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1. llesu u 3212494 AU CIUILIHHBI

Lenstmu 0cBOEHUS TUCUUIUINHBI « BBeieHre B HEIMHEHHYIO (PU3UKY» ABISIOTCS
noJly4eHHe 0a30BbIX 3HAHUI IO METOAAM COBPEMEHHOM HEIMHENHOM TEOPETHUECKON U
MareMaruyeckor ¢pu3uku. [Ipy 0CBOCHHH TUCUUILIMHBI BRIpa0aThIBaeTCA
oOmedusnyeckas u odlieMaTeMaTHIeCcKas KyJbTypa: YMEHHE JIOTUYECKU MBICIUTD,
yCTaHaBJIMBATh JIOTHUECKHUE CBSA3H MEXKY (PU3HMUECKUMU SBJICHUSMH, IPUMEHSATh
NOJTyYEeHHbIE 3HAHMS 111 TOHUMAHUS U MOJIEIMPOBAaHUS (PU3NYECKUX MPOLIECCOB, YMEHUE
UCIIOJIb30BATh MOJIyYEHHbIC 3HAHUS /U1 PELICHUS 3a/1a4 U3 Ipyrux odnacreit GpU3uKu.

Kparkoe cogepkaHue TUCHMIITIMHBI

MeTopl COBPEMEHHOMN HETMHEMHON TEOPETUYECKON U MaTeMaTH4eCKO (PU3UKH, BKIHOYAs
cienymomue Temsl. KonebaHus aHrapMOHUYECKOTO OCHMILIATOPA. JIMHAMHKA CUCTEM C
JBYMs cTeneHsiMU cBoOo1bl. HennHelinble koebaHusi B CUCTEME C KOHEYHBIM YHCIOM
cTeneHen cBo0o1bl. PU3NYECKU BaXKHbIE HEJIMHENHHBIE SBOJIIOLIMOHHBIC YPAaBHEHUS.
TouHbIE METOBI MHTETPUPOBAHUS HEIMHENHBIX DBOIIOLIMOHHBIX YPABHEHUM.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HaeT: OCHOBHEIE JOCTIDKEHHUS HEJIMHENHON
(U3UKH; OCHOBHBIE TOYHO peIIaeMble
TEOPETUUECKUE MOJEIN HEIMHENHBIX (PU3NYECKUX
SIBJICHUH, TOYHBIE U IPUOIIKEHHBIE METO/IbI
[pELICHUS] HEJTMHEHHBIX YPABHEHUN MaTeMaTH4eCKON
(Gu3uKHN, TEOPUH HEIMHEHHBIX KoJeOaHHi 1 BOJIH B
Pa3IUYHBIX (PU3MUECKUX CUCTEMAX.

'YMeeT: UCIO0Ib30BaTh MaTEMaTUUECKUN arapar
TEOPUHU HEIMHEHHBIX PU3NYECKUX SIBICHUHN 115
pereHus MpoeCCUOHANBHBIX 3a/1a4.

MMeeT MpakTUYECKUI ONBIT: PEIICHUS HEJMHEMHBIX
ypaBHEHHMI MaTeMaTn4eckoi Gpu3nku

OIIK-1 CniocobeHn nmpuMeHsATh GyHAaMEHTAIbHBIC U
MIPHUKJIATHBIC 3HAHUS B 001acTH (PU3HKO-
MaTeMaTH4eCKUX U (M) €CTECTBEHHBIX HAYK IS
perieHus nmpodeccuoHaTbHBIX 3a/1a4, B TOM YHCIIE B
cdepe negarornyeckon AesITeNbHOCTH

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp penIecTBYOMUX AUCIUILINH, [TepeueHp MoOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

1.0.06 B3aumozeiicTBre U3ITy4€HNUs C BEIIECTBOM,

@®J1.02 JInunamudeckas roiorpadus He npezyemotpener

TpeOoBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IpY OCBOCHHUH JJAHHOM AMCLMIUIUHBI U IPUOOPETEHHBIM B PE3YIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

