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1. KPATKASI AHHOTALIUSA

Kypc «Pagnodusnueckne MeTonbl UcCieI0OBaHUS MPUPOTHBIX Cpel» — Kypc MO BbIOOpY oOpas3oBa-
TEIbHOW NMPOrpaMMbl aCIIMPAHTYpPHI 10 HampasieHnto noArotoBku 03.06.01 «®Pu3nka u acCTpOHOMHUSY.
Ero ocBoenue ¢dopmupyer OocHOBHbIE MpodecCHOHATbHbIE KOMIIETEHIIMH aclHupaHTa M IO3BOJISET
C/aTh 3a4eT MO OJTHOMMEHHOMN JUCIUTLINHE.

N3ydenue kypca 1Mo3BoJjsieT OBJIaeTh CUCTEMON (hyHIaMEHTANbHBIX U MPUKJIAIHBIX 3HAHUN B 00JacTH
TEOPUU U KOMIBIOTEPHOTO MOJEIHPOBAHUS BOIHOBBIX MPOIECCOB B PA3IUYHBIX MPUPOAHBIX CPEAaXx,
BKIIIOUasi arMocepy, ruapocdepy H mia3My, TMHAMUKHA HEJIMHEHHBIX BOJTHOBBIX CTPYKTYpP COJIMTOH-
HOTO U BUXPEBOTO TUIIOB, HABBIKAMH aHANIN3a MPOIECCOB, MPOXOASIINX B (U3UUECKUX Cpellax ¢ yde-
TOM HEJIMHEHHOCTH U JUCTIEPCUH, a TAKKE MPOILIECCOB, 00YCIOBIEHHBIX HATMYUEM JAUCCUTIALINN U pa3-
JUYHBIX TUIIOB HEYCTOWYMBOCTEH, COBPEMEHHBIMH M KJIACCHUYECKUMHU METOJAMHU HX HCCIIECIOBaHUS.
Kypc dopmupyer crnoco6HOCTh GOpMYITHPOBATh M PEIIaTh HAYYHBIC W TIPUKJIAAHBIC 33291 B 00JaCTH
(GU3MKN CIUIOIIHBIX cpell, BKIoYas aTMocdepy, ruapocepy U mia3my, a TakKe B CBSI3aHHBIX 00ia-
CTSIX — MCCIIEZIOBAHNE HEIMHENHBIX U HECTALlMOHAPHBIX MPOILIECCOB B PA3IMYHBIX (PU3UUECKUX cpedax
paclpoCTpaHeHUs] PAAMOCUTHANIOB, BKIIIOYAs CHUTHAIBl HH(OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHBIX
CUCTEM; CIyTHHUKOBBIE TEXHOJIOTUU; MPOIIECCHl B T€OMH(OPMALIMOHHBIX CHUCTEMaxX; MPOEKTUPOBAHKE
pPaIMOCHUCTEM C YYETOM IPOLIECCOB B CPEAax PaclpOCTPaHEHMs, MCCIEJOBAHUE U MPOTHO3UPOBAHUE
KaTtacTpoQUUECKUX MPUPOAHBIX ABJIEHUH, TAKMX KaK MOIIHbIE aTMOC(epHbIe BUXPEBbIE 00Pa30BaHUS
(MKJIOHBI, TOPHAIO ¥ CMEPYH, BOJIHEI IIyHAMH );00pa30BaHNEe U TIPOCBEIICHUE HACEIICHUSI.

B nocnennee Bpemst B Haykax o 3emiie, BOOOIIe, U B (U3HKE TaKUX MPUPOIHBIX Cpell, Kak atMocdepa,
ruapocdepa u miazmMa, B 4aCTHOCTH, CAaMOE MPUCTATHHOE BHUMAHHE YIEISIETCS PEIICHUIO0 KOMIUICKC-
HBIX ITPO0OJIEM, JIeKAIIMX Ha CThIKAaX pa3InYHbIX oOsacTell 3HaHui. B cBs3u ¢ 3TuM, paguodusnueckue
METOJIbI WCCIIEIOBAHUS MPUPOTHBIX CPEJ SBISIOTCS YHHUKAIBHBIM YHUBEPCATBHBIM WHCTPYMEHTOM
o0yueHUs pa3IMYHBIM [TOJIX0/IaM U METOAAaM UCCIIEeIOBAaHUS CIIOKHBIX (PU3MUECKUX CHCTEM.

2. MECTO JUCHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OIIOII

Jannas y4yeOHasi aucruIuimHa BKItodeHa B pasaen «bl.B.JIB/lucuuminael mo BeIOOPY» OCHOBHOM
npodeccnoHaTbHON 00pa30BaTEIBLHON MpoTrpaMMa BEICIIET0 00pa30BaHUs — IPOrPaMMBbI TOJATOTOBKH
Hay4YHO-TIEJIaTOTHYECKUX KaapoB B acupanType. OcBanBaercst Ha 2 Ty oOydeHusi, 4 ceMecTp.
N3ydenne naHHOW NUCHIUIUIMHBI 0a3UpyeTcs Ha BY30BCKOHM MOATOTOBKE ACIUPAHTOB 1O HAIMIPABJICHUIO
noarotoBku 03.06.01 ®usuka u actponomusi. Ee ocBoeHue npemnonaraeT 3HaHue CoAaep KaHus KypCcoB
0 METOAaM MaTeMaTU4ecKol (PU3UKU, TEOPUU BOIHOBBIX IMPOIECCOB, (DYHKIIMOHAILHOTO aHAIU3a U
MaTEeMaTHYeCKOro MOJICTUPOBaHUS (PU3UYECKUX MPOLIECCOB U CUCTEM.

3. IEPEYEHH TUIAHUPYEMBIX PE3VJBTATOB OBYYEHMS IO JUCHUATIIINHE
(MOJIY.JTIO)

OOyuvaromuiics, 3aBepIIUBIINNA U3YYCHHUE JUCIUILTAHBI, JOJHKECH

3HaTh:
- METO/bl MaTeMaTH4ecko (PU3MKU M YMCICHHbIE METO/bl HHTETPUPOBAHUS ISl MOJIeJiel, ONUChIBa-
IOLIMX BOJHOBBIE MPOIECCHI B (PU3MUYECKUX CPEAax.

YMETb:

- QHAJIM3UPOBATh YCTOHYMBOCTD pelieHni AudepeHnanbHbIX ypaBHEHUH B YaCTHBIX POU3BOJHBIX,
OIMCHIBAIOUINX BOJIHOBBIE MTPOLIECCH B (PU3UUECKUX Cpeiax;

- CTPOUTH (baSOBI:Ie HOPTPCTHI AJId COOTBECTCTBYIOIIUX NUHAMUYCCKUX CUCTCM, UCCIICAOBATL XaPAKTCP
ACUMNTOTHUK PELICHUI.

BJIAJICTh!

-aHAIUTUYECKUMU M YHUCICHHBIMH METOJAaMH HHTETrpHpoBaHus Au(DQepeHnnanbHbIX ypaBHEHUN B
YaCTHBIX MPOM3BOAHBIX B MPWJIOKEHUN K (M3HMKE BOJHOBBIX IpOILECCOB B aTMocdepe, ruapocdepe,
noHoc(epHOl 1 MarHuToCc(hepHOil mIasme.



ACMOHCTPHUPOBATH CIIOCOOHOCTDH U TOTOBHOCTb:
-BBIINIOJIHATE aHAJIN3 CUCTEM, OIMHMCBIBAIOIIHUX BOJIHOBBIC IIPOLECCCHI B (bI/ISI/I‘ICCKI/IX cp€aax, ¢ UCII0Jb30-
BaHHCM aHAJIUTUYCCKUX WM YHCJIICHHBIX ITOAXOJO0B.

B pesynbrare ocBOCHUS AMCHUILUIMHBI (opMUpyIOTCs crnenytonme komnereniun: YK-1, YK-3,
YK-5, OIIK-1, I1K-1, TIK-2.

