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AHHOTANMA

B xome wu3yuenusi kypca "JlomomHuTENbHBIE IJIABbl AHANUTHYECKOM MEXaHUKH' CTYOCHTHl H3ydaloT
(byHIaMEeHTaNbHbBIE TOHATHS M 3aKOHBl B OOJIACTH TaMHMJIBTOHOBOW MEXaHMKH M KJIACCHYECKOH Teopuu
BO3MYIIIEHUH, TEOMETPUUECKYIO UHTEPIIPETALMIO OCHOBHBIX MOHATUI U 3aKOHOB T'AMHJIBTOHOBOW MEXaHUKHU U
3HAKOMSTCS ¢ 0a30BBIMU cBefieHusIMU 0 KAM-Teopuu 1 Teopun Bo3MyIlieHnid Xopu-Jlenpu.

1. lean u 3apa4un

].le.]'ll) AUCHUIIINHBI
O3HaKoOMJICHHE CTYACHTOB C COBPEMCHHBLIM I'€COMCTPUYCCKUM IOAXOAOM K 3aaadaM aHAJIUTHYECKOM
MCXaHUKH U TCOpUH BOBMYH_ICHI/II\/’I.

3agaum AUCUMIIHHBI
* npuoOpeTeHHe yriyOleHHbIX 3HAHUN B 00JIaCTH raMHJIBTOHOBOM MEXaHUKH U KJIACCHUYECKON TEOpHUn
BO3MYILIEHUH;
. OCBOEGHUE TI'€OMETPUYECKUX METOAOB TIaMUJIBTOHOBONM MEXaHUMKUM KaK MEXaHUKM Ha
CHUMILIEKTHYECKUX MHOTO00pa3usix;

* 3HaKOMCTBO ¢ ocHOBaMu KAM-Teopuu u Teopun Bo3MyIeHuin Xopu-/lemnpu.
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

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Cnoco0OeH BbIOUpaTh U (UIH) peLICHUS

paspabarbiBarh noaxos! K pemeHuo TunoBbix |OITK-3.2  CnocobeH ucCmonb30BaTh HCCIENOBATEIBCKHE
1 HOBBIX 33734 B 00acTi npoecCHOHaIbHON  |METOABI NPU PELICHUH HOBBIX 3a/1ad, NPUMEHsS 3HAHHS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA Pa3JINIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METO/IaMH PEIICHUS, TOHUMAET U YYHUTHIBACT Ha MPAKTHKE
TPaHUIBI TPUMEHUMOCTH TTOTYYaeMbIX PEIICHHMA

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC

ITK-2 CriocobeH caMOCTOATENLHO UK B HCCIICAOBAaHUA CAMOCTOATENIBHO HMIM B COCTaBE€ HAy4HOIO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA

KOJICKTHBA OPraHU30BbIBATH U IIPOBOJUTD [IK-2.2 CnocoOeH mnpoBOIUTH ampoOaluio pPe3yJabTaToB
HayYHBIE HCCIIENOBAHMUS M UX anpoOaiuio Hay4HO-HCCIIEN0BATEIbCKON paboTHI MOCPEACTBOM

MyOJIMKAIIMKY HAYYHBIX CTAaTeil U yyacTus B KOH(EPEeHIUIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pesynbTrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
- (yHgaMeHTaJbHBIE MOHATHS M 3aKOHBI B OOJACTH TraMHMJIBTOHOBOW MEXaHMKHM M KJIACCHYECKOU
TEOPUH BO3MYILICHUIA;
- KaueCTBEHHYIO I'€OMETPHUYECKYI0 MHTEPIPETAILHIO OCHOBHBIX MOHATHH M 3aKOHOB T'aMHJIBTOHOBOIA
MEXaHUKH;
- 0azoBeie cBenenus 0 KAM-teopun u Teopun Bo3myleHnit Xopu-/lenpu.

YMETb:
- BBIBOAWTH C JOCTAaTOYHOM CTENEHBIO CTPOTOCTH OCHOBHBIE TEOPETHUYECKUE PEe3yJbTaThl
TaMIJIBTOHOBOIM MEXaHHKH;
- BU3YaJIM3HPOBATh JUHAMUKY T'aMHUJIBTOHOBOW CHCTEMBI C MOMOIIBIO PA3JIMYHBIX T€OMETPUUYECKHX
METO/IOB M TEXHUK;
- MpaBWIbHO U 3()()EKTUBHO MPUMEHSATH MAaTEeMaTHUYECKHE METOIbl TEOPHUH BO3MYIICHHWH B
MPUKJIAJHBIX 33/1a4aX MEXaHUKH.

