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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 oncumnnnHa BkodeHa B pasnen " 53.B.6 MpodgeccmnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpammebl 010400.62 MNpuknagHas matemaTuka n nHdopmaTtka n 0THOCUTCS K
BapuatmeHol Yyactn. OceamBaeTcsa Ha 5 kypce, 9 cemecTp.

OucumnnmHa B3.B.8 "YucneHHble MeTogbl MateMaTn4yeckom omsnkm" OTHOCUTCH K
npodpeccrnoHanbHOMy LMKy OUCUMUMIVIH, NpedHa3HadvyeHa ang ctyaeHToB 4 kypca (8 cemectp).
baaupyetcs Ha 3HaHWSX, NONy4eHHbIX B paMkax gucuunnuH "Maremartmnyeckuii aHanma",
"OndpdpepeHumanbHbie ypaBHeHUs", "YpaBHeHMS matematnyeckomn puamkn”, "YncneHHole metobl”.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

PacwuncpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MK-10 CNOCOBHOCTb NPUMEHSATL B NPOGECCHMOHANBHON AEATENBHOCTY
COBPEMEHHbIE A3bIKM NPOrpamMMNPOBaHMS 1 A3blkn 6a3 OaHHbIX,
(npodpeccunoHanbHble 616
KOMMETEHLINN) onepauynoHHbIe CUCTEMbI, 3NTIEKTPOHHbIE OMONNOTEKN N MaKeTbI
nporpamm, ceTesble TEXHONOrMu
MNK-4 CnocobHOCTb B COCTaBE Hay4YHO-MCCNenoBaTeNbCKOro u
(npodbeccmoHanbHble NPON3BOACTBEHHOrO KONMNEKTUBA pewarb 3anayu
KOMMeTeHuun) NpodpecCUoHanbHON AeATENbHOCTH
MK-5 CNOCOBHOCTb KPUTMYECKUN MEPEOCMbICNINBATL HAKOMNEHHBIA
(npodheccunoHanbHble OMbIT, UBMEHSATb NPY HEOOXOANUMOCTM BUA, U XapakTep CBOEWA
KOMNeTeHLmm) npodpeccnoHanbHON AeaTenbHOCTH
CNoCcoBHOCTb POPMUPOBATbL CYXAEHMS O 3HAYEHUN U
MK-8 nocneacTBusxX CBoen npogpeccroHanbHOM OedaTenbHOCTU C
4eToM nanbHbIX, M NOHasbHbIX N 9TUYECKUX
(npodhbeccmoHanbHble y{eTom coul an6 , IPOPecCHoHan STnHec
KOMMETEHLN) NO3MUMACNIOCOBHOCTL KPUTUHECKM NEPeoCMbICNBaTH
HaKOMNEHHbI OMbIT, NBMEHSTb NPX HEOBXOANMOCTMN BUA U
XxapakTep CBOen NpodoeccrmoHanbHOn neaTenbHOCTH

B pesynbtate 0CBOEHUS AUCUUMNINHBI CTYOEHT:
1. DONXeH 3HaTb:

OCHOBHbIE MOSIOXEHUS MaTeMaTU4eCKOn PU3NKN
2. NONXEeH yMeTb:

CTPOUTb Pa3HOCTHbIE CXEMbl N CXEMbl METOAA KOHEYHbIX 3JIEMEHTOB O/14 PEeleHnsa OOHO- N
MHOIOMepPHbIX ypaBHean?l pa3ninyHoro Tuna,
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3. 0ONXeH BnageTb:

HaBblKaMn NpUMEHEHNA nTepaunoHHbIE METOObl PEWEHNA CUCTEM anre6pav|qe0|<v|x ypaBHeHI/II7I Cc
pa3pexeHHbIM MaTpuuamMun;

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
yMEHMWe NpoBOAUTb aHaNN3 PA3HOCTHBIX CXEM

4. CTpyKTypa u cogepxaHve AUCLUMNINUHBI/ Moayns
Obwas TpyooeMKOoCTb OAMCLMMNANHBI COCTaBNSeT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA ANCLMMANHBI 9K3aMeH B 9 cemecTpe.