Pacuugposka

npuodperaemMoil KOMIeTEeHUH

CHOCOOHOCTH K KPUTHUECKOMY aHAIN3Y U OLIEHKE COBPEMEHHBIX HayUHbIX
NOCTUKCHHM, TEHEPUPOBAHNUIO HOBBIX UIEH IIPU PELICHUU UCCIIEN0BATEIb-
CKHX U MPAKTUYECKUX 3a]1a4, B TOM YHUCJI€ B MEXIUCHUIIIIMHAPHBIX 001a-
CTAX

FOTOBHOCTH Y4aCTBOBAaTh B pab0OTE POCCUIICKUX U MEXIYHAPOAHBIX HCCIIe-
YK-3 IOBATEIbCKUX KOJIIEKTUBOB I10 PELICHUIO HAYYHBIX ¥ HAYYHO-
o0pa3oBaTeNbHbBIX 3a7a4

CIOCOOHOCTH TUTAHUPOBATh U PEIIATh 3a7a9l COOCTBEHHOTO MPOQEeCcCHo-
HAJIbHOI'O U JIMYHOCTHOI'O pa3BUTHUA

HIndp koMmnereHumn

YK-1

YK-5

CIIOCOOHOCTh CaMOCTOSITEIBHO OCYIIECTBIATh HAyYHO-HCCIIEI0BATEIbCKYIO
NesITeNIbHOCTh B COOTBETCTBYIONIEH MpodeccrnoHanbHON 001aCTH C UCTIONb-
30BaHHEM COBPEMEHHBIX METOJIOB MCCIIEIOBAHUS U HH(OPMAIIHOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHA

OIlK-1

4. CTPYKTYPA ¥ COJAEPKAHME JUCIATIIAHBI (MOIYJIST)

4.1. PacnpenesieHue TPyA0€MKOCTH JUCHHUILIMHBI (B Yacax) M0 BUAAM HArPy3KHU 00y4aromierocst
U 10 pa3jesaM IMCHUNIHHBI

OO611ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbIX(bIe) enuuauti(bl) 108 gaca(oB).

dopma NpOMEKYTOYHON aTTeCTallMU MO JUCIUILIMHE: 3a4eT B CEMECTPE.

IIpak- Camo-
P Jladopa-
THYe- CTOsA-
Ne ni/m Pa3aen AMCUUILTHHBI Cemectp| Jlekuun TOpHBIE
CKHe TeJIbHAs
padoTsI
3aHATHS paborta
1. Tema 1. BBenenue. BonnoBsie niponieccsl B ¢u- |4 2 2 8
3UUYECKUX Cpefax U COOTBETCTBYIOLIUE UM Ma-
TEMaTUYECKHE MOJICIH.
2. Tema 2. OcHoBHBIE ypaBHeHHUs. Kiaccsl maTe- (4 2 2 8
MAaTHYECKUX MOJEIIEH.
3. Tema 3. MeTtonbl 4 2 2 8
aQHAJIUTUYECKOTO
HCCIICTOBAHUS
HEJIMHENHBIX CHUCTEM.
4. Tema 4. MeTtonbl 4 4 4 16
YHCIIEHHOTO MHTETPUPOBAHUS HEJTMHEHHBIX CH-
cTeM
5. Tema 5. [IpunoxeHust HEMUHEWHOW BOJTHOBOM (4 4 2 8
Teopun. BosHel B atmocdepe, ruapocdepe u




I1J1a3MeE.

6. Tema 6. lunamuka 1-, 2- u 3-MepHbIX conuTo- (4 2 2 8
HOB B CpeJax CO CTOXaCTUYECKUMH (PIyKTyalu-
SIMA BOJIHOBOTO IIOJISI.

7. Tema 7. KBanToBas Teopus paccesanus. Meron (4 2 4 16
oOpaTHoi#1 3anaun s ypaBHeHuss KnB. "Meton
oneBanus'" st ypapaenust KII.

8. HTorosast hopma KOHTPOJIS 4 0 0 3auer
9. Htoro 18 18 0 72

4.2 ConepxaHue IMCUMILTAHBI

Tema 1. Benenune. BosiHoOBbIe mpouecchl B GU3MYECKHX CPelaX U COOTBETCTBYIOIIUE UM
MaTeMaTU4ecKHe MOJIeNH.

JeKuuoHHoe 3anamue (2 uaca(os)):

Jluaamuueckue npoiecchl B runpochepe, armochepe u miaszme. Kimacchl uccneayeMbix siBICHUN
u cucrteM. JIuneiinsie cuctembl. HemMHEHBIE TOUHO UHTETPUPYEMbIE CUCTEMBI. TOYHO HEHMHTETPUPY-
emble cuctembl. CBOMCTBA peajbHBIX CPEA: NUCCUIALMS, TUCIEPCUsi, HEIMHEHMHOCTb, HEYCTOWYNBO-
ctu. Jlucriepcuonnbie cooTHomeHus. O000MmeH s, CBSI3aHHbIE ¢ Y4eTOM d(PPEKTOB B peabHBIX KOM-
TJICKCHBIX (PU3UYECKUX CpelIax.

npakmuyeckoe 3anamue (2 uaca(0e)):

AHanu3 U knaccuuKaus paccMaTpuBaeMblX Guandeckux cucreM. COOTHOIICHUS AUCTIEPCUH.
BriBoa ypaBHEHUI 1J1 KIIACCUYECKUX CIIYYaeB.

Tema 2. OcHoBHbIe ypaBHeHus. Kitacchl MaTeMaTHyeCKHUX MojeJieil.

JeKyuoHHoe 3anamue (2 uaca(os)):

[TonHas cucrema ypaBHEHWH THUIPOJWHAMHKHA B OOOOIICHHBIX NepeMeHHBIX. Duznueckuii
cMbIcT (DYHKIMNA W TEPEeMEHHBIX Ui peaibHbIX (usmueckux cpen. Kmaccsl nHenmuueitHbix GKP u
DNLS mopeneii. Jlucnepcuonnsie cooTHomeHus. O000IIeHUs, CBI3aHHBIC C YIETOM JUCTICPCUOHHBIX
3¢ (HEKTOB BHICIIETO MOPAIKA, TUCCUTIAIINH U HEYCTOHYNBOCTEH.

npakmuyeckoe 3anamue (2 uaca(0e)):

BbIBoJ ypaBHEHU U3 MOJIHOM CUCTEMBI YpaBHEHHUH TMAPOAMHAMUKH JJIS pealIbHBIX (PU3UUECKUX
cpen. O6001eHre ypaBHEHUH C y4€TOM AUCTIEPCHOHHBIX 3(P(HEKTOB BBICIIETO MOPSIAKA, JUCCUTIAIIUN 1
HEYCTOWYUBOCTEH.

Tema 3.MeToabI AHAJIUTHYECKOI0 MCCJIET0OBAHUS HEJIUHENHBIX CHCTEM.

JeKuuoHHoe 3anamue (2 uaca(os)):

AHanu3 YCTOWYMBOCTH pEUICHUI Ha OCHOBE METOJa HCCICIOBAaHUS TpaHCHOPMAIMOHHBIX
CBOWCTB TaMUJIbTOHHAHA COOTBETCTBYIOIICH CUCTEMbl. METObl KAYECTBEHHOTO U aCUMIITOTUYECKOTO
aHallM3a pelIeHu u Kiaccuukanus peuieHnil B (ha30BOM MPOCTPAHCTBE U MO XapaKTEPy aCUMIITO-
THK.

npakmuueckoe 3anamue (2 yaca(oe)):

Ananu3 ycroitunBocty pemieHuid s ypaBHenuit KnB u KII. IlepBbie mHTErpasibl ABUKEHHUS.
KadecTBeHHbIiI aHanu3 JUHAMHUYECKHX CUCTEM, CBsi3aHHBIX ¢ ypaBHeHusimu KnB u KII. ®azoas
IJIOCKOCTH M (ha30BOE MPOCTPAHCTBO. McciienoBanne aCHMITTOTHK.