BIIAJICTh!




-  TEXHUKOH MMpeaACTaBJICHUA JBUKCHUSA BO3My1.L[eHHOﬁ raMUJIETOHOBOM CHCTEMBI B BUIC q)OpMaHBHBIX

ACUMIITOTUYCCKUX PALOB,

- HaBbIKaAMHU YHUCJICHHOTO MOJACIUPOBAHUA MCXaHUYCCKHUX CHUCTCM C HUCIIOJB30BAHUCM IPOTrpaMMHBIX

cpencts MATLAB®;

- KyJbTYpOH moucka u 00paboTKH akTyaiabHOH HaydHON mH(popManuu (crareil, KHUT) HA PyCCKOM U

AHIVIMMCKOM SI3bIKaX B ceTH MIHTEpHET.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Krnaccuueckast  Teopust  BO3MYIIECHUM
1 . 6 3 10
[Tyanxkape-tdon aitnens-bpayapa.
Maremarudeckue OCHOBBI
2 . 8 4 10
raMIJIBTOHOBOM MEXaHHKH.
OcHOBBI TEOpUH BO3MYLICHUN
3 P Yt 6 3 10
Xopu-/emnpu.
OcHOBBI TEOpUHN
4 Kommoroposa-ApHonbaa-Mosepa 6 3 15
(KAM).
5 Or  narpamxkeBa  (Gopmaim3Ma K 4 ’ 15
raMHUJITOHOBOW MEXaHHKE.
Hroro yacos 30 15 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. Knaccuueckas teopust Bosmyienuit [lyankape-don Laiinens-bpayapa.

Teopust BosmymeHuii [lyankape /Ui HEBBIPOXKICHHBIX CUCTeM. PasznoxkeHue B (opMabHbBIE PSIIbL.
Meron Jlnnmmreara-Ilyankape. MeTon pa3aeneHus BpeMEHHBIX MaciuTaboB (MYJIbTUMACIITAOHBIN
aHaJM3).

Beipokaennbie cuctembl. [IpoGinema Manbix 3HameHarened. Teopust ¢on [laiinens-Bpayapa.
Ocpennenue. BekoBblie, 1oaronepruoandeckie, KOPOTKONEPUOINIECKHUE YICHBI.

2. MareMmarnyeckue OCHOBBI TAaMHUIIBTOHOBOM MEXaHUKH.

Huddepenumupyemble (miankue) wmHoroodbpasus. KacarensHoe mnpocTtpancTBo. KacarenbHoe
paccnoenue. Juddepenumansusie k-bopmbl. Cumiuiektudeckre MHorooOpasus. Anrebpa Jlu.
Teopema JluyBumns o ¢azoBom obObeme. Teopema Ilyankape o Bo3Bpamenuu. OtoOpaxkeHue
[lyankape. Wurerpanbubiii wunHBapuanT Ilyankape-Kaprana. VYHuBepcasJbHBIN HWHTETpalbHbBIN
nHBapuaHT [lyankape. Teopema ['\poMoBa 0 HECKMMAEMOCTH.



Uurerpupyemsbie cucrembl. Teopema JInyBuims-ApHonb/ia 00 WHTETPUPYEMBIX CHCTEMAax. YCIOBHO
MEPUOANYECKUE TPAECKTOPUH. PE30HAHCHBIE M HEPE30HAHCHBIE YACTOTHL. IHBapHAHTHBIE TOPBHI.
[lepemennsie  peiictBue-yron. Teopema o cpenHem. Meron bupkroda Hopmanmzanmu
raMWIBTOHHAHOB.

3. OcHOBBI TeOpUH BO3MYIIEHHH Xopu-/enpu.

['pynnet JIu. MHuHUTE3UMaNbHBIE KaHOHMYECKHE npeoOpaszoBanus. [IpousBoansie Jlu. Paapr Jlu.
Oo6parnbie npeodpazopanus JIu. PekypcuBhas dpopmyna Jenpu.

Psnpr JIu B mepemennsix neiictBue-yroin. [leprypOaimonnsie ypaBHeHs: XopH. BeruncieHne 4wieHOB
BhIcIIMX NopsiAkoB. CpaBHeHHE Teopuu Xopu-Lempu ¢ Teopueit [lyankape-Qon Laiinens-bpayapa.

