degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: MonenmupoBanue GU3NIECKUX CHCTEM aNre0po-reOMeTPUIeCKUMHI METOJaMU

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: CUHXPOTPOHHBIE U HEUTPOHHBIE METO/IBI UCCIICIOBAHHI
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
Kadenpa matemaTHky 1 MaTeMaTH4eCKUX METOIOB PU3UKU

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hopMbI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: M.B. Kapaces, 1-p ¢us.-mar. Hayk, npodeccop, mpodeccop

[Iporpamma obcyxnena Ha 3aceqannu Kadenpsl MmareMaTuku 1 MaTeMaTiHueckux MetonoB ¢usuku 18.03.2020



AHHOTANMA

JlaHHasg JAMCHMIUIMHA HANpaBlIeHa Ha IOATOTOBKY BBICOKOKBAIM(HUIMPOBAHHBIX CIIEHHUAINCTOB II0
MPUKIIAIHON MaTeMaTUKe, KOTOphle 00MaJaoT ITyOOKHM 3HaHHMEM COBOKYITHOCTH MAareMaTH4eCKHUX METOI0B
(B TOM umciie, HOBEHIINX), UCIOJIb3yEMbIX IIPU UCCIIEAOBAaHUM CUCTEM €CTECTBO3HAHMUS, NEPCIEKTUBHBIX U
BRXHBIX JJIs1 BBICOKMX TEXHOJOIMHA, a TaKKe BJAJCIOT METOJaMHu ajredpandeckodl M BEPOSTHOCTHOM
MH(POPMATUKH, KOMIBIOTEPHOTO CUMYIUPOBAHUS, ANTOPUTMAaMH BBICOKOIPONU3BOAUTEIBHBIX BBIUUCICHUN H
MPEICTaBICHUST HAy4YHOM WH(POPMALUK C HCHOIB30BAHHEM COBPEMEHHOIO IPOrpaMMHOI0O obOecredeHus,
CYIIEPKOMIIBIOTEPOB, CETEBBIX, MYJIbTUMEIUIHBIX CPEICTB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- IIO3HAKOMHUTBH CTYACHTOB C COBPCMCHHBIMU aHFe6pO-FeOMeTpI/I‘IeCKI/IMI/I METOHAaMU PCHICHHA 3aaad
TCOpUuun BO3My1_L[eHI/II\/’I, BO3HHMKAKOIINUX B 0a30BBIX MOJICIISIX MAaTeMaTHIeCKOM (1)I/IBI/IKI/I.

33]13‘[1/[ JAUCHUIIINHBI

- Oy4uTh CTYICHTOB alreOpamdecKkoMy (ONEepaTopHOMY) METOLY pEHICHHs 3aJad MaTeMaTH4YeCKOM
¢buznKH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uHpOpMaNNIo 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
pamMKax TemaTHueckoi o0macTH cBoed mnpodeccroHaTbHOU
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemiarh 3a/1auu, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMH
aHaJIM3UPOBaTh HAy4HbIE TPOOIEMBI, TONyYaTh |MOJEIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. [lepeuens MIaHUPYeMBbIX Pe3yJIbTATOB 00y4YeHHS MO AUCHUILINHE (MOAYJTI0)

B pesynbrare ocBoeHUSs TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATh:
- COBpEMEHHYIO0 anreOpanuecKyio (OMeparopHyl0) TEXHUKY TEOPHH BO3MYIICHHH | TEOPHUH
aanabaTUIeCKOTO MPUOITHKCHISL.

YMETh:
- 5(dexkTuBHO pemniath BO3MYIICHHBIC ITUHAMHYCCKHAE CUCTEMbI (JIMHCWHBIC W HEJIMHEHWHBIC) Ha
OOJIBIINX BpEMEHaX, a TAK)KEe CUCTEMBI aIuabaTHIeCKOro THIIA.