CyMMapHo no AucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "OTANYHO" (OTN.);

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTtopHON paboTbl N0 AMCLUNIUHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUMUNIUHbI/MOAYNS

Buabl v yachbl
Paagmen ayAuTOpHOM paborThbl,
Hepnens UX TPYAOEeMKOCTb Tekywime coopmbl
N 'D'"Kn":)':lr;;}r;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nex ImI'IpameecKmeJ1a60parop|-u>|e
L 3aHATUA paboTbi
Tema 1.
MartemaTnyeckoe JomauHee
1.|MmogennposaHue 9 1-4 0 0 8 3apaHve
don3nyeckmnx npoueccos
Tema 2.
JomMallHee
Ouckpetnsauuns
2. obnacTtn HenpepbIBHOIO 9 58 0 0 8 safaHne
N3MEHEHUS apryMeHToB
NMCbMeHHas
Tema 3. paboTa
3.|[KoHcepBaTuBHbIE U 9 9-12 0 0 8 KOHTpOnbHas
HekoHcepBaTtuHble PC paboTta
Tema 4. YncneHHble
MeTObl peweHns nomallHee
4.|HTerpo - 9 13-18 0 0 12 3apaHve
andpgoepeHunanb-Hbix
ypaBHEHWN
Tema 5. MeToqbl JomatuiHee
5.|pelweHns MHOrOMepPHbIX 9 1-4 0 0 8 3anaHve
ypaBHeHUI
KOHTpPO/bHas
Tema 6. BaprnauunoHHble
6.\ e onb 9 5-8 0 0 8 pabota
7 SAEKTPOHHBH
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 7. MeToq JomalHee
7.[KOHEYHbIX 3/1EMEHTOB 9 9-12 0 0 8 3apaHue

(MK3)

Tema 8. [IByxcpasHas
g.|punbTpaunA B nnacte | g | 43 48 | 0 12 loatora

‘|(BbITECHEHNE HEPTH P

BOJOM)

Tewma . Itorosas 3K3ameH
. 9 0 0 0

doopma KOHTpons

Ntoro 0 0 72

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. MaTemaTnyeckoe MmogenupoBaHue pusn4ecKux npoL.eccos
naboparopHasi pabora (8 yaca(oB)):

O6wwue aTanbl NOCTPOEHNS MaTEMaTMYECKOM MOAENN 1 €€ YUCNEHHOW peann3auunn (Bbibop mogenu
peanbHOro on-3nM4ecKoro NpoLiecca 1 OCHOBHbIX Ero NapamMeTpoB, MaTeMa-TM4eckoe onmcaHme
noeann3npoBaHHOMO NpoLiecca, KOHKPEeTU3aums 1 3aMblkaHMe MaTeMaTnYeckon Mmooenu,
NOCTPOEHME Pa3HOCTHOW CXeMbl, BbIBOp METOAA €€ PEeLeHUs, anropMTMU3aLmMsl U COCTaBNEHNE
nporpamMbl, 0Tnaaka u TeCTUpoBaHue, aHanns3 pe3ynbTaToB pacyeTos)

Tema 2. [luckpetnsaums o6nactv HenpepbiBHOro U3MEHEHUs1 apryMeHToB
naboparopHas pabora (8 4aca(oB)):

LOunckpetusauns obnacT HeNpPepPbIBHOrO N3MEHEHUSI apryMEHTOB, paBHOMEPHbIE U HEPABHOMEPHbIE
CeTKW, CeTOYHbIE DYHKUMM, annpokcumMaums audogpepeHumnanbHbIX U MHTErpanbHbIX ONnepaTtopos,
NorpewwHocTb annpokcumaummn. NMpumepbl NOCTPOEHNS PA3HOCTHbIX annpokCUMaLnii CTauNOHAPHbIX
N HECTAUMOHAPHbIX AMddepeHLManbHbIX ypaBHEHU Napabonn4eckoro Tnna ¢ HeNMMHERHbIMM
cBoncTBaMU. ABHble U HesiBHble PC

Tema 3. KoHcepBaTuBHbIe N HeKOHCepBaTMBHble PC
naboparopHasi pabora (8 yaca(oB)):

3oTepMumyeckue n HemsoTepMmyeckne 3agadm ¢ NoABMXHbIMU rpaHMLAMK B ra30BOA AUHAMMKE.
[MocTaHoBKa 3a-Oay B Oneposblx 1 JlarpaHxeBblx koopanHatax. [1ocTpoeHne KoHcepBaTUBHbBIX
CXEM NHTErpo-nHTEPnoONAUMOHHLIM METOA0M U METOLOM CyMMATOPHbIX TOXAECTB HA NpUMepe 3TUX
3apa4y. AHann3 NoCTpoeHHbIX cxeM. [1pumepbl HapyweHus koHcepsaTusHocTn PC. MpuHumnbl
MOCTPOEHUS MONHOCTbIO KOHCEPBATUBHbIX PA3HOCTHBIX CXEM

Tema 4. YucneHHble MeToabl peLueHUst UHTErpo - auddepeHumnanb-HbiX ypaBHEHUN
naboparopHas pabora (12 yaca(oB)):

