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AHHOTALIMSA

JucuumuiHa «DIeMEeHThl HeOECHOM MeXaHUKW» peanmsyercs B pamkax bioka 1 OcHoBHOMU
npodeccuoHanbHONH 00pa30BaTENIBHOM MPOrPaMMBbl BBICIIETO 00pa30BaHMs — MPOTPaMMBbI IOTOTOBKH
Hay4YHO-TIEJarOrMYeCKUX KaJpoB B acnupaHType DenepalbHOTO TOCYJApPCTBEHHOIO YUPEKICHUS
«DenepalbHBIA HCCIEN0BAaTENbCKUN LIeHTp MHeTUTYT npukiagHoi matematuku um. M.B. Kenapima
Poccuiickoit akanemun nHayk» (MIIM um. M.B. Kenappima PAH) no HampaBieHHio NOATOTOBKU
01.06.01 — «MaTematuka U MexaHuKa», HampasileHHOCTb mporpammbl: 01.02.01 — «Teopermueckas
MEXaHUKa».

Pabouas mporpamma paspaborana c yuérom TtpeboBanuii ®I'OC BO mno HampaBieHHIO
noarotoBku 01.06.01 — «MaremaTka W MEXaHUKa», YTBEPXKAEHHOTO NpPUKa30oM MUHHUCTEpPCTBA
oOpazoBanusi u Hayku Poccuiickoit @enepannu ot 30 mtonst 2014 r. Ne 866 (3apeructpupoBaHo B
Munrocre Poccuiickoii  ®enepamm 25 aBrycra 2014 r. Ne 33837), u  IIporpammbI-MHHAMYM
KaHIUJIATCKOTO 9k3aMeHa 1o obmenayuynor mucuumuinae 01.02.01 — «Teoperuueckas MexaHUKay,
YTBEpKAEHHONW mpuka3oM MunHucTtepcTBa o0Opa3zoBaHus M Hayku Poccuiickoit ®expepauuu oT
08 okTs10pst 2007 .  Ne 274 (3apeructpupoBano B Muntocte  Poccuiickoit  ®Deneparuun
19 oxts6ps 2007 r. Ne 10363).

OCHOBHBIM UCTOYHHUKOM MaTEpUaJIOB JJIsl (GOPMHUPOBAHUS COJIEPKAHUS TPOTPAMMBI SIBIISIOTCS:
yueOHbIe U3/1aHusl, MOHOTpaduu, HayuyHble myonukanuu, HTepHeT-pecypcesl.

OOmas TpyI0éMKOCTh AUCIHUILIMHBL 10 yueOHoMY 1uiany coctaBisier 2 3ET (72 gaca), u3 Hux
neknuidi — 4 dyaca, cemmHapckmx 3aHsATHH — 10 dacoB, mpakrtmyeckmx 3aHsATH — 0 dYacos,
CaMOCTOSITEIIBHOM paboThl — 22 Yaca, KOHTPOJs — 36 JacoB. [luciuiuinHa peanusyercs Ha 2-M Kypce,
B 3-M ceMecTpe, MPOJA0HKUTEIBHOCTh 00y4YeHus — 1 cemecTp.

Texymas 1 NpoMeXyTo4yHasi aTTecTalds MPOBOJAUTCS HE MEHEE JBYX pa3 B COOTBETCTBUU C
3alaHUSIMU U OpMaMU KOHTPOJIS, IPETYCMOTPEHHBIMHU HACTOSIIIEH TPOrpaMMOil.

HToroBasi oleHKa 3HaHUSI OCYIIECTBIISIETCS B TIEPHOJ] 3a4ETHO-IK3aMEHAIIMOHHOW CECCHH B
dhopme dK3ameHa.

1. IEJHA U 3AJAYU OCBOEHUSA AUCHUIIJIMHBI

Ilesm ocBoCHMS YUEOHOM TUCIUTUIMHBI «DJIEMEHTHl HEOECHON MEXaHUKH».
— OCBOCGHHE TEOPETUUYECKOI0 MaTepuasa AUCIUIUTHHBI: OTIPEICICHUS, TCOPEMBI U HX
JI0KA3aTeIbCTBA;
— (opmupoBanue nmpodeccHOHATBHBIX KOMIIETCHITUH, CBA3aHHBIX C UCIIOJIH30BAHUEM METOIOB 1
QITOPUTMOB, U3YYCHHBIX B paMKax TUCIUIUIMHBI, U PEIIeHUs TPUKIATHBIX 3a/1a4.

3agaum ocBOCHHS yUeOHON MUCIHUILTUHBI « DJIEMEHThI HEOECHOM MEXaHUKH»:
— U3y4YeHHE 3aJ]auu ABYX, TPEX Tea U N Tel,
— OBIIQJICHUE METOJIaMH pacu€Ta MaHEBPOB KOCMUYECKUX allapaTosB,;
— OBJIQJICHUE METOJIAMH OIpEIeTICHUs OPOUT.

2. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBI

[Ipouiecc wu3yueHuss AUCHUILTUHBI «JJIEMEHThl HEOECHOW MEeXaHWKH» HamlpaBlieH Ha
dbopMHUpOBaHHE KOMIIETCHLIMH WM OTAEIBHBIX HX 3JeMeHTOB B cooTBercTBUU ¢ PI'OC BO mo
HanpasiieHuto nmoarotoBku 01.06.01 — «kMarematrka U MEXaHHUKa.

a) yauBepcajbHble (YK): He nmpeaycMoTpeHO



0) oomenpodeccuonanbubie (OTIK): ne npexycmorpeno.

B) npogeccuonanbublie (I1K):

— CHOCOOHOCTB MCIIOJIb30BaTh OCHOBHBIC TIOHSTHUS MPHUKIaIHON HeOecHOH Mexanuku (ITK-3).

B pe3ynbraTe 0CBOCHUS AUCLUILIMHBI O0Y4aIOIMUICs JOKEH:

HNMers npeacrasiieHue:
— 00 OCHOBHBIX MMOIX0JaX K H3yYCHHUIO 33aa4 HeOECHOM MEXaHHKH,

3HATH:
— OCHOBHBIC THUIIBI HGBO?;MYH_IéHHOFO KeHHepOBCKOFO I[BI/I)KGHI/UI;
— (opmMmbI pecTaBIeHUS TPABUTAIIMOHHOTO MMOTEHIIMANA,

— crneuu@uKy UCoJIb30BaHus 001el Teopun oTHocuTenbHOCTH (OTO) B 3amavax HebecHOM

MEXaHHUKH,

YMmerh:
— HCIOJIb30BaTh METO/Ibl OTIPEEIICHUS OPOUT;

— CcOBepuIaTh NEPEXO] OT IPSIMOYTOJIBHBIX KOOPANHAT MAaTEPUAIIBHOW TOUYKHU Ha KEIJIEPOBOU

opOuTe K OpOUTATIEHBIM DIIEMEHTAM,

Biaanern:

- MCTOIOM KapTHHHOﬁ IIJIOCKOCTH IJId PEIICHHA KPACBBIX 3a/ia4 MEKITIJIAHCTHBIX HepeHéTOB;

— MCTOJaMH aHaJIu3a 3aJa4yu TpéX TCJI,

IIpuoOpecTu onmbIT:
— IPOEKTUPOBAHUS MaHEBPOB KOCMUYECKUX aIllapaToB.

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJIUHBI
3.1.  Cmpykmypa oucuyuniunut

PacnpenesieHue TPy10€éMKOCTH TUCUHUILJIMHBI 110 BUJAAM YU4eOHBIX padoT

. TpynoémkocTb

Buna yueOHoii padoThl 3T wac.
OO6mast Tpy10EMKOCTh TI0 Y4eOHOMY TUIaHY 2 72
Jlexuun (JI) 4
[Tpaktnueckue 3anstus (113) 0
Cemunapsl (C) 10
CamormoaroroBka (mpopaboTka ¥ MOBTOPEHUE JICKIIMOHHOTO MaTepuaia u
MaTtepuana ydeOHUKOB U yueOHBIX TOCOOMIA, MOTOTOBKA K CEMUHAPCKUM U 22
MPAKTUYCCKUM 3aHSATHUSIM) U CAMOCTOSITEIILHOE H3YUCHUE TEM JTUCIIMIUTHHBI
KoHTpoas 36
Buo konmpona: sxzamen




3.2.

Cooepirrcanue pazoenoe OucyuniuHsl

O0u1ee cogep:xkaHue TUCHHUILINHBI

Ne
pa3iena

HaumenoBanue
TeMbl (pa3aesia)

Conepxxanue Tembl (pa3jaena)

®opma TeKyLen
arTecTaluu

3agaya AByX Tel

HeBo3myménnoe kerepoBckoe ABmxeHue. [lepBoie
uHTerpajsl 1uddepeHnanbHbIX ypaBHEHUH
HEBO3MYIIEHHOT'O KEIJIEpPOBCKOTO ABMKeHHsI. OCHOBHBIE
THITBI HEBO3MYIIEHHOTO KEIJIEPOBCKOTO JIBUYKEHHSI.
Opb6uTtanbHble dneMeHThL. Jnddepenuansabie
ypaBHEHHSI BO3MYIIEHHOTO BIDKEHUSI B OCKYJIHPYIOIINX
aneMeHTax. Pa3iioxeHne KOOpIMHAT HEBO3MYIIEHHOT O
KEIUIEpPOBCKOTO JABWYKEHHS B PSIBI 110 CTEMEHSIM
BpPEMEHH.

0, I3

Omnpenenenue opourT,
IrpaBUTALIMOHHBIN
MOTEH A,
JIBIKEHHE BOKPYT
LIEHTpa Macc

Omnpenenenne opoOUTHI CITyTHUKA B MOJIENTN
HEBO3MYILEHHOTO KETJIEPOBCKOTO JIBMKEHHUS 110 IBYM
NONIOKEHUAM U BpeMeHH. 3aiada Jlambepra. 3amaua
Jlambepra B popme batruna. Onpezaencane opoute KA
10 TpEéM HaOJIIOACHHSIM TIPSIMOTO BOCXOXKICHHS U
cknoHeHus. Merox Jlannaca u meron I'aycca. Meron
I'n60ca. PaznoxkeHre rpaBUTALIMOHHOrO TIOTCHIIHAIA B
psin 1o chepryeckuM (YHKIUSM.

