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Mporpammy aucumnanHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) benawoe B.1O. Kadenpa
paguounaunkm OtaeneHve pagmounankm n MHPOPMaLMOHHbIX cucTeM , Vasilij.Belashov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHus gucumnnnHel (Moayns) Pagmnoduanyeckme Metonbl UCCNenoBaHns NpupoaHbIX
cpel ABnsieTcs Nony4yeHnii 3HaHnii 06 0COBEHHOCTSIX PAcNPOCTPaHEHNS BONH PasinyHOro Tuna B
NPUPOIOHbLIX YCNOBUAX U HABLIKOB PacYeTOB NapameTpoB 3TUX CPen Nno pesynbraraMm aHannsa
BOJTHOBbIX SBNEHUN.

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

JaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " M1.[B.1 ObweHay4yHbln" OCHOBHOWA
obpaszoBartenbHoit nporpamMmbl 011800.68 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

JaHHas yuebHas aucumnanHa BXOAMT B pasaen npodeccmnonanbHbix aucumnnud (B.2) droc BMNo
n MpOOIT no HanpaBneHuto noarotoekun "Pagnocumaunka”. Ee ocBoeHne npennonaraeT 3HaHme
cogepXaHusa KypcoB Mo MetoaaM mMareMaTnyeckom ousnkn, Teopun BOTHOBbLIX NPOLLECCOB,
OYHKUMNOHANBbHOr0 aHan1sa n MaTemMaTtn4yeckoro MoaennpoBaHusa oMsnyeckmnx npoueccoB 1 CUCTEM.

Kypc npenHasHayeH ans marnctpaHtoB 1 roga obyyeHus, 2 cemecTp
Hanpaenenue: 010800.68: Pagnodomanka (puarka MarHUTHbIX SBIEHWI)
Maructpatypa "Pagnoduanyeckne metonbl no obnactsiM npumeHeHms"
M1.B.1 ObwweHay4HbIin LmKn

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMNeTeHLUN
OK-1
(OBLLEKyNbTYPHBIE CNocobHOCTb ONepUpPoBaThb yrnybneHHbIMM 3HaHUsSMK B ob6nactu
KOMNETEHLIN) MaTeEMaTUKN N ECTECTBEHHbIX HayK
OK-3 CNocoBHOCTb CaMOCTOATENbHO NPUobpeTaTb C NOMOLLbIO
(0bLwekynbTypHbIE NHGOPMALMOHHBIX TEXHONOMMIA U CMONIb30BaTh B
KOMMNEeTeHL M) NPaKTUYECKOWN AESATENIbHOCTUN 3HAHNS U YMEHUS
CNoCcoBHOCTb K CBOOOAHOMY BNafeHNO 3HAHNSMU
MK-1 doyHLOaMeHTaNbHbIX pa3aenos onankn n pagnogunanki,
(npochbeccunoHanbHbie HEOOX0AMMbIMU ONS PEWEHUS HAYYHO-NCCNenoBaTeENbCKMX
KOMMeTeHLMN) 3a4ay no uccnenoBaHsaM BOMHOBbIX MPOLIECCOB B (PU3NYECKUX
cpenax
AK-3 CNocobHOCTb MCMONb30BaThb B CBOEA
Hay4YHO- BaTENIbCKOW OESTENbHOCTM 3HAHW
(NPOOECCHOHANbHBIE ay4HO-1CCnenoBaTenbckoi NesTeNbHOCTU 3HaHe
COBPEMEHHbIX MPoHNeM 1 HOBEMWMNX AOCTUXEHUIA OU3NKIN 1
KOMMeTeHuunn)
pannousnkin
K-4 CNOCOBHOCTb CaMOCTOATENBHO CTaBMTb HAay4YHbIe 3a4a4u B
(npodheccunoHanbHble
KOMMETEHLIAM) obnacT on3nkKn 1 paanon3nKn

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

KETPOHHBH
B_EPCHTET

PernctpaunoHHbIn HoMep 5AE
CTpaHVILla 3 VI3 1 2- -l l l ./5’(.]-[."1:'[\ AHAMVTAHECHAR CHCTEMA Kby

o



Mporpamma gucumnnuHel "Pagmnoguanyeckne MetToabl uccnenosaHms npupodHbix cpeq”; 011800.68 Pagnodumsmka; npodeccop, a.H.
(npodpeccop) Benawos B.1O.