ANnNpoKCUMUUS NCKOMBIX CPYHKLINIA 1 S4pa, BXOOSIWMNX B NOAbIHTErpanbHOE BbipaXeHne Ha npumepe
peleHns 3aa4m 0 pacnpeneneHnn naeneHunst B nnacte. Cxema peweHunst HeNMHERHOro ypaBHEHNS
Nbe30MNpPoBOAHOCTU. PacyeT ruapoamHaMmnyeckux XxapakTepucTk XnIaKOCTHOro NoToka B HEQRTSHOM
CKBaXWHe C y4eTOM B3anUMOCBSA3U C NiacToM

Tema 5. MeToabl peLeHU MHOTOMEpPHbIX YpaBHEeHUA

naboparopHas pabora (8 yaca(oB)):

OKOHOMUYHbIE PA3HOCTHbIE CXEMbI O ypaBHEHWIA Napabonnmyeckoro Tuna B NpsiMoyronbHO
obnactu. NMpononbHo-nonepeyHas cxema. JlokanbHO-0gHOMEpPHas cxema. AnnpokcuMauuns m
ycTon4MBoCTb cxeM. OcobeHHOCTM annpokCcUMaumnn rpaHnyHblx ycnosuin. O6obweHne Ha crnyyai
NPOW3BONbHOK 06NacTy M aHN30TPONUK

Tema 6. BapnauuoHHble meToabl

naboparopHasi pabora (8 4aca(oB)):
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Cnabas chopMynupoBka 3anay (Ha npMmMepe OLHOMEPHOI 1 ABYMEPHOI 3aaay TENNONPOBOAHOCTN).
Meton NanepkuHa. Meton Putua

Tema 7. MeTon, KOHeuYHbIX anemeHToB (MKDJ)
naboparopHasi pabora (8 yaca(oB)):

MocTpoeHune pas3breHns 0bnacT KOHEYHbIMU aneMeHTaMu. JInHeHble Npeobpa3oBaHNs 3NEMEHTOB
NPOuN3BONbHON PopMbI B 6asncHble. MNprMepbl NOCTPOeHNS 6a3UCHbBIX OYHKUMIA. BbluncneHme
MaTpuLbl XEeCTKOCTK 1 "BekTopa cun" Ha 6a3ncHoM anemeHTe. MNocTpoeHne pacluMpeHHbIX BEKTOPOB
n cbopka rnodanbHbIX MaTPULbl XXECTKOCTM 1 BEKTOpa cun. MeToapbl pelweHns paspexeHHbIX CUCTEM
anrebpanyecknx ypaBHEHWUIA C MONOXMTENbHO ONpeneneHHON CUMMETPUYHON MaTpULEn
(Hamckopenwero cnycka, CoOnpPsaXeHHbIX HEBA30K, PasnoXeHns Xonewkoro)

Tema 8. [iByxchasHasi chunbTpaums B nnacrte (BbiTeCHeHNe HedoTn BOAON)
naboparopHas pabora (12 yaca(oB)):

KoHkpeTnsaumsa 3agayv B cnydae nnockonapannenbHoin donnbTpaunm B paspese
cnoucTo-HeoaHopoaHoro nnacra. Obume pasHOCTHbIE ypaBHEHMS 415 OBYMEpPHOR 3a0aqm
unbTpaummn. OcobeHHOCTN annpoKCcUMaLUnn HEIMHENHOrO KBA3UCTaLUMOHAPHOTO SNIMMATNYECKOro
ypaBHEHUs AN OaBNeHUs

4.3 CTpyKTypa u coaepxaHme caMOCTOATENIbHOM paboThbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspnen Cemect Hepensa | camocTosiTensHon [TpyAo0eMKOCTb g%%"g:'o:‘::;'::g;
AvcuvnnuHbl pcemecha paboTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 1.
MaTtematunyeckoe noarotoBka
1.|MmooenvpoBaHue 9 1-4 |nomawHero 8 ggzs:l::e
JomM3nYeCcKmnx NPOLLECCOB 3anaHus
Tema 2. noaroToBka
5 HunckpeTtnsauns 9 5-8 |nomawhero 8 nomailHee
‘lobnacTn HenpepbIBHOMO 3ananms 3apaHve
N3MEHEHNS apryMeHToB
noaroToBka K
KOHTPONbHOW 6 KOHTPONBHAA
Tema 3. pabote paboTta
3.|[KoHcepBaTtuBHble 1 9 9-12
HekoHcepBaTtmBHble PC MOAroToBka K NMCbMeHHas
NMUCbMEHHON 2 6
paboTe pabota
Tema 4. YucneHHble
MeTOObl peweHns noAroToBKa
4.|MHTerpo - 9 13-18 |(momauwHero 12 ggzaa:JMHeee
angogoepeHumanb-HbixX 3apaHus
YpaBHEHWUI
Tema 5. MeToabl noaroToBKa
5.|pelweHns MHOroMepHbIX 9 1-4 |pomawHero 8 ggz::lm'-':e
YPaBHEHWI 3ajaHus
noaroToBKa K
KOHTPO/IbHOW 4 ;(;g;ggﬂbHaﬂ
Tema 6. BapnauunoHHble pabote
6. mMeTonbl o o8 MOAroToBka K
KOHTPONbHOW 4 iggzgoanaﬂ
TO4YKe
PerncrpaumnoHHblii Homep 955414 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabli
N Pasnen Cemecr Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 7. MeTon rnoaroTtoBka
7.[KOHEeYHbIX 3N1EMEHTOB 9 9-12 |momaluHero 8 QSEZ:JMH: ©
(MK93) 3agaHuns
Tema 8.
ema 8. LIByxpasHas rnoaroTtoBska K
8 dovnbTpaums B nnacrte 9 13-18 [KOHTPONBLHOM 12 KOHTpONbHas
|(BBITECHEHUNE HERTH 260Te pabota
BOLOW) P
NToro 72