Tema 4. MeToabl YMCJIEHHOT0 HHTETPUPOBAHUS HEJIMHEHBIX CUCTEM.

aekyuonnoe 3anamue (4 uaca(os)):

MeTo bl YUCIIEHHOTO UHTETPUPOBAHUS HETMHEWHBIX HEOJJHOMEPHBIX CUCTEM. SIBHbIE U HESIBHBIC
Pa3HOCTHBIE CXEMBI YUCIEHHOTO MHTETpUpOBaHUs. MeTon cTabminsupyroniero MHoxxutens [lerBua-
IBWIM U JUHAMUYECKHI CHEKTpalibHbIM MeTon. YucienHsie 2D u 3D pemienusi ypaBHEHHI Kiacca



GKP. UncneHnHble Moaxosl K UCCIEN0BaHUIO ypaBHeHHH kiacca 3-DNLS, pemenus —anbpBeHOBCKHE
COJIUTOHBI.

npakmuueckoe 3anamue (4 yaca(oe)):

SIBHBIE M HesiBHBIE cxeMbl 2 U 4 nopsiakoB g ypaHenuit KnB, KIT u DNLS. HccnenoBanue
anmpokcuMaluu u ycroitunBoctu. Pemenne ypaBuenus KII mMeTomoMm cTaOUIU3UPYIOMIETO MHOXKUTE-
I 1 JUHAMUYECKUM CIIEKTPATbHBIM METOJIOM.

Tema 5. Ilpuiio:keHnsi HeJIMHEHHOM BOJIHOBOW Teopuu. BosiHbl B aTtmMocepe, ruapocdepe u
miasme.

aekuuonHoe 3anamue (4 uaca(os)):

JluHaMyKa yeTMHEHHBIX BOJIH U COJIMTOHOB HA MOBEPXHOCTH "MENKON" >KMIKOCTH: TPAaBUTALIH-
OHHBIC U TPABUTAIIMOHHO-KATMJUIAPHBIC BOJIHBI, BOJIHBI ITyHAMH. Y €IMHCHHBIC BOJTHOBBIC BO3MYIIICHHS
B atMocdepe U noHochepe, reHepupyeMble UMIYILCHBIMA UCTOUYHUKAMH (CEHCMHYECKHE MPOIIECCHI,
(POHTHI COTHEUHOTO 3aTMEHHS M COJTHEYHOTO TEPMHUHATOPA, MOIIIHBIC UCKYCCTBEHHBIC B3PHIBHI). J[1-
HaMUKa MOHHO-3BYKOBBIX U MarHUTO3BYKOBEIX (BM3) BonH B mina3zme (nonocdepa u mMaraurocdepa
3emun, actpodu3rka, BKIOYAsT PEISITUBUCTCKUI TIPEeAeI). DBONIOIUS B cpefax ¢ IMEPEeMEHHON JHC-
nepcuei (BOJIHBI B )KUAKOCTH U IUIA3ME).

npakmuyeckoe 3anamue (2 uaca(0e)):

UucneHHoe UCClIeIOBaHUE CTPYKTYPBhI U 3BOJIIOIUN YEAMHEHHBIX BOJIH M COJIUTOHOB HA MOBEPX-
HOCTH"MeJKOoi" s)kuaKkocTh. MccnenoBanne reHepainy U 3BOJIIOIMHA BOJTHOBBIX BO3MYIIICHUI Ha BBICO-
tax F-crmost nonocdepsl - TeopeTHUECKUN aHANTHM3 M YMCICHHOE MOJenupoBanue. VccnenoBanue pac-
MIPOCTPAaHEHHUsI 3BYKOBBIX BOJIH B TUIa3Me - TEOPHUS U YUCICHHOE MOJIeTupoBanue. UncieHHoe u aHau-
TUYECKOE UCCIIE0OBAHKE SBOJIIOIIMU COJMTOHOB B CPEJIaX C MEPEMEHHON JUCTIEPCHUEH.

Tema 6. Iunamuxka 1-, 2- 1 3-MepHBIX COJIMTOHOB B CpPeIax €O CTOXACTHYECKHMH (PJIyKTYya-
MMM BOJHOBOIO T0JISI.

JeKyuoHHoe 3anamue (2 uaca(os)):

Junamuka conutoHoB ypaBHeHnit KnB- n KII-kiraccoB B cpemax co cToXaCTHYECKUMU (IIYKTY-
aIUsIMU BOJTHOBOTO TOJIS.

npakmuyeckoe 3anamue (2 uaca(0e)):

AHaTUTHYECKHE MOAXOJbI K MCCIEAOBAHUIO BIUSHUS CTOXACTHYECKUX (IYKTyalllii BOTHOBOTO
MOJISIHA TMHAMUKY U CTPYKTYPY 1- ¥ 2-MEpHBIX COTUTOHOB. YHCIIEHHBIN SKCIEPUMEHT.

Tema 7. KBanToBasi Teopusi paccessnuss. Meroa oopaTHoi 3axauu s ypaBHenuss KnB.
"Meton oneBanus" nis ypapaenus KII.

JeKuuoHHoe 3anamue (2 uaca(os)):

Merton obpatHoit 3agaun paccestaus (O3P) ms ypasuenus KnB u "meron ogeBanus" mist ypas-
Henus KII.

npakmuueckoe 3anamue (4 yaca(oe)):

Peanmzanuu merogoB O3P u "oxeBanus'. Mmeronuecs orpaHuyeHUsI IPUMEHEHHUSI.

4.3 CTpyKTYypa U COiep:KaHue CAMOCTOSITEJIbHONH Pa00Thl IUCHHUIUIMHBI (MOYJI)

Buani ®opMbI KOH-
Ne Pa3nen Cemectp Hepeas (camocrosiTteibHON|TpynoeMKocTs TpoJs
n/n JAucunnjanHbl ceMecTpa padoThI (B yacax) [camMoOCTOSITeIbLHOM
aCIUPAHTOB padoThI
Tema 1. Beenenue.
BoutHOBBIE MpOLIEC-
1 [corB (bU3UIECKUX 4 1 [ToaroroBka k 8 Y CTHBIN onpoc
Cpenax u COOTBET- YCTHOMY OIIPOCY
CTBYIOIIUE UM Ma-
TeMaTUYECKUE MO-




Buani ®opMbI KOH-

Ne Pa3nen Cemectp Hepeas (camocrosiTteibHOU|TpynoeMKocTs TpoJs
n/n JAucunnjanHbl ceMecTpa padoThI (B yacax) [camMoOCTOSITeIbLHOM
aCUPAHTOB padoThI
ey,

Tema 2. OcHOBHEIE
ypaBHeHus1. Kiacchbl IloaroroBka x
MaTeMaTHYECKHX MPE3CHTAIINH

MOJETIeH.

8 [Ipe3enTarus

Tema 3. Metoasl
AHAJTUTHYECKOTO
3. |ucciaemoBaHUs 3
HEITMHEHHBIX CH-
CTEM.

[loaroroBka x
YCTHOMY OIPOCY

Y CTHBIN onpoc

Tema 4. Metoasl
JHCJIICHHOTO NHTE- 4.5 [lonroroBka k
CPUPOBAHUS HEJIU- [PE3eHTALNU

HEHMHBIX CHCTEM

16 [Ipe3eHTarnms

Tema 5. [Ipunoxe-
HUSI HEJIMHEUHOMN
BOJIHOBOW TEOPHHU. [loaroroBka x
Boxnbl B atmocde- YCTHOMY OIIPOCY
pe, Tunpocdepe u
ra3Me.

Y CTHBIN onpoc

Tema 6. Jlunamuka
1-, 2- u 3-mMepHBIX
COJIUTOHOB B Cpe-
6. |max co croxactuhue- 7
CKUMH (ITyKTyallu-
SIMH BOJTHOBOT'O T10-
TSt

[loaroroBka x

8 [Ipe3enTarus
Mpe3eHTALUH

Tema 7. KBaaToBas
TEOPUSI PACCESHHUSI.
Metona oOpaTHOH
7. [3amaum [uig ypaBHe- 8,9
Hust KaB. "Meton
oneBaHud'" nig
ypaBHeHus KII.

