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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 yyebHas ancumnnvHa sknoydeHa B pasgen " 61.B.AB.7 OucumnavHel (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammel 01.03.04 MNMprknagHas Mmatematuka u OTHOCUTCS K OUCUMMNIMHAM Mo
Bblbopy. OcBanBaeTcs Ha 4 Kypce, 7 CeMecTp.

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 TpyooemMKOoCTb OAMCLUMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIMMINHBI 9K3aMEH B 7 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 7 1-4 0 0 6

don3nyeckmnx npoueccos

Tema 2.
5 Ouckpetnsauuns v 5.8 0 0 6

"lobnactn HenpepbIBHOro
N3MEHEHNS apryMeHTOB

Tema 3.
3.|[KoHcepBaTnBHbIE U 7 9-12 0 0 6
HekoHcepBaTtueHble PC

Tema 4. YucneHHble
MeTOobl peweHns
4.|mHTerpo - 7 13-18 0 0 6
andpgoepeHunanb-Hblx
ypaBHeHUI

Tema 5. MeTonpb! [MncbMeHHas
5.|pelweHnst MHOroMepHbIX 7 1-4 0 0 6 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 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemectp|, . - cTpa (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 6. BapraunoHHble
6. MeTomb! 7 5-8 0 0 6

Tema 7. MeToq ﬂgﬁ;mi::oe
7.|KOHEYHbIX 3N1IEMEHTOB 7 9-12 0 0 9 ga aHVe

(MK9) A

Tema 8. [IByxgpasHas
8 dounbTpauma B nnacrte v 13-18 0 0 9 Kgg;ﬁganaﬂ

"|(BbITECHEHUE HEPTN P

BOOOM)

Tema . Itorosas Ok3ameH
. 7 0 0 0

doopma KOHTponsA

Ntoro 0 0 54

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. MaTemaTuyeckoe moaenuposaHme ousnyeckux npoLeccos
naboparopHas pabora (6 4aca(oB)):

O6wme aTanbl NOCTPOEHUS MAaTEMaTNYECKON MOLENN 1 ee YACNEHHOW peanu3auunn (Bbibop Moaenm
peanbHOro ou-3M4EeCcKoro NpoLiecca 1 OCHOBHbIX Ero NapameTpoB, MaTeMa-TM4eckoe onmcaHme
noeanu3mpoBaHHOro npoLecca, KOHKPeTU3auns 1 3aMblkaHne MateMaTMyeckoin Mmoaenu,
MOCTPOEHNE Pa3HOCTHOW CXEMbI, BbIDOP METoLA ee pPeLleHWsl, anropuTMM3aLmst 1 CocTaBneHmne
nporpamMmbl, 0Tnamka 1 TeCTUpPOBaHne, aHann3 peaynbTaToB PacyeToB)

Tema 2. [luckpetnsaumsa ob6nactm HenpepbiBHOrO U3MEHEHUS1 apryMeHTOB
naboparopHas pabora (6 4aca(oB)):

LOunckpetusauns obnactn HenpPepPbIBHOrO N3MEHEHUSI apryMEHTOB, PaBHOMEPHbIE U HEPaBHOMEPHbIE
CeTKN, CETOYHbIE CPYHKUMK, annpokcuMauns ougodbepeHLumnanbHblX U MHTerpanbHbIX ONepaTtopos,
norpewHoCcTb annpokcumaunn. NMpuMepsl NOCTPOEHNS Pa3HOCTHBLIX annpPOoKCUMaLMiA CTauNOHAPHbIX
N HeCTaUMOHapPHbIX AMdddepeHLManbHbIX ypaBHEHU Napabonnyeckoro Tmna ¢ HeNMMHERHbIMM
cBoMcTBaMun. SBHble 1 HesBHble PC

Tema 3. KoHcepBaTUBHbIE N HEKOHCepBaTMBHble PC

naboparopHas pabora (6 4aca(oB)):