UCHUIUINHA TpebGoBaHus
p

3HaeT: MpoLecchl B3aUMOJICHCTBUS C BELIECTBOM
1.0.06 B3aumozeiicTBre U3Ty4eHHUs C BEIIECTBOM  [OBICTPBIX 3apsyKEHHBIX YACTHUL], PEHTTEHOBCKOI'O U
raMMa M3J1y4eHHsi, OCHOBbI TEOPHH KMHETHYECKOIO




YPAaBHCHU A BOHLI_[MaHa; , METOABI PCIICHUA
YpaBHEHUS [IEPEHOCA, OCHOBAHHBIE HA
npeoOpazoBanusx ypee, Jlexxanapa, Jlannaca;
(byHIaMeHTaIbHbIE OCHOBBI, TOJIXOIbI U METO/BI
MaTeMaTUKH, TEOPETHUECKOU (PU3UKHU JIJIs1 ONMCAHUS
MIPOLIECCOB B3aMMOJEHCTBUS YACTHUIL C BEIIECTBOM.
Ymeet: (hopMynupoBaTh OCHOBHBIE YPaBHEHUS
TEOPHUH CTOJIKHOBEHUI U TEOPUH MEPEHOCA; ,
HaXO0AUTh NPUCMIICMBIC JJI KOHerTHOI\/'I 3aJa4du
nepeHoca u3aydyeHus npeodpa3oBaHus; IPUMEHSITh
3HAaHUA (bYH,Z[aMeHTaJIBHHX OCHOB, IIOAXOJ0B U
METOZI0B MaTeMaTUKU, TEOPETHUECKON PU3UKU 1Jis
ONMCAHUSA MTPOLIECCOB B3aUMOIEHCTBHUS YaCTHLL C
BelleCTBOM. MIMeeT mpakTU4eCKUi OTBIT:
BBITIOTHEHUS TIpeoOpazoBanuii dypoe, Jlexxanapa,
Jlarutaca; uCnosb30BaHMs COBPEMEHHBIX TTOJXO/I0B U
METOJIOB TEOPETHUYECKON (PU3UKHU K OMHUCAHUIO U
QHAJIM3y MPOLECCOB B3aNMOIECHCTBUS YaCTHI] C
BEIIECTBOM

@J1.02 Aunamuyeckas ronorpadus

3HaEeT: OCHOBHBIE MOHATUSA TUHAMUYECKON
rosjorpaduu, BUIbI TOJIOTPAMM, BUJIBI
B3aMMOJECHCTBUS HA HUX CBETOBBIX ITYYKOB,
ONTUYECKHUE CUCTEMBI HA OCHOBE JTMHAMHUYECKHUX
rOJIOPAMM; MaTEMaTU4YE€CKUE MOJIEIIH,
ONKMCHIBAIOIIME BOSHUKHOBEHHUE TMHAMHUYECKHUX
pPELIETOK B HEKOTOPBIX cpenax Ymeet: Mmeer
MPAKTUYECKUHN OMBIT: pacuyeTa ONTHYECKUX
XapaKTEPUCTUK TUHAMUYECKUX TOJIOTPaMM U
HEKOTOPBIX MPOILIECCOB B3AMMOJICUCTBUS HA HUX

CBCTOBBIX BOJIH,

4. O0béM 1 BUABI YUeOHOIT padoOTHI

OO0miast TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 20,25 4. KOHTaKTHOU

paboThl
Pacnipenenenue no cemectpam
N Bcero B Hacax
Bun yuenoi padoret 4acoB Howmep cemectpa
3

OO0mmast TpyI0EMKOCTh UCITUTLITTHBI 72 72

Ayoumopnvie 3aHAmMusL: 16 16
Jlexuuu (JI) 0 0
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
JlabopartopHsbie padoTsI (JIP) 0 0

Camocmosmenvuas paboma (CPC) 51,75 51,75
ITonroroBka k 3a4€ry 16 16
TloaroroBka qoKJIaI0B 35,75 35.75

KoHcynbTanum u mpoMexxyTodHas aTTecTalus 4,25 4,25

Bux konTpons (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT




5. Conep:kaHue IMCUUIIMHBI

N OO0beM ayaIUTOPHBIX 3aHIATHH 11O
pasngena HaumeHnoBanue pa3ienoB AUCIUIUIMHBI BHJIaM B Hacax
Bcero JI 113 JIP

