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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: JonomHuTenbHbIE IIaBbl AaHAIMTHYECKON MEXaHUKH
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: C.I1. Tpopumos, kau. Gus.-Mar. HayK, ACCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl MaTeMaTH4ecKOro MOJACTMPOBAHHS U IPUKIIAIHON MaTeMaTHKH
01.04.2024



AHHOTANMA
B xome wsyuenmss kypca "JlomonHWTENbHBIC TJIaBBI AHAJUTHYECKOH MeEXaHUKU" CTYISHTHl HW3ydaroT
(dyHIaMEHTaNbHbIC TIOHATUS M 3aKOHBI B 0O0JAcTH TaMHIITOHOBOM MEXaHWKH W KJIACCUYECKOW TEOpHUU
BO3MYILIEHUM, TEOMETPUUECKYIO UHTEPIPETALIMIO OCHOBHBIX MTOHSATUN U 3aKOHOB TaMUJIBTOHOBON MEXaHUKU U

3HAKOMSTCS ¢ 0a30BBIMU cBefieHusIMU 0 KAM-Teopuu 1 Teopun Bo3MyIlieHnid Xopu-Jlenpu.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- O3HAKOMJICHUE CTYACHTOB C COBPEMCHHLIM I'COMCTPUYCCKUM NOAXOAOM K 3ajadaM aHAJIUTUYECKOM

MCXaHUKH U TCOpUH BOSMYH_ICHI/II\/’I.

33]13‘[1/[ JAUCHUIIINHBI

- HpI/IO6peTeHI/I€ er'IY6J'ICHHBIX 3HAHMH B 00JIaCTH FraMUJIETOHOBOM MEXAHUKHU M KJIACCHUYECKOU TCOpUHn

BO3MYILIEHUH;

- OCBOCHHUC TCOMCTPHUUCCKUX MCTOLOB raMUJIPTOHOBOM MEXaHMKM KaKk MEXaHHKH Ha

CHUMIIIICKTHUYCCKHUX MHOF006p33I/I$IX;

- 3HaKOMCTBO ¢ ocHoBaMU KAM-teopuu u Teopuu Bo3myuieHuit Xopu-Jemnpu.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[1K-2 [MorumaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKHi anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHH

I1K-2.1 3Haer OCHOBBI Hay4YHO-UCCJIEeI0BaTEIbCKON
NEeSITETLHOCTH B 0071acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[IK-2.2 YMmeeT nmpuUMEHATH MOMyYCHHBIC 3HAHUS B 00JacTu
(byHIaMEeHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNHU U

peaThb CTaHZapTHBIE  3aJadyd B COOCTBEHHOM
Hay4YHO-HUCCIIEI0BATEIBCKON IEATEILHOCTH
[IK-2.3 Nwmeer MIpaKTUYEeCKUN OTIBIT

HAay4YHO —HCCJ'Ie,Z[OBaTeJ'ILCKOﬁ ACATCIIBHOCTH B obOmacTu

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

[1K-2.4 BnageeT MeTogaMu U alropuTMaMu peLICHUs 3a1a4
nuppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTtepner, AHHOTHPOBAHUS, pedepupoBanus,
oubnmorpaduIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

I1IK-3 Bnazneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOICHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSIX) XapakKTepa,
MPE/ICTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBHI BEJCHUS HAYYHAHCKYCCUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IMK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeeT mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKUX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B objactu
MH()OPMAIMOHHBIX TEXHOJIOTHIl

IIK-1 I'oTOB K BKIIIOUEHHIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIIOCOOBI apryMEHTAlluy; BIIaJE€CT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB U
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE




LIPOBOAMTD 110 HAYYHbIM PYKOBOACTBOM
JIOKaJIbHBIC UCCJIEIOBAHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOMH
o0mactu mpodeccruoHaIbHON NesTENBHOCTH

[IK-1.2 VYmeer pemars Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HAThb!
- (yH#aMeHTaJbHbBIE MOHATHS M 3aKOHbI B OOJIACTH TaMUJIBTOHOBOW MEXaHWKH U KIACCHYECKON
TEOPUH BO3MYILICHUIA;
- KayeCTBEHHYIO T€OMETPHUYECKYIO0 MHTEPIIPETAIMI0 OCHOBHBIX MOHATUH M 3aKOHOB I'aMUJIBTOHOBOM
MEXaHUKHU;
- 0azoBeie cBenenus 0 KAM-teopun u Teopun Bo3myleHnit Xopu-/lenpu.