M3oTepmmyeckme 1 Hem3oTepMmnyeckne 3afadn ¢ noaBMXHbIMY rpaHnLamMn B ra3oBOi AMHAMUKE.
lMocTaHoBka 3a-Oay B Oneposbix 1 JlarpaHxeBbix koopanHaTax. [1ocTpoeHne KOHCepBaTUBHbIX
CXEM MHTErpo-nHTepnonaLMOHHbIM METOAOM M METOOOM CyMMATOPHbIX TOXAECTB Ha NpUMeEpe aTnX
3ajay. AHanm3 NoCTPOEHHbIX cxeM. [pumepbl HapylweHnsa koHcepsaTusHocTn PC. MpuHumnbl
MOCTPOEHNSA NONHOCTbIO KOHCEPBATUBHbIX PA3HOCTHbBIX CXEM

Tema 4. YucneHHble meToabl peLleHUst MHTerpo - audpdpepeHumnanb-HbiX ypaBHeHUN
naboparopHasi paborta (6 4aca(oB)):

ANNpPOKCUMLMNS NCKOMbIX CPYHKUMIA U S4pa, BXOASWMX B NOAbIHTErPa/ibHOE BbipaXeHNe Ha npumepe
pelWweHns 3aa4n 0 pacnpeneneHun naeneHns B nnacte. Cxema pelweHns HeNMMHENHOro ypaBHeEHNS

Nbe30MnpoBOAHOCTU. PacyeT ruapoarHaMmnyeckmx XxapakTepucTuK XMAKOCTHOMO NOTOKA B HEGOTSHON
CKBaXWMHE C y4eTOM B3aMMOCBSA3M C NNacToM

Tema 5. MeToabl peLleHUs MHOFOMEepPHbIX YypaBHEHUN
naboparopHas pabora (6 4aca(oB)):

OKOHOMMYHbIE PA3HOCTHbIE CXEMbI A1 YypaBHEHWI A Napabonmyeckoro Tuna B NpPsiMOyrofibHow
obnactu. MNpononbHo-nonepeyHas cxema. JlokanbHo-oAHOMepHas cxema. Annpokcrumauus n
ycTo4MBOCTb cxeM. OCoBEHHOCTM annpokCMMaLuun rpaHnyHbIX ycnosuii. ObobuweHre Ha cnyyai
NPOWN3BO/bHO 06NacT 1 aHM30TPONUK
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Mporpamma gucumnnunHel "YucneHHble MeToabl MatemaTmnyeckon cpuankn”; 01.03.04 MprknagHas matemaTuka; npogpeccop, 4.H. (ouUeHT)
KoHtoxos B.M.

Tema 6. BapnaumoHHble MeToabl
naboparopHas paborta (6 4aca(oB)):

Cnabas chopmynupoBka 3anay (Ha NpMmMepe OLHOMEPHOW 1 ABYMEPHOI 3aaay TENNONPOBOAHOCTN).
Meton NanepkuHa. Meton Putua

Tema 7. MeTton, KOHeuYHbIX anemeHToB (MKDJ)
naboparopHas pabora (9 yaca(oB)):

MocTpoeHune pas3breHns 0bnacT KOHEYHbIMU aneMeHTaMu. JInHeHble Npeobpa3oBaHNs 3NEMEHTOB
NPOuN3BONbHON PopMbI B 6asncHbIe. [NprMepbl NOCTPOeHNS 6a3MCHbBIX YHKUMIA. BbluncneHmne
MaTpuLbl XEeCTKOCTK 1 "BekTopa cun" Ha 6a3ncHoM anemeHTe. MNocTpoeHne paclmpeHHbIX BEKTOPOB
n cbopka rnodanbHbIX MaTPULbl XXECTKOCTM 1 BEKTOpa cun. MeToapbl peleHns paspexeHHbIX CUCTEM
anrebpanyecknx ypaBHEHWUIA C MONOXMTENbHO ONPeneNeHHON CUMMETPUYHON MaTpULEen
(Hamckopenwero cnycka, CoOnpPsaXeHHbIX HEBA30K, PasnoXeHns Xonewkoro)