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

[MpoGiiema cxomumocTH opManbHBIX paaoB. COXpaHeHHE YCIOBHO NMEPHOINYECKUX JBHKCHUH TIPU
MajloM BO3MYILCHHH HEBBIPOXKIEHHOW cucteMbl. Teopema KoimoropoBa m ee pacummpeHue Ha
ClTy4yail BBIPOKIICHHBIX CHCTeM. Pa3pyllieHne pe30HaHCHBIX WHBAPHAHTHBIX TOPOB HEBO3MYIICHHOW
3agaun. Auddysus Apronsaa. OneHka cBepxy Ui ckopoctu auddys3un (onenka Hexopoiesa).

5. Ot narpanxeBa hopMann3Ma K TaMUJIBTOHOBOM MEXaHHUKE.

O000meHHbIe KOOpAWHATEl u ckopocTd. Kiaccupukanuss MexaHWYecKuX CBsizel. [ ONOHOMHEIE
CBsI3H. YpaBHEHUs Diepa-Jlarpanika /i TOJIOHOMHBIX cucTeM. JlarpamxuaH.

[Mpuanmn HamMeHnsblnero aeiictBusi [amunbrona. [IpeoOpazoanue Jlexanmapa. O0600mEeHHBIE
umiyabebl.  Kanonwmdeckue ypaBHeHust [amuminsrona. [lepBeie umHTerpansl. CkoOkm Ilyaccona.
Kanonnueckue npeodpazoBanus. [Ipoussossimas ¢pynkuus. YpasHenue [amunsrona-xko0u.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue 1Jis IEKIUN: 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 AJISl IMYHOTO MoJb30BaHus cryaentamu B MIIM PAH.
2. Tpemes /J[.B. 'amunsronosa mexanuka. Cep. «Jlekunonusie kypcst HOLly, Boimn. 4. — M.: MAH,
2006. DnexTpoHHasi 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. DnexkTpoHHasi BEpCHsI KHUTH
JIOCTYITHA JIJISl JIMYHOTO TT0JIb30BaHus crynentamu B UTIM PAH.

JomnonHutensHas auTeparypa
1. Apnonsa B.H. T'eomeTpudeckue METOBI B TEOPUH OOBIKHOBEHHBIX (D (epeHIInanbHbIX
ypaBuenuil. 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 TIMYHOTO 1osib3oBaHus ctynentamu B UTIM PAH.
3. XKypasnes B.®. OcHoBbI TeopeTnueckort Mexauuku. U3z, 3-e, mepepad. — M.: ®uzmariur, 2008.

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

www.keldysh.ru



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

[IporpammuOe obecriedeHre u HHHOPMAITMOHHBIE TEXHOJIIOTUH HE TPEOYIOTCS.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCUOMBI.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa Haja TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJSI CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNIBHBIX TEM, BOIPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa MaTeMaTHYECKOTO MOISTUPOBAHUS U MPUKIIATHOW MAaTEeMAaTUKH
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3padorunk: C.II. Tpopumos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWUS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUYCHHUA JUCHHUIIINHBI <<I[OHOJ'IHI/ITCJ'IBHBIC [JIABBI QaHAITMTHYCCKON MEXaHUKH 06y‘laIOH.IHI>iCH

JOJIKCH:

3HATb:

- q)YHIIaMeHTaJII)HLIe MOHATHS M 3aKOHBI B O0JIACTH TaMUJIBTOHOBOH MEXaHHKH M KJIACCHYECKOM

TEOPHUH BO3MYILECHHUI;

- Ka4eCTBEHHYIO I€OMETPUYECKYI0 MHTEPIIPETALMI0 OCHOBHBIX IIOHATHM M 3aKOHOB raMHJIBTOHOBOM

MCXAaHUKH;

- 0azoBeie cBenenus 0 KAM-teopun u Teopun Bo3myleHnit Xopu-/lenpu.

yMeThb:

- BBIBOJUTH C Z[OCTaTO‘IHOﬁ CTCIICHBIO CTPOroCTH OCHOBHBIC TCOPCTUYCCKUC PC3YJILTATHL

raMUJIETOHOBOM MCXaHUKU,

- BU3YyaJIM3UPOBATH JUHAMUKY raMUJIFTOHOBOM CHCTEMBI C MMOMOLIBIO PA3JIMYHBIX I'COMCTPUICCKUX

MCTOIOB U TCXHHUK;

- OpaBUJIbBHO U 3(1)(1)CKTI/IBHO MNPUMCHATh MAaTCMATHYCCKUC MCTOAbI TCOPHUU BOSMYH_IGHI/II\/’I B

MPUKIIAAHBIX 3aJa4aX MCXaHUKU.
BJA€Th:

