degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi
C.C. Heroasies

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: WNuepuuanbHas HaBUTAIHS
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kagenpa adpou3NIeCKOil MEXaHUKU U YIIPABJICHUS JIBH)KCHHEM
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CamocrositensHas padora: 45 yac.
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AHHOTANMA
Nzydenne yueOHOW AWCIMILTAHBI HANPABIEHO HAa YIIyOJIeHHE M pacIIupeHne 0a30BOW MpodecCHOHANTBHON
MOJITOTOBKU MarucTpanTa, OPMUPOBAHUE COOTBETCTBYIOIIMX KOMITCTECHITHHA.

B y4eOHOW AMCIUIUIMHE PAacCMAaTPHUBAIOTCS OCHOBHBIC TEOPETUYCCKUE IMOHSITHS, KOHIEHIIMA W TIOJXOJbI
WHEpIUAIbHON HaBuranuu. CTyICHTHl 3HAKOMSTCS C MCIOIh3yeMBIMU B TEOPUU WHEPIMAILHON HaBHUTAI[UU
MaTeMaTHYeCKUMH METOJlaMH, ydaTcsl CTaBUTh 3a/ladd WHEPIUATbHONW HABUTAIlMH, BBIBOAMTH YpaBHEHUS
WHEPIMAIIEHON HABUTAIMM, TIOIy4YaTh TOYHBIE DPEIICHUS YPAaBHEHWM M TPHUMEHSTh YacTO HUCIOIb3yeMbIS

(hopMyIIbI.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- (opmupoBaHue 0a30BBIX 3HAHHH IO OCHOBAaM MHEPLIMAIbHOW HAaBUTAIMM (BKJIIOYAs 3HAKOMCTBO C
UCHOJBb3YEMBIMU B TEOPHHM HHEPLHUAIBLHOW HABUTAllMM MaTEeMaTWYeCKUMH METOIAaMH, MOCTaHOBKOMN
3aJaud MHEPLUAJbHON HaBUIallM{, BBIBOJOM YpPaBHEHMH MHEpLHAIbHON HaBUralUM, TOYHBIMU
pEIICHUSIMM YPaBHEHUH M 4YacTO HCHOJb3yeMbIMH (OpMylaMu) IJsl HMCIOJIB30BaHUS B OOJIAcTH
pa3paboTKM M IKCILTyaTal[i CUCTEM YNPABJICHUS IBH)KCHHEM M HaBUTallMM KOCMUYECKUX alIapaToB.

3amaum JUCIUTLIHHBI
- Jath cTyleHTaMm 0a30Bble 3HaHHWS B 001acTH (PU3MKO-MAaTeMaTHYECKUX OCHOB HWHEPIUATBHOM
HABUTALINH;

- IOKa3aTb Ha IpUMEpax MHOFOO6pa31/IC 3aaa4, CBA3aHHBIX C HHCpHHaJ’ILHOﬁ HaBHFaL{I/Ieﬁ KakK pa3aciioMm
MCXaHUKMU.

2. llepevyens popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

OIIK-3 Criocooeu BBI6I/IpaTL u (I/IHI/I) IpaHUlbl HPUMEHUMOCTHU NOJTYyHaC€MbIX peIHeHI/Iﬁ

paspabatbeiBaTh moaxosl K pemreHuio TuoBelx |OITK-3.1 CrnocobeH anHanmm3upoBaTh 3ajady, IUIAHHPOBATh
Y HOBBIX 337134 B 00acTi npoecCHOHaNbHON |IyTH pelleHUs], TMpeiarath U KOMOHHHPOBATh CIIOCOOBI
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1 peneHus

OrpaHMYCHNA Pa3sIMIHBIX METON0B PEIICHH OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTaBICHHON 3aja4H, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
NPUMEHSISI 3HAHUSI U HAaBBIKH B 00J1aCTH

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

(hM3UKO-MaTeMaTHYECKUX HAYK H
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHH

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAYeCTBO pa3paboTaHHON

[MK-1 Crocoben ctaBuTh, HOpMaIN30BBIBATh 1 |MOICIIH

pelars 3a1a4u, B ToM uncie pa3padareiBath 1 |[IK-1.3 CnocoOeH npuMeHSITh TeopeTHdeckue u (WiH)
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH JKCIIEpPUMEHTAJIbHbIE METOJIbl MUCCIIEJOBaHUI K KOHKPETHON
M3y4aeMBbIX SIBIICHUN U MPOLIECCOB, CHCTEMHO  |HAay4YHOM 3ajade MW HHTEPHpPETUPOBaTh  IOJYUYECHHBIE
aHAJM3UPOBATh HAYYHbIE MPOOIEMBI, OTY4YaTh |Pe3ysbTaThl




HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CrocobeH HaxoaWTh, aHAIM3UPOBATH M 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
* HCHOJB3YEMYIO B HHEPLMAIBHON HaBUTALIMA TEPMHUHOJIOTHIO;
* (pusndeckuii cMbICT N3MEPSAEMbIX HHEPLUUAIBLHBIMY JaTYNKaMU BEJTUYUH;
. BO3MOKHOCTH Pa3IM4YHBIX alNreOpandyecKux, TPUTOHOMETPHUUECKUX M OSKCIOHEHIHMAJIbHBIX
[IPECTABICHUN UCTIONB3YEMbIX B MHEPLUAIbHOW HaBUTALMHU TUIIEPKOMILIEKCHBIX YUCEl;
. KBaTepHUOHHBIE u OMKBaTEpPHUOHHBIC MIPENCTaBICHUS 3JIEMEHTaPHBIX
IPOCTPAHCTBEHHO-BPEMEHHBIX NPe0Opa30BaHui;
*  TIpynmsl NPOCTPAHCTBEHHO-BPEMEHHON CHUMMETPHH, HCIOIB3yEMBIE NMPHU TEOPETHKO-TPYIIIOBOH
[IOCTAHOBKE 3a/1a4ul MHEPLMAJIbHON HaBUrallUY;
* YacTO UCIOJIb3yeMble (POPMYIIbI, CBA3aHHBIE C HHEPIIMAIbHON HaBUTALIEH.
YMETB:
* BHUJETH B 33/1a4ax, CB3aHHBIX C MHEPLUUAIBHON HaBUTaLMEH, (U3NYeCcKoe COepKaHue;
*  BBIICIATH BELIECTBEHHbIE U MHHMMBIE, CKAJSIpHbIE M BEKTOpPHBIC, IJIaBHbIE M [JyajbHbIE YacTH
(Om)KBaTepHUOHOB;
* 0CBauBaTh HOBBIE TEOPETUUECKHUE NOAXO/AbI B HHEPLUAIbHON HaBUTALlUU;
* JIeNIaTh NPABUIILHBIE BBIBOJIBI U3 COITOCTABICHHMSI PE3YABTATOB TEOPUH U DKCIIEPUMEHTA.
BIIAJIETh:
* KyJAbTypOH MaTeMaTH4eCKOM MOCTAHOBKH 3aJa4, CBSI3aHHBIX C HHEPLMAIbHON HaBUTalNEH;
* 0a30BBIMU HaBBIKAMHU Pa0OTHI C KBATEPHUOHAMHU U X 0000IIECHUSIMY;
* TEOPETUKO-TPYNIOBBIMH METOaMH BBIBOJIA YPABHEHUH MHEPLMAJILHON HABUTAIUM;
* HaBBIKAMHU CAMOCTOSTEIHLHON pabOThI C HAYYHOH JIUTEpaTypoil 10 WHEPIUATBHON HAaBUTAIINH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM YY€OHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora
1 KBarepHuoHbI 1 OUKBATEPHUOHEI 6 6 6
I'pynmet npeoOpa3oBaHuii,
2 TUIEPKOMILIEKCHBIE MIpENCTaBICHUS 6 6 6
rpyni
3 [locranoBka 3agaun  MHEPLHUAIBHOU 6 6 6
HaBUT'ALUU
4 BriBog YpaBHEHHU WHEPLUHAIBHOU 6 6 6
HaBUTaLUU
5 TouHsble _pemenus ypaBHEHHUI 6 6 7
HMHEpLUaJIbHON HaBUTaLlUU
6 Teopetuko-rpynmoBass  (OpMyIHPOBKA 6 6 7
3a[a4¥ N Tel
7 Yacro ucnonb3yembie GOpMYJIbI 9 9 7
Hroro yacos 45 45 45
Iloaroroska k sk3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. KBaTepHHOHBI 1 OMKBATEPHUOHBI

