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Mporpamma gucumnnunHel "YucneHHble MeToabl MatemaTmnyeckon cpuankn”; 01.03.04 MprknagHas matemaTuka; npogpeccop, 4.H. (ouUeHT)
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Mporpammy omvcumnnuHbl paspabotan(a)(n) npodeccop, a.H. (BoueHT) KoHtoxos B.M. Kadpenpa
NPUKNagHoON MatemMaTukn oTaeneHme NpuknagaHon MaTteMaTnkm 1 MHOPMaTUKK
Vladimir.Konyukhov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb kypca: 03HakOMUTb CTYLEHTOB C YAC/EHHbIMW METOAAMU PELEHNS NPUKNaaHbIX 3a4a4 ra3oBo
OMHAMKKKW, AByxdbasHoi ounbTpaumnm, TenroMacconepeHoca npu Te4eHn MHOrodoasHblX CMeceli ¢
ha3oBbIMY Nepexonamm 1 T.4., CBOASIWMXCS K MHOTOMEPHbIM YPaBHEHMSIM 3NIMNTUYECKOrO,
napabonnyeckoro niam runepbonnyeckoro Tuna; N3y4mTb NPUHLMMNbI MOCTPOEHNS NTEPALMOHHBIX
anropuTMOB PELIEHNS HENUHENHbIX CUCTEM an-rebpanyeckmx ypaBHEHWUA N NUHENRHbIX CUCTEM
ypaBHEHWIA C pa3peXeHHbIMU MaTpuLamm.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHasa ancumnnvHa sknoyveHa B pasgen " 61.B.AB.5 OucumnavHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammel 01.03.04 MNMprknagHas Mmatematuka u OTHOCUTCS K OUCUMMNIMHAM Mo
Bbibopy. OcBamBaeTcs Ha 3 Kypce, 5, 6 ceMecTpbl.

JducumnnmHa oTHOCKTCS K NpodpecCcruoHanbHOMy Luky gucunnnuH. basupyercs Ha 3HaHusX,
NOny4yeHHbIX B pamkax gucumnnuH "Marematnyecknin aHanus", "dundpgpepeHumanbHble ypaBHeHns",
"YpaBHeHUs Mmatematmyeckom pmankun”, "YncneHHblie Metoabl". 3HaHWUS, NONYYEHHbIE B pe3ynbTare
OCBOEHUS OMCLMMNANHBI, HE0OXO0ANMbI MPU NMOArOTOBKE KBANMGUKALMOHHbBIX paboT, a Takxe B

Oyayuwen Hay4HOl 1 NPaKkTUYeCcKon OesaTeNbHOCTM BbiMyCKHMKOB.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
LLincpp komneteHumu npuobpetaemMon KOMMNEeTeHL MU
MK-10 CNOCOBHOCTb NPUMEHSITb B NPOCPECCUOHANbHOM OesATEeIbHOCTU
COBPEMEHHbIe A3blkK NPOrpaMMMpPoBaHmMs 1 A3blki 6a3 OaHHbIX,
(npodpbeccmoHanbHble 616
KOMMETEHLINN) ornepaunoHHble CUCTEMbI, 9N1EeKTPOHHbIE OMBNNOTEKN U NakeThbl
nporpamMM, ceTeBble TEXHONOrnn
MK-4 CNOCOBHOCTb B COCTaBE HAy4YHO-MCCNEenoBaTENbCKOro 1
(npodhbeccmoHanbHble NPON3BOLACTBEHHOIO KONNEKTUBA pelaTth 3a4a4m
KOMMeTeHuunn) npogpeccnoHanbHO OeATeNbHOCTU
MK-5 CMOCOBHOCTb KPUTUYECKN MEPEOCMbICINBATDL HAKOMNEHHbI
(NMpodpeccmoHanbHble OMbIT, U3MEHSTb NPU HEOHXOAMMOCTM BUI M XapakTep CBOel
KOMMNeTeHuunm) NpogoeccnoHanbHoOm 0eaTeNnbHOCTH
CMOCOBHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHNN 1
MK-8 nocnencTBnAX CBOEn NpogoeccrnoHanbHoO 0eaTenbHOCTU C
4eToM nanbHbIX, M NOHaNbHbIX N 3TUYECKUX
(npodheccunoHanbHble yHeToM collina 6 , pocheccionHa oTnHec
KOMNETEHLIN) MO3MLIMIMCNOCOOHOCTL KPUTMHECKM NEpeoCcMbiCnBaTh
HaKOMNEHHbI OMbIT, UBMEHSATb NPU HEOOXOAMMOCTM BUL 1
XapakTep CBOei NpogoeccmoHanbHoOn neaTenbHOCTH

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. NONXEeH 3HaTb:

OCHOBHbIE NOMIOXEHUS MaTeMatnyeckon onsmnkm
2. IONXEH yMeTb:
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Mporpamma gucumnnunHel "YucneHHble MeToabl MatemaTmnyeckon cpuankn”; 01.03.04 MprknagHas matemaTuka; npogpeccop, 4.H. (ouUeHT)
KoHtoxos B.M.