MeToObl MaTeEMaTnU4YeCcKom CpI/I3I/IKVI N YNCNNEeHHble MeTOObl UHTErPUpPOBaHNA Ons mMogzenen,
onucbiBakoWmMx BOJTHOBbIE NMpPOLIEeCChl B (*)VI3I/I‘-IeCKI/IX cpenax.

2. OONIXEH yMeTb:

aHann3npoBaTb YCTOMYMBOCTb peeHunii andpdepeHumanbHbiX YpaBHEHWA B YACTHBIX NPON3BOLHBIX,
OMUCbIBAIOWMX BOTHOBbIE NMPOLECCHI B (OU3NYECKNX Cpelax, CTPOUTb (ha3oBble MOPTPETLI AN
COOTBETCTBYIOWMX ANHAMUYECKUX CUCTEM, UCCNIEA0BATb XapakTep acuMMTOTVK PELEHWIA.

3. DONXEH BnaneThb:

aHanUTUYeCKNMnN N YACNEHHbIMU METO4AMUN NHTErpupoBaHns auddoepeHumnanbHbiX ypaBsHeHU B
4aCTHbIX NMPOU3BOAHbIX B NPUIOXEHUN K o13nKe BONHOBbLIX MPOLECcCoB B atMocdpepe, rmapocgepe,
NOHOCPEpPHON 1 MarHUTOCHPEepHO nnasme.

4. nONXeH OJEMOHCTpUMpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

BbINOMHATb aHaNn3 CUCTEM, OMUCbIBAKOWMX BOTHOBbIE NPOLLECChl B oU3nNYecknx cpenax, ¢
ncnonb3oBaHMeM aHanNTN4eCKnNx N YACNeHHbIX NoOxXonoB..

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb ANCLUMANHBI COCTaBNSET 3a4eTHbIX(ble) eamHuL(bl) 108 yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLIMMNHBI 3a4€eT BO 2 CEMECTpe.

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

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUcCUUNIUHbI/MOAYNS

Bupabl 1 yacbl
Paagen ayauTopHOM paborThbl,
Henens WX TPy A0EMKOCTb Tekywume copmbl
NI Mwcuwunnaue/ - (CeMecTPoeyectpa (8 acax) KoHTponS
Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUSA paborbl
Tema 1. BeepgeHue.
BonHoBble npouecch B
1 domnsnyeckmnx cpepax un 5 1-2 4 5 0 YCTHbIIA ONpocC
‘lcooTBETCTBYIOWME UM
MartemaTtumyeckume
monoenu.
Tema 2. OcHOBHble
ypaBHeHus. Knaccol ) npeseHTauns
2. MarteMaTnyeckumx 2 3-4 4 2 0
mMoLenen.
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")ﬂ;;}:;”b'/ CeMecTpPl.oectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 3. MeToabl

aHannTnyeckoro i YCTHbIA onpoc
8. nccnepnosaHusA 2 56 4 2 0

HEeNNHENHbIX CUCTEM.

Tema 4. Metoapl

YNCNEHHOro npeseHTaumns
4. -

WHTErpupoBaHus 2 -8 4 2 0

HENMHENHbIX CUCTEM.

Tema 5. [NpunoxeHns

HeNMHEenHOW BOTHOBOW .
5.[reopun. BonHbl B 2 9-12 8 4 0 yCTHBIN orpoc

aTMocdoepe,
rmgpocdepe v nnasme.
Tema 6. OuHammka 1-,
2- N 3-MepHbIX
CONUTOHOB B Cpefax Cco
‘lcToxacTnyecknumun
donykTyaumnamm
BOJIHOBOIO MONS.

Tema 7. KBaHTOBas
Teopus paccesHus.
MeTon obpatHol
7.[3apa4yvn onsa ypasHeHus 2 15-16 4 2
KaoB. "Meton onesaHns"
ang ypasHenms Kr1.

5 1314 | 4 5 0 npe3eHTaums

0 npeseHTauus

Tema . NTtorosas
" |dopma KoHTpOnNA

NToro 32 16 0

3a4ert

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. BBepeHue. BonHoBble npouecchbl B (pVISVI'-IECKI/IX cpepax n coorsetcrteyoine nMm
MaremaTu4yeckue mogenu.