Tema 8. OiByxcha3zHasi chunbTpaums B nnacrte (BbiTeCHeHNe HedoTn BOAON)
naboparopHas pabora (9 4aca(oB)):

KoHkpeTnsaumsa 3agayv B cnydae nnockonapannenbHon dounbTpaunm B paspese
cnoucto-HeoaHopoaHoro nnacra. Obume pasHOCTHbIE ypaBHEHWS 415 OBYMEpPHOR 3aaaqm
unbTpaummn. OcobeHHOCTN annpoKCUMaLUnn HeIMHEeNHOro KBA3MCTaLUNOHAPHOro SNIMMTUYECKOro
ypaBHEHUs AN OaBNeHUs

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasnen Cemect Henens | camoctositensHon [TpPymoeMKoCTh g;%%“g::):g:;gzg;
AvcuvnnuHbl pcemectpa paboTbl (B yacax) 260TbI
CTYyAEHTOB P
noaroToBkKa
JoMallHero 8 flomaliiHee
Tema 5. MeTogb! 3anaHus 3afaHue
.|peweHnss MHOroMepHbIX 7 1-4
ypaBHEHN noaroroska k NMCbMeHHas
NMUCbMEHHOM 8
paboTe pabota
Tema 7. MeTopq noaroToBka
7.[KOHEYHbIX 3NEMEHTOB 7 9-12 |momaluHero 16 ggzaa:JMHeee
(MK3) 3anaHuns
Tema 8. [1ByxchbazHas NOLFOTOBKA K
JovnbTpaums B nnacre o KOHTpONbHas
8. 7 13-18 |KOHTpONbHOW 22
(BbITECHEHME HEDTH pabota
BON0N) paboTte
Ntoro 54

5. O6pasoBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
AKTUBHbIE 1 UHTEPAKTUNBHbIE (POPMbI NMPOBELEHNS 3aHATUIA B COYETAHUN C BHEAYAMTOPHOWM paboTol.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. MaTemaTnyeckoe MmoaenupoBaHue pusnyeckux npoueccos

Tema 2. [luckpetnsaumsa obnactm HenpepbiBHOroO U3MEHEHUS apryMeHTOB

Tema 3. KoHcepBaTuBHbIe N HeKOHCcepBaTMBHble PC

Tema 4. YucneHHble MeToObl peLleHUust UHTerpo - audpdepeHumnanb-HbiX ypaBHeHUN

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

Tema 5. MeToabl peLleHUSs MHOrOMepHbIX ypaBHEHUN
JoMallHee 3afaHune , NpuMepHble BOMNpPOCHI:

N3yyeHune nutepatypbl N0 Temam: 1. SKOHOMUYHbIE PA3HOCTHbLIE CXEMbI ONS yPaBHEHWIA
napabonunyeckoro T1na B NpsiMoyrosibHol obnacTu. 2. NMpoaonbHO-NonepeyHas cxema. 3.
NokanbHo-ogHOMepHas cxema. 4. Annpokcrumaums n ycton4msocTb cxeM. OcobeHHOCTH
annpokcMMaumm rpaHnyHbIx ycnosuin. ObobleHne Ha cnyyai Npou3BosibHON 06nacTi n
aHN30TPONUN.

nMCbMeHHas paboTa , NpPYMepHble BONPOCHI:

MoarotoBka NMCbMEHHOMO OTYETa NO TEME: DNNNNTUYECKOE YPaBHEHME: CHET HA YCTAHOBEHNE
(9BONIOLMOHHAS 3a8a4a).