YMETb:
- BBIBOAMTH C JIOCTaTOYHOM CTEMEHBIO CTPOTOCTH OCHOBHBIE TEOPETUUYECKHE PE3yNIbTaThl
TaMIJIBTOHOBOIM MEXaHHKH;
- BHU3YQJIM3HUPOBaTh AMHAMHUKY TaMHJIBTOHOBOH CHCTEMBI C IOMOIIBIO PAa3IMYHBIX T€OMETPUICCKUX
METO/I0B U T€XHUK;
- npaBWiIbHO M 3((EKTUBHO NPUMEHSITh MaTEMaTHMYECKHE METOAbl TEOPHUU BO3MYILECHHUI B
MPUKJIAJHBIX 33/1a4aX MEXaHUKH.

BIIAJICTh!

- TEXHHUKOH NpeACTaBICHUS IBM)KEHUS BO3MYIICHHOW raMHJIBTOHOBOM CHCTEMBI B BUJIE (POPMAaTIbHBIX
aCUMIITOTUYECKUX PSAJOB;

- HaBBIKaMH YHCJIEHHOIO MOJEIHPOBAHMS MEXaHMYECKUX CHUCTEM C HCIIOJIIB30BAHHEM MPOrPaMMHBIX
cpencts MATLAB®;

- KYJIBTYpoO# moucka u o0pabOTKM aKTyaJbHOW HaydyHOW MHQOpMAanuM (CTared, KHAT) HA PYCCKOM H
AHIVIMMCKOM SI3bIKaX B ceTH MIHTEpHET.

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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Knaccuueckass  Teopust  BO3MYyLIEHUH 6 20
[Tyanxkape-tdon Laitnens-bpayapa.
) MaTeMaTI/I‘leCKE/Ie OCHOBBI ] 10
raMUJIBTOHOBOW MEXaHUKHU.
3 OcHOBBI TEOPUH BO3MYLIECHUH 6 10
Xopu-/emnpu.
OcHOBBI TEOpUHN
4 Konmmoroposa-ApHonbaa-Mosepa 6 10
(KAM).
5 Ot narpamKesa dbopmamuzma K 4 10
raMHUJIBTOHOBOW MEXaHHKE.
Hroro yacos 30 60
Iloaroroska k sk3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Knaccuueckas teopust Boamyienuit [lyankape-don Laiinens-bpayapa.

Teopust Bosmymienuii [lyankape 1Jisi HEBBIPOXKACHHBIX cUCTeM. PaznoxeHue B (opManbHBIC PSIZIbL.
Meron Jlunmmrenra-Ilyankape. MeTon pasaeneHuss BpeMEHHBIX MaciTaboB (MYJIBTUMACIITa0OHBIN
aHaJH3).

Breipoxnennsie cucrtembl. [IpoOmema wmanbix 3Hamenareneit. Teopust ¢on Iladinens-bpayapa.
Ocpenuenue. BekoBble, nonronepruoandecKie, KOPOTKONEPHOANYECKHIE YICHBI.

2. MaremaTnueckue OCHOBBI TaMUJIBTOHOBOM MEXaHUKH.

Huddepenumpyemble (mamkue) MHoroobOpasus. KacarenbHoe mnpoctpancTtBo. KacarenbHoe
paccinoenue. [uddepenumansusie k-¢popmbl. Cummiexktuueckue MmHorooopasus. AnreOpa Jlu.
Teopema JlmyBwmns o ¢azoBom obObeme. Teopema [lyankape o BosBpamieHuu. OToOpaskeHue
Ilyankape. WHrerpansHblii wnHBapuaHT Ilyankape-Kaprana. VYHuBepcanbpHBIM HMHTErpajibHBIN
nHBapuadT [lyankape. Teopema [')poMOBa 0 HECKHUMAEMOCTH.