3ajaua 0 IBM)KEHUU HEOECHOTrOo Tejla BOKPYT €ro
LCHTpa Macc 1o HCﬁCTBHCM MOMCHTA IrpaBUTAIIMOHHBIX
CHUIJI. ypaBHeHHﬂ JABMKCHHA CIIYTHHUKA OTHOCHUTEIIBHO
LECHTpa MaccC 1oa HeﬁCTBHCM rpaBUTAIITMOHHOI'O MOMCHTA
Ha KpyroBoii opOure. CralMOHapHbIE JBHXCHUS
CIyTHHKAa B  OpOMTaJbHOM  CHCTEME  KOOpAMHAT:
MOJIOKCHHUSI PAaBHOBECHS CIYTHHKA C HEpaBHBIMU
IJIaBHBIMM  IIEHTPAJbHBIMU ~ MOMEHTAaMH  HHEpLHH,
CTallIOHApHbIE BPAILICHH OCECUMMETPUYHOIO CITyTHHKA
(KoHM4YeCKas, LWIMHAPHYECKAass M TUIEepOONIOouaaIbHas
npereccud). Y CTOMYUBOCTh CTAllMOHAPHBIX IBIDKEHHM.
BosmyieHHOEe BIM)KEHHE CIIyTHHKAa B OKPECTHOCTHU
YCTOWYMBOTO IOJIOXKEHHS pPaBHOBECHST B OpPOUTAIbHON
cuUCTeMe KOOpAMHAT. TpexocHass M  ONHOOCHAs
TpaBUTAIMOHHAs OPUEHTALMS CIIYTHHKA.

0, 13

3amaua TpEX Ten

3anaua n ten. HepunanpHas, OTHOCUTENbHAS U
OapuneHTpryeckas GOpPMBI ypaBHEHUH ABHKEHHUSL.
[epBbie nHTErpasbl ypaBHeHU ABKeHUs . OOmit
ClIy4ail orpaHUYEHHON 3aaauu Tpéx ten. [lepemenHble
Hexsuna. ['oMorpaduueckue narpaHxeBbl YaCTHBIE
pemenusi. OrpaHuueHHast Kpyrosas 3aaada TpEX Tell.
Wnterpan Axobu. Kpurepuit Tuccepana. [ToBepxHOCTH
HYJIEBOM OTHOCUTEIBHOW CKOPOCTH B OTPAHUYEHHOU
3a7aue TpéX Ten. JlarpaHKeBbl pelIeHHs: TOUKH
muOpanuu. Y cTOHIUBOCTE TOUeK tuOpari. OCHOBHBIE
ypaBHeHus 3a1aun Xwuia. Meroa JlssmyHoBa pereHust
3amauyn Xwuia. PeryispHpie 1 XaOTHUECKHE OPOHTHL.
Ceuenue [lyankape. [lokazatenn JlsmyHoBa.

O, 13

Manésprl
KOCMHYECKOT 0
anmapara

MNMnynbcHble MaHEBPHI M MAHEBPHI C OTPAHMYEHHON
TATOW ABUTATENs. Y AenbHas TAra. XapakTepuCTUIECKast
CKOpPOCTb U cocTaBiistomiue e€ norepb. [lepenérel B
LEHTPAIEHOM TI0JI€ MEXIY KOMIUTAHAPHBIMH KPYTOBBIMHU
opbutamu. TpaeKTOpHs TOMaHOBCKOTO TTepeiéTa.
TpéxuMIynbCcHBINA OmamunTHIeckuii mepenér. [loBopoT
TUTOCKOCTH KPYT'OBOH OpPOWTHI B IIEHTPAIHHOM IIOJIE.
Ilepenér Mexxay HEKOMIUTAHAPHBIMHA KPYTOBBIMU
opouramu. CxeMbl MAHEBPHPOBAHMS C UCIIONBb30BAaHHEM
JBYX U TpEX UMIYyNbCOB. KapTUHHAS MITOCKOCTD U €€
HCTONB30BaHUE NIPH PELIEHUN KPAEBBIX 3a1a4
MEXKILIAHETHBIX NepenéToB. ['paBUTallMOHHBIE MAHEBPBIL.

O, I3
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OTO B HeOecHOI

MCXaHHKEC

3aKOH TATOTEHUsI B TEOPUU OTHOCUTEIBHOCTH.
HckpuBneHue cBETOBBIX Jydel B okpecTHocTH ComnHIa.
Juddepennmansapie ypaBHEHUS TBIKEHNS,
COOTBETCTBYIOIIET0 KBapaTHIHON opme
[IIBapmmmabaa.

O, I3

Mpumeuanue: O — ompoc, J[ — auckyccns (IUCIyT, KPYIJIBIA CTOJ, MO3TOBOM IITypM, poieBas urpa), /13 — momarniHee
3amanue (3cce u 1p.). PopMbl KOHTPOIISL HE SBISIFOTCS JKECTKUMH W MOTYT OBITh 3aMEHEHBI MPENoAaBaTeeM Ha JPYryro

(hopMy KOHTPOJIS.