Tema 6. BapnauuoHHble meTobl
Tema 7. MeTto, KOHEuYHbIX anemeHToB (MKDJ)
JoMallHee 3agaHue , NpuUMepHbie BOMPOChHI:

N3yyeHne nutepatypbl no Temam: MNocTpoeHne pasdbreHns 06nacT KOHEYHbIMX 3NIEMEHTAMN.
NuHenHble Npeobpa3oBaHNs 3aNEMEHTOB MPOWN3BONbHON (hopMbl B 6asncHble. [prmepbl NOCTPOeHNS
6a3nCHbIX PyHKLMIA. BbluncneHne matpuubl XecTkocTu 1 "BekTopa cmn" Ha 6a3nMCcHOM 3N1EMEHTE.
MocTpoeHne paclmpeHHbIX BEKTOPOB 1 cbopka rnobasnbHbIX MaTpuULbl XXECTKOCTM U BEKTOPA CUJI.
MeTonbl peleHnst paspexeHHbIX CUCTEM anrebpanyecknx ypaBHEHWI C MONOXUTENbHO
onpeneneHHon CUMMETPUYHOM MaTpPULERn (HAMCKOPENLILEro Crnycka, Co-NpsXeHHbIX HEBA3OK,
pasnoxeHns Xoneukoro).

Tema 8. OByxchasHas chunbTpaums B nnacrte (BbiTeCHeHNe HedoTu BOAON)
KOHTponbHas paboTa , NpuMepHble BONPOCHI:

MNpoBepka 3HaHWi No Temam: 1. VITepalMoHHbIA MeToa pacyeTa AaeneHus 2. AHanna ocobeHHOCTelN
peweHns rmnepbonnyeckoro ypaBHeHUs B OGHOMEPHOM Cnyyae

Tema . UToroeas doopma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMeHy:

MpenycMoTpeHa caaya ak3ameHa, NofHblil nepedeHb 6uneToB ons ak3ameHa - B MpunoxeHnn 1
MPUMEPHbIE SK3BAMEHALMOHHbBIE BNNIETHI:

BUNET N 1

1. Annpokcumauuns rpaHnyHbix yenosun I-Ill-ro poga v nx norpewHocTb an-npokcumaunn. Meton
PUKTUBHBIX TOYEK.

2. MNocTpoeHne KOHCepPBaTUBHbIX CXEM UHTEMPO-MHTEPMNONALMOHHBIM METOAOM Ha NpUMepe 3anayu
06 N30TEPMNYECKOM TeYeHUn rasa.

3. OKOHOMUYHbIE PA3HOCTHbIE CXEMbI 4151 YPaBHEHMW Napabonmnyeckoro Tuna B NpsiMoyrofbHOM
obnactu. NpononbHO-NonepeyHas cxema.

BUNET N 2
|. Obwue pa3HOCTHbIE ypaBHEHUS ANS ABYMEPHON 3a8a4un ounbTpaumm.

2. I'IOCTpoeHme KOHCEepBAaTUBHbIX CXeM METOO0M CYMMATOPHbLIX TOXOECTB Ha npmumepe
CTaLlI/IOHapHOVI 3adaqyun TernsionpoBogHOCTHA.

3. OKOHOMUYHbIE PA3HOCTHbIE CXEMbI A/151 YPaBHEHMU Napabonmnyeckoro Tmuna B NpsiMoyrofbHOM
obnactu. JlokanbHO-0OHOMEpPHAs Cxema.

BUNET N 3

1. MoHaTne pasHocTHon cxembl (PC). ABHble 1 HesiBHble PC. Vicnonb3oBaHne SB-HOW CXeMbl AN
NMOCTPOEHNS NTEePaLMOHHOro anropnTMa peleHns 3agadv o ABuxXe-Hun rasa.

2. YncneHHble MeTolbl PeleHns MHTerpanbHbIX ypaBHEHUIA. ANMPOKCUMALINS NC-KOMbIX CPYHKLUIA 1
a0pa, BXOASWMX B NOLAbIHTErPaNibHOE BbipaXeHre B 3aaaye 0 pacnpeneneHny aBneHns B nnacre.