5. O6bpa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
AKTMBHbIE 1 MHTEPAKTUBHbIE (DOPMbI NPOBEAEHNS 3aHSATUIA B COYETAHUN C BHEAYAUTOPHON paboToii.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MaTemaTnyeckoe MmogenuposaHue ousanyecKkux npoueccos
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

N3yueHne nutepatypbl no Temam: 1. Obwme aTanbl NOCTPOEHUS MAaTEMATUYECKO MOLENN U ee
4MCneHHoW peannsauun (Bbibop Moaeny peanbHOro oM3nM4ecKoro NpoLuecca M OCHOBHbIX ero
napameTpoB, MaremaTn4yeckoe onncaHne noeann3npoBaHHOro npouecca, KOHKpetTusaums un
3aMblkaHve MaTeMaTnyYeckoin Moaenu, NOCTPOEHNe Pa3HOCTHOW CXeMbl, BbIDOP METOAA €€ PeLleHus,
anropuTMmM3aLms 1 coctasneHne nporpammel, oTnagka n TectuposaHue, aHanna pesynbtaTtos
pacyeToB). 2. OCHOBHbIE YpaBHEHUS MEXAHMKIW CMIOWHON Cpenbl B UHTErpasibHON K
andpgoepeHumanbHom oopmax. YpaBHeHUS COCTOSHUSA. PasneneHve aBneHns no onsnyeckmm
npoueccam. 3. Knaccudpukaums omanyeckmx npoLeccos (CtaunmoHapHble N HecTauoHapHble
npoueccol). Kpaesble 1 HavyanbHble ycnosus. ['paHnyble ycnosus LIl v Il -ro pona, ycnosus Ha
paspbiBax

Tema 2. luckpetusaumsa obnactm HenpepbIBHOrO U3MEHEHUS apryMeHTOB
noMallHee 3afaHue , NpUMepPHbIe BOMPOCHI:

HaliTn B pekoMeHayeMoli npenoaasatenem nutepatype: 1. MNprmepbl onucaHme LMHaAMUYECKmX 1
TENNOBbIX MPOLIECCOB (YpaBHEHME TENNONEpPeHoca, rmapoamHaMmyeckme ypasHeHus). 2. Mpumeps
HENUHEWHBIX FPaHNYHBIX YCNOBWIA (M3nyYeHne, ha3oBble Nepexoibl).

Tema 3. KoHcepBaTUBHbIE N HEKOHCepBaTMBHble PC
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

[MpoBepka 3HaHuin No Teme: INocTpoeHne KOHCEPBATUBHbIX CXEM MHTErPO-UHTEPNONALNOHHbLIM
METOLOM N METOLOM CYMMaTOPHbIX TOXOECTB HA NpuMmepe 3a4a4qn ¢ NOABMXHbIMU rpaHNLaMK B
rasoBon guHamumke.

NnMCbMEHHas pa60Ta , NPUMEpPHbIE BOMPOCHI:

[MooroToBka NMCbMEHHOro ot4yeTa rno temam: 1. lNpumepbl NOCTPOEHUS PA3HOCTHBIX anmnpoKCUMaLmnii
CTaUMOHaPHbIX N HeCTaUMOHaPHbIX AMddpepeHLmanbHbIX ypaBHeHN A napabonmyeckoro Tuna ¢
HEeIMHENHbIMK CBOMCTBaMN. 2. POPMY/bl Pa3HOCTHOrO AMMpdepeHUMpPOoBaHnS 1 nepexona ot 0gHOro
BecCa K Apyromy.