Uurerpupyembie cucrembl. Teopema JInyBWILIS-ApHONBIA 00 MHTETPUPYEMBIX CUCTEMax. YCIOBHO
MEPUOJUYECKHE TPACKTOpUHU. Pe30oHaHCHBIE M HEPE30HAHCHBIE 4YacTOThHl. HBapuMaHTHBIE TOPBHI.
[lepemennsie  peiictBue-yron. Teopema o cpeaneMm. Meron bupkroga HOpManmzanuu
raMUJIBTOHUAHOB.

3. OcHOBBI TeOpUH BO3MYIIEHHH Xopu-/enpu.

['pynnet JIu. MHuHUTE3UMaNbHBIE KaHOHMYECKHE mpeoOpazoBanus. [IpousBoansie Jlu. Paapr Jlu.
Oo6parnbie peodpazopanus JIu. PekypcuBhas popmyna Jenpu.

Psnpr JIu B mepemennsix neiictBue-yroin. [leprypOaimonnsie ypaBHeHs: XopH. BeruncieHne 4ieHOB
BbICIIMX NopsiAKoB. CpaBHEHHE Teopuu Xopu-emnpu ¢ Teopueit [lyankape-don Laiinens-bpayapa.

4. OcHoBsl Teopuu Konmmoroposa-ApHonbaa-Mozepa (KAM).

[TpoGiiema cxomumocTH GOpMaNbHBIX pAaoB. CoOXpaHEeHHE YCIOBHO MEPHOIUYECKUX JBMKCHHN TIPH
MajloM BO3MYILCHHM HEBBIPOXKJICHHOW cucTeMbl. Teopema KonmoropoBa u ee pacmupeHne Ha
Clly4dail BEIPOKJICHHBIX CHCTEM. Pa3pylieHue pe30HaHCHBIX MHBAapUAHTHBIX TOPOB HEBO3MYIICHHOM
3agaun. Auddysus Apronsaa. OneHka cBepxy Ui ckopoctu auddys3un (onenka Hexopoiesa).

5. Ot narpanxeBa hopMann3Ma K TaMUJIBTOHOBON MEXaHUKE.

O0001eHHBIE KOOPIMHATEI M cKopocTH. Kitaccudukanms MexaHudeckux cCBsizedl. [oioHOMHBIC
CBsI3H. YpaBHEHUs Diiepa-Jlarparika Ui TOJIOHOMHBIX cucTeM. JlarpamxuaH.

[Mpuanmn HamMeHnbinero aeivictBusi [amunbroHa. IlpeoOpazoanme Jlexanmapa. O0600mEeHHBIE
umiyabebl. Kanonmyeckune ypaBHeHust [amuibrona. IlepBeie mHTerpansl. CkoOku IlyaccoHa.
Kanonnueckue npeodpazoBanus. [Ipoussossimas ¢pynkuus. YpaHenue [amunsrona-ko0u.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue 1Jisl JIEKIHUNA: KOMIBIOTEP U MYJIBTUMEIUITHOE 000pya0BaHuE (ITPOEKTOP,
MapKepHast JocKa, CBsi3b ¢ IHTEpHETOM).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI




OcHoBHas nuTeparypa
1. Apnonsa B.M. Maremarnueckre MeTozbl Kilaccuueckoi mexanuku. Uzn. 5-e, crep. — M.: YPCC,
2003. DnexTpoHHast BEpCHs KHUTH JOCTYIIHA AJIS IMYHOTO MoJb30BaHus cryaentamu B MIIM PAH.
2. Tpemes /JI.B. 'amunsronosa mexanuka. Cep. «Jlekunonusie kypcst HOLly, Boim. 4. — M.: MAH,
2006. DnexTpoHHast BEPCHsI KHUTH JOCTYIIHA MO CCBUIKE
http://www.mi.ras.ru/noc/lectures/04tresh.pdf
3. Sylvio Ferraz-Mello, Canonical Perturbation Theories. Degenerate Systems and Resonance,
Astro-physics and Space Science Library, Vol. 345, Springer, 2007. DnexkTpoHHast BepCHsI KHUTH
JIOCTYITHA JIJISl JIMYHOTO TT0JIb30BaHus crynentamu B UTIM PAH.