3. Annpokcumauns n yCTon4ymBoCTb NPOLO0SIbHO-MOMNEPEYHON CXEMbl AN ypaBHE-HNIA
napabonmyeckoro Tuna B NPsIMOYronbHON obnacTw.

BUJIET N 4
1. O6wwue aTanbl NOCTPOEHMS MaTeMaTUYeCcKo MOAENV U ee YUCTIEHHON peanu3a-uun.
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2. PasHocTHbIe cxeMbl beryuiero cyeta ("yronok") ¢ annpokcumaumein no noToky 1 NPoTMB NoToKa.
["'eomeTpuyeckas NHTepnpeTaums yCTom4nsoCTn cxem "yronok".

3. AFII'IpOKCI/IMaLI,I/ISI " yCTOVI‘-II/IBOCTb HOKaﬂbHO-O,ﬂ,HOMepHOIZ CXembl ons ypaBHe-an7|
napa6on|/|qu|<oro Tmna B npﬂMoyroanoM obnactu.

BUJIET N 5

1. Ddopmynbl Pa3HOCTHOrO ANdbdepeHUNPOBAHNS N NepPexoaa 0T OOHOro Beca K Apyromy.
Pa3HocTHbIE cxeMbl ¢ Becamu.

2. Metopn pasneneHns npoueccos ("oMHamuyeckue” v "Tennosble” ypasHeHuns). BHyTpeHHWI 1
BHELWHWI NTepaunoHHbIN NpoLecchl.

3. YTOo4HeHVe ntepauunii no 4aBneHuio npy peweHnn animnTm4eckoro ypasHeHns B 3agade
AByxdpasHom ounbTpaumm B CNIOUCTO-HEOA4HOPOAHOM MnacTe.

BUNTIET N 6
1. MpuHumnbl nocTpoeHns PC NOBbIWEHHOW TOYHOCTH.

2. MeToA rapMOHUK B UCCNeaoBaHUN YCTOMYUBOCTU SIBHOW PA3HOCTHOM CXEMbI AN OOHOPOAHOr0O
OLHOMEPHOro ypaBHEHWS nepeHoca.

3. MNpoponbHO-NonepeYHas cxema ans ypaesHeHuin napabonmyeckoro tuna. Oco-6eHHOCTU CXEMbl B
cnyyae nNpon3BO/bHOM 061acTN 1 aHN30TPOMUN.

BUNIET N 7

1. MeTon HbloTOHA pelweHnst HENNHERHbIX CUCTEM anrebpanyecknx ypaBHEHWA.

2. MHoronapameTtpuyeckas pasHocTHas cxema B 3agade 06 M30TeEPMNYECKOM Te-4EHNM rasa.
Bbibop napameTpoB CXeMbl B ypaBHEHUN COXPAHEHNS SHEPTUN.

3. MeTonbl peweHns anamnTn4eckmx ypasHeHnin. C4eT Ha yCTaHoBeHWE (9BO-NIOLMOHHAS 3a4a4a).
BUJIET N 8

1. MoHaTne pasHocTHon cxembl (PC). MorpewHocTb annpokcuMaLrmm, CXoan-MoCTb U YCTONYNBOCTb
PC.

2. NMoctpoeHne PC cTtaunmoHapHbIX 1 HeCTaunoHapHbIX anddpepeHumnanbHbiX ypaBHEeHN
napabonnyeckoro Tuna ¢ HennHerHbIMKM cBoncTBamn. OCOHBEHHOCTI an-NPOKCUMaLUN HENMHERHOTO
KoadopumumeHTa.