CTPOUTb PA3HOCTHbIE CXEMbI N CXEMbl METO4A KOHEYHbIX 3/IEMEHTOB /151 PELWEHUS OOHO- U
MHOIOMEPHbIX YPaBHEHWUI Pas3nn4HOro Tmna;
3. OONXEeH BnageTb:

HaBblKaMW NMPUMEHEHUA NTEPALUMOHHbBIX METOLOOB ON14 PEEeHNA CUCTEM anre6pa|/|l-|eCK|/|x ypaBHeHvu7|
C pa3peXeHHbIM MaTpuuamin;

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:
npoBOONTb aHaNN3 Pa3HOCTHbLIX CXeM

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb OAMCLUMNANHBLI COCTABNSET 4 3a4eTHbIX(ble) eanHnu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIMMINHBI OTCYTCTBYET B 5 CEMecTpe; 3a4eT B 6 cemecTpe.

CyMMapHo No aucumnanHe MoxHo nony4nts 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHMManbHoe KOnM4ecTBo Onsl Aonycka K 3adeTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeynoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunimHe/ MOaynto
TemaTtnyeckuu nnaH gUcCUUNAUHbI/MOAYNS

Bupabl n yacobl
ayauTopHOM paborThbl,

Pasnen
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N 'D""I(\:n":)""';'_r;"”b'/ CemecTplemectpa (B yacax) ¥(0|-|Tp$1ﬂp
ay Nex ImI'Ipal(wmecmeJ1a60parop|-u>|e
. 3aHATUSA paborbl

Tema 1.

MaTtemaTtunyeckoe
1.|MmogenvposaHue 5 1-4 0 0 8

don3nyeckmnx npoueccos

Tema 2.
5 Ouckpetnsauuns 5 5.8 0 0 8

"lobnactn HenpepbIBHOro
N3MEHEHNS apryMEHTOB
Tema 3.

3.|[KoHcepBaTnBHbIE U 5 9-12 0 0 8
HekoHcepBaTtueHble PC

Tema 4. YucneHHble
MeTOobl peweHns
4.|nHTerpo - 5 13-18 0 0 12
andpgoepeHunanb-Hblx
ypaBHeHUI

Tema 5. MeTonpb! [MncbMeHHas
5.|pelweHnst MHOroMepHbIX 6 1-4 0 0 8 paboTa
ypaBHEeHWI
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Mporpamma gucumnnunHel "YucneHHble MeToabl MatemaTmnyeckon cpuankn”; 01.03.04 MprknagHas matemaTuka; npogpeccop, 4.H. (ouUeHT)
KoHtoxos B.M.

Buabl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTp| cemecTpal (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
KoHTponbHas

Tema 6. BapraunoHHble
6. METOMb! 6 5-8 0 0 8 ToYyka

Tema 7. MeTop ﬂgﬁ;mi::oe
7.\KOHEYHbIX 3NIEMEHTOB 6 9-12 0 0 8 3ﬂauaHme

(MK9)

Tema 8. [IByxchasHas
g.[pvnbTpauVs B nnacte | g | 4349 | 0 12 Kgg:ﬁganaﬂ

"|(BbITECHEHUE HEPTH P

BOOOM)
_ Tema . UTorosas 6 0 0 0 3ayet

doopma KOHTponsA

NToro 0 0 72

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. MaTemaTuyeckoe moaenuposaHme cousnyeckux npoLeccos
naboparopHas pabora (8 4aca(oB)):

O6wme aTanbl NOCTPOEHNS MAaTEMaTNYECKON MOLENN 1 ee YACNEHHOW peanuaauun (Bbibop Moaenm
peanbHOro oU-31M4EeCcKoro NpoLiecca 1 OCHOBHbIX Ero NapameTpoB, MaTeMa-TM4eckoe onvmcaHme
noeanu3mpoBaHHOro npoLecca, KOHKPeTU3aums 1 3aMmblkaHne MateMaTnyeckoin Mmoaenu,
NOCTPOEHNE Pa3HOCTHOW CXEMbI, BbIDOP METoLa ee pPeLleHsl, anropuTMmM3aumst 1 CocTaBneHmne
nporpamMmbl, 0Tnamka 1 TeCTUpPOBaHne, aHanM3 peaynbTaToB PacyeToB)

Tema 2. [luckpeTnsaumsa obnactvm HenpepbiBHOroO U3MEHEHUS1 apryMeHTOB
naboparopHas pabora (8 yaca(oB)):