Hroro 72

[loaroroska k

16 [Ipe3eHTarnms
pe3eHTALUH

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'NH
Hcnonp3yloTesi Takue MHTEPAaKTUBHBIE (OpPMBI OOyueHHs, KaK YTEHHE JIEKIUH C HMCIOJIb30BaHHEM
MyJIbTUMEANa 000pyA0BaHuUs, MPAKTUYECKUE 3aHATHS, HA KOTOPBIX aCIIUPAHTHI BBHICTYNAIOT C IIPE3EH-
TAIMSIMH 110 TEME JJAHHOTO NMPAaKTHUECKOT0 3aHATHUS (y KaXKI0T0 aclMpaHTa MHIUBUAYaJIbHAas TeMa JUIs
Mpe3eHTAallK), CaMOCTOsTeNbHAsE paboTa acnupaHTa (MOArOTOBKA IMPE3EHTAIMM Al MPaKTUYECKUX
3aHSATHUH, IOJrOTOBKA K YCTHOMY ONPOCY), KOHCYJIbTALIHUH.

6. YYEBHO-METOJMYECKOEOBECHEYEHUSA JJIsI CAMOCTOSITEJIbHOM PA-
BOTHI OBYUAIOIIAXCS MO JUCHUATIIIMHE (MOIYJIIO)

Bonpoch! Kk IpakTHYeCKUM 3aHATHAM




Tema 1. Benenune. BostHoBbIe mpouecchl B GU3MYECKHX CPeAaX U COOTBETCTBYIOIIUE UM
MaTeMaTH4ecKHe MOJIeNH.

YCTHBIHN OIMpOC, IPUMEPHBIE BOIPOCHI:

JluHamudeckue mpoiiecchl B ruapochepe, armochepe u miaazme. Kiaccsl uccnenyeMbix sBIeHHMA
u cucteM. JIuneiinsie cuctembl. HemMHEHBIE TOUHO UHTETPUPYEMbBIE CUCTEMBI. TOYHO HEHMHTETPUPY-
emble cucTeMbl. CBOMCTBAa pealbHBIX CPEN: AUCCUIALMS, TUCIEPCUs, HEIMHENHOCTh, HEYCTOMYMBO-
ctu. Jlucriepcuonnbie cooTHomeHus. O000MmeH s, CBI3aHHbIE ¢ YIeTOM d(PPEKTOB B peasbHBIX KOM-
TINIEKCHBIX (1)I/I3I/I‘-I€CKI/IX cpcaax.

Tema 2. OcHoBHBIe YpaBHeHHs. Ki1acchl MaTeMaTHYeCKHX MoJeJIeH.
IIPE3CHTALNS, IPUMEPHBIE BOIIPOCHI:
BbIBOo M3 MONMHON CHCTEMBI OCHOBHBIX YPaBHEHHMH TMIPOJUHAMMKHN ypaBHEHHH KkiaccoB KaB un

KII

Tema 3. MeToaAbl AaHAJUTHYECKOI'0 MCCIEI0BAHUSA HEJITUHEHHBIX CHCTEM.

YCTHBIN OIIPOC, IPUMEPHBIE BOIIPOCHI:

Merona aHanmm3a yCTOMYMBOCTH pelIeHUi mo JISmyHOBY Ha OCHOBE MCCIeOBaHUs TpaHChOopMa-
ITNOHHBIX CBOICTB raMMJILbTOHHAHA COOTBGTCTBYIOHICﬁ CHUCTCMBI. MCTO,Z[BI KaQUE€CTBCHHOI'O 1 aCUMIITO-
TUYECKOTO aHajIn3a pelleHui u Kiaccudukanus pereHuil B (a30BOM MPOCTPAHCTBE U MO XapaKTepy
ACHUMIITOTHK.

Tema 4. MeToabl YHCJIEHHOT0 MHTEITPHPOBAHUSI HEJIMHEIHBIX CHCTEM.

IIPE3CHTALNS, IPUMEPHBIE BOIIPOCHI:

SIBHBIC U HESABHEBIC Pa3HOCTHBIC CXCEMbI BBICOKOI'O MOpAAKa TOYHOCTHU JIA ypaBHeHI/Iﬁ KJIaCCOB
KnB u KII

Tema 5. Ilpuiio:keHusi HeJIMHEHHOM BOJIHOBOM Teopuu. BosiHbl B atmMocepe, ruapocdepe u
miasme.

YCTHBIHN OIMpOC, IPUMEPHBIE BOIPOCHI:

JluHaMyKa yeTMHEHHBIX BOJIH U COJIMTOHOB HA MOBEPXHOCTH "MENTKON" >KMIKOCTH: TPAaBUTALIH-
OHHBIE U TPABUTALIMOHHO-KAMUJUISIPHBIE BOJIHBI, BOJHBI LIyHAMH. Y €IMHEHHbIE BOJTHOBBIE BO3MYILIEHUS
B atMocdepe U noHochepe, reHepupyeMble UMIYIbLCHBIMA UCTOUYHUKAMH (CEHCMHYECKHE MPOIIECCHI,
(GpPOHTHI COJHEYHOTO 3aTMEHUS M COJHEYHOTO TEPMUHATOpPAa, MOIIHBIE HCKYCCTBEHHBIE B3pbI-
BbI)./IMHaAMIKa HOHHO-3BYKOBBIX U MarHUTO3BYKOBEIX (BM?3) BoH B miiasme (noHOCcdepa U MarHuTo-
chepa 3emiu, actpodr3uKa, BKIIOYAs PEISATUBUCTCKUIN Tpeies). DBOJIONMS B cpeax ¢ MepeMeHHOM
nucrnepcueit (BOJIHbI B )KUAKOCTH U TIa3Me).

Tema 6. Iunamuxka 1-, 2- u 3-MepHBIX COJIMTOHOB B CpPeIax €O CTOXACTHYECKHMH (PJIyKTYya-
HHUSAIMHU BOJIHOBOTI'O MOJIS.

Hpe3eHTauus, IPUMEPHBIE BOIIPOCHL:

Pe3ynbTaThl YHCIEHHBIX YKCIEPUMEHTOB 10 MOJICIMPOBAHUIO PACIPOCTPAHEHUS COJMTOHOB IIPH
HAJINYUU B CPEIC CTOXACTUYECKUX (PIYKTyalnidi BOJIHOBOTO TOJIS

Tema 7. KBanToBasi Teopusi paccesinusi. Meron oOparHoii 3axaum s ypaHenuss KnB.
"Meton oneBanust' nis ypapHenusi KII.

IIpEe3EHTALMs], IPUMEPHBIE BOIIPOCHL:
W3noxeHne OCHOB KBAaHTOBOW TEOPUM PACCESIHUA M METO/a aHAIUTHYECKOTO MHTErPUPOBAHMS
ypaBrHeHuii KnB u KII

7. ®OHJI OHEHOYHbIX CPEJICTB



7.1. Perj1aMeHT IUCHHUILIAHBI

UreHue NEKIUI W TpOBeIEHUE 3aHATUH MPOBOAMTCS BEAYIIMMH HMCCIEI0BATEISIMU-CIICHUATNCTAMH
YHHUBEpCUTETA B 00JIACTH aHATUTUYECKUX U YUCICHHBIX METOJIOB UCCIIEIOBAaHUS MPUPOAHBIX CPE] Ta-
KHX, Kak atMocepa, ruapocdepa u miazma.
Ha mpaxTudeckux 3aHATHIX MPUOOPETAIOTCS JOMOJHUTENbHbIE HABBIKHM, OTPAXKAIOUINE COBPEMEHHOE
COCTOSIHUE JIeJI B BRIOPaHHOM 00J7acTH MCCIIEOBAHUH, Yepe3 MPU3MY CaMOCTOSITEIbHOIO U3y4eHUs U
MOATOTOBKH TPE3EHTAMOHHOIO MaTepuajiga M JUCKYCCHI MO KOHKPETHBIM pa3fesaM TUCIUIUIMHEI,
OTHOCALINMCS K COBPEMEHHBIM OOJIACTSIM HCCIEIOBAaHUN B 00JACTH METOJOB U3YyUCHHS BOJHOBBIX
MIPOLIECCOB B peaNibHbIX (pu3nueckux cpenax. [Ipu 3ToM UCIIONb3yIOTCA COBPEMEHHbIE MTPE/ICTABICHHUS,
TEXHUYECKHE BO3MOKHOCTH M COBPEMEHHBIE IPOrpaMMHBIC Tpe3eHTaloHHbIe nakeTsl (PowerPoint,
Acrobat, OpenOfice). [IproOpeTaroTCs HaBBIKA M MIPHEMBI TTOJTOTOBKH JOKJIa0B U BBICTYIUICHUH Ha
KOH(EepeHIHIX, CEMUHapax U 3alluTax.