3. BapuauunoHHble meTonbl. Cnabas oopmynmpoBka 3aaady (Ha npumepe 0OHOMEP-HOW U ABYMEPHOA
3a4ad TennonpoBOAHOCTH).

BUJIET N 9

1. PeweHue cnctemM anrebpanyeckux ypaBHeHU A METOAOM NSATUAMArOHaNbHOW NPOroHKK. YCnoBus
YyCTOM4YMBOCTWN MEeToL4a.

2. MpyHUMN NocTpoeHe Pa3HOCTHOW CXeMbl A5 ypaBHEHWUS nepeHoca B 3afadve AByxcasHom
dovnbTpaLNN C Y4ETOM KOHEYHOCTM CKOPOCTU (PPOHTA BbITECHEHUS.

3. Metopn NanepknHa. Meton Putua.

BUNNIET N 10

1. Annpokcumauus rpaHmyHblx ycnosui | - 1ll-ro poga. lNorpewHocTb annpok-cuMaunm.
Vicnonb3oBaHne pasnoxeHus B psag Tennopa.

2. HYicneHHbIn MeToq peweHns HenMHenHoM paananbHOn 3a4a4um Nbe3onpoBOA-HOCTU C Y4ETOM
B3aMMOLEeNCTBMSA nnacta n ckBaxuHbl. OCOBEHHOCTN pacyeTa NoTo-Ka Ha rpaHMLE CKBaXUHbI.

3. MeTton koHeuHbix anemeHToB (MK3). JlnHeliHble npeobpa3oBaHms 3NeMeHTOB pa3breHus
NPOn3BOJIbHOM OOpPMbl B 6a3ucHble. [puHUMN NoCcTpoeHns 6a3nCHbIX PYHKLMUIA HA KOHEYHbIX
3NEMEHTaXx.

BUNET N 11

1. MpumMeHeHne MeTona HbloTOHA ANS peleHns HENMHENHO PA3HOCTHOW CXeMbl B 3aaade 06
N30TEPMNYECKOM TEYEHUN rasa.

2. MNapabonuyeckas MHTEPNoNALMS Npu onpeaeneHnn yHKUNM HACbILWEHHOCTM B O4HOMEPHOIA
3agave AByxdpasHoi punbTpaumm npu noctpoeHun PC ans ypaBHeHust runepbonnyeckoro tmna.

3. BblumcneHune MaTpmupbl XXecTKoCcTh Ha 6a3ncHOM anemeHTe. MocTpoeHme pac-lWnpeHHbIX BEKTOPOB
1 cbopka rnodanbHOM MaTpULbl XECTKOCTH.
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BUNTIET N 12

1. OcobeHHoCTH annpokcunMmaumnnm rpaHnYHbIX yC}'IOBI/II7I npo,uoano-nonepequVl CXeMbl On4
ypaBHeHMVI napa60n|/|l-|e0|<oro TMna B npﬂMoyroanon obnactu.

2. AHann3 ocobeHHOCTel peleHns rmnepbonmyeckoro ypaBHeH s (ypaBHeEHUsI nepeHoca
HaCbILWEHHOCTI) B OHOMEPHOM cryyae. PaspbiBHOCTb COYHKLMM HAChI-WEHHOCTU.

3. NocTpoeHne KOHCEPBATMBHbBIX CXEM METOLOM CyMMaTOPHbIX TOXAECTB Ha Npumepe
HecTauMOHaPHOWN 3aa4mn TennonPOBOLHOCTY.

BUJIET N 13

I. Knaccugpomkaums douamdecknx npoueccos. Kpaesble 1 HavanbHble ycnosusi. OC-HOBHble
ypaBHEHUS PuUnbTpaLmMM CXUMAEMON XNOKOCTM B OAHOPOLHOM nnacTte. [puMepbl 3aMKHYTbIX
mMogenen.

2. YcnoBsue yCTOM4MBOCTU SIBHOM PA3HOCTHOWM CXeMbl /19 OOHOMEPHOro ypaBHe-HUS NepeHoca B
3anadve OByxdpasHown counbtpaumm. ObobuweHne 0JHOMEPHOM CXEMbl HA ABYMEPHbIA Cryya.