3.3. Jlekuyuonmuoie 3aHamus

Ne
3aHATHUA

Ne pa3zpena
(Tembl)

Kparkoe conep:kanue pasaesia (TemMbl)

Koa-Bo
JaCOB

HeBo3myménHoe kemiepoBckoe ABMKeHHe. [lepBrie HHTErpasibl

i depeHIMaTBHBIX YpaBHEHUH HEBO3MYIIEHHOTO KEIJIEPOBCKOI'O IBUYKEHHS.
OCHOBHBIE TUIIBI HEBO3MYIIEHHOT'O KETUIEPOBCKOro ABMKeHUs. OpOuTaibHbIe
anemenThl. [luddepennmanbapie ypaBHEeHUS BO3MYIIEHHOTO IBU)KEHHS B
OCKYJIHMPYIOIIUX dJIeMEHTaX. Pa3noxeHre KOOpANHAT HEBO3MYILIEHHOTO
KEIUIEPOBCKOT'O JBMKEHUSI B PSABI 110 CTENEHSIM BPEMEHH.

Onpenenenue opOUTHI CITyTHHKA B MOJIENTH HEBO3MYIIEHHOTO KETUIEPOBCKOTO
JBIDKEHUS 10 JABYM ITOJIOKEHUSAM M BpeMeHH. 3aaaya JlamGepra. 3aaua
Jlambepra B popme batruna. Onpezencane opoutsl KA mo Tpém HabmoaeHUSIM
IIPSIMOTO BOCXOKJE€HUS U CkiIoHeHus. Meron Jlamaca u merox I'aycca. Meron
I'n66ca.

BCET'O

3.4. Cemunapckue 3anamus

Ne
3aHATHSA

Ne Paznena
(TeMbI)

Kpartkoe conepxxanue pasjaesa (TeMbl)

Koa-Bo
4acoB

PaznoxeHne rpaBUTAIOHHOTO TOTEHIMAJIA B PSIJI IO CHEPUUECKUM
¢yHKmsaM. 3a1a4a 0 JBIKEHUH HEOECHOTO Tella BOKPYT €ro [IEHTPa Macc Moj
JIECTBUEM MOMEHTA TPABUTAIIMOHHBIX CHJI. Y PaBHEHUS IBIKEHUS CITyTHHKA
OTHOCHUTENFHO IEHTPa MaccC MOJ ASHCTBHEM T'PaBUTALIMOHHOTO MOMEHTa Ha
KpyroBoii opoute. CTanmoHapHbIe ABMKEHHsI CITyTHUKA B OpPOUTAIBHOMN
cHcTeMe KOOPAWHAT: TIOJIOKEHHS PABHOBECHS CITyTHUKA C HEPABHBIMHU
TJIaBHBIMHU IICHTPaIbHBIMH MOMEHTAMH HHEPIIUH, CTAI[HOHAPHBIC BPAILIICHUS
OCECUMMETPHUYHOTO CITyTHHKA (KOHUYECKasl, IIHHAPUIECKas U
runepOoIonaaTbHas MPEeccun). Y CTOMYNBOCT CTAllMOHAPHBIX ABIKCHUH.
Bo3MmymienHoe IBMKEHHE CIYTHUKA B OKPECTHOCTH YCTOMYHBOIO ITOJIOKEHUS
paBHOBECHS B OpOUTANBHON cUCTeMe KOOpAMHAT. TpexocHast 1 OJHOOCHAs
TpaBHUTAIMOHHAS! OPUEHTANNS CITYTHHKA.

3amayva N ten. MHepuuaabpHast, OTHOCHTENbHAS U OapHIeHTpudecKas GOpMBI
ypaBHEHHH ABIKeHUs. [lepBrie HHTErpasl ypaBHeHUH IBrKeHns. OOmmit
Clly4ail orpaHMYeHHOM 3aaaun Tpéx Ten. Ilepemennsle Hexpuna.
I'omorpaguueckne narpanxeBbl 4acTHbIE penieHus. OrpaHnueHHast KpyroBas
3amada Tpéx ten. Marerpan Axobu. Kpurepuii Tuccepana. [loBepxHOCTh
HYJIEBOM OTHOCHUTEIBHON CKOPOCTH B OTPaHUYEHHOM 3a/1a4e TPEX Tedl.
JlarparxeBbl peHICHUs: TOYKH THOpaui. Y CTOWYHBOCTD TOYEK JINOPAIIHH.
OcHOBHBIE ypaBHEHUS 3a1aun Xwnia. Meron JIsmyHOBa pemieHns 3a1aqn
Xwumna. Perymsapabie n xaotnaeckue opoutsl. Ceuenne [Tyankape. [Tokazarenn
JIsnyHoBa.

MNmMnynbcHble MaHEBPHI M1 MAHEBPHI C OTPAHUYEHHOM TSTOM IBUraTesl.