B xone cemecTpa mpoBOASTCS YCTHBIE OIPOCHI, MOATOTOBKA MPE3EHTAIIMIOHHBIX MaTepUaoOB OT-
HECEHO K CaMOCTOSTENIbHOM padoTe (B paMKax BBIMOJIHEHHUS IOMAIIHUX 3aIaHHIA).

JIyist Tyd1iero oCcBOEHHUs JICKIIMOHHOTO MaTepuraia 1o Kypey "Pagunodusndeckue METOIbI UCCIIe-
JIOBaHMSI IPUPOJHBIX CPEA’ acCIUpPaHThl FOTOBAT MPE3EHTALMH 110 pacCMaTpUBAaEMbIM TeMaM 2, 4, 6, 7
U JIOKJIaJbIBAIOT MX Ha MPAKTUYECKHUX 3aHATHUAX. [loHMMaHue acupaHTaMu M3JlaraeMoro marepuania
MPOBEPSAETCS IMyTeM O0IIeH AUCKYCCUU IO TeME PE3CHTAIHH.

7.2. OneHo4YHbIe CPeACTBA TEKYLIero KOHTPOJIA

IIpyn npomeKyTOYHOM KOHTPOJIE 3HAHUs OLICHUBAIOTCS IIyTEM YCTHBIX OIPOCOB IIO COOTBET-
cTBytonuM temam (1, 3, 5), ypoBHIO U Ka4ECTBY MOATOTOBKH MPE3CHTAINNA U YCTHOMY BBICTYIJICHUIO
C HCHO, Y4AaCTHUIO B JUCKYCCHUAX BO BPCMS ITPAKTUYCCKUX 3QHSTUH.

Bomnpocsl Kk ycTHOMY onipocy

Jluaamuueckue mporecchl B ruapochepe, armochepe u mrazme. Kitaccbl nccineayeMpix sSiBICHUN
u cucreM. JIuHelHble cucreMbl. HelnMHenHble TOUHO UHTErPUPYEMBIE CUCTEMBL. TOYHO HE UHTETPUPY-
emble cucTembl. Jluccunanus, qucriepcusi, HeIMHEHHOCTh U HEYCTOMYMBOCTH B PEANIbHBIX (PU3UUECKUX
cpenax. CoorHomenus: nucrnepcu. O00O0IIeHNs, CBA3aHHBIE ¢ YYeTOM 3(P(EKTOB B peaJbHBIX KOM-
TJIEKCHBIX (U3UYECKUX Cpeliax.

Mertoa uccrnenoBaHusi TpaHC(POPMALMOHHBIX CBOWCTB TaMUJIBTOHMAHA M aHAIM3 YCTOWYMBOCTH
pEIICHHUI COOTBETCTBYIOMICH cucrembl (Ha mpumepe ypaBHenuit KnB um KII). TlepBoie mHTErpaisi
nBiokeHus. PazoBast MWIOCKOCTh U (ha30BOE MPOCTPAHCTBO. METOIbl KAYECTBEHHOTO U ACUMIITOTHYE-
CKOTO aHajiu3a PEleHUM U KiaccuuKanus peuieHuil B ()a30BOM MPOCTPAHCTBE U MO XapaKTepy
acuMNTOTHK (Ha mpumepe ypaBHeHuid KB u KIT).

JlnHamMuKa yeIMHEHHBIX BOJIH U COJMTOHOB HAa MOBEPXHOCTH '"MENKOWU" JKUIKOCTHU: TpaBUTAIU-
OHHBIE U IPABUTALIMOHHO-KANUJUISIPHBIE BOJIHBI, BOJHBI LIyHAMH. Y EAMHEHHBIE BOJHOBBIE BO3MYILIEHUS
B atMocdepe u noHochepe, reHepupyeMble UMIYIbCHBIMA HCTOUHUKAMHU (CEHCMHYECKHE MPOIIECCHI,
(POHTHI COJIHEYHOTO 3aTMEHHSI U COJIHEYHOTO TEPMUHATOPA, MOIIHbIE UCKYCCTBEHHBIE B3pbIBHI). JlH-
HaMHKa MOHHO-3BYKOBBIX M MarHuTO3BYKOBBIX (BM3) BosH B muazme (noHocdepa u marHutochepa
3emiH, acTpou3nKa, BKIOYAs PEIATUBUCTCKUM Mpeaern). DBOMIONMS B Cpelax ¢ MepeMEeHHOU uc-
nepcueii (BOJIHBI B )KUAKOCTU U TU1a3Me). MeTo bl aHAIUTUYECKOTO U YUCIEHHOTO HCCIIE0BaHUS.

7.3. Bonipocel K 3a4eTy

1. Jlunamuyeckue mporecchl B ruapocdepe, armocdepe u mnazme. Kimacesl ucciaenyemMpix siBie-
HUW U CUCTEM.

2. JIuneiinbie cuctemMbl. HenmruuelHble TOUHO UHTETPUPYEMBIE CHCTEMBI.

3. TouHo He uHTErpUpyembie cucTeMmbl. CBOMCTBA pealbHBIX CPEJ: NMCCUTIALIMS, TUCTIEPCHs, He-
JIMHEWHOCTD, HEYCTONYUBOCTH.



4. ucniepcuonHble cooTHouieHusa. O000mIeHns, CBsI3aHHbIE ¢ yueToM 3((EKTOB B peabHBIX
KOMIUIEKCHBIX (PU3MUYECKUX Cpefax.

5. Tlonnas cucrema ypaBHEHHUN THUAPOJUHAMUKHA B OOOOIIECHHBIX MEpEeMEHHBIX. DPHU3NUECKUi
CMBICIT QYHKIMH U IEPEMEHHBIX [UIs PeaIbHbIX (U3NYECKUX CPENI.

6. IlonHas cuctemMa ypaBHEHHMH TMIPOAWHAMHUKH B 00OOILEHHBIX NEepeMeHHBIX. BbIBOI ypaBHE-
Huit KnB u KII. 3akonsl coxpanenns mis ypapHenuid KnB u KII. [Ipunokenust k peasibHbIM (u3rye-
CKHM CpeJiaM.

7. Knaccer nenunaeitnbix GKP u DNLS moneneit. Jlucnepcuonnsie cootHomeHus. O600meHus,
CBSI3aHHBIC C YYETOM IHCIIEPCUOHHBIX 3(P(HEKTOB BBICIIETO MOPAIKA, ITUCCHIIALUU M HEYCTOWYHBO-
CTEH.

8. AHanuTHuyeckue MeTonbl MHTerpupoBanus ypaBHeHuil KII-kiacca. MeTton oOpaTHO# 3amaun
paccesinus nia ypaBHeHus KnB.

9. Ananutnueckue MeToasl nHTErpupoBanus ypasHenuil Kll-knacca. "Meroxn oneBanus"
st ypaBHenus KI1.

10. MeTtoapl aHaTUTUYECKOTO UcciaeaoBanus HenuHenHbIXx cucteM GKP- u DNLS-Ttunos. Ana-
JM3 YCTOMYMBOCTH DPELIEHUH HAa OCHOBE METO/A HCCIIEAOBAaHUS TPAaHCPOPMALMOHHBIX CBOMCTB ra-
MUJIbTOHHAHA COOTBETCTBYIOLIEH CHUCTEMBI.

11. Metozapl aHamuTHdeckoro uccienosanus HeauHeHbIX cucteM GKP- 1 DNLS-tumos. Kaue-
CTBEHHBIH M aCUMNTOTUYECKHN aHAJIN3 peIIeHUH W Kiaccu(uKalus pereHuil B (pa3o0BOM MpPOCTpaH-
CTBE U I10 XapaKTePy aCUMIITOTHK.

12. Tunamuka conutonoB ypaBHenuid KnB u KII B cpenax co ctoxactuyeckumu (piayKkTyanusMu
BOJIHOBOTO TOJIAI.

13. Metoas! yncieHHOro UHTerpupoBanus HenuHeHbIx cucreM GKP- u DNLS-tunos. fIBuble u
HESIBHBIC PA3HOCTHBIE CXEMBbI YUCIICHHOTO MHTETPUPOBAHUS.