Lunckpetusauns obnact HenpPepbIBHOrO N3MEHEHUSI apryMEHTOB, PaBHOMEPHbIE U HEPaBHOMEPHbIE
CEeTKN, CETOYHbIE CPYHKLUMK, annpokcuMauns ougodbepeHumnanbHblX U MHTerpanbHbIX ONepaTtopos,
norpewHoCcTb annpokcumMaunn. MNMpumepbl NOCTPOEHUS Pa3HOCTHBLIX annpPoOKCUMaLMiA CTauNOHAPHbIX
N HeCTauMOHapHbIX AMddepeHLManbHbIX ypaBHEHU Napabonnyeckoro Tmna ¢ HeNMMHERHbIMM
cBoMcTBaMun. SBHble 1 HesBHble PC

Tema 3. KoHcepBaTUBHbIE N HEKOHCepBaTMBHble PC
naboparopHas pabora (8 yaca(oB)):

M3oTepmmyeckme 1 Hem3oTepMmnyeckue 3afadn ¢ noaBMXHbIMY rpaHnLamMn B ra3oBOi AMHAMUKE.
lMocTaHoBKa 3a-a4a4y B OiinepoBbiX U JlarpaHxeBbix koopauHaTax. NocTpoeHne KoHCepBaTMBHbIX
CXeM NHTErpo-nHTEepPnonsaLUMOHHBIM METOAOM U METOLOM CyMMaTOPHbLIX TOXOECTB Ha NpUMepe aTux
3anay. AHann3 nocTPoeHHbIX cxeM. NpruMepsbl HapylweHns KoHcepeaTBHocTK PC. MpuHumnnol
NMOCTPOEHMNSA NONHOCTbIO KOHCEPBATUBHbBIX PA3HOCTHbLIX CXEM

Tema 4. YucneHHble meToabl peLleHUst MHTerpo - audpdpepeHumnanb-HbiX ypaBHeHUN
naboparopHas pabota (12 yaca(oB)):

ANNpPOKCUMLMNS NCKOMbIX CPYHKUMIA N S4pa, BXOASWMIX B NOAbIHTErPasibHOE BbipaXeHNe Ha Npumepe
pelweHns 3aa4n 0 pacnpeneneHun naeneHns B nnacte. Cxema pelweHns HeNMMHENHOro ypaBHeHNS

Nbe30MnpoBOAHOCTU. PacyeT ruapoarHaMmnyeckmx XxapakTepruCTUK XMIAKOCTHOMO NOTOKA B HEGOTSHON
CKBaXWMHE C y4eTOM B3aMMOCBSA3N C MNacToM

Tema 5. MeToabl peLieHUSs MHOFOMepPHbIX YypaBHEHUN
naboparopHas pabora (8 yaca(oB)):

KETPOHHBH
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Mporpamma gucumnnunHel "YucneHHble MeToabl MatemaTmnyeckon cpuankn”; 01.03.04 MprknagHas matemaTuka; npogpeccop, 4.H. (ouUeHT)

KoHtoxos B.M.

OKOHOMMWYHbIE PA3HOCTHbIE CXEMbI A1 YypaBHEHWI A Napabonmyeckoro Tuna B NpsiMOyrofibHow
obnactu. NpononbHo-nonepeyHas cxema. JlokanbHo-oaHOMepHas cxema. Annpokcrumauus n
ycTOM4MBOCTb cxeM. OCOoBEHHOCTM annpokCMauun rpaHnyHbIX yenosuii. Ob6obuweHre Ha cnyyai
NPOWN3BO/bHOM 06NacT 1 aHM30TPOMNWK

Tema 6. BapnaunoHHble MeToAabl
naboparopHasi pabora (8 waca(oB)):

Cnabast coopmynmpoBka 3aaad (Ha npMmepe 0OHOMEPHOW 1M [BYMEPHO 3a4a4 TennonpoBOAHOCTH).
Mertopn "anepknHa. Meton Putua

Tema 7. MeTto, KOHeuYHbIX anemeHToB (MKDJ)

naboparopHas pabora (8 yaca(oB)):

MocTpoeHne pasbreHunst 0bnacT KOHEYHbIMU 3neMeHTamMn. JInHelHble NPeobpa3oBaHUS 3N1EMEHTOB
NPON3BONbHOI GpopMbl B 6a3ncHble. MNpuMepbl MOCTpoeHMs 6a3ncHbIX dyHKUMIA. BbluncneHne
MaTpuLbl XECTKOCTM 1 "BekTopa cun" Ha 6a3ncHOM anemeHTe. MNocTpoeHne pacluMpeHHbIX BEKTOPOB
n cbopka rnodanbHbIX MATPULbI XECTKOCTM 1 BEKTOpa cui. MeToapbl peleHmns paspeXeHHbIX CUCTEM
anrebpanyecknx ypaBHEHWI C MONOXMTENbHO ONpPeaeneHHOo CUMMETPUYHON MaTpuueit
(Hanckopenwero cnycka, ConpsXeHHbIX HEBA30K, PasnoxXeHus Xoneukoro)

Tema 8. OByxchasHas chunbTpaums B nnacrte (BbiTeCHeHNe HedoTn BOAON)

naboparopHas pabota (12 yaca(oB)):