BIIAJICTh:
- 0230BBIMU MOHATHIMYU COBPEMEHHOM MaTeMaTHUeCKOH (QU3UKH.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATEINIFHYIO paboTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Anrebpanueckoe CpeiHeHHe B
1 op yepel 10 5 20
JIMHEHHBIX CHCTEMaX.
Anrebpanueckoe CpelHEeHuE B
2 pe yepel 10 5 20
HEJTMHEHHBIX CHCTEMaX.
OmneparopHast cxema aauabaTHYECcKOro
3 patop A 10 5 20
MPUOIIMKEHUSI.
Hroro yacos 30 15 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. AnreOpandeckoe ycpeJHEHHE B IMHEHHBIX CHCTEMAaX.

AcHMIITOTHKA pelieHUs] JTUHEHHBIX BO3MYINEHHBIX CHCTEM HAa KOHEYHBIX BpeMEHaX W Mpobiema,
BO3HUKAIONIAs Ha OONBIINX BpeMeHax. KoMMyTHpyIolie 1 HEKOMMYTHPYIOIIHE MaTPHUIIBL.
[IpeoOpa3oBanre CyMMBI JBYX MaTpHIl K CYMME JIByX KOMMYTHPYIOIIMX MAaTPHIl; KaK 3TO CHIEaTh
TOYHO W aCHMIITOTUYECKH 10 MalloMy Bo3MyllatoniemMy napametpy. [IpuBenenne oOnmx cemeicTs
MaTpHIl K KOMMYTaTUBHOMY BUy. CHCTeMa TOMOJIOTHIECKUX YPABHEHHIA.

Pentenne romonornyecKkux ypaBHEHMH B TEPMHHAX CIEKTPalbHBIX JIaHHBIX. PemeHne
TOMOJIOTHYECKUX YPABHEHHUH B TIEPUOAMYECKOM CIIy4yae B TEPMHUHAX OIHOTAPAMETPUICCKON TPYIIIBI
(PKCTIOHEHTHI OT MaTPHUIIBI).

Pentenne romMoJOrMuecKWX YpaBHEHHH B Cily4ae HECOM3MEPHMBIX COOCTBEHHBIX 3HAYCHUU B
TepMUHAX MHOTOITAPAaMETPUIECKOM IPYIIIEI. YCIIOBHUE AHO()AHTOBOCTH.

AcCHMIITOTHKA pENIeHHUs BO3MYIIEHHON JIMHEWHOW CHCTEMBI Ha OONBINX BpEMEHaX B IEPBOM
MPHOJIMKEHUH 110 MaJIOMy TapaMeTpy.

2. Anrebpanueckoe ycpelHeHHE B HEIMHEHHBIX CUCTeMaXx.

CBejZicHUE HENMHEHHOW CHUCTeMbl OOBIKHOBEHHBIX Au(depeHnnaibHbpIX YpaBHEHUH K JIMHEHHOMN
3amaye. Anrebpanueckasi cxeMa NOCTPOCHUS ACUMIITOTHKY PElIeHUs] Ha OOJIBIINX BPEMEHAX.
I'omonoruueckue ypaBHeHus B kiacce auhepeHIranbHbIX OepaTopoB MEepBOro nopsiaka. Pemenue
TOMOJIOTUYECKUX YPAaBHEHUN B IIEPUOAUUECKOM CIIyyae.

Bosmymienable ramMuiasTOHOBBI cucTeMbl. llepexon or kommyraropoB kK ckoOkam Ilyaccona.
Tomonoruueckne ypaBHeHHS K TPOCTPAHCTBY (YHKIMH Ha (a3oBoM mpocTpaHcTBe. PereHue
TOMOJIOTHYECKHX YPaBHEHUH B IEPUOTNYECKOM CIIydae.

IlepemeHHBIE NEHCTBHE-YTON M PEIICHUE TOMOJIOTHMYECKHX YPAaBHEHHH B IMOUYTH-IEPUOIUYECKOM
ciydae. [Ipumep: BO3MyIIEHHBI MHOIOMEPHBIH OCLMIIISTOP ¢ HECOU3MEPUMBIMH 4aCTOTAMHU.