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

[vHamnyeckme npoueccol B rmapocgepe, atmocgepe v nnasme. Knaccbl uccnenyembix SBReHnii n
cucTeM. JInHeliHble cucTeMbl. HennHeiHble TOYHO NHTErpUPYEMbIE CUCTEMBI. TOYHO He
NHTEerpmpyemble cuctembl. CBOMCTBA peanbHbIX Cpea: Auccmnaums, oMCnepcus, HeNMMHENHOCTb,
HeycTon4mBocTK. JncnepcroHHble cooTHoWeHUs. O606WeHMS, CBS3aHHbIE C y4ETOM 900GEKTOB B
peanbHbIX KOMMIEKCHbBIX OU3NYECKNX cpeaax.

npaktnyeckoe 3aHsitne (2 4aca(os)):

AHanua n knaccudprkaumns paccMaTpmBaeMbix U3NYecknx cucteM. COOTHOLWEHNS AUCNEPCUM.
BblBO4 ypaBHEHWIA ANst KNACCUYECKNX ClyYaes.

Tema 2. OcHOBHble ypaBHeHuUs1. Knaccbl MaTeMaTu4yeckux Mmoaernen.
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

MonHas cuctema ypaBHEHUA rMApPOANHAMMKIN B 0006LWEHHbIX NepeEMEHHbIX. PUBNYECKMIA CMbICH
QOYHKLMI 1 NepeMeHHbIX Ans peanbHbix pusnydecknx cped. Knaccol HenuHeHbix GKP n DNLS
mogenei. [ncnepcmoHHble cooTHoweHNS. O606WeHNS, CBA3aHHbIE C Y4ETOM AMCMNEPCUOHHBIX
3(ppeKTOB BbICIIErO NOPALKE, ANCCUMNALMN U HEYCTOMYNBOCTEN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PernctpaunoHHbIn HoMep 5AE
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BbiBOO ypaBHEHWIA N3 NOSTHOM CUCTEMbI YPaBHEHUI TMAPOANHAMUKN ONS pearnbHbIX (OU3NYECKUX
cpen. ObobLeHne ypaBHEHWIA C yHETOM ANCNEPCUOHHBIX 900GDEKTOB BbICIIErO MOPSAKA,
anmccmnauum n HeyCcToMYnBOCTEN.

Tema 3. MeToAbl aHANUTNYECKOro NCcnenoBaHNA HENMMHEWHbIX CUCTEM.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

AHanna ycTtoM4nBOCTU PELLEHNA HA OCHOBE MeTo4a UccnenoBaHms TpaHCOpPMaLMOHHBIX CBONCTB
raMmmnbTOHMaHa COOTBETCTBYHOWEN cUCTEMbl. Ka4yeCTBEHHbIN 1 aCUMNTOTMYECKMIA aHaNN3 peLleHnii
1 Kknaccudgukaums peleHnin B pa3oBoM NPOCTPaAHCTBE M N0 XapakTepy aCUMMTOTUK.

npakTnyeckoe 3aHsitne (2 4aca(os)):

AHanus yctonumsocTu pelweHnii ana ypasHeHuii KoB u KI1. [NepBble uHTerpanbl ABUXEHUS.
KayecTBeHHbI aHanM3 OMHaMnU4eckmnx CUCTEM, CBSA3aHHbIX C ypasHeHusamn KaoB n KI1. dasosas
MNOCKOCTb 1 (pa3oBoe NPOCTPaAHCTBO. VccnenosaHme acUMNTOTHUK.

Tema 4. MeToabl YUCNIEHHOrO MHTErPUPOBaHUS HENMTUHENHbIX CUCTEM.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

$IBHblE M HESIBHBIE PA3HOCTHBIE CXEMbI YNCNEHHOIO MHTErpmpoBaHus. Meton ctabunmanpyrowero
MHOXMUTENS [NeTBrawsuan N gUHaAMUYECKNn cnekTpanbHblil Metod. YucneHHsle 2D n 3D peweHus
ypaBHeHuin knacca GKP. YucneHHble noaxonbl K UCCnenoBaHuto ypasHeHuii knacca 3-DNLS,
peweHnsa - anbgoBEHOBCKNE CONIUTOHDI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

$IBHblE 1 HESBHbIE PA3HOCTHbIE CXeMbI 2 1 4 nopsaakos ang ypasHeHun KoB, KM v DNLS.
ViccnepnosaHue annpokcuMaumm n yctondmeocTu. PeweHune ypasHeHus KIT metogom
CcTabnnNN3nNpyoLWEero MHOXNTENS N ANHAMUYECKMM CNEKTPaIbHbIM METOLOM.