['MrepKOMIUIEKCHBIE YHCIIa, HCKIFOYMTENbHBIE anreOpsl. KoMIuleKCHbIe, TyabHbIC U IBOWHBIC YUCTIA.
Ksarepuuonsl.  JlyanbHble  kBarepHHOHBI  (OukBarepauoHnl  Kimddopna). KomruiekcHbie
KBaTepHUOHKI (OMKBaTepHHOHBI ['aMuiibToHa). KOMITIeKCHO-/1yaIbHbIE KBATEPHUOHBI.

2. I'pynmel npeobpa3zoBaHuid, TMIIEPKOMIUIEKCHBIC TIPEACTABICHUS TPYIIIT

Teopuss rpymm, spnaHreHckas nporpamma KneitHa. KBarepHMOHHOE NPEACTaBIEHHE TIPYIIIBI
BpallleHUH TBEPIOIO Tena. bBUKBaTEpHUOHHOE NIPEACTABICHUE IPYIIIbI IEPEMELIECHUI TBEPAOTO TEINA.
buxBarepHrnoHHOE npencrasineHue rpynmnsl JlopeHna. Paznuurie KBaTepHUOHHON I'PyNIBI U TPYTIIBI
ITyankape.

3. [locTanoBKa 3aa4u MHEPLUUATHLHOW HAaBUTAIIUU

Mertonpl HaBUTalMK, HaBUTAMOHHAsA OMoHMKa. VHepuuanbHble AaTYMKU (Yachl; JaTYUKH YIIIOBOM
CKOpOCTH; akcenepomerpsl). I'paBuranmonnoe none. HavanpHoe mosiokeHue (BEKTOP COCTOSHHS).
Kanonnyeckast popmyarpoBKa 3a1a4u HHEPIHAIBLHON HABUTALHH.

CuMBoOIMUECKOE ypaBHEHHE MHEPLUAIbHOW HaBurauuu. Yacbl Kak MHepLUaIbHas HaBUTALMOHHAas
cucreMa. 3ajavya WHepUMaNbHOM opueHTanuu. MHepuumanbHas HaBuranus Oe3 yuéra rpaBUTaLIUU.
Hepenstuucrckas uHepLaibHas HaBUranus. PensaTUBUCTCKas MHEpLUaIbHAs HABUTallMsL.

4. BriBoz1 ypaBHEHMI HHEPIHMAILHON HABUTALUN

BriBon miia rpynnsl ['anunes. Beisox mist rpyniel [lyankape. BeiBoa 1u1s1 KBAaT€pHUOHHOM TPYIIIIBL.

BeiBon s pacmmpeHHod rpynnsl lamunes. BeiBon s pacmmpeHHod rpynnsl  Ilyankape
(xoH(pOPMHOI TPyNIIbI).

5. TouHBI€ pelIeHNs ypaBHEHUI HHEPIUAIBHON HABUTALlUN

PaBHOyCcKOpeHHOe JBMKeHUE. J[BUKeHue ¢ opOUTaIbHON opueHTaiuel. [IBmkeHue MHepIHaIbHON
wiatgopmbl. JBHKeHHE HENOBOpauMBaromiencs: miatgopmel. J[BHKeHHE THPOCTa0HIN3UPOBAHHON
m1atopMbl. YHUKAIBHBIN KocMHUYecKui dkcriepuMeHT Gravity Probe-B.

6. TeopeTuxo-rpynmnoBast (GOpMyIHPOBKa 3a/1a4H N TeJ

3amaua n Ten U e€ YacTHBIE CIIydau: 3ajada ABYX TeJl M 3ajada OJHOrO Teja. 3agada OIHOTrO Teja —
YaCTHBIM Cilyyad 3ala4d MHEpLUalbHOM HaBurauuu. QOpMyJlHpOBKA 3aJadd N TeJ B HapaMmeTpax
pacmmpeHHol rpynnsl I'anmes.