1 |KomeGaHusi aHTapMOHHYECKOTO OCHUILIATOPA 2 0 2 0

2 |/luHaM#Ka CUCTEM C ABYMs CTEIICHSIMH CBOOOIBI 2 0 2 0

3 Henunelinple kosiebaHus B CUCTEME C KOHEUHBIM YHCIIOM 4 0 4 0

CTeTreHe cBOOOIBI

4 ®u3nueCcKu BaXKHbIE HEJIMHEWHBIE IBOJIOLIMOHHbIE 4 0 4 0

ypaBHEHUS

5 TouHbIE METOIbI UHTETPUPOBAHUS HETUMHEHHBIX 4 0 4 0

SBOJIFOLIMOHHBIX YPABHEHUI
5.1. Jlekuun
He npenycmorpensl
5.2. llpakTyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
HaunmenoBanue uim KpaTkoe coAepKaHue MPaKTUYECKOTo 3aHTHs, CEMUHapa BO
3aHATUsA[pa3Iena
4acoB
Konebanust aHrapMOHHYECKOTO OCIILIsATOpa. MeTtos pa3oBoi TUIOCKOCTH.

1 1 Oco0sbie Touku. Octuisatop Jdroddunra u MeTons ero npubInKEHHbBIE PEIIeHHS. )
OneMeHTHI dmunTHYeckux GyHkuuit Sxkobu. [IpenensHblil nukiI. YpaBHeHUE
Ban-nep-IToss.

JluHaMmuKa cucTeM C IByMsl cTeneHsMu cBoOo bl Konebanust 1ByxX CBSI3aHHBIX
aHrapMOHUYECKUX OCHMIIIATOPOB. budypkauuu pemenuii. JluckpeTHas MoJens ¢

2 2 |camonokanu3zanueil. Uurerpupyembie HETMHEHHbBIE YPAaBHEHUS JBUKCHUS CUCTEM | 2
C IByMsl cTereHssMu cBoOo bl KauecTBeHHBIN aHANN3, JOMYCKAIOIINI 000IICHIe
Ha JIFD00E YMCII0 CTENEeHEN CBOOOIBI.

Henunelinbie kojebaHus B CHCTEME ¢ KOHEUHBIM YHCIIOM CTETIEHEH CBOOOIBI.

3 3 Jlokanu3aiusi BO30YKJIEHUI B CCTEME TPEX CBSI3aHHBIX OCIHIUISITOPOB. 4
JlnHaMKKa 4yeThIpeX CBA3aHHBIX OCILIATOPoB Jroddunra. Llenouka cBsi3aHHBIX
AQHTAPMOHUYECKHUX OCLUIUISITOPOB.

@u3NUECKU BaXKHbIE HEIMHEWHBIE HBOJIIOIIMOHHBIEC YPAaBHEHUS. DBPUCTUYECKUI
METOJ] OJIYYEHHUSI HEJIMHEWHBIX BOJIHOBBIX YpaBHEHUMN. HennHeiiHbie BOJIHBI B

4 4 [|cpene 0e3 Iucrepcuu U ANCCUIaliii. BomHBI B cpefie ¢ nuccunaiuei u 4
nucnepcuei. PacnpocTpaneHrne BOJHOBBIX NTAKETOB, HEJIMHEWNHOE YPABHEHUE
[lIpenunrepa. MoaynrpoBaHHbIE BOJIHBI B HEIMHENHBIX cpenax. HenmnHennpie
YpaBHEHHUS B HEYCTOMUMBBIX Cpe/ax.

TouHble METOBI MHTETPUPOBAHUS HETUHEHHBIX SBOJIIOIIMOHHBIX YPABHEHHI.
3akoHbI coxpaHeHus ypaBHeHus Kopresera-ne-Bpuza (KJIB) u npeobpa3oBanus
5 5 [Muypsl. Meton oOparHoi 3a1aun paccestHus 1 ypaHenus KJ[B. 4

MHorocoMToHHBIEe penieHus. OO0parHas 3a1a4a paccessHus B (OpMyITHMpoOBKe
Jlakca.