KoHkpeTnzauusa 3agayv B cnyyae nnockonapannenbHom ounbTpauumn B paspese
cnoncTo-HeoaHopoaHoro nnacrta. Obwmne pasHOCTHbIE YpaBHEHUS! ONs OBYMEPHOI 3a4aqn
gounbTpauunn. OcobeHHOCTM annpoKcMMaLmMn HENMHENHOro KBa3nMCTaLMOHAPHOro 3UNTUYECKOro
ypaBHEHUS ons nasneHuns

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabi
N Pasnen Cemectp Hepnens | camoctositenbsHon [TpymoeMKOCTb g;‘:ﬂ%’g:y;g:;gzg;
AducumnnuHbl cemecTpa paborthbl (B yacax)
CTYyAEeHTOB paGorel
rnoaroTtoBka
T 5 M JoomaliHero 8 ggz::ll/l”: ©
ema 5. Metonpl 3anaHus
5.|peweHnsa MHOroMepHbIx 6 1-4 HOLrOTOBKA K
ypaBHEHNA A g NMCbMEHHas
MACbMEHHOW 8 6
paboTe pabota
6 Tema 6. BapunaumnoHHbie 6 5.8 Egﬂg;ﬁiﬁ‘z; 16 KOHTpO/NbHas
mMeToabl TOUKE TOoYyKa
Tema 7. MeTop, noaroToska
7.[KOHEeYHbIX 3N1EMEHTOB 6 9-12 |momaluHero 16 ggzs:ll/l”eee
(MK3) 3afaHus
Tema 8. [1ByxchbazHas NOOroToBKA K
8 JovnbTpaums B nnacrte 6 13-18 [KOHTPONBLHOM o4 KOngOJ'IbHaSI
‘[(BbITECHEHME HEedTH
(BO JJO%I(; eHve Hed pabote pabota
NToro 72

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus
AKTUBHbIE 1 UHTEPAKTUBHbIE (POPMbI NMPOBELEHNS 3aHATUIA B COYETAHUM C BHEAYAMTOPHOWM paboTol.

PernctpaunoHHbin Homep 918517
CrpaHunua 6 us 12.
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Mporpamma gucumnnunHel "YucneHHble MeToabl MatemaTmnyeckon cpuankn”; 01.03.04 MprknagHas matemaTuka; npogpeccop, 4.H. (ouUeHT)
KoHtoxos B.M.

6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MaTemaTnyeckoe MoaenuposaHue pusnyeckux npou.eccos

Tema 2. [luckpetnsaumsa o6nactm HenpepbiBHOro U3MEHEHUS apryMeHTOB

Tema 3. KoHcepBaTUBHbIE M HEKOHCepBaTUBHbIe PC

Tema 4. YucneHHble MeToObl peLueHUst UHTerpo - auddepeHumnanb-HbiX ypaBHeHUN
Tema 5. MeToabl peLeHU MHOFOMepPHbIX YpaBHEeHU!

LOoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

N3yyeHne nutepatypbl No TeMam: 1. DKOHOMUYHbIE PA3HOCTHBLIE CXEeMbl NSt YPaBHEHI
napabonmyeckoro Tuna B NPsiMoyronbHoi obnactu. 2. MpoaonbHo-nonepeyHas cxema. 3.
NokanbHo-ogHOMepHasi cxema. 4. AnnNpokcMaums 1 ycTonynBocTb cxeM. OcobeHHOCTM
annpoKkcuMaLMm rpaHnyHbIX ycnosumin. Ob6obleHne Ha cnyyait Npon3BonbHON obnactu u
aHM30TPONUK.

nMcbMeHHas paboTa , NpyMepHble BONPOCHI:

[MoarotoBka NUCbMEHHOMO OTYETA MO TEME: DNNUNTUYECKOE YPaBHEHME: CYET HA YCTAHOBNEHNE
(sBONOUMOHHAN 3a4a4a).

Tema 6. BapnaunoHHble MeToabl

KOHTPONbHAs To4Ka , MPUMEpPHbIE BOMPOCHI:

[Mposepka 3HaHui no temam: 1. Meton NanepkuHa. 2. Metog Putua.
Tema 7. MeTon, KOHEuYHbIX anemeHToB (MKDJ)

JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

N3yueHne nutepaTtypbl No Temam: MocTpoeHne pasbrneHns obnacT KOHEYHbIMU 3IEMEHTAMN.
NuHeiHble Npeobpa3oBaHNs 3NEMEHTOB MPOWN3BONIbHON hopMbl B 6asmcHble. [prmMepbl NOCTPOeHNS
6a3unCcHbIX PyHKUMIA. BblumncneHne matpuubl XECTKOCTU 1 "BekTopa cun" Ha 6a3nCHOM 3N1EMEHTE.
MocTpoeHne pacWwmnpeHHbIX BEKTOPOB 1 cbopka rnobanbHbix MaTpuULbl XXECTKOCTU 1 BEKTOPA CW.
MeToabl peleHns paspexeHHbIX CUCTEM anrebpanyecknx ypaBHEHW C NONOXUTENbHO
onpeneneHHon CUMMETPUYHON MaTpuLen (HaucKopemnwero crnycka, Co-NPsiXXeHHbIX HEBSA3OK,
pasnoxeHns Xonewkoro).