JByMEpHBI H30TPOIHBIA OCLHWUIATOP C AHTAPMOHUYECKUM BO3MYIICHHEM YETBEPTOU CTEIICHU.
VYcpenHeHHast cucTemMa ¢ KyOM4YeckoW mpaBoi 4vacTeio. AnreOpa Jlu cuMMeTpuii HM30TPOIIHOTO
ocumiusitopa (cummerpun [1IBunrepa). Pexykins ycpemHeHHo# cuctembl K Bomuky Jinepa. [TomHoe
pellleHre yCPeTHEHHON CHUCTEMbI C MOMOIIBI0 MaTPHULl THUIA «POXKACHUE-YHHUTOKEHUE» U (OPMYI
KBa3UKOMMYTAaLUH.

3. OneparopHas cxema aJinadaTuaeckoro MpUOIMKEHUSI.

BonHOBBIE 1 KBaHTOBBIE CHCTEMbI C PAa3HOMACIITAOHBIMU CTETEHSAMH CBOOOIBI. ACHMIITOTHYECKOE
paszeneHue OBICTPBHIX U MEAJICHHBIX IepeMeHHbIX MeToioM bopra-Onmnenrelimepa. ®aza beppu.
Omeparop «aeiictBuey. M3ocnekrpanbHas gedopmanusa. OmepatopHas Bepcusi CBSI3HOCTH beppu.
VYpaBHeHue HyneBoW KpuBH3HBL. Da30BbIE MPOCTpAaHCTBA € HETPUBUAIBHOW TOMNOJOTHMEH U
annabaTn4ecKuil KJ1acc KOTOMOJIOTHHA.

HexommyTratuBHOEe  mpou3BereHue  (QyHKumid Ha  (a30BOM  IPOCTPAHCTBE,  OTBEUArOIICe
MIPOU3BENCHHIO OINEPATOPOB. BBIBOA M peElIeHHE TOMOJOTHYECKOTO YpPaBHEHHS. YHUBEPCAJIbHAS
JUHAMUYECKass CUCTeMa C MajbiM [1apaMeTpoOM B KaueCTBE «BPEMEHM» [UIl BBIYMCICHUS
3¢ GEKTUBHOTO raMIJIBTOHHAHA, HHTETPAJIOB IBUKCHUS U aquabaTHYeCKON CBSI3ZHOCTH.

[Ipumep: ammabatuueckoe mnpeoOpa3oBaHUE TPEXMEPHOTO YypaBHEHUs [enbpMronblna B Y3KOM
BOJIHOBOJIE K OfHOMepHOMY ypaBHeHHio lllpenunrepa Ha ocu BonHOBoAa. [Ipumep: 3dhdekTuBHBIN
raMUJIBTOHHAH C OJHOM CTENeHbIO CBOOOABI [UIsl omucaHus Apeida 3apsga MO MOBEPXHOCTH B
c11a00-HEeOTHOPOTHOM MAarHUTHOM TIOJIE.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
®onp nuteparypsl Kadeaps

1. V. I. Arnold, Mathematical Methods of Classical Mechanics (Nauka, Moscow, 1989).

2. V. 1. Arnold, V.V. Kozlov, A. 1. Neishtadt, Mathematical Aspects of Classical and

Celestial Mechanics (Springer-Verlag Berlin Heidelberg, 2006).

3. Snyder A. W., Young W. R. Modes of optical waveguides. (J. Opt. Soc. Amer. v.68, No.3, 297-309,
1978).

JlononHuTeNbHAS TUTEPATypa
®onp nuteparypsl Kadeaps

1. F. Bayen, M. Flato, C. Fronsdal, A. Lichnerowicz, and D. Sternheimer, Deformation theory (Ann.
Phys., 111, 61-151, 1978).

2. M. V. Karasev, “Adiabatic Approximation Via Hodograph Translation and Zero-Curvature Equations
(Russ. J. Math. Phys. 21 (2), 197-218, 2014).

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru— snexkrponHas oubianoreka dusrexa.
2. http://www.Sci-lib.com — Bonbmiast Hay4yHast GuGnuoTeKa.