Tewma 5. lNMpunoxeHus HenMHeNHON BOSTHOBOW Teopuu. BonHbl B atMochepe, rugpocdoepe u
nnaswme.

JNleKL,MOHHOoe 3aHsiTne (8 yaca(oB)):

JnHamuka ye AMHEHHbIX BOMH Y CONMTOHOB Ha NOBEPXHOCTU ?MENKON? XNAKOCTU: rpaBUTALUNOHHbIE
N rpaBUTALMOHHO-KaNUNSAPHbIE BOJIHbI, BOMHbI LyHaMW. YeOnHeHHble BONIHOBbIE BO3MYLLEHNS B
aTMocdoepe 1 noHocepe, reHepupyemble UMMYNbCHLIMU UCTOYHUKAMW (CEACMUYECKMEe NPOLECChI,
JOPOHTbI CONTHEYHOr0 3aTMEHWS M COJTHEYHOr0 TEPMUHATOPA, MOLLHbIE UCKYCCTBEHHbIE B3PbIBbI).
JnHamuka noHHO-3BYKOBbIX M MarHUTO3BYKOBbIX (BM3) BonH B nna3sme (MoHocepa u
MarHuTocgoepa 3emnu, acTpogomarka, BKIYas penaTuBucTCKUi npenen). 9Bonoums B cpenax c
NepeMeHHon ancnepcuen (BonHbl B XUOKOCTU U nnasme).

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

YucneHHoe nccnenosaHue CTPYKTYpbI 1 3BONOUNN yeOWHEHHbIX BO/MTH U COJINTOHOB HA NMOBEPXHOCTU

"mMenkon" xuakocTtu. ViccnenosaHue reHepauum 1 3BOMIOLUN BONHOBbIX BO3MYLLEHWIA Ha BbICOTaX

F-cnost noHocdepsbl - TEOPETUYECKUA aHann3 1 YUcneHHoe moagenuposaHue. iccnenosaHve
pacnpoCcTpaHeHNsi 3ByKOBLIX BOJIH B Ma3Me - Teopusi U YNCNEHHOe ModenMpoBaHme. YucneHHoe u
aHaNUTUYEeCKOe UccneaoBaHne 9BONIOLMM CONMTOHOB B Cpeax C NEPEeMEHHON ancnepcuen.

Tema 6. O uHamuka 1-, 2- n 3-MepHbIX COJIMTOHOB B Cpeaax co CTOXaCTUYeCKUMMU
conyktyaumamm BosTHOBOro Nons.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

IunHamnka conntoHoB ypasHeHun KaoB- n KIM-knaccos B cpefax co CToXacTU4eCcKnMm
donykTyaumsamm BONIHOBOIO NONS.

npakTudeckoe 3aHsitne (2 yaca(os)):

AHanutnyeckme noaxonbl K UCCNeaoBaHMI0 BANSHUS CTOXaCTUHECKMX GONyKTyaLmii BONHOBOMO Nons
Ha OVHAMVKY 1 CTPYKTYpPY 1- U 2-MepHbIX CONMTOHOB. YNCNEHHDbI 3KCNEPUMEHT.

Tema 7. KBaHTOBas Teopus paccesiHus. Meton o6patHoun 3apaum onsa ypasHeHusa KaB.
"MeTton opneBaHus" onsa ypasHeHus KI1.