14. Metoas! yncieHHOro UHTerpupoBanus HenuHeiHbIx cucreM GKP- u DNLS-tunos. Meton
CTaOMIIN3UPYIOLIEr0 MHOXKUTENS [leTBHAIIBUIN U AUHAMUYECKUH CIIEKTPAIbHBIA METOI.

15. Yucnennsie 2D u 3D pemenus ypaBHeHuit kiacca GKP.

16. YUncieHHble MOIX0/IbI K UCCIIEIOBaHUIO ypaBHeHUH Kiacca 3-DNLS, pemenust — anbhBEeHOB-
CKUE COJIUTOHBI.

17. TlpunoskeHus: HETMHEHON BOJIHOBOW TeopuH. JIMHAMHUKa YETMHEHHBIX BOJIH U COJJUTOHOB Ha
MIOBEPXHOCTU "MENKON" KUKOCTH: T'PAaBUTALMOHHBIE U TPAaBUTALIMOHHO-KAIIUJUISIPHBIE BOJIHBI, BOJIHBI
I[yHAMH.

18. ITpunokeHns HEMMHENHOW BOJHOBOW TEOPUHU. Y €AMHEHHBIE BOJIHOBBIE BO3MYILEHUS B aTMO-
chepe u noHocdepe, reHEpUPyeMbIe HUMITYJIbCHBIMA UCTOYHUKAMHU (CEHCMHUUYECKHE TIPOIIECChI, (PPOHTHI
COJIHEYHOT'O 3aTMEHUS U COJIHEUHOTO TEPMHUHATOPA, MOIIIHBIE HCKYCCTBEHHBIE B3PhIBBI).

19. IlpunoxxeHunst HENMMHENHON BOJIHOBOM Teopuu. JluHaMrKka HOHHO-3BYKOBBIX U MarHMTO3BYKO-
BbIX(BM3) BonH B miazme (MoHocdepa u Maruutocdepa 3emiu, actpodusnka, BKIOUAs pENISITUBUCT-
CKHI mpesien).

20. [IpunosxxeHust HEMTMHEWHON BOJTHOBOM TEOPHH. DBOJIIOIMUS B cpefax ¢ MEPEMEHHOM Aaucnep-
cuel(BOJIHBI B )KHUJIKOCTH H TUIa3Me).

7.4. Tadbauua cOOTBETCTBHSI KOMIIETEHM i, KpUTEPUEB OLEHKH UX OCBOEHHUSI ¥ OLIEHOYHBIX
CpeacTB

HNunpexc PacmugpoBka komme- | [lokazatenr  ¢opmupo- | OueHoyHoe cpeacTBo
KOMIIe- TeHIUH BaHHMS KOMIETEHIUH JIs1
TeHUHH AAHHOM AU CUMILIMHBI




CIIOCOOHOCTH K KpUTHYE-
CKOMY aHaJIU3y U OLIEHKE
COBPCMCHHBIX HAYYHBIX

JIOCTUKEHHM, TeHEPUPO-

JlomxeH 3HaTbh: IIOHATHE
MaTeMaTHUYECKOM MOJICIH;
MPUHLUIIBI ~ MaTeMaTnuye-
CKOT'O MOJECJIMPOBAHUS;
OCHOBHbBIE AHAIUTUYECKHE
Y YUCJICHHBIE METO/bI.
JloJKeH yMeTh: aHaJIN3H-
pOBaTh yCTOMYUBOCTD pe-
meHui quddepeHnnans-

JlnHamuyeckue mpoueccsl B
ruapochepe, armochepe u
ma3me. Kiacesl uccnenye-
MBIX SIBJICHUH U CHCTEM.
JIuneitapie cucreMmsl. Henn-
HEWHbIE TOYHO HUHTErPUPY-
€MbIE CUCTEMEIL.

To4HO HE HMHTErpupyemble
cuctembl. CBONMCTBa peaib-

VK-1 BAHUIO HOBBIX UJIEH TIPU HBIX YPAaBHEHUU B YACTHBIX | HBIX Cpeld: JAUCCUIAIuS,
pELIEHUH UCCIIEeI0BATENb- | TPOU3BOIAHBIX, ONHUCHIBA- JTUCIIEPCHs, HEIMHENHOCTD,
CKHX U MIPaKTUYECKUX 3a- | IOUIUX BOJHOBBIC MPOLEC- | HEYCTOMYUBOCTH.
7a4d, B TOM YHCIIe B MEX- | Cbl B pu3nyeckux cpenax; | JucrnepcuoHHble  COOTHO-
JTUCLUUIUIMHAPHBIX 00J1a- cTpouTh (a3oBbie noprpe- | meHus. OO0oOumeHus, cBs-
CTAX ThI JIJIsl COOTBETCTBYIOLIUX | 3aHHBIE C yueToM 3¢ (eKToB

JTUHAMUYECKUX CUCTEM, B peaJbHbIX KOMIUIEKCHBIX
HCCIEA0BATh XapaKTep (bu3nuecKux cpeaax.
ACUMITOTHUK PELICHHM. [TonHass cucrema ypaBHe-
HUM  TUAPOJWHAMHUKH B
0000IIICHHBIX TIEPEMECHHBIX.
Homxken nemoHctpupoBath | Kinaccel HenunelHbix GKP
crnocobHocTs U ToTOB- | 1 DNLS mozeneit. Jlucmep-
HOCTb BBIIOJIHATh AHAJIN3 | CHOHHBIE COOTHOLICHUSI.
CHCTEM, onuceiBaronux | O000IIEHHS, CBI3aHHbBIE C
TOTOBHOCTh Y4aCTBOBATh B
AGoTe ocoriickix  u | BOTHOBbIE TPOLIECCHI B ¢u- | y4eToM AUCTIEPCUOHHBIX
ﬁemn a Iz) THBIX | HCCITE 3UYECKHX cpelax, C HC- | 3PEKTOB BHICIIETO MOPSI-
yHap MOJIb30BAHUEM  AHAJIUTH- | KA, JUCCUIIALUN U HEYCTOMU-
YK-3 JOBAaTE€IbCKUX KOJUICKTH- .
YECKUX W YHCIIEHHBIX MOJ- | YABOCTEH.
BOB II0 PELICHUIO Hay4-
HAIX " Havaro- | XOHOB. AHaMTUYECKHE METOBI
v WHTETPUPOBAHUS ypaBHE-
o0pa3oBaTeNbHbBIX 3a71a4 it KIT-kiacea, Metojst
AHATUTUYECKOTO UCCIIEI0-
BAHMS HEJIMHEMHBIX CUCTEM
GKP- 1 DNLS-Turos.
Jlo;bkeH 3HaTh: MOHSTHE | AHANU3 YCTOWYMBOCTH pe-
MaTeMaTUYECKOM MOJENM; | IEHUH Ha OCHOBE METOJa
NPUHLMIIBI  MaTeMaTuye- | UCCieloBaHusl  TpaHchop-
CKOT'O MOJCIIUPOBAHUS; | MAIIMOHHBIX CBOWCTB Tra-
CHOCOGHOCTE  IiaHmpo- | CCHOBHBIE AHATHTHYECKAE | MUJILTOHHAHA COOTBET-
BATE M DOLIATE 3an:q1/1 M YHCJICHHBIC METOIbI. ctBytouux cucrtem GKP- u
p Homxen ymerh: aHammsu- | DNLS-Tumnos.
YK-5 coOcTBeHHOTO TMpodeccu- . .
poBaTh YCTOMYMBOCTH pe- | KauecTBeHHBIM M acuMMTO-
OHAJIBHOTO U INYHOCTHOI'O . . .
SR meHuit  auddepeHnnanb- | TMYECKUN aHaau3 pelieHui
P HBIX YPAaBHEHUH B YAaCTHBIX | U KJIACCU(UKAIMS pEIICHUM
MIPOM3BOJIHBIX, OIKCHIBa- | B ()a30BOM IMPOCTPAHCTBE U
IOIIUX BOJHOBBIE MPOILEC- | IO XapaKTepy aCUMITOTHUK.
ChI B pusnueckux cpefax. | [lpumokeHuss HeTuHEHHOMN
BOJIHOBOW TEOPUH.
CHOCOOHOCTh  caMocCTOfA- | JIOJDKeH 3HaTh: MOHSATHE | MeTobl YMCIEHHOTO UHTe-

OIK-1 TEIbHO OCYUIECTBJISITh | MATEMAaTHYECKON MOJIENH; | TPUPOBAHUS HEIIMHEUHBIX
Hay4YHO- npuHIunel  Mmaremaruue- | cucteM GKP- u DNLS-
HCCIIEAOBATENIbCKYIO JIesl- | CKOTO MOJCJIIMPOBAHUS; | TUNIOB. SIBHBIC U HESBHbBIC
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TEIBHOCT B COOTBET-
CTByWOIIEH  mpodeccro-
HaJIbHOM 00JacCTH C HC-
MOJIb30BAHUEM COBPEMCH-
HBIX METOJIOB HCCJIEI0Ba-
HUS ¥ HMHPOPMALMOHHO-
KOMMYHHUKAIIHOHHBIX TEX-
HOJIOTHI

OCHOBHBIE aHAJIUTHUYECKUE
Y YUCIICHHBIE METOIBI.