Tema 4. YucneHHble meToabl peLleHUst MHTerpo - audpdpepeHumanb-HbiX ypaBHeHUN

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 955414 5AE
CtpaHnua 7 ns 13. 111 VHI:I

S OEMALIGH
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N3yyeHne nutepaTypbl no Temam: 1. YacneHHble METOLbI PEWEHUS UHTEMPO - AndpdpepeHLmanb-Hbix
ypaBHeHWA. 2. ANNPOKCUMUNS UCKOMbIX COYHKLUMIA U Siapa, BXOASIUNX B NOAbIHTErpanbHoe
BblpaXXeHne Ha NpUMepe peLleHns 3aadm o pacnpeneneHmmn gaesneHus B nnacre. 3. Cxema
PEWeHNs HENMMHENHOTO YpaBHEHUS NMbE30NPOBOAHOCTM. 4. PacyeT ruapoamHaMmnyeckmx
XapakTepPUCTMK XNAKOCTHOrO NoToka B HEPTAHON CKBaXMHE C y4ETOM B3aVMOCBSI3M C NMNacTOM

Tema 5. MeToabl peLeHU MHOFOMepPHbIX YpaBHEeHUA
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

N3yueHne nutepatypbl No Temam: 1. OKOHOMUYHBIE PA3HOCTHbBIE CXEMbI AN151 YPABHEHWIA
napabonnyeckoro Tuna B NPsSMOyronbHoM obnacTu. 2. MNpononbHo-nonepeyHas cxema. 3.
NokanbHo-0aHOMepHas cxema. 4. ANnpokcuMaums 1 ycTondmBocTb cxeM. OcobeHHOCTH
annpokcMMaumm rpaHnyHblx yenosuii. ObobleHrne Ha cnyyai Npon3BosibHON 0bnact n
aHM30TpONMUMU.

Tema 6. BapnaunoHHble MeToabl
KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

MpononbHO-NonepeyHas cxema. JlokanbHO-0AHOMEPHAs cxema. AnnpoKcMMaums 1 yCTORYMBOCTb
cxeM. OCcoBeHHOCTU annpoKCMaLMW FPaHNYHbBIX YCNOBUIA.

KOHTPONbHAas To4Ka , NPUMeEpPHbIE BONPOCHI:
lMposepka 3HaHui no temam: 1. Meton [NanepkuHa. 2. Metog Putua.
Tema 7. MeTto, KOHEuYHbIX anemeHToB (MKDJ)

JoMallHee 3agaHune , NPUMepPHbIE BOMPOCHI:

N3yueHne nutepatypbl Nno Temam: MocTpoeHne pasbreHns obnacT KOHEYHbIMU 3IEMEHTAMN.
NnHeiHble Npeobpa3oBaHNs 3aNEMEHTOB MPOMN3BOJIbHON hopMbl B 6asmcHble. [prmMepbl NOCTPOEHNS
6asuncHbIX PyHKUMIA. BbluncneHne matpuubl XECTKOCTU 1 "BekTopa cun" Ha 6a3nCHOM 3NEMEHTE.
MocTpoeHne pacWwmnpeHHbIX BEKTOPOB 1 cbopka rnobanbHbix MaTpULLbl XXECTKOCTU 1 BEKTOPA CWI.
MeToabl pelweHns paspexeHHbIX CUCTEM anrebpanyecknx ypaBHEHMW C NONOXUTENbHO
onpeneneHHon CUMMETPUYHON MaTpuULEen (HaucKopernwwero crnycka, Co-NPsXeHHbIX HEBSA3OK,
pasnoxeHns Xonewkoro).

Tema 8. OByxcpasHas chunbTpauus B nnacrte (BbiTeCHeHNe HedpTU BOAON)
KOHTpONbHas paboTa , NpUMepHbie BONPOCHI:

MpoBepka 3HaHwWi nNo Temam: 1. iTepaumnoHHbIi MeTon pacyeTa aaBneHns 2. AHann3 ocobeHHocTe
peweHns rmnepbonmyeckoro ypaBHEHUS! B OLLHOMEPHOM Clyyae

Tema . UToroeasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 9K3aMeHy:
MpwunoxeHue 1

BUJNIETbI K 9K3AMEHY (BAYETAM)

(B 3aBMCUMOCTU OT (POPMbI UTOFOBOIrO KOHTPONS)

BUNET N 1

1. Annpokcmmauuns rpaHnyHbix yenosun I-Ill-ro poga v nx norpewHocTb an-npokcmumaunn. Meton
JOVKTUBHbIX TOYEK.

2. MNocTpoeHne KOHCEePBATMBHbIX CXEM UHTErPO-MHTEPMNONSALUMOHHBIM METOLOM Ha NpUMepe 3ana4u
006 N30TEPMUYECKOM TEYEHUN rasa.