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

AHanuTnyeckme Noaxonbl K UCCNenoBaHMIO BIUSIHUS CTOXacTNYeCKMX donyKTyaLlmii BOMHOBOMO Nons
Ha AUHaMUKKY 1 CTPYKTYPY 1- N 2-MepHbIX CONMUTOHOB. YNCNEHHbIV 3KCMEPUMEHT.

npaktnyeckoe 3aHsitne (2 4aca(os)):
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Peannzauunn metonos O3P un "opesaHnsa". ViMetowmecs orpaHnyeHns NPUMEHEHNSI.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camocTositenoHon [TpyA0eMKOCTb cc:';?a%%:loﬁ:;g:g;
AducumunnnHbl pcemecrpa paboTbl (B wacax) 260TbI
CTYAEHTOB P
Tema 1. BeegeHue.
BonHoBble npouecchl B
N3n4ecknx cpepax un NOAroToBKa K o
1.(*) 2 1-2 THbI OnN
COOTBETCTBYIOWMNE UM YCTHOMY ONpocCy 6 ye onpoc
maremarnyeckune
MOLENMN.
Tema 2. OCHOBHble
aBHeHus. Knacchbl NnoAroToBka K
2 [YP 2 -4
mMaremaTn4yeckmnx 3 npeseHTauum 6 ripeseHTali
mMozenen.
Tema 3. MeToabl
aHannTU4ecKoro NoOAroToBka K o
3. 2 - THbIA On
nccnenosaHus o6 YCTHOMY ONpocCy 8 ye onpoc
HENNHENHbIX CUCTEM.
Tema 4. MeToapl
4YNCNEHHOro NnoAroToBka K
4. 2 7-
WNHTErpnposaHuns 8 npeseHTauumn 8 fpesenTaLna
HENIMHENHbIX CUCTEM.
Tema 5. MNpunoxeHuns
HeNMHenHON BONMHOBOW NOLrOTOBKA K
5.[teopun. BonHbl B 2 9-12 CTHOMY OMDOC 16 YCTHbI ONpocC
atMmocaoepe, y y onpocy
rngpocdepe n nnasme.
Tema 6. OuHamuka 1-,
2- 1 3-MepHbIX
CONNTOHOB B cpefax co o 13-14 [MOATOTOBKa K
6. CTOXaCTUYECKMMU 3 npeseHTauumu 8 ripeseHTaln
donykTyaunsmm
BO/IHOBOIO NOSS.
Tema 7. KBaHTOBas
Teopusa paccesHus.
MeTon obpatHoi
NnoAroToBka K
7.]3apaqv ons ypaBHeHus 2 15-16 nog3gH?au?/|m 8 npeseHTauus
KaoB. "MeTton onesaHug" P
ang ypasHeHus K.
WNtoro 60

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Mcnonb3ytoTcst Takne NHTepakTUBHbIE POPMbl 0By4EHNSs!, Kak YTeHNE NeKUUii C UCNONb30BaHUEM
MynbTMeana obopynoBaHuWiA, pelweHne 3anay MooenMpoBaHns ¢ NCNONb30BaAHNEM KOMIMbIOTEPOB,
NoAroToBKa CTyAEHTaMy KOMMbIOTEPHbIX MPE3EeHTALUNA 1 BLICTYNNEHMNE C HAMW HA NPaKTUYECKMX
(ceMnHapckmx) 3aHATUSAX.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHune. BonHoBble npouecchbl B pusnyeckux cpegax u CooTBeTcTeyioLLLne um
MaTeMaTund4eckue Mmoagesnu.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

[Hamunyeckme npoueccol B rmapocgepe, atmocagepe v nnasme. Knaccbl uccnenyembix SBAeHUi 1
cucTeM. JInHeliHble cncTeMbl. HennHeHble TOYHO UHTErprpyeMble CUCTEMBI. TOYHO He
NHTEerpmpyemblie cuctembl. CBOMCTBA peanbHbIX Cpea: auccmnauus, Mcnepcus, HeNMMHENHOCTb,
HeycTon4nBocTH. JncnepcroHHble cooTHoWeHUs. OH06LWeHMS, CBS3aHHbIE C Yy4ETOM 300GEKTOB B
peanbHbIX KOMMNEKCHbIX OU3NYECKNX cpeaax.

Tema 2. OcHOBHble ypaBHeHuUs1. Knaccbl MaTeMaTuyeckux Mmoaernen.

npeseHTauns , NpUMepHble BONPOCHI:

BbiBO4 13 MONHOWM CUCTEMbI YPaBHEHWU ruapoanHaMukm ypasHeHuin knaccos KaoB u KT1.
Tema 3. MeToabl aHaNUTUYECKOro UCCiea0BaHUA HEIMHENHbIX CUCTEM.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MeToqn aHanuaa ycToi4MBOCTY peleHnii no JIanyHoBY HA OCHOBE aHanM3a TpaHCcHOPMaLIMOHHbIX
CBOICTB raMunibTOHMAaHa COOTBETCTBYHOLWEN cnucTeMbl. MeToabl KA4eCTBEHHOrO U aCMMMNTOTUYECKOrO
aHanmaa peweHunin n knaccndmkaumsa peweHnin B oasoBoM NPOCTPaHCTBE U MO XapakTepy
ACUMMNTOTKK.