JloJbKeH yMeTh: aHaJIu3U-
poBaTh yYCTOMYUBOCTbL pe-
meHuid  auddepeHnnans-
HBIX YpaBHEHHUU B YaCTHBIX
MPOM3BOJIHBIX, OIKCHIBA-
IOLUX BOJHOBBIE IIPOLEC-
Chl B (pU3MUYECKHUX cCpefax;
cTpouTh (ha3oBbIE MOPTPE-
ThI JUI1 COOTBETCTBYIOLIUX
OUHAMHYECKUX  CHUCTEM,
HCCIIEIOBATh XapakTep
ACUMIITOTUK pELICHUM.

JomxeH BlameT, aHalH-
TUYECKUMU U YUCIECHHBIMU

Pa3HOCTHBIE CXEMBI YHC-
JIEHHOTO UHTETPUPOBAHUS.
Metoas! YMCIEHHOTO UHTE-
TPUPOBAHUS HEIIMHEUHBIX
cucteM GKP- n DNLS-
TUTIOB. MeToa cTabuiu3u-
PYIOLIETO MHOXKUTEIIS
[lerBuamBmIM U TUHAMUAYE-
CKHMH CIIEKTpaJbHbIA METO/I.
Uucnennsie 2D u 3D perme-
HHS ypaBHEHUM KJlacca
GKP.

UucnenHsle MOAXOABI K HC-
CJICIOBAaHUIO YPABHEHUI
kiacca 3-DNLS, pemenus —
alib()BEHOBCKHE COTUTOHBI.

METOAAMU  HMHTErpHUpoBa-
HUS  TUQdepeHIraIbHbIX
YPaBHEHUH B  4YacTHBIX
IIPOU3BOJIHBIX B IPUIIOAKE-
HUU K (PU3HKE BOJHOBBIX
mporeccoB B aTtMmocdepe,

ruapochepe, uoHOochep-
HOH W MarHurochepHoit
a3me.

8. METOAUWYECKHUE VYKA3ZAHUA JId OBYYAKOLIUXCA IPU OCBOEHUU
JAACHUIITINHBI MO4YJIs)

JIyist Tyd1iero oCBOEHHUs JICKIIMOHHOTO MaTepuaia 1o Kypey "Pagunodusndeckue METOIbI UCCIIe-
JIOBaHUS MPUPOJIHBIX Cpel" aCUPAHTHI TOTOBST MPE3EHTAIMH 10 KaXKI0M U3 paccCMaTpUBaEMbIX TEM U
JOKJIaJBIBAIOT UX Ha MPAaKTHUECKUX 3aHATUAX. [loHMMaHMe acnupaHTaMM HM3J7araeMoro marepuania
MIPOBEPSIETCS IMyTEM OOIIeH JUCKYCCUU IO TeMe TIPE3CHTAIIHH.

OTHOCHTENBHO CaMOCTOSTENbHON pabOThl ACIIUPAHTOB — MOXHO BBIJIEJIIUTHh HECKOJIBKO €€ BUJIOB
MIPU U3YYECHUU JAHHOU JUCHUTIIUHBL.

Pazbop u yceoenue nexyuonnozo mamepuana. Ilocie Kaxqoi JNEKUUU aCOUPAHTY CIIEAyeT BHHUMa-
TEJIBHO MPOYUTATH U Pa300paTh KOHCHEKT JIEKIIUH, TPU STOM:

— TOHSATH U 3aIIOMHUTH BCE HOBBIEC OIPEACIICHUS.

— TMOHSTh BCE MaTeMaTHYECKHE BBIKJIAIKH U JIeKALIUe B X OCHOBE (hM3MUYECKUE TOJOKEHUS U JIOITY-
IIEHMSI; BOCIIPOU3BECTH BCE BBIKJIAIKM CAMOCTOSATEIBHO, HE TJIS/1sl B KOHCIIEKT.

— BBITIOJHUTH WJIH JOJENIaTh BBIKIIAIKN, KOTOPHIE JIEKTOP MPEANUcal CAeIaTh CaMOCTOSTENBHO (ECiu
TaKOBBIE UMEIOTCS).

— €CJIM JIGKTOp Mpeanucan pa3o0parh 4acTh MaTepuiia 0osiee moApoOHO CaMOCTOSTENBHO M0 JOCTYII-
HBIM MHUCbMEHHBIM WJTH 3JIEKTPOHHBIM UCTOYHHUKAM, TO HEOOXOIMMO CBOEBPEMEHHO 3TO CAENATh.

— TpU BO3HUKHOBEHUHU KAKUX-THOO TPYAHOCTEH C MOHMMAaHHEM MaTepHhalia peKOMEHIYETCS MOTpO-
CUTH MOMOIIU Y CBOUX OJHOTPYIIITHUKOB WJIH COKYPCHHUKOB. MOXKHO TakKe OOpaTUTHCS 3a MOMOIIBIO
K JIeKTOpY. s 3TOro MOXKHO JIMYHO MOJOWTH K MPEnojiaBaTenio, MO0 HamucaTh €My 3JIEKTPOHHOE
MUCHEMO, CHOPMYIUPOBAB B HEM BO3HHKAIOIIHE BOMPOCHL. K MUCbMy MOXKHO MPUKPENUTH KaKue-Inoo
ANIEKTPOHHBIE MaTepHalIbl, CBS3aHHBIE C BO3HUKUIMMH BOIIPOCAMU, HAIIPUMEpP, OTCKAHUPOBAHHBIE WIIH
cororpadvpoBaHHbIE TUCTOYKH C PYKOMUCHBIMA KOMMEHTAPUSIMU, TOMETKAMH, BBIKJIAIKAMH U T.II.

CamocmosamenvHoe usydeHue vacmu mamepuida. Ecnu gacte yqe6H0ro Marcpuraia OTBEACHA Ha CaMO-
CTOATCIIBHOC HU3YYCHHC, TO HGOGXO,Z[I/IMO MNPUCTYIIUTh K 3TOMY HE3aMCIJIMTCIBHO IIOCJIIC YKAa3aHUSA
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npenoaaBaTeyids U OCBOUTb MAaTCprJl B OTBCACHHLIC UM CPOKH. MaTepHan CJICAYCT U3YUYUTD IO NOCTYII-
HBIM IMTUCbMCHHBIM U JJICKTPOHHBIM UCTOYHHKAM, O KOTOPBIX COO6HH/IT nmpernogaBaTciib.

Iloocomoska Kk ycmuvim onpocam. Y CTHBIE OIPOCHI POBOATCA C LENIbI0 IPOBEPUTH, KaK Ha JaHHOM
sTane o0y4eHHs YCBOEH JIEKLIIMOHHBIA MaTepuall W/WIM MaTepua, OTBEAEHHBIM Ha CaMOCTOSTEIbHOE
n3yyeHue. PekoMeHanym no U3y4eHuIo COOTBETCTBYIOIIMX MAaTepUasoB IpuBeAcHs! Bolle. 11pu mox-
TOTOBKE CJIElyeT UMETh B BUIY, YTO BO BPEMs YCTHOTO OIIPOCa B OTBETAX HA BOIIPOCHI HY>KHO!