VY nenbHas TsAra. XapakTepUCTUUECKasi CKOPOCTh U COCTABIISIOUINE €€ IOTEPD.
[lepenérel B IEHTPaTBLHOM MOJIE MEKTY KOMIUIAHAPHBIMH KPYTOBBIMHU
opoutamu. Tpaekropust roMmaHOBCKOro nepenéra. TpEXUMITyIIbCHBIN
OMPIUTMITHYECKUH Nepenér.

[ToBOPOT MITOCKOCTH KPYroBOW OpOUTHI B IIEHTpanbHOM moje. [lepenér mexmy
HEKOMIUTaHAPHBIMHU KPYroBbIMH opOuTamMu. CXxeMbl MAHEBPHPOBAHHS C
WCTIONIB30BAHMEM JIBYX U TPEX UMITyabcoB. KapTHHHAS MIOCKOCTH U €€
HCTIONIb30BAHME TIPH PEIICHUN KPAeBbIX 3324 MEKIIAHETHBIX NEPenEToB.
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3aKoH TATOTEHUsI B TEOPUU OTHOCUTENBHOCTH. VICKpUBIICHNE CBETOBBIX JTyder
o. 5 B okpectHOocTH ConHia. J{uddepeHunansHple ypaBHEeHUS IBHKEHNS, 2
COOTBETCTBYIOIIEro KBaapaTHyHoi popme IlIBapummibaa.
BCEI'O 10

4. TEKYLIASA, ITIPOMEKYTOUYHASA N UTOT'OBAA ATTECTALIUA.
®OH/J ONEHOYHBIX CPEACTB

Texkyumiass ¥ MpoMeKyToyHasi arrecTalus acnupaHToB. Tekymias arrecranus aclnUpaHTOB
MIPOBOJIUTCS. B COOTBETCTBHHU C JOKaIbHBIM akToM MIIM um. M.B. Kenapimma PAH — Ilonoxenuem o
TEKYIIEH, MPOMEKYTOUHOM M UTOroBoil arrecrtaumu actiupantoB MIIM mm. M.B. Kenasimma PAH no
MporpaMMam BBICIIETO 00pa30BaHUs — MPOTpaMMaM TMOATOTOBKMA HAYYHO-TIEIarOTMYECKHX KaJpOB B
aCIUpaHType U SBIAETCS 00s3aTeIIbHOM.

Texymas aTTecranys Mo AMCUUIIIMHE MPOBOJIUTCS B (hopMe ompoca, a TaKkKe OLIEHKH BOIIpoca-
OTBETA B paMKaxX ydacTus OOydaroIIMXCS B JUCKYCCHSIX M PA3JIMYHBIX KOHTPOJIbHBIX MEPOIPHUSITHIX
10 OLICHUBAHUIO (PAKTUYECKUX PE3yIbTATOB OOyUEHHS, OCYIIECTBISIEMbIX MPENO0IaBaTeIeM, BEAYIIIUM
mucuuminHy. OlLIeHOYHbIE CpeicTBa JJs TEKYIIEro KOHTPOJS YCIEBAEMOCTH, INPOMEKYTOYHOU
aTTECTAl[My IO UTOraM OCBOEHHSI IUCLMILINHBI CM. HUXKE.

OObeKTaMu OIIEHUBAHUS BBICTYTIAIOT:

— ydeOHas TUCHUIUIMHA.: aKTUBHOCTH Ha 3aHITHIX, CBOEBPEMEHHOCTD BBITIOJTHECHUS Pa3IMYHbIX
BHUIO0B 3aJIaHUH, TOCENMIAeMOCTb 3aHSITHH;

— CTeMNEeHb YCBOCHUS TEOPETHUECKUX 3HAHUHN U yPOBEHBb OBIAJACHUS MPAKTHICCKUMU YMEHUSMH U
HaBBIKAMH TI0 BCEM BUJAM y4eOHOI pabOThI, MPOBOJIUMBIM B paMKaX CEMUHAPOB,
MPAKTUYECKHUX 3aHATHH U CAMOCTOSITEIILHON PabOTHI.

OnenuBanue 00y4arolIerocs: Ha 3aHATUSAX OCYIIECTBIISIETCS C UCHOJIb30BAaHUEM HOPMATUBHBIX
OIICHOK MO 4YeThIpéxOaipbHOi cucteme (5 — oTauuHO, 4 — XOpomio, 3 — yJAOBJACTBOPHUTEIBHO, 2 —
HEYI0BJIETBOPUTEIBHO).

OueHo4YHbIE CPeACTBA IS TeKYIeld U MPOMeKYTOYHON aTTecTAluu

N Bun
®opmMa KOHTPOJISI 3HAHUM IMpumeuanue
aTTecTanuu
Onpoc ciymarenei TEKyIast Onpoc 1o TeMaM TpeAbIIYIINX 3aHATHI
Jlomaninue 3a1anus npomexyrounas | [ToaroroBka pedepaton

Criucoxk pedepaToB Aj1sl MPOMEKYTOYHON aTTECTALIUU:

1. HeBo3Mym€HHOE KEIIEPOBCKOE IBUKECHHE.

2. IlepBble  wuHTerpasipl  JUd@epeHUranbHbIX  YpaBHEHMH  HEBO3MYILEHHOTO
KEIJIEPOBCKOTO JBUKCHHUS.

OcHOBHBIE THITBI HEBO3MYIIEHHOTO KETJIEPOBCKOTO ABHKECHHUS.
4. OpOuTtanbHbIE JIEMEHTHI.