Tema 4. MeToobl YUCNEHHOIO UHTEerpunposaHuns HEeJIMHEMNHbIX CUCTEM.
npe3eHTauuns , npuMepHble BOMPOCHI:

$IBHblE M HESIBHbIE PA3HOCTHbIE CXEMbI BbICOKOIO MOPSiAKA TOYHOCTU Anst ypaBHeHui knaccos KaB u
K.

Tewma 5. lNMpunoxeHusa HenMHenHoOM BOSTHOBOW Teopuu. BonHbl B atMochepe, rugpocdoepe u
nnasme.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

JnHamuka yeAMHEHHbIX BOMH 1 CONMMTOHOB Ha NOBEPXHOCTWN ?MENKON? XNAKOCTU: rpaBUTaLNOHHbIE U
rpaBMTaUMOHHO-KanuUNsapHble BOSHbI, BOMHbI LyHAMW. YeANHEHHble BOTHOBbIE BO3MYLIEHNS B
aTMocdepe 1 noHocdepe, reHepupyemblie UMMNYNbCHBIMA UCTOYHUKAMU (CEMCMUYECKMe NpoLecChl,
OPOHTbI COMIHEYHOr0 3aTMEHUS N CONMHEYHOr0 TEPMUHATOPA, MOLLHbIE UCKYCCTBEHHbIE B3PbIBbI).
JnHamunka NoHHO-3BYKOBbIX M MarH1UTO3BYKOBbIX (BM3) BoNH B Nna3me (MoHocepa u
MarHuTocgoepa 3emnu, acTpogomanka, BKIYas penaTuBucTCKUn npenen). 9Bonoums B cpenax C
nepemMeHHon gucnepcuert (BOMHbI B XXNOKOCTU U Nnasme).

Tema 6. OuHamuka 1-, 2- n 3-MepHbIX COJIMTOHOB B Cpeaax co CTOXaCTUYeCKUMMU
chnykTyaumsamm BOIHOBOro Nnons.

npe3eHtauunsa , npuMepHble BOMPOCHI:

PesynbTatbl YCNEHHbIX SKCMIEPUMEHTOB MO MOLENVPOBAHMIO PACNPOCTPAHEHNS CONUTOHOB MPU
HanM4umn B cpede CToXacTUYecKunx donykTyauui BONHOBOrO Mofs.

Tema 7. KBaHTOBas Teopus paccesiHus. Meton obpatHoum 3apaum onsa ypasHeHus KaB.
"Metopn oneBaHusa" onsa ypasHeHus KI1.

npe3eHTauuns , npMMepHble BOMPOChHI:

3noxeHrne oCHOB KBAHTOBOW TEOPMM pacCesiHUA U MeToda aHannTU4eCcKoro MHTerpMpoBaHus
ypaeHeHun KgB un KT1.

Tema . UToroeasi popma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:
BONPOCHI OJ719 CAMOCTOSATENTbHOM PABOTHI
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1. MNonHas cuctema ypaBHEHWUIA rTMOPOANHAMUKN B 060BWEHHbBIX NepeMeHHbIX. BbiBo ypaBHEHWI
KaB n KT1. 3akoHbl coxpaHeHus ang ypasHeHuin KoB v K. MNMpunoxeHus K peanbHbIM (oU3nN4ecKnm
cpenam.

2. AHannTuyYeckne MetToapl MHTErpmpoBaHns ypasHeHuin KIM-knacca. Meton obpatHoi 3anaym
paccesHus ons ypasHeHns KoB. "Meton onesaHma” ons ypasHeHus KIT.

3. AHann3 ycTo4YmMBOCTN HEOLHOMEPHbIX CONNTOHOB 0606LeHHOro ypaBHeHust KIM. AHanns
yctonymsocTn 3D anbBEHOBCKUX BOSH B 3aMarHn4yeHHoM nna3sme. KayecTBeHHbIn aHanns u
acuMnNTOTMKKM Ans momenei ob6obweHHoro ypaBHeHns KoB n GKP.