3. http://www.eqworld.ipmnet.ru - Mathematical Equations - EQWorld ®u3uko-maremarnueckas
o6ubnuoreka. Kuuru B popmare DjVu u PDF. eqworld.ipmnet.ru

4. http://arXiv.org— CornellUniversityLibrary — bubnuorexa Koprenbckoro YHuBepcurera,
3NIEKTPOHHBIN pecypc arXiv



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

B mporiecce caMoCTOSTENEHON padoThl 00yYaIONUECs MOT'YT UCIIOIb30BATh MPOTPAMMHBIC CPEICTBA
WolframMathematica, a Taxoxxke MATLAB, Mathcad,

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

JJis ycrenHoro oCcBOEHUs Kypca, HIOMUMO MOCEIEHUs JIKIUH U CEMUHAPOB, OT CTyACHTOB TpedyeTrcs
caMmocTosTeNbHas paboTa B 00beMe He MEHee YeM Te 4Yachl, KOTOPbIE yKa3aHbl Ul KaKIOro pasielna
porpaMMsl. B OCHOBHOM, 3TO BpeMsI OTBOAUTCS HAa CAMOCTOSITEIEHOE PEIIEHUE 3aJ]ad, BbIIABAEMBIX
Ha JICKIMSX M NPAKTHYECKHX 3aHATHAX. CaMOCTOSATENbHbIE 3aHATHS BKIIOYAIOT B ceOs Taroke
MIOBTOPEHME MaTepuana JIEKIM, CEMHHApCKHUX 3aHATUH. M TMOATOTOBKY K IPOMEKYTOYHBIM
TECTUPOBAHUSAM, KOTOPbIE IPOBOIATCS JUIsl TEKYILETO KOHTPOJISI 32 YCBOGHUEM MaTepHalla.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: CUHXPOTPOHHBIE U HEUTPOHHBIE METO/IBI UCCIICJOBAHHUI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpadoTunk: M.B. Kapaces, a-p ¢us.-mar. Hayk, npodeccop, npogeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIe0OBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare m3ydeHus QUCHUILIMHBI «MopenupoBaHue (U3NYECKUX CHCTEM alre0po-reoMeTpruuecKuMHU

METOAAMM» O6y‘laIOH_[PII>'ICH JOJIKCH:

3HAThb:

- COBpEMEHHYIO0 anreOpanyecKyio (OIeparopHyl0) TEXHHKY TEOPHH BO3MYIICHUH H TEOPHUH

a1nabaTuvecKkoro MpruOIMKEHUSI.
yMeThb:

- a(pdexkTuBHO pemars BO3MYIICHHbIC JIUHAMHYECKHWE CUCTEMbI (JMHEWHbIE M HEJIMHEWHBbIC) Ha
OONBIIMX BPEMEHAX, a TAK)KE CHCTEMBbI aIna0aTHYECKOrO THIIA.

BJIad€Th:

- 0a30BBIMU ITOHATUIMU COBpeMeHHOﬁ MaTeMaTH4eCKOM (1)I/IBI/IKI/I.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TEMaM MPEbIIyIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJICHHON TEME.




3. IlepeyeHb THUNOBBLIX KOHTPOJBHBIX 3a[laHUil, MCHOJb3yeMbIX [JIsl
OLICHKM 3HAHUI, YMEHUH, HABbIKOB.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB!

1. AcUMNTOTHKA pEIICHUS JMHEWHBIX BO3MYIIEHHBIX CHCTEM Ha KOHEYHBIX
BpEMeEHax U rnpooiieMa, BO3HUKaOIIas Ha 00JbluX BpeMeHax. KommyTtupyronre
1 HEKOMMYTHUPYIOIIUE MATPHULIBI.

2. IlpeoOpa3oBanre CyMMBbI JIBYX MATpPHUIl K CyMME JBYX KOMMYTHPYOIIHX
MAaTpHUIL: KaK 3TO CI€JIaTh TOYHO M ACUMIITOTUYECKH [0 MAJIOMY BO3MYIIAIOIIEMY
napametpy. [IpuBeneHne oOMUX CEMEWCTB MAaTpULl K KOMMYTAaTUBHOMY BHUIY.
Cucrema roMoJIOTHYECKUX YPaBHEHUM.