JomnonHutensHas auTeparypa
1. Apnonsa B.H. T'eomeTpudeckue METOBI B TEOPUH OOBIKHOBEHHBIX (D (epeHIInanbHbIX
ypaBuenuii. Uzn. 4-e. — M.: Uzn-so MIUHMO, 2012. DnekTpoHHast BEpCHsI KHUTH JOCTYIHA AJIs
JIUYHOTO TOJIb30BaHus cryaeHTamu B UTIM PAH.
2. Tony6er FO.®. OcHOBHI TeopeTnueckoil Mexanuku. M3, 2-e, nepepad. u gom. — M.: U3a-o M1,
2000. DnexTpoHHAas BepCHUs KHUTH JOCTYITHA JJIsl IMYHOTO Mosib3oBaHus crynentamu B UTIM PAH.
3. XKypasnes B.®. OcHoBbI TeopeTnueckort Mexauuku. U3z, 3-e, mepepad. — M.: @uzmariut, 2008.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

www.keldysh.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[IporpammHOe obecriedeHre u MHGOOPMAITMOHHBIE TEXHOJIIOTUH HE TPEOYIOTCS.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomMMoe Bpemsl [uis paldoThl CTylIeHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHbIX JUISI CaMOCTOSATEJIBHOTO  M3Y4EHHS,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPKACHHI, CBOICTB;

— MOATOTOBKY K TU(EPEHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocyuiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTAlUM.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku

kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKN
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: C.IL. Tpodumos, kau. ¢u3.-Mar. HAYK, ACCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTU4YEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
Hay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENIBHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaoB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCH U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 NmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEI0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT npUHOUNBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeYeHHsT B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BHIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKWH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAYyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA AUCHUIIINHBI <(I[OHOJ'IHI/ITCJ'IBHBIG [JIAaBBI QHAIIMTUYCCKON MCEXAHUKH O6y‘IaIOH_H/II\/’IC$I

JOJIKCH:

3HATb:

- Q)YHI[aMeHTaHBHBIC MOHATHS W 3aKOHBI B OO0JACTH T'aMHJIBTOHOBOM MEXAaHUKH MU KIACCHYECKOU

TEOPHUH BO3MYILECHUI;

- Ka4eCTBEHHYIO F€OMETPUYECKYI0 MHTEPIPETALMI0 OCHOBHBIX IOHITUN U 3aKOHOB raMHJIBTOHOBOM

MCXAaHUKH;

- 0azoBeie cBenenust 0 KAM-teopun u Teopun Bo3myIeHniit Xopu-/lenpu.

yMeThb:




- BBIBOOAUTL C ,I[OCTaTO‘IHOfI CTCIICHBIO CTPOrOCTH OCHOBHBIC TCOPCTUUCCKUC PC3YIIbTAThI
raMuJIETOHOBOM MCXaHUKU,
- BHU3yaJIM3UPOBATH JUHAMUKY T aMUJIFTOHOBOM CHCTEMBI C MOMOIIBIO PA3JIMYHBIX I'COMCTPUUICCKUX
MCTOIOB U TCXHHK;
- OpaBUJIIbHO U 3(1)(1)€KTI/IBHO MNPpUMCHATH MAaTCMATHYCCKUC MCTOABI TCOPUU BOBMYIIIGHI/Iﬁ B
MPUKIIAAHBIX 3aJa4aX MCXaHUKU.