HuddepeHnnanbaple  ypaBHEHUS BO3MYLIEHHOTO JIBIDKEHUS B OCKYJIHPYIOLIUX
JJIEMEHTAX.

6. Pazmoxenwne KOOpAWHAT HeBOSMYLHéHHOl"O KCTJICPOBCKOT'O JBHUKCHHA B PAIAbI I1O
CTCIICHAM BPCMCHU.




7. OmpeneneHue OpPOWTHI CIYyTHUKA B MOJIENM HEBO3MYLIEHHOTO KETJIEPOBCKOTO
ABWIKCHUS 110 ABYM ITIOJIOKCHUAM U BPCMCHHU.

3amaua Jlamoepra.
3anava JlamGepra B hopme barTuna.

10. Ompeneneane  opoutel KA 1o TpéM HAOMIOACHHUSIM MPSMOTO BOCXOXKICHHS U
CKJIOHEHHSL.

11. Meron Jlamtaca u merox 'aycca.
12. Meton ['u66c¢a.

HroroBasi arrecranus acnupaHtoB. MTorosas arrectanuss acnupaHTOB MO JIUCLUIUIMHE
MIPOBOJIUTCSI B COOTBETCTBHHU C JOKaIbHBIM akToM MIIM um. M.B. Kenapima PAH — Tlonoxenuem o
TEKYIIEH, MPOMEKYTOUHOM M UTOroBoil arrecrtaimu actiupantoB MIIM mm. M.B. Kenasimma PAH no
MporpaMMamM BBICIIETO 00pa30BaHUs — MPOTpaMMaM TMOATOTOBKM HAYYHO-TIEIarOTMYECKUX KaJpOB B
acCIUpaHType U SBIIACTCS 00sS3aTEIIbLHOM.

Wrorosas arrectanys no JUCHUILUIMHE OCYIIECTBISAETCS B popMe dK3aMeHa B MEepHOJ] 3a4ETHO-
9K3aMEHALIMOHHOW CEeCCMM B COOTBETCTBUU C TIpadukoM ydeOHOro mpolecca MO TMpUKa3y
(pacmopspKEeHUI0 3aMECTUTENI0 UPEKTOpa MO HaydHOW pabdote). OOydarommuiicss JOMyCKaeTcsl K
9K3aMEHY B Cllydya€ BBIIOJHEHHMsS] acCIUPAHTOM BCeX YYEOHBIX 3aJaHUil U MEpOIpHUSATHIA,
MPEeyCMOTPEHHBIX HacTosed mnporpamMMod. B ciaydae Hamuuus ydeOHOUM  3a10JKEHHOCTH
(TpOMyYIIEHHBIX 3aHATUN W (UJIM) HEBBITIOJHEHHBIX 33aJJaHUI) aCHUPAaHT OTPadAThIBAET MPOITYILIEHHbIE
3aHSITUS U BBITIOJHSET 3a/1aHNUS.

OnenuBanue oOy4aromIerocsi Ha MUTOTOBOM aTTeCTAallMU OCYIIECTBISETCS C HCIOJIb30BAHUEM
HOPMaTHBHBIX OIIEHOK Ha JK3aMEHE MO0 YeTHIPEXOa/TbHONU cucTteme (5 — OTIau4HO, 4 — Xopoto, 3 —
YIOBJIETBOPUTENBHO, 2 — HEYIOBIETBOPUTEIIHHO).

OueHnBaHue aCIUPAHTA HA UTOTOBOM aTTecTaluu B (JopMe IK3aMeHa

Ounenka TpeOoBaHMsl K 3HAHUSIM M KPUTEPHH BbICTABJIECHUS OL[EHOK

— IIpoGenbl B 3HaHUAX WK OTCYTCTBHE 3HAHUI 110 3HAYUTEIILHON
4aCTH OCHOBHOT'O y4eOHOI0 MaTepHaa;

2 — HEYLOBJIETBOPUTEIILHO — OCHOBHBIE 33JI1aHUs, MPELYCMOTPEHHbIE IPOrPaMMON, HE
BBINOJHSIICH CAMOCTOSTEINBHO;

— JIOIYIIEHBI CYIECTBEHHbIE OIIMOKU IIPU OTBETE.

- BnageHue 0CHOBHBIM 00BEMOM 3HAHMH 110 AUCIUIUIMHE,

—  3aTpy/HEHHUs B CAMOCTOSTEIbHBIX OTBETAX;

—  ONEepUpPOBAHUE HETOYHBIMH (POPMYIUPOBKAMU;

3 — yZIOBJICTBOPHUTEIIEHO — B IPOLIECCE OTBETOB JOIYCKAKOTCS OIIMOKH IO CYILECTBY
BOIIPOCOB;

- CcHOCOOHOCTB pelaTh JIMIIb Hauboee JErKUE 3aauH.