- TEXHUKOH MMpeaACTaBICHUA IBUKCHUSA BO3My1.L[eHHOﬁ raMUJIETOHOBOM CHCTEMBI B BUIC q)OpMaHBHBIX

ACUMIITOTUYCCKUX PAOOB,

- HaBbIKaMU YHUCJICHHOTO MOJACIUPOBAHUA MCXaHUYCCKHUX CHUCTCM C HUCIIOJB30BAHUCM IPOTrpaMMHBIX

cpencts MATLAB®;

- KyJbTYpoH moucka u 00paboTKH akTyaiabHOH HaydHON mH(popManuu (crareil, KHUT) HA PyCCKOM U

AHIVIMMCKOM SI3bIKaX B ceTH MIHTEpHET.

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

C 1enplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.

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

o0yuyarommxcst

1. TononomHsbIe CBsI3U. YpaBHEeHUA Ditnepa-Jlarpanxa Jj1si TOTOHOMHBIX CHCTEM.

2. IlpeobpazoBanue Jlexxanapa. Kanonnueckue ypapaenus ['amunbsrona. [lepBbie HHTETpabl.

3. Kanonuueckue npeobpazoBanus. [IponsBomsias Gynkius. YpaBaenue ['amunbrona-Akoow.

4. uddepenunanbubie k-popmbl. CuMIuiekTHYecKHe MHOTOOOpa3us. Anredpa Jiu.



. Teopema JInyBuins o ¢pazoBom oobeme. Teopema ['poMoBa 0 HEC)KHUMAEMOCTH.
. Teopema Ilyankape o BozBpamenuu. Otodopaxenue [lyankape.
. MuTerpanbublit uHBapuanThl: [lyankape-Kaprana, ynusepcanbablii mHBapuanT [lyankape.

0 3 N W

. Teopema JInyBuins-ApHOIb/Ia 00 HHTETPUPYEMBIX cucTemMax. IHBapuaHTHbBIE TOphI. Pe3oHaHc.

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

10. Teopus Ilyankape. Paznoxxenue B popmanbubie psabl. Meron Jlnaamrenra-Ilyankape.

11. Metop pa3aeneHusi BpEMEHHBIX MacITaboB (MyIbTUMACINTAOHBINA aHATU3).

12. TIpo6nema Manbix 3HameHareneid. Teopust pon atinens-bpayapa. Ocpeanenue.

13. TIpoGnema cxoqumocTu GpopMabHBIX psioB. Teopema KonmMoropoBa-ApHombia.

14. Pa3zpyieHre pe30HaHCHBIX HHBapUAHTHBIX TOPOB. Jnddysust Apronpaa. Onenka Hexopoiesa.
15. I'pynmet JIu. MauHUTE3MMaNbHBIE KaHOHUYECKHe Tpeobpazosanusi. [IponsBoansie JIu. Psbr Jln.
16. Teopus Xopu-Jlenpu. Psibt JIu B iepeMeHHbBIX JeiicTBrue-yroi. [lepTypOanroHHble ypaBHEHUSI.

[MpumMepHbIil TIepeYeHb OUIIETOB:

buner Nel.

1. Teopema JInyBuins o dpazoBom oobeme. Teopema ['poMoBa 0 HEC)KUMAEMOCTH.

2. Teopus [lyankape. Paznoxenue B popmanbsHbie psiiasl. Meton Jlmammrenra-Ilyankape.

buner Ne2.
1. Teopema Ilyankape o BozBpamenuu. Otoopaxenue [lyankape.
2. Meroj pa3zieneHHus BPEMEHHBIX MacIITa00B (MYJIBTHMACIITAOHBIN aHATIH3).

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka ommmyHO 8§ OamioB - BBICTABIAETCA CTYIAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHME MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCT NPUMCHATH IIOJIYUCHHBIC 3HAHWUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS Ha MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3aJjad HEKOTOPblE HETOYHOCTH.

OHeHKa XOpo1Io 5 0ajIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO
1 IO CYHCCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapYUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIE Pa3zieibl y4eOHOH HpPOrpaMMbl, HEOOXOAMMBIE JUIs NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciiabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeaeHusi sx3ameHa oOydaromMecs MOTYT IOJb30BaThCsl MPOTPaMMOM IHUCLUILIUHBI, a
TAKXE CIPABOYHOM JIMTEPATYPOM, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIAMN.

DK3aMeH NPOBOIUTCA IIyTeM OpPTaHU3aLUH CHENHAIBHOTO OPOCca, IPOBOAMMOTO B YCTHOH opMme.