3. OKOHOMUYHbIE Pa3HOCTHbIE CXEMbl ANS ypaBHEHWI Napabonmyeckoro Tuna B NpsiMOyrofibHOM
obnactu. MNpoaonbHo-nonepeyHas cxema.
BUJET N 2

|. Obwme pa3HOCTHblE ypaBHEHNS NS ABYMEPHO 3a4a4v connbTpaLmu.

2. nOCTpoeHI/Ie KOHCepBaTuUBHbIX CXeM MEeTOO0M CYMMATOPHbIX TOXOECTB Ha NnpmumMmepe
CTaLlMOHapHOVI 3aaa4yn TenionpoBoOgHOCTN.

3. OKOHOMUYHbIE Pa3HOCTHbIE CXEMbI ONA ypaBHean7| napaéonmquKoro TnMna B ﬂpFIMoyFOJ'IbHOVI
obnactu. nOKaﬂbHO-O,ﬂ,HOMepHaH cxema.
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BUJIET N 3
1. MoHaTne pasHocTHon cxembl (PC). SABHble 1 HesiBHble PC. Vicnonb3oBaHne SB-HOW CXeMbl NS
NOCTPOEHNS NTEePaLMOHHOro anropnTMa peweHns 3agadv o ABuxe-Hun rasa.

2. YucneHHble MeTObl PEWEHUS MHTErPabHbIX YPaBHEHWA. ANNPOKCMMALNS UC-KOMbIX COYHKLINIA 1
a4pa, BXOAAWMX B MOABIHTErPaNbHOE BblpaXeHWe B 3a4aye 0 pacnpeneneHnmn naBneHus B nnacTe.

3. Annpokcumaums n ycTon4meoCTb NPOLONbHO-MONEPEYHON CXEMbI AN ypaBHE-HUIA
napabonnyeckoro Tuna B NPsSIMOYrofibHol obnacTu.
BUJNTET N 4

1. Obwwe 3Tanbl NOCTPOEHMS MaTeEMaTUYECKON MOAENN 1N ee YUCTIEHHOW peannsa-Lmn.

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

3. Annpokcumauns 1 yCTon4YMBOCTb NTOKaNbHO-04HOMEPHOW CXEMbl ANS ypaBHE-HNIA
napabonnyeckoro Trna B NPsSIMOYrofibHOM obnacTw.

BUJIET N 5

1. ®opMynbl Pa3HOCTHOrO AndepeHUnpPoBaHNS 1 nepexoaa OT O4HOro Beca K opyromy.
Pa3HocTHbIe CXeMbl C Becamu.

2. MeTopg pasgeneHus npoueccos ("anHamuyeckme" n "Tennosbie” ypaBHEHNS). BHyTpeHHUR n
BHELWHWI NTepaunoHHbIA NpoLecchl.

3. YTOYHeHMe ntepaumnii no AaBneHuo Npy pewweHnn snInnTUYeCcKoro ypaBHeHMs B 3aaqe
nBYyXdpa3HOW (onbTpaLMU B CIOMCTO-HEOAHOPOLHOM NnacTe.
BUJIET N 6

1. MpuHumnbl noctpoeHns PC NoOBbIWEHHOW TOYHOCTH.

2. MeTog rapMOHUK B UCCNefoBaHUN YCTOMYNBOCTY SIBHOW PA3HOCTHOM CXEMbI A1 OOHOPOLHOr0
OJHOMEpPHOro ypaBHeHUS nepeHoca.

3. MNpononbHo-NonepeyYHas cxema ons ypasHeHun napabonunyeckoro tuna. Oco-6eHHOCTU CXEMbI B
cny4ae npov3BOoJIbHON 06/1acT U aHU30TPOMUN.
BUNIET N 7

1. MeTon HbloTOHA pelweHns HENNHERHbIX CUCTEM anrebpanyecknx ypaBHEHWIA.

2. MHoronapameTpuyeckas pasHocTHasi cxema B 3aaade 06 M30TEPMUYECKOM Te-4eHN rasa.
Bbibop napamMeTpoB CXeMbl B ypaBHEHUN COXPAHEHUS SHEPTUN.

3. MeToabl pelweHns anamnTuyeckmx ypasHeHnin. Cyet Ha ycTaHoBEHME (3BO-NOLUMOHHAS 3a4a4a).
BUJNIET N 8

1. NoHATMe pa3HocTHOM cxeMbl (PC). MNorpewHocTb annpokcumMaumnmn, CXoan-MocTb U yCTONYNBOCTb
PC.

2. MocTtpoeHne PC cTtaumoHapHbIX 1 HECTaUNOHapHbIX AndpdpepeHumnanbHbiX ypaBHEHNIA
napabonnyeckoro TMna ¢ HenuHerHbIMK cBoicTBaMn. OcobeHHOCTM an-NPoKCUMaLNN HENMMHEAHOMO
KoadppuumeHTa.