Tema 8. [iByxchasHasi chunbTpaums B nnacrte (BbiTeCHeHNe HedoTn BOAON)
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

MpoBepka 3HaHui no Temam: 1. ITepaumnoHHbIi MeTon pacyeTa aaeneHns 2. AHanua ocobeHHocTe
peweHns rmnepbonnyeckoro ypaBHeHUs B OGHOMEPHOM Cnyyae

Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 3a4eTy:

MNpenycMoTpeHa coaya ak3ameHa, NonHbIi nepeyeHb 6uneToB ons ak3ameHa - B MpunoxeHnn 1
NMPUMEPHbIE 9K3BAMEHALMOHHbBLIE BUNETDI:

BUNET N 1

1. Annpokcumaumns rpaHmyHbix yenosun I-lll-ro poaa v nx norpewHocTb an-npokcumaunn. Meton
(PUKTUBHBIX TOYEK.

2. MNocTpoeHne KOHCEePBATMBHbIX CXEM UHTErPO-MHTEPMNONSALUMOHHBIM METOLOM Ha NpUMepe 3ana4u
06 N30TEPMNYECKOM TEYEHUN rasa.

3. DKOHOMUYHbIE Pa3HOCTHbIE CXeMbl [/151 ypaBHEHW Napabonmnyeckoro Tmuna B NpsiMoyrofbHOM
obnactu. NMpononbHo-NonepeyHas cxema.

BUJTET N 2
|. O6wume pa3HOCTHbIE ypaBHEHUSI ANs ABYMEPHOR 3a4a4un ounbTpaumm.

2. nOCTpOGHVIe KOHCepBaTuUBHbIX CXEM METOO0M CYMMATOPHbIX TOXOECTB Ha Nnpmumepe
CTaLlVIOHapHOVI 3adayn TernyionpoBoOgHOCTN.
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3. OKOHOMUYHbIE PA3HOCTHbIE CXEMbI 4151 YPaBHEHMW Napabonmnyeckoro Tmuna B NpsiMoyrofbHOM
obnacTu. JlokanbHO-0QHOMEpPHAs Cxema.

BUNET N 3

1. MoHaTne pasHocTHon cxembl (PC). SABHble 1 HesiBHble PC. Vicnonb3oBaHne SB-HOW CXeMbI AN
NOCTPOEHNS NTEePaLMOHHOro anropnTMa peweHns 3agadyv o ABuxe-Hun rasa.

2. YucneHHble METObl PEWEHUS MHTErPabHbIX YPaBHEHWA. ANNPOKCMMALNS UC-KOMbIX COYHKLINIA 1
a4pa, BXOAAWMX B MOABIHTErPaNbHOE BblpaXeHWe B 3afaye 0 pacnpeneneHnmn naBneHus B nnacTe.

3. Annpokcumaums n ycTon4meoCTb NPOLONbHO-MONEPEYHON CXEMbI AN ypaBHE-HUIA
napabonnyeckoro Tuna B NPsSIMOYrofibHol obnacTu.

BUNET N 4
1. O6wwue aTanbl NOCTPOEHMS MaTeMaTUYECKO MOAENN N €e YUCTIEHHON peann3a-uun.

2. PasHocTHbIe cxeMbl beryuero cyeta ("yronok") ¢ annpokcmumaumein no noToky 1 NPoTMB NoToKa.
"eoMeTpuyeckas nHTepnpeTaumns yCTONYNMBOCTU CXEM "yronok".

3. Annpokcumaums n yCTon4nmBoCTb NOKaSIbHO-O4HOMEPHOW CXEMbI A8 ypaBHe-HUIA
napabonnyeckoro Tuna B NPsSIMOYrofibHol obnacTu.

BUNET N 5

1. dopMysbl pa3HOCTHOrO ANdodbepeHLMpPoBaHNS 1 nepexona oT O4HOro Beca K Opyromy.
Pa3HOCTHbIE CXEMbI C BECAMM.

2. Metopn pasgeneHns npoueccos ("amHammyeckue” u "Tennosble"” ypaBHeHUs). BHyTpeHHWI 1
BHELWHWI NTepaunoHHbIN NpoLecchl.

3. YTO4YHEHMEe utepaumnii No AaBneHnto Npu peweHnn annmMnTM4eckoro ypaBHeH s B 3anade
LBYX(pasHoW oUnbTpaLmmn B CIONCTO-HEOAHOPOAHOM NnacTe.

BUJIET N 6
1. MprHUKMnbl nocTpoeHnst PC NOBbIWEHHOR TOYHOCTW.