— yMeThb chopMyIupOBaTh ONPEACTICHHS U3YYEHHBIX BEJTMYNH, TOHATUH H T.]I.;

— yMeTh c(hOpMyIUpPOBaTh U3YUEHHBIE MTOJIOKEHMS, 3aIIUCATh YPABHEHUS U IUCIEPCUOHHBIE COOTHO-
LICHUS U T.J.;

— 0 K10 TEM€ WM [TOATEME YMETh KOPOTKO PACKPBITh CYTh TOTO, UTO B HEW M3JIaraeTcs;

— yMeTh CpOpPMYIHUPOBAThH, HA YeM OCHOBAHBI BBIBOJIBI U JOKA3aTEIbCTBA U3YUCHHBIX YTBEP)KICHUN U
dbopmy, ykazaTh clelaHHbIE IPH TOM MPUOJIMKEHUS U IPUHATHIC JOMYIICHHUS.

9. YYEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHME JIUC-
UTIAHBI (MOY.JISA)

9.1. OcHoBHAas JIUTEpaTypa

1. ITnoxoraukos, K. 3. MeTol 1 UCKYCCTBO MaTEeMAaTHUYE€CKOTO MOJEIUPOBAHUS [ DIEKTPOHHBIN
pecypce]: kypc neknuii / K. O. [Tnoxotaukos. — M. : ®JIMHTA, 2012. — 519 c. - ISBN 978-5-9765-
1541-3 - http://znanium.com/bookread.php?book=456334

2. DnextpoanHamuka: YueoHoe nocodue / U.®. bynarsu, B.®. [Iyoposun, A.C. Curos. - M.:
Anwspa-M: HUL UTHOPA-M, 2013. - 304 c.: wr.; 60x90 1/16. - (Maructparypa). (nepermner) ISBN
978-5-98281-329-9. http://znanium.com/bookread.php?book=391337

3. bapamkos, B. A. MeTobl MaTeMaTu4eckoi GU3HKHU [ DNEKTPOHHBIN pecypc] : yued. mocobue
/ B. A. Bapamkos. - Kpacnosipck: Cub. denep. yu-t, 2012. - 152 c. - ISBN 978-5-7638-2497-1.
http://znanium.com/bookread.php?book=492290.

9.2. JlonmostHUTEIbHAS JIUTEpPaTypa

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

2. bemamosa E.C., benamos B.FO. ConuToHbl Kak mMaTeMaThyeckue U (pu3nyeckue OOBEKTHI.
Kazans: KI'DV, 2006. 205 c. http://radiosys.ksu.ru/?p=641.

9.3. UnTepHET-pecypChI:
Kadenpa pagnodpusuku KOV - http://radiosys.ksu.ru/
DnekrponHas oudauorexka KOV - http://libweb.ksu.ru/ebooks/
DrnexkTpoHHo-0nbMoTeuHast cucteMa ZNANIUM - http://znanium.com

10. MATEPUAJIBHO-TEXHUYECKOE U ITPOTPAMMHOE OBECIHHEYEHHE JIUC-
HUITJIMHBI MO4YJIs)

OcBoenue auctuiuinHbl "Pagnodusnyeckre METOIbI UCCIICOBAHUS TPUPOIHBIX Cpea’ Mpearno-
JaraeT UCTOJIb30BaHUE CIEAYIONIET0 MaTepUATbHO-TEXHUYECKOTO 00eCTICUeHUSI:

MynsTUMeauiHAS ayAUTOPUsl, BMECTUMOCTHIO 10 30 yenoBek. MynbTUMenHitHAS ayIUTOPHUS
COCTOUT M3 MHTETPUPOBAHHBIX MH)KEHEPHBIX CUCTEM C €JIMHOW CUCTEMOW yNpaBlIeHHs, OCHAIICHHAS
COBPEMEHHBIMH CPEACTBAMH BOCIIPOM3BEJCHUS U BU3YyaIM3aI[H JII0O0N BUEO U ayJauo UHPOpMAIIHH,
MOJIYYEHUS U TIepEeAauu JIEKTPOHHBIX JOKYMEHTOB. THUIOBas KOMIUIEKTALUS MYJIbTUMEIUMHON ayIu-
TOPUU COCTOUT U3: MYJIbTUMEIUHHOTO MPOEKTOpa, aBTOMATU3UPOBAHHOTO MPOEKIIMOHHOTO SKpaHa,
aKyCTHYECKOH CHCTEMBI, a TaK)Ke MHTEPAKTUBHOM TpUOYHBI MperoiaBaTesis, BKIOYAIONIEH Tau-CKpUH
MOHUTOD C JUArOHaJbI0 HE MEHee 22 MIOMMOB, MEPCOHATBHBIM KOMIBIOTEP (C TEXHUYECKUMH Xapak-
tepuctukamu He Hipke IntelCore 13-2100, DDR3 4096Mb, 500Gb), kondepeni-mukpodoH, decrpo-
BOJHOM MHUKpOGOH, OJ0K ympaBiacHHs obopymoBaHuem, uHTepdeiich moakmodenus: USB, audio,
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HDMI. UnTepakTtuBHas TpuOyHa MPEToaaBaTes SBISETCS KIIIOYEBBIM 3JIEMEHTOM YIPaBICHUS, 00b-
EIMHSAIOUIMM BCE YCTPOMCTBA B €IMHYIO CHCTEMY, M CIIY>KUT ITOJIHOLIEHHBIM pab04YMM MECTOM Ipero-
nasatens. [IpenonaBarens UMEET BO3MOYKHOCTD JIETKO YIPABIATH BCEH CUCTEMOM, HE OTXOAS OT TpH-
OyHBI, YTO MO3BOJISIET MPOBOAMUTH JEKIMH, IPAKTUYECKUE 3aHATHUS, IPE3CHTALUN, BEOMHAPHI, KOH]e-
PEHILIMU U Jpyrue BUABI ayJUTOPHOM HArpy3ku oO0y4arounmxcs B yI00HOH U JOCTYIHOHN /Ui HUX (op-
M€ C IPUMEHEHHEM COBPEMEHHBIX MHTEPAKTUBHBIX CPEJCTB O0YUEHHUs, B TOM YHCIE C HCIIOJIb30BaHH-
eM B mporecce oOyueHHs BCEX KOPIOPATUBHBIX pecypcoB. MynbTUMEIMiIHAS ayTIUTOPHS TaKKe
OCHAIlleHa IIHMPOKOMOJIOCHBIM JOCTYIOM B ceTh MHTEepHET. KommbroTepHOe 000pYyJOBaHHEM HMEET
COOTBETCTBYIOIIEE JUIIEH3HOHHOE MPOrpaMMHOE 00ecTIedeHuE.

JIyist Tyd1ero oCBOEHUs JICKIIMOHHOTO MaTepuaia 1o Kypey "Pagunodusndeckue METOIbI UCCIIe-
JIOBaHUSI PUPOJHBIX CPel" aCIUPAHTHI TOTOBST MPE3EHTALMHU 110 KaXKI0M U3 paccMaTpUBAEMbIX TEM U
NOKJIAJBIBAIOT UX HAa NPAKTHUYECKHUX 3aHATHAX. [loHMMaHMe acnmpaHTaMHM HM371araeMoro marepuana
MIPOBEPSAETCS IMyTeM O0IIel AUCKYCCUU IO TeME IPE3CHTALHH.

[Tporpamma cocraiena B cootBetcTBuu ¢ TpedoBanusmMu ®I'OC BO 03.06.01 «Dusuka u act-
POHOMUS» U C YYETOM PEKOMEH 1Al M0 HAIIPABJIECHUIO MOITOTOBKH.

ABTtop(s1): ipodeccop, a.¢.-m.H.(mpodeccop) benamos B.1O.
Peniensent(wl): 3aBenyrommii kagenpoi, a.¢.-m.H. (morent) OBunHHUKOB M.H.

[IporpamMmma onoOpeHa Ha 3acegaHuu y4eOHO-MeTOAMYECKON komuccuu WHcTuTyTa (Dusmku
npotokoi Nell ot "20" mast 2015 r.
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