— BrageHue 3HaHUSAMM JUCLUUIUIMHBI IOYTH B TIOJTHOM 00BEME
nporpamMMbl (MMEIOTCs POoOesbl 3HAaHUN TOJIBKO B HEKOTOPBIX,
0COOEHHO CJIOKHBIX pa3fienax);

CaMOCTOSITENIBHO M OTYACTH IIPU HABOAAIMX BOIIPOCAX JAIOTCS
HOJTHOLICHHbIE OTBETHI HA BOTIPOCHI OMUJIETA;

— YMEET peluaTh JIETKHE 3aJa4d U 33Jja4l CPEeIHEN TSKECTH.

4 — xoporio -

— BcectoponHee, cuctemMaTuueckoe U rIybokoe 3HaHue y4eOHOTO
MIPOTPAMMHOTI0 MaTepuaa,

5 — OTIHYHO — CaMOCTOSITEJIbHOE BBINIOJIHEHUE BCEX MPETYCMOTPEHHBIX
MIPOTPaMMOM 3a/1aHUH,

— T1IIy00KOE 0CBOEHNE OCHOBHOMW U JIONOJHUTENHLHOM TUTEPATYPHI,
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PEKOMEHI0BAHHOW ITPOrPaMMOi,
— TPOsIBIIEHUE TBOPUYECKHUX CIIOCOOHOCTEW M HAYYHOTO MOJIX0/a B
NOHMMAHMHU U U3JI0KEHUH y4eOHOTro MPOrpaMMHOI0 MaTepuaa.

Hwuxe npuBen€n npuMepHbIN CIIMCOK BOIIPOCOB IS IK3aMEHa.

w

1.

2.
3.
4

~

10.

11.
12.

13.
14.
15.
16.

17.
18.

19.

20.

21.

HeBo3myménnoe xkemiepoBckoe nBmxkeHue. IlepBple wHTerpansl auddepeHnnanbHbIx
YpaBHEHUIN HEBO3MYLIEHHOTO KEIJIEPOBCKOTO JBMYKEHHUS.

OCHOBHBIE THITBI HEBO3MYIIEHHOTO KETIEPOBCKOTO IBMKEHHUS. OpOUTaIbHBIEC SIIEMEHTHI.
Huddepenunanbapie ypaBHEHNS BO3MYIIEHHOTO IBUKCHUS B OCKYJIHPYIOIIUX JIEMEHTAX.
Pa3noxxeHne KoopAMHAT HEBO3MYILIEHHOTO KEIJIEPOBCKOTO IBMXKEHMSI B PsIbl IO CTETEHAM
BpEMEHHU.

Onpenenenne opOUTHI CIIyTHUKA B MOJIETN HEBO3MYILIEHHOTO KEIJIEPOBCKOTO IBUKEHUS TIO
JIBYM TIOJIOKCHHSIM B BpeMeHU. 3aiada JIamOepra. 3anaua Jlambepra B popme barruna.
Onpenenenne opoutsl KA no Tpém HaOMI0AEHUAM NIPSMOTO BOCXOXACHUS U CKJIOHEHUS.
Meron Jlarmnmaca u meton ["aycca. Metoa I'u66ca.

Pa3no)xeHne rpaBUTAlIMOHHOTO MOTEHIMANA B Psiji O cpepruuecKUM QPYHKLIHAM.

3anava o ABM)KEHUH HEOECHOTO Tejla BOKPYT €ro HEHTpa Macc MoJ IeHCTBUEM MOMEHTA
TPaBUTAIMOHHBIX CHIL.

3amaga N Tten. VHepuuanbHas, OTHOCUTENbHAass U OapulleHTpUYecKas (QOpMbl YypaBHEHUU
nBrkeHus. [lepBpie HHTErpaabl ypaBHEHUN JBUKEHUS.

OO6uuit ciyyail orpanndeHHol 3aaaun Tpéx Tein. [lepemennsie Hexsuna. 'omorpaduueckue
JIarpaH)XeBbl YaCTHBIE PEIICHHUS.

OrpanunueHnHas kpyronas 3agada Tpéx ten. Murerpan Sxo6u. Kpurepuii Tuccepana.
[ToBepXHOCTh HYJI€BOIl OTHOCUTEIBLHOM CKOPOCTH B OTPAHUYEHHOM 3a7a4e TPEX TeTl.
JlarpaHkeBbl pEeIICHUSI: TOUYKH JTUOpAIHK. Y CTOWYMBOCTH TOUEK JTMOPAIIAH.

OcHoBHBIE ypaBHEHUs 3a1aun Xwuia. Meron JlsmyHoBa pemenus 3aaadn Xua.

Perynspusie n xaotudeckue opobutsl. Ceuenne Ilyankape. [lokazarenu JlssmyHoBa.
NmnynbcHbie MaHEBPHI K MAHEBPHI C OTPAHUYECHHOM TATOW ABUTATENs. Y AeNIbHAS TATra.
XapakTepucTUiecKasi CKOpOCTb U COCTaBIISIONINE €€ OTEPb.

[lepenéThl B IIEHTPAIbHOM IMOJI€ MEXAY KOMILJIAHAPHBIMU KPYTOBBIMU opOuTamu. Tpaekropus
TOMaHOBCKOTO niepenéra. TpEXUMMyIbCHBIN OUAITUIITUYECKHM Mepeér.