2. MeTopq rapMOHUK B UCCefoBaHUN YCTOMYNBOCTY SIBHOW PA3HOCTHOM CXEMbl A1 04HOPOLHOIr0
OJHOMEpPHOro ypaBHeHUS nepeHoca.

3. MpononbHo-NonepeyYHas cxema ons ypasHeHun napabonunyeckoro tuna. Oco-6eHHOCTU CXEMbI B
cnyyae npov3BOoJIbHON 061acT U aHU30TPOMUN.

BUJNIET N 7
1. MeToZ HbloTOHA peleHnsi HENMHERHbIX CUCTEM anrebpanyecknx ypaBHEHWA.

2. MHoronapameTpuyeckas pasHoCTHasi cxema B 3aaaqe 06 N30TEPMMYECKOM Te-4eHMM rasa.
Bbibop napamMeTpoB CxeMbl B ypaBHEHUM COXPaAHEHWS SHEPTUN.

3. MeToabl peweHns annMnTMYecknx ypaBHeHnin. CYeT Ha ycTaHoBNeHMe (3BO-MOLUMOHHAS 3ana4a).
BUNNIET N 8

1. MoHaTtne pasHocTHon cxembl (PC). MNMorpewHocTb annpokcuMaLmm, CXoan-MoCTb 1 YCTONYNBOCTb
PC.

2. MocTtpoeHune PC cTaumoHapHbIX 1 HECTaUMOHAPHbIX AnddepeHumanbHbiX ypaBHEHWUA
napabonmnyeckoro TMna ¢ HenuHelrHbiMK ceoicTBaMn. OcobeHHOCTM an-NpPoKCUMaLNN HENUHEAHOMO
KoadppuumeHTa.

3. BapuauwnoHHble Mmetoabl. Cnabas doopmynmpoBka 3agay (Ha npumepe 0OHOMEP-HON 1 ABYyMEPHO
3a[a4y TensionpPoBOLHOCTM).

BUJIET N 9

1. PeweHune cnctem anrebpanyecknx ypaBHeEHWn METOLOM NATUAMAroHanbHOM NPOroHKK. Y Cnosust
yCTOM4YMBOCTU MeToa.

2. [NpnHUMN NOCTPOEHME Pa3HOCTHOWM CXeMbl N1 YpaBHEHNS NepeHoca B 3afade AByXda3HoM
dounnbTpaunmn ¢ y4eTOM KOHEYHOCTM CKOPOCTM (PPOHTA BbITECHEHUS.

3. Metopn NanepknHa. Meton Putua.
BUNET N 10

1. Annpokcmmaums rpaHmyHbix ycnosun | - [ll-ro poga. MNorpewHocTb annpok-cumMaumnm.
Vcnonb3oBaHue pasnoxeHus B psag Tennopa.
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2. UncneHHbI MeTO peweHns HeNMHENnHOM paananbHOn 3a4a4m Nbe3onpoBoL-HOCTU C y4EeTOM
B3aVMOLeincTBMS nnacta n ckBaxXuHbl. OcCoBeHHOCTN pacyeTa NoTo-ka Ha rpaHMue CKBaXUHbI.

3. Metoa koHeyHbIx anemeHToB (MK3). JluHeHble Npeobpa3oBaHns aNeMEHTOB pa3bneHns
NPOuN3BObHON hopMbl B 6asncHble. MNprHUMN NOCTPOEHUS 6a3NCHBIX PYHKLUNIA HA KOHEYHbIX
aneMeHTax.

BWJIET N 11

1. MpumeHeHne MeToaa HbloTOHA AN pelleHns HENMHEHON Pa3HOCTHOW CXeMbI B 3aaaqe 06
N30TEPMNYECKOM TEYEHMU rasa.

2. Mapabonuyeckas nHTEPNoNALMS Npu onNpeaeneHnn PyHKUMM HaCbIWEHHOCTM B OOHOMEPHOIA
3apade AByxdpasHol counbTpaumum npu noctpoeHmn PC ons ypaBHeHMs runepbonnyeckoro tmna.

3. BblumcneHune Matpumupbl XXeCcTKOCTM Ha 6a3nMCHOM anemMeHTe. MocTpoeHme pac-IWnpPeHHbIX BEKTOPOB
n cbopka rnobanbHON MaTpULLbl XECTKOCTH.

BUNTIET N 12

1. OcobeHHOCTM annpPoKCUMaLIMN FPaHNYHBIX YCNIOBUIA NPOLONBbHO-MONEPEYHOM CXEMbI 4NN
ypaBHeHWiA napabonmyeckoro Tmna B NPsIMOYyronbHok obnactu.

2. AHann3 ocobeHHOCTEN pelweHnst rmnepbonn4eckoro ypaBHeH s (YypaBHEHUS NepeHoca
HaCbILWEHHOCTA) B 0AHOMEPHOM cnyvae. Pa3pblBHOCTb COYHKLIMW HACbI-LEHHOCTW.