3. BbiuncneHue "Bektopa cun" Ha 6a3nMcHOM KOHEYHOM 3aneMeHTe. [ocTpoeHre pacwmnpeHHoro
BekTopa 1 cbopka rnobanbHOro Bektopa cuil.

BUJIET N 14

|. 3akOHbI COXpaHeHNs Maccbl, KONMYECTBA OBUXEHUS U SHEPTUW B UHTErpanbHOW 1
andbdpepeHumanbHom bopmax. YpaBHEHNS COCTOSHUSA 1 MPUMEPbl UX 3a4aHUS B PasfinyHbIX
don3nyecknx npoLieccax.

2. [NpuHUMN MakcMyma B UccnenoBaHU YCTONYMBOCTU SBHOWM PA3HOCTHOW CXe-Mbl A5
OLHOMEPHOro 04HOPOOHOrO ypaBHEHMS nepeHoca.

3. OueHka nopsaka annpokcuMaumm nokanbHO-04HOMEPHON CXEMbl 1S YypaBHE-HUS
napabonnyeckoro TMna B NPsSIMOYrofibHOM obnacTw.

BUNET N 15

1. HepaBHOMepHble CETKM, CETOYHbIE CRYHKLIMK, annpoKcuMauns anddoepeHumn-anbHbIX 1
MHTErpanbHbIX ONepaTopoB, NOrPEWHOCTb annpoKcuMaumMm, CXoAMMocTb U yctoindmneoctb PC no
HOpMe.

2. MHoronapameTpuyeckas pasHocTHasi cxema B 3aaade 06 M30TEPMUYECKOM Te-4eHN rasa.
Bbibop napamMeTpoB CXeMbl B ypaBHEHUW COXPAHEHMS MAcChbl.

3. [ pobHOo-NMHEeRHas MHTEPMONSALMS NPU ONpeaeNneHn PYHKLUN HaCbIWEHHOCTM B OAHOMEPHOA
3apade AByxdpasHol counbTpaumm npu noctpoerHnmn PC ons ypaBHe-HUS runepbonmyeckoro tuna.

7.1. OcHOoBHas nuTeparypa:

1. WupokoBa E.A. YpaBHeHUs MaTeMaTn4eCckoin omaunkn: metoamyeckoe nocobue / E. A. lWnpokosa,
B. A. CoyHeBa; ®I'AOQYBIMO "KazaH. (MpuBonx.) penep. yH-1".?KasaHb: [KazaHckuin yHusepcuTeT],
2010.751 c.

2. Canexosa W.I'. MeToamyeckoe nocobue ans NpoBeneHnst NpakTUYeckmx 3aHATUIA No Kypcy
"YpaBHeHns matemaTuyeckon omsnkun” / Kasan. (lNpueonx.) dpenep. yH-T; [COCT.: K.p.-M.H., gou. U.
I". CanexoBa, K.dp.-M.H. C. I". Abnaesa].?KasaHb: [KazaHckuit (IMpuBonxckuii) doenepanbHbli
yHuBepcuteTt], 2010.7149 c.

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

<URL:http://libweb.ksu.ru/ebooks/publicat/0-785436.pdf>.
4. bywmaHoBa I.B. YpaBHeHust Matematnyeckoin conaunku: [ysebHoe nocobue] / I'. B. BywmaHoBa;

depnep. roc. aBT. 0bpasosart. yupexaeHure Bbicw. npod. obpasosaHuns "KasaH. (Mpreonx.) denep.
YH-T".?[2-e n3a., ucnp.].?Kasaxb: [KasaHckuin yHnesepcutet], 2011.7126 c.