BJIA1€Th:

- TEXHHUKOH NpeACTaBICHUS IBM)KEHUS BO3MYIICHHOW raMHJIBTOHOBOM CUCTEMBI B BUJIE (POPMATIbHBIX
aCUMIITOTUYECKUX PAJOB;

- HaBBIKaMH YHCJIEHHOIO MOJEIHPOBAHMS MEXaHHMYECKUX CHUCTEM C HCIIOJIIB30BAHHEM MPOrPaMMHBIX
cpencts MATLAB®;

- KYJIBTYpoO# Mmoucka u 00pabOTKM aKTyalbHOW HaydyHOW MHQOpManuM (CTared, KHAT) HA PYCCKOM H
AHIVIMMCKOM SI3bIKaX B ceTH MIHTEpHET.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs k auddepHimpoBanHOMy 3a4ETy:

l'ononomHuslie cBs3u. YpaBHeHUs Ditnepa-Jlarpanixka asisi TOIOHOMHBIX CUCTEM.
[IpeobpazoBanue Jlexanapa. Kanonnueckue ypaBHenus ['amuinbToHa. [lepBble HHTETpaIBL.
Kanonnueckue npeodpazoBanus. [Ipoussonsmas pynkuus. YpasHenue ['amuisrona-Ixkoou.
Huddepennmanbapie k-popmbl. CuMITIIEKTHYUECKHE MHOTO00pasusi. Anredpa Jlu.

Teopema JlnyBuiis o ¢pazoBoMm oobeme. Teopema [poMoBa 0 HECKHMMAEMOCTH.

Teopema [lyankape o Bo3ppamienuu. Otoopaxenue [lyankape.

Wurerpansusbiii nuBapuanTsl: [lyankape-Kaprana, yausepcanbHblii nHBapuaHT [lyankape.
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Teopema JlnyBumis-ApHombaa 00 HHTErPUPYEMBIX crcTeMax. MiHBapraHTHbIe TOpHI. Pe3oHaHc.

9. Ilepemennsie neiictBue-yroi. Teopema o cpeaaeM. Hopmanbubie popmbl bupkroga.

10.Teopus [Tyankape. Paznoxenue B popmaibublie psabl. Meton JInaamrenta-ITyankape.

11.Meton pa3aeneHusi BpeMEHHBIX MaciTaboB (MyJIbTUMACINTAOHBINH aHAITN3).

12.IIpoGnema manbix 3HameHarenei. Teopus Gon Llaiinens-bpayapa. Ocpeanenue.

13.IIpoGiema cxomumoctu GhopManbHBIX psjioB. Teopema KonMoroposa-ApHomnbia.

14.Pa3zpyiieHue pe30HaHCHBIX HHBapUaHTHBIX TOpoB. Juddys3us ApHonbaa. Ouenka Hexopomesa.
15.I'pynmst JIu. MaduHUTE3MMANBHBIE KAHOHUYECKUE TpeoOpaszoBanus. [Iponssoansie JIu. Psaasr Jlu.
16.Teopust Xopu-Jlenpu. Psaabr JIu B nepemennHsix neiicteue-yroiu. [lepTypOanuoHHbie ypaBHEHUSI.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAaHUS YYeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTABIIIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



OtmeHka Xopoto 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, TPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHbIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISIETCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, IpaMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA IPAKTHKE, HO JOIyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yHIOBICTBOPUTENHHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OreHKka yHIOBIETBOPUTENBHO 3 Oajia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO porpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh MOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaii - BBICTABISACTCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
cozepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JIOMyCcKaeT rpydeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpems mnposenenus auddepenurpoBaHHoro 3au€ra  oOyvarommecs MOTYT IOJIb30BaThbCS
NpOrpaMMOM JUCLHUIUIMHBI, a TAaKXE CHOPABOYHOM JIUTEPAaTypOM, BBIYHMCIUTEIBHON TEXHUKOMU,
KOHCIIEKTaMH JICKIIHH.

JuddepeHurpoBaHHbINA 3a4ET MPOBOAUTCS IIyTEM OPraHU3alMU CIIEHUAIBHOTO ONPOCca, MPOBOAUMOTO
B yCTHOM (hopme.