3. MNocTpoeHne KOHCEPBATMBHbBIX CXEM METOLOM CyMMaTOPHbIX TOXAECTB Ha Npumepe
HecTauMoHaPHON 3a4a4m TennonpPoBOLHOCTY.

BUNET N 13

I. Knaccugomkaums douamdecknx npoueccos. Kpaesble 1 HavanbHble ycnosust. OC-HOBHble
YypaBHEHUS PUnbTPaLMM CXUMAEMON XNOKOCTM B OAHOPOLHOM nnacTte. [pumepbl 3aMKHYTbIX
mMogenen.

2. YcnoBue yCTONYMBOCTM SIBHOWM Pa3HOCTHOM CXEMbl A1l 04HOMEPHOr0 ypaBHe-HUS nepeHoca B
3apade asyxdpasHoi counbTpaumnn. ObobuieHe 0JHOMEPHOW CXeMbl Ha ABYMEPHbI Cly4yail.

3. BbluncneHue "Bektopa cun" Ha 6a3nMcHOM KOHEYHOM 3nieMeHTe. [ocTpoeHre pacWwmnpeHHOro
BekTopa n cbopka rnobanbHOro Bektopa cuil.

BUNET N 14

|. BakOHbI COXpaHeHNs Maccbl, KONMYECTBA OBUXEHUS U SHEPTUW B UHTErpanbHOW 1
andpdgoepeHumanbHom oopmax. YpaBHEHNS COCTOSHUS U MPUMEPbI NX 3a4aHUS B Pa3fiNyHbIX
don3nyecknx npoLieccax.

2. MpyHUMN MakcMmMyma B UCCNefoBaHMMN YCTOMYMBOCTI SBHO Pa3HOCTHOWN CXe-Mbl Ans
0OHOMEPHOro 04HOPOLHOr0 ypaBHEHMS NepeHoca.

3. OueHka nopsaka annpokcuMaumm nokanbHO-04HOMEPHON CXEMbl A4S YypaBHE-HUS
napabonnyeckoro TMna B NPsSIMOYrofibHOM obnacTw.

BUNET N 15

1. HepaBHOMepHble CeTKW, CETOYHbIE CRYHKLIMK, annpoKcuMaums andpdoepeHumn-anbHbIX 1

NHTErpanbHbIX ONepaTopoB, MOrPELWHOCTb annpPoKCUMaLUumn, CXoAMMoCcTb 1 ycToindnsocTe PC no
HopMe.

2. MHoronapameTpuyeckas pa3HoCcTHasi cxema B 3afaqe 06 N30TEPMMYECKOM Te-4eHMU rasa.
Bblbop napameTpoB CxeMbl B ypaBHEHUW COXPaAHEHWS MacChl.

3. [pobHOo-NMHeRHas MHTEPMONSALMS NPU onpeaeneHn PYHKLUUN HaCbIWEHHOCTM B 0AHOMEPHOA
3apade AByxdpasHol counbTpaumnm npu noctpoeHnn PC onst ypaBHe-HUS runepbonnyeckoro tuna.

7.1. OcHOoBHas nuTeparypa:

1. WupokoBa E.A. YpaBHeHUs MaTeMaTn4eCckoin omaunkn: metoamyeckoe nocobue / E. A. lnpokosa,
B. A. CouHeBa; ®I'AOYBI1O "KaazaH. (Mpusonx.) penep. yH-1".?KasaHb: [KasaHckuii yHuBepcuter],
2010.751 c.
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2. Canexosa W.I'. MeToamyeckoe nocobue ans NpoBeneHUs NpakTUYeckmx 3aHATUIA No Kypcy
"YpaBHeHns matemaTtuyeckon omsnkun” / KasaH. (pueonx.) gpenep. yH-T; [COCT.: K.p.-M.H., gou. U.
I". CanexoBa, K.tp.-M.H. C. I". Abnaesa].?KasaHb: [KazaHckuii (IMpuBonxckuii) doenepanbHbli
yHuBepcuteTt], 2010.7149 c.

3.MeToaunyeckoe nocobve ons NPOBEAEHMS MPAKTUYECKNX 3aHATWIA NO Kypcy "Y paBHEHNS
MaTemaTmnyeckon punamnkmn" [TekcT: anekTpoHHbIM pecypc] / KasaH. (Mpueonx.) goenep. yH-T ; [COCT.:
K.0p.-M.H., gou. U. . CanexoBa, K.dp.-M.H. C. . AbnaeBa] .? OnekTpoHHble faHHble (1 dhann: 1,47
M6) .? (KasaHb : KasaHckuii dhenepanbHblii yHnBepcuteT, 2014) .? 3arn. ¢ akpaHa .? Pexum
JoCTyna: OTKPbITbIA .

<URL:http://lioweb.ksu.ru/ebooks/publicat/0-785436.pdf>.

4. bywmaHoBa IM.B. YpaBHeHuns matematmyeckor consnku: [ydyebHoe nocobue] / I'. B. BywmaHosa;
depep. roc. aBT. 06pasoBaT. yupexaeHne Bbicl. Npodd. obpasosaHus "KazaH. (Mpuonx.) dgenep.
yH-T".?[2-e n3a., ncnp.].?KasaHb: [KasaHckuin yHnsepcutet], 2011.7126 c.