3. BapuauuoHHble meTonbl. Cnabas oopmynmpoBka 3aaady (Ha npumepe 04HOMEP-HOW U ABYMEPHOIA
3a4ay TennonpoBOOHOCTH).

BUIIET N 9
1. PeweHwve cnctem anrebpanyecknx ypaBHeHUi A METOAOM NATUANArOHANbHON MPOroHKN. Ycnosuns
yCTON4MBOCTW MeTOAA.

2. [puHUMN NOCTpOeHne Pa3HOCTHOW CXeMbl ONs ypaBHEHWS NepeHoca B 3aaye AByxgpasHoi
dounnbTpaunn C y4eToOM KOHEYHOCTM CKOPOCTM (PPOHTA BbITECHEHNS.

3. Metopn NanepknHa. Meton Putua.
BUNNIET N 10

1. Annpokcmmaums rpaHmyHbix ycnosun | - [ll-ro poga. MNorpewHocTb annpok-cumaumnm.
Vcnonb3oBaHue pasnoxeHus B pag 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.

BUJIET N 11
1. MpumMeHeHne MeTona HblOTOHA ONS peleHns HENMHENHO PA3HOCTHOW CXeMbl B 3aaade 06
N30TEPMNYECKOM TEYEHUN rasa.

2. Mapabonuyeckas UHTEPNONSALMS NPU ONPELENEHNN (PYHKLMN HACBIWEHHOCTM B O4HOMEPHOIA
3apade AByxdpasHor counbTpauum npu noctpoeHmn PC ons ypaBHeHMS runepbonnyeckoro tmna.

3. BblumcneHune MaTpmupbl XXecTKocTh Ha 6a3ncHOM anemeHTe. MocTpoeHne pac-lWnpeHHbIX BEKTOPOB
1 cbopka rnodanbHOM MaTpPULbl XECTKOCTH.

BUNET N 12
1. OcobeHHOCTM annpoKCUMaLIMN FPaHNYHBIX YCIOBUIA NPOAONbHO-MONEPEYHO CXeMbI AN1S
ypaBHeHWiA napabonmyeckoro Tvna B NpPsiIMOyronbHoi obnactu.

2. AHann3 ocobeHHocTE peweHnsa rl/lnep6onv|qe0|<oro ypaBHEHUA (ypaBHeHVIFI nepeHoca
HaCbIU.I,eHHOCTVI) B OOHOMEPHOM Ciy4ae. Pa3prBHOCTb PYHKLNW HACbI-LWEHHOCTN.

3. MNocTpoeHne KOHCEPBATMBHbBIX CXEM METOLOM CyMMaTOPHbIX TOXAECTB Ha Npumepe
HeCTaLMOHapHOW 3a4a4m TENNONPOBOLHOCTH.
BUNET N 13

I. Knaccugomkaumsa douamdecknx npoueccos. Kpaesble 1 HavanbHble ycnosus. OC-HOBHblE
ypaBHEHUS punbTpaumm CXUMaeMon XnaKkoctTy B 0OHOPOAHOM rnnacte. [pruMepbl 3aMKHYThIX
mMogenen.

2. Ycnosve yCTON4MBOCTM SIBHOW Pa3HOCTHOM CXeMbl NS OOHOMEPHOro ypaBHe-HUS nepeHoca B
3apade asyxdpasHor counbTpauun. Ob6o6bweHne 0JHOMEPHOW CXEMbl HA ABYMEPHbIV Cnyyai.

3. BbluncneHue "Bektopa cun" Ha 6a3ncHOM KOHEYHOM 3ieMeHTe. [ocTpoeHne paclWmnpeHHoro
BekTopa 1 cbopka rnobanbHOro BekTopa cuil.

BUJIET N 14

|. BakOHbI COXpaHeHNs Macchbl, KONMYECTBA OBUXEHNS U SHEPTUW B UHTErpanbHOW 1
andpdpepeHumanbHoi popmax. YpaBHEHNS COCTOSHUA 1 MPUMeEpPbl UX 3a4aHNS B pasfinyHbIX
pumanyeckunx npoueccax.

2. MpyHUMnN MakcumyMma B UCCnefoBaHMmM YCTONYMBOCTY SIBHOW Pa3HOCTHOW CXe-Mbl A4
OJJHOMEPHOro 0AHOPOOHOr0 YypaBHEHUS NepeHoca.

3. OueHka nopsaaka annpokcuMaumm nokanbHO-04HOMEPHOM CXeMbl A8 ypaBHe-HUS
napabonnyeckoro Tuna B NPsSIMOYrofibHol obnacTu.

BUJTIET N 15

1. HepaBHOMepHble CETKW, CETOYHbIE GPYHKLIMK, annpoKcuMaums andpdoepeHumn-anbHbX 1
WHTErpanbHbIX ONepaTopoB, NOrPEWHOCTb annpoKcuMaumMm, CXoaMMocTb U yctondmneoctb PC no
HOpMe.