3. Pemenue roMosIOTHYECKUX YPAaBHCHHUA B TEPMHUHAX CHEKTPATHHBIX JTaHHBIX.
Pemienne roMonornyeckux ypaBHEHUM B NEPUOJMYECKOM CIIydae B TEPMHUHAX
OJIHOTIAPAMETPUUYECKON TPYMIBI (IKCIIOHEHTHI OT MATPHUIIbI).

4. PemieHne TOMOJIOTHYECKHMX YpaBHEHHUA B CJIydae HECOM3MEPUMBIX
COOCTBEHHBIX 3HAYEHUH B TEPMUHAX MHOTOIAPAMETPUYECKON IPYIIbL. Y CIIOBUE
T10(haHTOBOCTH.

5. AcUMNTOTHKA pEUICHUS BO3MYIIEHHOW JIMHEWMHOW CHUCTEMbl Ha OOJBIIMX
BpEMEHax B NIEPBOM MPUOIMKEHUH 110 MAJIOMY TapameTpy.

6. CBeneHHe HETUHEHWHOW CHUCTEMBbl OOBIKHOBEHHBIX A depeHInaIbHbIX

ypaBHEHUN K JIMHEWHOM 3ajmaye. AureOpanueckass cxema HOCTPOCHUS

ACUMIITOTHKH PELICHUS Ha OOJIbIINX BpEMEHaX.

7. T'omoisiornueckue ypaBHEHUs B kiacce Au(depeHIraIbHbIX ONEepaToOpOB

IIEPBOTrO MOpPsAKA. PeleHne romMoJIOrM4eCKUX YpPaBHEHHWW B NEPUOAMYECKOM

ClIyvae.

8. Bo3MynieHHbIE TaMUIBTOHOBBI cucTeMbl. llepexon OT KOMMYTaTOpOB K

ckoOkam Ilyaccona. ['oMonoruueckue ypaBHEHUsI K TPOCTPAHCTBE (PYHKIUN Ha

da3oBOM  TIpOoCTpaHCTBE. PemieHMe  TOMOJIOTMYECKUX  ypaBHCHHH B

IIEPUOANYECKOM CIIydae.

9. TlepemeHHBIE OEHCTBHE-YIOJd W PEUIEHUE TOMOJOTMYECKHX YpPaBHEHUU B

[MOYTU-TIEPUOIUYECKOM  ciaydae. llpumep: BO3MYLIEHHBIM MHOTOMEPHBIN

OCLIMJIIATOP ¢ HECOU3MEPUMBIMHU YaCTOTAMU.

10. JIByMepHBbIil U30TPOMHBIN OCHMIIIATOP C aHTAPMOHUYECKUM BO3MYIICHUEM

YETBEPTOW CTENEHU. YCPEIHEHHAsl cucTeMa ¢ KyOW4YecKoW MpaBoil 4acTbio.

Anrebpa JIu cummeTrpuii n3orpornHoro ocuwuisatopa (cummerpuu [lIBunrepa).

Penykuuss ycpenHeHHOM cHCTEMBI K BONYKy Ouiepa. llonmHoe pemenue

YCPEAHEHHOM CUCTEMBI C IIOMOUIBIO MATPHIL] TUIA «POKIAECHUE-YHUUTOKEHUE» U

(bopMys KBa3UKOMMYTalMU.

11. BoyHOBbIE M KBAHTOBBIE CHCTEMBI C Pa3HOMACIUTAOHBIMU CTEHEHSIMU

cB00OIbI. ACUMITOTHYECKOE pa3ziesieHue OBICTPhIX U MEJICHHBIX TEPEMEHHbBIX

MetonoMm bopua-Onnenreitmepa. ®a3a beppu.

12. Omneparop «neictBue». M3ocnekrpanpHas aedopmanus. OnepaTopHas

Bepcusi CBSI3HOCTH beppu. VYpaBHeHue HyneBou KpuBu3Hbl. Da3oBbie

MPOCTPAHCTBA C HETPUBUAIHLHOM TOTOJOTUEH U aauabdaTHYEeCKud Kiacc

KOTOMOJIOTUH.