5. KanutkuH, H. H. YucneHHble Mmetoabl: y4eb. nocobue / H. H. KanntkuH. ? 2-e nag.,
ncnpasneHHoe. ? ClM6.: BXB-Metepbypr, 2011. ? 586 c.

http://znanium.com/bookread.php?book=350803

6.4ncneHHble MeToabl. Kypc nekuuid : YuebHoe nocobue/ Cpoyko B.A. - CI16.: Mi3patenbcTBo
"INanb", 2010. - 208 c. ISBN 978-5-8114-1014-9 e.lanbook.com
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=378

7. lekumm No YUCNeHHbIM MeTo4amM MaTeMaTN4Yeckon omaunkn: YuebHoe nocobue / M.B. Abakymos,
A.B. l'ynuH; MY um. M.B. JlomoHocosa - M.: HALL UH®PA-M, 2013. - 158 c.: 60x88 1/16. -
(Bobicwee obpasoBaHue: bakanaepuart). (obnoxka) ISBN 978-5-16-006108-5, 500 ak3.
www.znanium.com http://znanium.com/go.php?id=364601

7.2. JlononHuTenbHasa nuteparypa:
1. Camapckuii A.A. BBeneHune B TEOPUIO Pa3HOCTHbIX cxeM. - M.: Hayka, 1971, 553 c.
2. KanutknH H.H. YncneHHble metobl. - M.: Hayka, 1978, 512 c.

3. Kontoxos B.M. [lucnepcHble NOTOKU B HEPTSHbIX CKkBaXuHax. - Kasanb: 3a-so KI'Y. - 1990, 136
C.

4. Nnswes P.H. dopcrpoBaHHbIil 0TOOP XNAKOCTM U3 KONNEKTOPOB C ABOWHON NOPUCTOCTbIO,
HaCbILWEHHbIX HEHbIOTOHOBCKUMY HEPTSAMMN

[Text] / P.H. Ousawes, P.C. Xucamos, B.M. KoHtoxos, A.H. YekanuH / KazaHb: ®3aH, 2012. - 247 c.
http://shelly.kpfu.ru/e-ksu/docs/F398479449/Kniga.forsirovannyj.otbor.pdf
5. YekanuH A.H. [1ByxcpazHast MHOrOKOMMNOHEHTHAS OUNbTPaAUNS B HEPTSAHbIX NAacTax CAoXHOM

CTPYKTYpbl.
[Text] / A.H. YekannH, B.M. KoHioxos, A.B. KoctepuH / KasaHb: 13a-Bo KasaH-ckoro roc. yH-1a,
2009. - 180c.

http://shelly.kpfu.ru/e-ksu/docs/F1235006576/Kniga_09.pdf

6. KoHioxos B.M. HucneHHoe monenupoBaHve 1 MeTo niaHupoBaHUS BbIHUCIUTENbHbBIX
9KCMEepPNMEHTOB.

Y4yebHo-MeToamnyeckoe nocobue [OnekTpoHHbIn pecypc]. /B.M. KoHtoxos, A.H. YekanuH, U.B.
KoHtoxos /

KasaHb, KasaHckuin goenepanbHblin yHueepcuteT, 2016. - 30 c.
http://shelly.kpfu.ru/e-ksu/docs/F758432210/MM_BE_2016.pdf

7. KoHtoxos B.M. MaTtematnyeckne MoOLENN U YUCNEHHbIE METOAbI PEWEHNS YPaBHEHWU NepeHoca
pacconioB B BOOOHOCHbIX MnacTtax.

Y4yebHo-meToamnyeckoe nocobue [OnekTpoHHbIn pecypc] / KoHtoxos B.M., YekanuH A.H.,
XpamyeHkos M.I". /

KaszaHb, KasaHckuin doenepanbHbln yHusepcuteT, 2016. - 55 c.
http://shelly.kpfu.ru/e-ksu/docs/F2052057240/MAT_MOD_2016.pdf
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7.3. UHTEepHeT-pecypcChl:

mfizika - http://www.pm298.ru/mfizika.php

mfizika_A6akyMoB - http://znanium.com/go.php?id=364601

mfizika_A6naesa - http://libweb.ksu.ru/ebooks/publicat/0-785436.pdf

mfizika_KanuTkuH - http://znanium.com/bookread.php?book=350803

mfizika_YucneHHble metoabl - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=378

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve oncunnavHbl "YncneHHblie MeToabl MaTemMatnieckon omsnkn” npeanonaraeTt
MCMONb30BaHNE CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €NHOWN CUCTEMON YyNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenadn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEONAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLMOHHOr0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTtens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMeEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYEeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

MynbTUMe ONAHBIA Knacc

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHuio 01.03.04 "MpuknanHas matematka" n npodusnto noarotoskm Maremarmyeckoe
MOLENnpoBaHue .
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