[ToBOPOT MIOCKOCTH KPYrOBOM OPOUTHI B LICHTPAILHOM II0JIE.

[lepenér Mexay HEKOMIUIaHAPHBIMU KPYroBbIMH opOuTamu. CxemMbl MaHEBPHPOBAHHS C
HCIOJIb30BAHUEM JBYX U TPEX UMITYIIbCOB.

KaptunHas miockocTs W €€ HCIOIb30BaHHE NpPU PEIICHHH KPaeBbIX 3ajad MEKIIaHETHBIX
MepenEToB.

3aKOH TATOTEHUS B TEOPUH OTHOCUTEIBHOCTH. VICKpUBJICHHE CBETOBBIX JIyueil B OKPECTHOCTH
CounHia.

Huddepenunanbaple ypaBHEHUS JABMXKEHUS, COOTBETCTBYIOLIETO KBaApaTHU4HOU (opme
[IIBapmmunbaa.

5. YYEBHO-METOJINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnognas numepamypa

Abanakun B.K., Akcénos E.II., I'pebenukoB E.A. u ap. CripaBouHO€ PYKOBOJCTBO MO HEOECHOM
MmexaHuke u actpoauHamuke / Ilox pea. I''H. ly6ommna. — M.: Hayka, 1976. — 864 c.

benenkuit B.B. JIBryxeHne HCKYyCCTBEHHOTI'O CITyTHUKA OTHOCUTENBHO LIeHTpa Macc. — M.: Hayka,
1965. - 416 c.

barrun P. HaBenenue B kocmoce. — M.: MamuHoctpoenue, 1966. — 450 c.

Hy6omun I'.H. HebecHas mexanuka. AHaIMTHYECKHE U KaueCTBEHHBbIE MeTOoIbl. — M.: Hayka,
1978. — 456 c.
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Hy6omun I''H. Hebecnas mexanuka. OcHOBHBIE 33124 ¥ MmeToAbl. — M.: Hayka, 1968. — 800 c.
Miroppeii K., epmorr C. lunamuka Conneunodt cucremsl. — M.: @U3MATIIUT, 2010. — 588 c.
7. Oxoummckuii JI.E., Cuxapynunze FO.I'. OcHoBBI MEXaHUKH KOocMuYeckoro nonéra. — M.: Hayka,
1990. — 448 c.

o o

8. Poii A.D. JIBmwxkenue no opouram. — M.: Mup, 1981. — 544 c.
9. Xeppuk C. Actpomunamuka. — M.: Mup. T.1 —1976. — 320 ¢.; T.2 —1977. — 264 c.; T.3 — 1978. —
360 c.
Hononnumensnan numepamypa u Hnmepnem-pecypcol
1. Bpymbepr B.A. PenstuBucrckas nebecnast mexanuka. — M.: Hayka, 1972. — 392 c.

2. MapxkeeB A.Il. Touku nmubpanuu B HeOECHOI MeXxaHUKe 1 KocMoarHaMuke. — M.: Hayka, 1978. —
312 c.

3. Mapman K. 3amaga tpex Ten. — M.-MkeBck: MHCTHTYT KOMIBIOTEPHBIX HccienoBanmid, 2005. —
640 c.

4. Mopounennu A. CoBpemeHHas HeOecHasi MeXaHUKa. ACIEKThl TuHAaMUKHU COJTHEYHOM CUCTEMBI. —
NxeBck: MHCTUTYT KOMIIBIOTEPHBIX HccaenoBanuil, 2014. —413 c.

5. CeOexeii B. Teopus opOuT: orpannyeHHas 3ajiava Tpex ten. — M.: Hayka, 1982. — 656 c.

6. XommesuukoB K.B., [Tutees H.I1., Tutos B.B. IlpuTtsxenne nebecubix Ten. — CI16, 2005. — 108 c.
— URL: http://www.astro.spbu.ru/sites/default/files/Gravitation.pdf

7. XommesuukoB K.B., TutoB B.b. 3amava nByx ten. — CII6, 2007. — 180 ¢. — URL:
http://www.astro.spbu.ru/sites/default/files/TwoBody.pdf

8. Ia3m XK. Teopust OTHOCUTENFHOCTH M HeOeCcHasi MexaHHKa. — VxkeBcK: THCTUTYT KOMITBIOTEPHBIX
uccnegoBanmii. T.1 — 2011, — 266 c.; T.2 — 2012, — 268 c.

9. Battin R.H. An Introduction to the Mathematics and Methods of Astrodynamics. — AIAA
Education Series, 1999. — XXXII p. + 800 p.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jlia 9yTeHusl JNEKUMH M TPOBEIEHUS] CEMHHApOB TpedyeTcss MyJIbTUMEAUNHAs ayauTopus C
npoekTopoM. JKenaTenbHO HAIMYHE UHTEPAKTUBHOM JTOCKHU.

HUCITOJIHUTEJIU (pa3paboTuyuKu IPOrpaMMbl):
Tyuun A.I'., UTIM um. M.B. Kenapina PAH, 3aB. cektropoM Ne 2 otaena Ne 5, m.¢.-m.H.
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