2. MHoronapameTpuyeckas pasHoCcTHasi cxema B 3aaaqe 06 N30TEPMMYECKOM Te-4eHMM rasa.
Bbibop napamMeTpoB CxeMbl B ypaBHEHUM COXPaHEHWS MaccChl.

3. [pobHo-NnHeHas MHTEPMONSILMSA NPU onpeaeneHn PyHKUUN HaCbIWEHHOCTM B 04HOMEPHOA
3apade AByxdpasHol counbTpaumnm npu noctpoeHnn PC onst ypaBHe-HUS runepbonmnyeckoro tuna.

7.1. OcHOBHas nuTeparypa:
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1. Wupokosa E.A. YpaBHeHUs MaTeMaTn4eckoin omaunkn: metoamyeckoe nocobue / E. A. lWnpokoea,
B. A. CouHeBa; ®IAQYBIMO "KazaH. (MpuBonx.) coenep. yH-1".?KasaHb: [KazaHckuin yHusepcuter],
2010.751 c.

2. Canexosa W.I'. MeToamyeckoe nocobve ons npoBeneHNs NPakTUYECKMX 3aHATUIA NO Kypcy
"YpaBHeHns matematumyeckon comnsnkn” / Kasan. (lMpusonx.) dpenep. yH-T; [COCT.: K.p.-M.H., gou. V.
I". CanexoBa, k.dp.-M.H. C. . AbnaeBa].?KazaHb: [KazaHckuii (IMprBonXcKuii) dpenepanbHblii
yHuBepcuteT], 2010.7149 c.

3.MeToaunyeckoe nocobve Onsi NPoBeAeHWS NPAKTUYECKUX 3aHATUIA MO Kypcy "Y paBHEHNS
mMaremarmyeckom omankmn" [TekcT: anekTpoHHbI pecypc] / KasaH. ([pueonx.) dpenep. yH-T ; [COCT.:
K.0p.-M.H., gou. U. I". CanexoBa, K.dp.-M.H. C. . AbnaeBa] .? 9nekTpoHHble faHHble (1 doain: 1,47
M6) .? (KasaHb : KasaHckuii cpenepanbHblii yHuBepcuteT, 2014) .? 3arn. ¢ akpaHa .? Pexum
[OCTyna: OTKPbIThIA .

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

4. BywmaHoBa I.B. YpaBHeHuss matematnyeckorn conauku: [yuebHoe nocobue] / I'. B. BywmaHoBa;
depep. roc. aBT. obpasoear. yupexaeHue Bbicl. Npodp. obpasosaHus "KaszaH. (Mpueonx.) denep.
yH-T".?[2-e n3a., ncnp.).?KasaHb: [KazaHckuin yHusepcutet], 2011.7126 c.

5. KanutkuH, H. H. YucneHHble Mmetoapl: y4eb. nocobue / H. H. KanntkuH. ? 2-e nag.,
ncnpaenerHHoe. ? Cl6.: bXB-MeTtepbypr, 2011. ? 586 c.

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

6.YncneHHble MeToabl. Kypc nekuuia : YuebHoe nocobue/ Cpoyko B.A. - CI16.: Mi3patenbcTBo
"MaHb", 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. Jlexumm no YmcneHHbIM MeTo4aM MaTeMatuyeckon pmsnkn: YyebHoe nocobue / M.B. AbakyMmos,
A.B. l'ynuH; MI'Y um. M.B. JTomoHocosa - M.: HALL MIH®PA-M, 2013. - 158 c.: 60x88 1/16. -
(Bbicwee obpasoeaHue: bakanaspuar). (obnoxka) ISBN 978-5-16-006108-5, 500 3k3.
www.znanium.com http://znanium.com/go.php?id=364601
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158 c.
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MMMNO3MOHHOr0 BO3AENCTBUSA Ha nNnacT - KasaHb: 3a-8o "lNMny-ToH", 2004.
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHne ancumninHbl "YncneHHole MeToabl MateMaTnyeckon CpI/I3VIKI/I" npeannonaraet
ncnonb3oBaHme cnegywowero MmarepmnanbHO-TEXHNYECKOro obecneyeHuns:

MynbTuMe oNAHBIA Knacc

MNporpamma coctaBneHa B cooTBeTCTBUM C TpeboBaHnsamMm @IOC BINO u yyebHbIM nnaHom no
HanpasneHuo 010400.62 "lMprknagHasa matematmka n nHgopMaTunka" 1 npogono NoAroToBKy
CuncTeMHoe nporpaMMmpoBaHue, MaTteMaTnyeckoe MogenmpoBaHue .
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