4. NnHamuka conutoHoB ypaeHeHuin KaoB v Kl B cpegax co ctoxacTnieckumm cpnyktyaumnsimm
BOJIHOBOrO NOns.

5. MeTtoapbl YncneHHoro nccnenosaHns ypasHeHnin KoB-knacca. $1BHble 1 HESIBHbIE CXEMbI,
annpokcumaums n yctonumsoctb. Meton ctabunusmpytowero MHoxuTens Netsmawwsmnim um
ONHAMNYECKMIA cnekTpanbHbli MeTod. MeTon YyncneHHoro nHTerpnpoBanmns ypasHeHns 3-DNLS
benauwosa.

3A0A4HN

1. BbINONHUTbL YMCNEHHOE MOAENNPOBaHUE aBonoumMn conmtoHoB KaB onsa pasHbix napameTpos
cpenbl.

2. iccnepoBsatb ycTon4MBOCTb peleHnii ypasHeHun KoB v Kl no JisnyHosy.

3. BbIMONHUTb Ka4€CTBEHHbIN aHaNM3 QUHAMNYEeCKNX CUCTEM, CBA3aHHbIX C ypaBHeHnsaMu KaoB v KTl
N NOCTPOUTb Ha OCHOBE MNOJTYYEHHbIX Pe3yNbTaToB KNacCUgMKaLMio X BO3SMOXHbIX PELEHWNIA.

BOMNPOCHI K 3AHETY

1. InHammuyeckne npouecchl B rmapocdepe, atmocdepe u nnasme. Knaccebl nccnenyembix SBneHUin
N CUCTEM.

2. IlnHenHble cnctembl. HennHenHble TO4HO NHTEerpmpyemblie CUCTEMbI.

3. To4HO He nHTerpupyemble cuctembl. CBONCTBA pearnbHbIX CpeL: Auccunaums, gucnepcus,
HEeNIMHEeNHOCTb, HEYCTONYNBOCTH.

4. lncnepcuoHHbIe COOTHoWeHMS. O60bLeHNs, CBS3aHHbIE C y4ETOM 3COPEKTOB B peanbHbIX
KOMMNEKCHbIX (OU3NYECKUX cpenax.

5. MNonHas cnctema ypaBHEHWI rMapoaANHAMUKA B 000OIWEHHbBIX NepeMeHHbIX. Pranyeckuii CMbicn
PYHKLIMIA 1 NEpeMEHHbIX AN peanbHbIX OU3NYECKNX Cpea.

6. MonHas cuctema ypaBHeHW rmapoarHaMmnk B 06006LWeHHbIX NnepeMeHHbIX. BbiBog ypaBHeHW
KaB v KT1. 3akoHbl coxpaHenus ans ypasHeHuin KoB v KT1. MNpunoxeHus K peanbHbIM oU3NYeCKnMm
cpenam.

7. Knaccbl HenuHeiHbix GKP 1 DNLS moneneii. lucnepcroHHble cooTHoWweHns. ObobLeHus,
CBSA3aHHbIE C Y4E€TOM OUCMEPCUOHHbBIX 3(PPEKTOB BbICILIErO NOPALKa, AUCcUnaumm n
HEeyCTONYNBOCTEN.

8. AHannTuyeckne MetToapl HTErpmpoBaHns ypasHeHmuin KIM-knacca. Meton obpartHoi 3anaym
paccesaHus ona ypasHeHus KoB.

9. AHanntnyeckne meToabl HTErpnposaHus ypasHeHui Kll-knacca. "Metog onesaHns" ons
ypasHeHus KI1.

10. MeToabl aHaNUTU4ECKOro uccnenoBaHms HennHeHbix cnctem GKP- n DNLS-tunos. AHanus
YCTOMYMBOCTW PEWEHNn Ha OCHOBE METOAA UCCNeN0BaHNS TPAHCHOPMaLIMOHHbBIX CBONCTB
raMmmnbTOHMaHa COOTBETCTBYIOLWEN CUCTEMDI.