5.3. JlabopaTtopHbie padoThI

He nipenycmoTpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA




Brimonuenune CPC

IMonsug CPC

Cricoxk nureparypsl (C yKkazaHueM
paszesnos, IiaB, CTPaHUIl) / CChIIKA Ha

pecypc

Kon-
Cemectp| BO
4acoB

[lonroroBka K 3a4€ty

Y4eOHO-METOUYECKUE MaTepHAalIbl B
QiekTpoHHoM Buge [1, . 1-11; 2, 1. 1-15;
3, o 1-11; 4, o 1-11]

IlonroroBka JIOKIIaJIOB

MeTtoauueckue ocooust st
CaMOCTOSITENIbHOM paboThl cTyneHTa [1];
Hayunsbie sxypHansl: Russian Journal of
[Nonlinear Dynamics; International Journal
of Non-Linear Mechanics; Chaos, Solitons
& Fractals; Physica D (Nonlinear
Phenomena); Physics Letters A; Chaos;
International Journal of Bifurcation and
Chaos (IJBC) in Applied Sciences and
Engineering; Physical Review E

3 35,75

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralnnumn

KonTposnb kauecTBa ocBO€HMsI 00pa30BaTeIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIHHOCTH 00yJaIOIIUXCHI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanwue
KOHTPOJILHOTO
MEpONPUSITHS

Ne | Ce- Bun
KM |mecTp| KoHTposs

Bec

Makc.

[Topsinox HauKcneHus: 6amIoB
Oamn

Y uu-
THIBA-
€TCA B

ITA

Texymmii

Jlokman
KOHTPOJIb

OrieHuBaeTcs TOKJIax Ha 3 Oajuia:

0 - TOKJaa HEe HOATOTOBJICH.

1 - B noKJaze OTCYTCTBYET OCHOBHOE
coJiep>KaHHe.

2 - IOKJIaJl HE COAEPKUT HEKOTOPHIE

3 |cyliecTBEHHbIE MyHKThl. MaTepualsl,
HCIIOJIB30BAHHBIC B TOKJIAJA€, B3ATHI U3

cTapiie 5 JeT.
3 - AOKJaz caenaH Ha BBICOKOM YPOBHE,

pOCCHfICKHX U MHOCTPAHHBIX HCTOYHUKOB HC

CTYACHT CBO60)IHO OTBCYACT Ha BOIIPOCHI.

3a4CT

[Ipome-
21 3 KYTOUHAs 3auér
arTecTanus

BOIIPOC OLICHUBACTCS B 3 Gamna.

0 - OTBET Ha BOIPOC HE U3JIOKEH,

9 |l - oTBET COAEPKUT CYIIECTBEHHbBIE
HEIOCTaTKH,

2 - OTBET COAEPKUT OIIMOKH,

3 - orBeT naH 0e3 OmMOOK WX OIIUOKU
HECYIIECTBCHHEIC.

B xaxxnom 6uiiere Tpu Bonpoca. Kaxipliii

MakcuMaIbHBIN 0aut mo ousery - 9 6auios.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS




Bun

IIPOMEXKYTOYHOU IIpouenypa nposeneHus Kpurepun
p Y P ypatp OLICHUBAHUS
arrecTanuu
Ha 3auére cTyneHt nonyvaer 6user. Ha nmuceMeHHbIH 0TBET MO
HEMY Ja€TCs 2 aKaJIeMUYECKHX 4aca, M0CIIe Yero CTYIEHT B coorsercTaun ¢
3a4yeT y ’ Y . 2.5, 2.6
OTBEYAET YCTHO I10 3TUM BolpocaM. [Ipoxoxnenue
[lonoxenust

HpOMe}KYTO‘-IHOﬁ aTrTeCTalluu ABJISICTCS 00s13aTEILHBIM.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Ne
KomrmereHnm Pesysbrarel 00yueHums KM
12

3HAET: OCHOBHbIE JTOCTHKEHUSI HEJTMHEHMHON (PU3MKH; OCHOBHBIE TOYHO pEllIaeMble

OIK-1 TEOPETUYECKUE MOJIEIN HETMHEHHBIX (PU3UUECKHX SIBICHUH, TOUHBIE U n
pUOIMKEHHBIE METO/IBI PELICHUS] HETUHEHHBIX YpaBHEHUI MaTeMaTu4ecKon (PU3UKH,
TEOPHH HEJIMHEHHBIX KoeOaHUi U BOJIH B PA3IMUHBIX (PU3HMUECKUX CUCTEMAX.