13. HekommyTaTtuBHOE mpou3BeneHue (QyHKUUNA Ha (Ha30BOM MPOCTPAHCTBE,
OTBEYaIoIlee MPOU3BECHHUIO OTIEPaTOpOB. BBIBO 1 pelieHrne roMoIorn4eckoro
ypaBHEHHs. YHUBEpcalbHas JIWHAMHUYECKAs CUCTEMa C MaJlbIM IapaMeTpoM B
KayecTBe «BPEMEHW» Uil BbIYMCICHUS A(P(EKTUBHOTO TraMIJIbTOHUAHA,
MHTETPAJIOB ABWKEHUS U a1na0aTHIeCKON CBSI3HOCTH.

[Tpumepsl SK3aMEHAIMOHHBIX OUJIETOB
Bomnpoc 1.

ACHUMNTOTHKA pElICHUS JIMHEUHBIX BO3MYIIIEHHBIX CUCTEM Ha KOHEUHBIX BPEMEHAX
U 1npobiieMa, BO3HUKaroIas Ha OoJpIIMX BpemeHax. KoMmmyrtupyromue u
HEKOMMYTHUPYIOIINE MATPHUIIBI.

Bomnpoc 2.

Jloka3aTh COBIAJECHUE PEMICHUN TOMOJIOTUYECKUX YPABHEHUM, IOJYYEHHBIX YEPE3
CIIEKTPAJIbHOE PA3JIOKEHUE U Uepe3 OJTHONAPAMETPUUECKYIO TPYIITY (IKCIIOHEHTY).

4, Kputepumn oueHUBaHUS

Onenka o6ayel | Kpurepuit
10 Bcecroponnue, CUCTEMAaTU3UPOBAHHBIE,
OtnauyHo 9 rIyOOKHE 3HAHHUS TPOrpamMMbl, YMEHHE
8 pemaTh KOHKPETHBIE 3a/1aud, MPaBUIbHOE
000CHOBaHUE MPUHSITHIX PEIICHUN
7 TBepnoe 3HaHuME Marepuana, YMEHUE
Xopouio 6 OPUMEHSITh TOJYyYCHHBbIC 3HAHUS TpU
5 pelIeHUH KOHKPETHBIX 3aj/lay, JOIyCKaeT
HEKOTOPbIE HETOYHOCTH.
4 Bnanenue OCHOBHBEIMH paszaenaMu
Y I0BJIETBOPUTEIIBHO 3 IIPOTPAMMBI, HEO0OXO0TUMBIMU U1t
JanbHeero o0y4eHusi, Ho 3HAHUS HOCAT
HECUCTEMATUUYECKUH, Pa3pO3HEHHBIN
XapakTep.
2 OTCyTCTBYIOT 3HAHUA 6a30BoOI
HeynoBneTtBopurenbHo COCTaBJIAIOLIEH JTUCLUUILINHBI,
JOMYCKAlOTCs  IpyOble  OmMMOKH B
U3JIOKEHUH  Marepuaina,  OTCYTCTBYET
yMEHHUE peliaTh THUIIOBbIE, CTaHIapTHBIC
3a/1ayu.

5. Meroauyeckune MaTepuaJibl, ONpeaessiiomue npoueaypbl OleHMBAHUS
3HAHUM, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEIbHOCTH.



Ilpu mpoBexeHun sk3ameHa oOydarolemycsi npefocraBisercs He MeHee 40
MUHYT Ha MOArOTOBKY. Ompoc mo Oujery W OTBEThl Ha JIONOJIHUTEIbHBIE
BOIIPOCHI HE TOJIKEH MPEBBIIIATH IBYX aCTPOHOMHUUYECKHX yacoB. [1o 3aBepiiennn
OTBEJICHHOTO Ha ONpPOC BPEMEHM, HK3aMEHATOp JIOJDKEH BBICTABUTH
oOyuarolemMycs OL[EHKY B COOTBETCTBUH C BBIILIEIPHUBEIEHHBIMU KPUTEPUSIMH.