11. MeToabl aHaNUTUYECKOro nccnenoBaHms HennHerHbix cncteM GKP- n DNLS-Ttunos.
KayecTBEHHbIN 1 aCUMNTOTUYECKUIA aHANU3 PELIEHU 1 Knaccugoukaums peweHnin B oa3oBoM
NPOCTPaHCTBE N NO XapakTepy aCMMNTOTUK.

12. OnHamunka conutoHoB ypaeHeHuin KoB un Kl B cpegax co ctoxactnieckumm cpnyktyaumnsmm
BOJIHOBOIO NONS.

13. MeToabl YNCNEHHOrO NHTErpmpoBaHns HennHenHblix cuctem GKP- n DNLS-TunoB. S1BHbie 1
HESIBHblE PA3HOCTHbIE CXEMbl YACNEHHOIO UHTErPUPOBAHNS.

14. MeToabl YACNEHHOIO NHTErpUpPoBaHns HenuHenHbix cuctem GKP- n DNLS-Ttunos. Meton
cTtabununanpyowero MHoXnTens NeTenawsmnin N JNHaAMMYECKWIA CneKkTpanbHbliA MeToa.
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15. YncneHHble 2D n 3D peweHuns ypasHeHu knacca GKP.

16. YncneHHble Noaxonbl K NCCnenoBaHuto ypaBHeHui knacca 3-DNLS, pelweHus - anbgBeHOBCKME
CONUTOHDI.

7.1. OcHOoBHas nuTeparypa:
1. WepcTtiokos O.H., 3bikos E.1O., AkdypuH A L. IMnynbcHoe paano3oHanpoBaHne MoHocqeps.
KasaHb: KI'Y, 2009. http://radiosys.ksu.ru/?p=419.

2. lMnoxoTtHukos, K. 3. MeToa 1 MCKYCCTBO MaTeMatnyeckoro MoAenMpoBaHms [SNeKTPOHHbIN
pecypc]: kypc nekunin / K. 3. NnoxotHukos. - M. : ®JIMHTA, 2012. - 519 c. - ISBN
978-5-9765-1541-3 - http://znanium.com/bookread.php?book=456334.

3. bapauwkos, B. A. MeToabl MatemMaTnyeckor conankm [OnekTpoHHbI pecypc] : y4eb. nocobue / B.
A. bapalkos. - KpacHo-sipck: Cub. dpenep. yH-T, 2012. - 152 c. - ISBN 978-5-7638-2497-1.
http://znanium.com/bookread.php?book=492290.

7.2. lononHutenbHasa nuteparypa:

1. Belashov V.Yu., Vladimirov S.V. Solitary Waves in Dispersive Complex Media. Theory, Simulation,
Applications. Springer-Verlag GmbH & Co. KG Berlin-Heidelberg-New York-Tokyo, 2005, 303 p.
http://radiosys.ksu.ru/?p=631.

2. benawosa E.C., benawos B.KO. ConntoHbl kak MatemMatnyeckmne un pmandeckne o6bekTbl. KasaHb:
KIraY, 2006. 205 c. http://radiosys.ksu.ru/?p=641.

3. ®usuka atmocepsnl. T. 1,2 / Xpruad A.X., J1. Tnopometeonspar, 1978.

7.3. UHTepHeT-pecypcChbl:
Kadbenpa paonodpuankn KDY - http://radiosys.ksu.ru/
OK-1 - http://www.fgosvpo.ru/uploadfiles/fgos/28/20111115114254.pdf

denepanbHbli rOCYnAPCTBEHHBI 0O6pa3oBaTebHbIfi CTaHAAPT -
http://www.fgosvpo.ru/uploadfiles/fgos/28/20111115114254.pdf

OnekTpoHHas bubnnoteka KDY - http:/libweb.ksu.ru/ebooks/
OnekTpoHHO-6MbnnoteyHas cuctema ZNANIUM - http:/znanium.com

8. MarepuanbHo-TexHU4eckoe obecrneyeHue QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuvHbl "Pagnoduamnyeckne MeToabl UCCNnegoBaHns NpupoaHbIX cpen”
npeanonaraeT NCNOb30BaHNE CNeayoLero MaTepuasbHO-TEXHNYECKOro 0becneyeHus:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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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.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn 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 n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 011800.68 "Pannodumamka” n marmcrepckon nporpamme dusmka MarHUTHbIX SBIEHWI
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