OIK-1 YMeeT: UCTOJIb30BaTh MaTeMaTHYeCKUi anmapar TeOpur HEMUHEWHBIX (PU3MUECKUX Ll
SIBJICHUI JIJIs1 perieHust Mpo(eCcCHOHaIbHBIX 3a/1a4.

OIK-1 I(i)IMeeT IIPAKTUYECKUH OIBIT: PEIICHUs HEJIMHEWHBIX YPAaBHEHUH MaTeMaTH4eCKOU A

V3UKU

TumnoBsie KOHTPOJIBHBIC 3aIdaHNUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI

ITeyaTHast y4eOHO-MeTOAUYECKASA JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nmpenycmorpena

6) OononHumenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 05 CmyOeHmos no 0C80EHUI0 OUCYUNTUHDL:

1.

MGTOI[H‘ICCKI/IG YKa3aHuA OJis1 CTyACHTOB

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

I.

MCTOI[I/I‘-ICCKI/IG YKa3aHuA OJis1 CTyACHTOB

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMEeHTaI[Us

HaunmenoBanue
Bun
No pecypca B bubnuorpaduyeckoe onucanue
JUTEPaTyphbl .
QJIEKTPOHHOH (opme
OJIEKTPOHHO- AxpomeeBa, T.C. CTpyKTypsl U Xa0C HEJIMHENHBIX Cpeax.
1 OcHoBHast OoubnuoTeyHas [DnexTponnslii pecypc] / T.C. Axpomeesa, C.I1. Kypaymos,
ureparypa cucreMa [.I. Manunenkuii, A.A. Camapckuidl. — DJEKTPOH. JaH. —
n3narensceTBa Jlans M. @ @m3marimt, 2007. — 488 c.




http://e.lanbook.com/book/2094
DeKTPOHHO- [lonssHuH, A./l. MeToas! pelieHus: HEMMHENHBIX YpaBHEHUM
OcHOBHAs - MaTeMaTu4ecKoi (PM3UKH U MEXaHUKH. [ DIeKTPOHHBIN
2 teparypa CHCTEMa pecypc] / A . Ilonstaun, B.®. 3aiines, A.W. Xypos. —
snarensersa Jlats DNeKTpoH. 1aH. — M. : @uzmariur, 2009. — 256 c.
http://e.lanbook.com/book/59377
OIEKTPOHHO- [lonsanun, A. . CnpaBounuk. HenuHeliHble ypaBHEHUS
3 JloronHuTenbHas |OMONIMOTEYHAs MaTeMaTn4ecKol (PU3UKH (TOYHBIE PELLIEHUS) | CIIPAaBOYHUK /
ureparypa cucreMa A. JI. Ilonsauun, B. @. 3aiineB. — Mocksa : PU3MATJINT,
n3narenbcTBa Jlans 2002, — 475 c. https://e.lanbook.com/book/2382
DNEKTPOHHO- UynuukoB, A. 1I. Maremarnyeckue MoJeIi HETMHEWUHON
4 JlononmHUTENbHAS |OMONIHOTEUHAS TUHAMUKHY : yaueOHoe mocooue / A. Y. UynudkoB. — 2-¢ U3,
nuTeparypa cucTema — Mocksa : DU3MATIIUT, 2003. — 296 c.
n3narenbcTBa Jlans |https://e.lanbook.com/book/59325

[lepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECIICUEHMS:

Her

[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecrieyeHue 1 CIUITHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuii . I_l IPEIyCTAHOBJICHHOE IPOrPaMMHOE 00eCIIeUCHHE, UCIIOIb3yeMOe JIIs
s Pa3IMYHBIX BUOB 3aHITHIA
[IpakTnueckue 504 .
MynbsTuMeIUHHOE 000PYIOBaHNE
3aHATHS U ceMuHaphI |(10)