5. KanutkuH, H. H. YucneHHble Metoabl: y4eb. nocobue / H. H. KanntkuH. ? 2-e nag.,
ncnpasneHHoe. ? CM6.: BXB-Metepbypr, 2011. ? 586 c.
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http://znanium.com/bookread.php?book=350803

6.YncneHHble MeToabl. Kypc nekuuia : YuebHoe nocobue/ Cpouyko B.A. - CI16.: Mi3patenbcTBo
"NaHb", 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. lexunm no ymcneHHbIM MeTogaM MaTeMatuyeckon dpusnkn: YyebHoe nocobue / M.B. Abakymos,
A.B. T'ynuH; MI'Y um. M.B. JlomoHocosa - M.: HALL MIH®PA-M, 2013. - 158 c.: 60x88 1/16. -
(Bbicwee obpasosaHue: bakanaspuart). (obnoxka) ISBN 978-5-16-006108-5, 500 ak3.
www.znanium.com http://znanium.com/go.php?id=364601

7.2. lononHutenbHasa nuteparypa:
1. Camapckuin A.A. BBeneHune B TeOpUIO pasHOCTHbIX cxeM. - M.: Hayka, 1971, 553 c.
2. KanutkmH H.H. YucneHHble meTtoabl. - M.: Hayka, 1978, 512 c.

3. KoHtoxos B.M. [ucnepcHble NOTOKU B HEPTSAHbIX CKBaXuHax. - KasaHb: N3a-so KI'Y. - 1990, 136
C.

4. Ounswes P.H. ®dopcrpoBaHHbI 0TOOP XMOKOCTM U3 KONNEKTOPOB C ABOVHON MOPUCTOCTbIO,
HaCbIWEHHbIX HEHbIOTOHOBCKUMU HEDTSAMN

[Text] / P.H. Ounawes, P.C. Xucamos, B.M. KoHtoxos, A.H. YekanuH / KazaHb: ®aH, 2012. - 247 c.
http://shelly.kpfu.ru/e-ksu/docs/F398479449/Kniga.forsirovannyj.otbor.pdf
5. YekanunH A.H. [1gyxchasHass MHOrOKOMMOHEHTHasa (PunbTpaums B HEPTAHbIX NacTax CNoXHOM

CTPYKTYpbl.
[Text] / A.H. YekanuH, B.M. KoHtoxos., A.B. KoctepuH / KazaHb: 13a-80 KazaH-ckoro roc. yH-Ta,
2009. - 180c.

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

6. KoHtoxos B.M. HYucneHHoe MooennpoesaHne n Metod nnaHnpoBaHUA BblHUCITUTENTbHbIX
9KCMepnMEeHTOB.

YyebHo-MeToan4eckoe nocobue [AnekTpoHHbI pecypc]. /B.M. KoHtoxos, A.H. YekanuH, L.B.
KoHioxos /

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

7. KoHtoxos B.M. MaTtematnyeckme MOLENN U YUCNIEHHbIE METOAbI pelleHns ypaBHeHNn nepeHoca
pacconos B BOOOHOCHDbIX njacTax.

Y4yebHo-MeToan4eckoe nocobue [AnekTpoHHbI pecypc] / KoHtoxos B.M., YekanuH A.H.,
XpamyeHkos M.I". /

KasaHb, KasaHckuii doenepanbHbln yHusepcutet, 2016. - 55 c.
http://shelly.kpfu.ru/e-ksu/docs/F2052057240/MAT_MOD_2016.pdf

7.3. UHTepHeT-pecypcChbl:

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

mfizika_AbakymoB - 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. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNNAUHBI(MOAYNS)

OcBoeHne ancunnanHbl "HYcneHHble METOObI MATEMATUYECKON QJI/I3I/IKI/I" npeanonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOro obecneyeHuns:
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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.

MynbTUMe ONAHBIA Knacc

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHuio 01.03.04 "MpuknagHas matematka" n npodusnto noarotoskm Maremarmyeckoe
MOLEeNnpoBaHue .
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