7. Hacto ucrnons3zyemMble HOpMyIbl

KBarepHuonHast gopMmyina mnepernpoeKTupoBaHus BeKTOpoB. KBarepHHOHHBIE (POPMYIBI CIOXKEHUS
MOBOPOTOB, JIJIEPOB MOBOPOT. BbuKBarepHHOHHBIE (HOPMYINBI CIOKEHHS TEpEMEIICHUI, BUHTOBOE
nBrkeHue. CBs3b KOMIIOHEHT KBaTepPHUOHA U MaTpUIlbl ToBopoTa. Kunemarnueckue ypaBHEHUs A1
panuyc-Bekropa. Kunemarnueckue ypaBHeHuUs Ui BeKTopa ckopocTH. KuHemaruueckue ypaBHEHUs
JUIsl KBAaTEPHUOHA ITOBOPOTA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



HeoOxonumast 1i1st 3aHSITHN IITyMOU30IMPOBAHHAS ayIUTOPHS IOJDKHA OBITH 000pyIoBaHa OONbIIONH
JOCKOH (C 3armacom Melia M TPATIOK), 3aIHIIEHHON OT MO aHusl IPSIMOTO COTHEYHOTO CBETA.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Mnepumnanphas HaBuranus u ontumansHas uiastpanus [ Texct]/H. T. Ky3oskos, O. C. Canbrues,
-M., MammnocTtpoenue, 1982
2. Beenenwne B Teoputo OecruiarGopMeHHBIX HHEPIIUANBHBIX HaBUTAIIMOHHBIX cucTeM [Tekct]/B. H.
Bbpanen, U. I1. lIMeimieBckuii, -M., Hayka, 1992
3. [IpumeHeHre KBATEPHUOHOB B 3aj1aduax opueHTanmu tBepaoro Tena [ Texcr]/B. H. bpanen, U. I1.
[merrnesckuii, -M., Hayka, 1973
4. OcHoBHI TeopeTrueckord MexaHukH [Tekct] : yueOHuk st By3oB / B. @. XKypasnes ; Mock.
¢u3.-TexH. uH-T (TOC. YH-T) .— 3-€ u31., nepepad. — M. : @usmarnurt, 2008, 2009 .— 304 c.
5. Jlexumu o Teopun 6ecruiaTOpMEHHBIX HHEPIUAIBHBIX HABUTAIIMOHHBIX CUCTEM YIPaBICHUS
[Tekcr] : yueb. mocobue ains By30B / B. H. bpanen ; M-Bo oOpa3oBanust u Hayku Poc. @exnepaunu,
Mock. ¢u3.-trexs. uH-T (roc. yH-T .— M. : MOTU, 2009 .— 304 c.
1. bexxo A.Il., bpaneu B.H., 3axapos }0.M., IlImbirnesckuii U.I1. IlpumeHenrne KBaTepHHOHOB B
TEOpUHU KOHEYHOTO 1moBopoTa TBepaoro tena // 3. AH CCCP. MTT. 1971. Ne 1. C. 123—-134.
2. Busrun B.II. «Opnanrenckas nporpamma» u ¢usuka. M.: Hayka, 1975.
3. Txaue JI.U. Cucrems! nnepruanbHoi opueHTHPOBKH. Y. 1. OCHOBHBIE MMOIOKEHUS TeOpuH. M.:
MD3U, 1973.
4. Yy6 B.®. OcHoBsl nHepimanbHoi Hauranuu. M.: URSS, 2014.

JlomonHuTenpHas IUTEpaTypa
1. Mexanuka. Mnen, 3anauu, npunoxenus [ Texct]/A. YO. UnumuHckwii , -M., Hayka, 1985
2. 'mmepkomrutekcHbie uncia [Texct]/U. JI. Kanrop, A. C. CononoBuukos, -M., Hayka, 1973
3. HaBuranmonnas 6uonuka [Tekct]/B. I1. Cenesnes, H. B. Cenesnesa, -M, MammHocTtpoenue, 1987

4. KBarepHHOHHbIE 1 OMKBaTEpPHUOHHbBIE MOJEIH U METO/Ibl MEXaHUKHU TBEPIOI0 Tejla U UX
npuioxenus. ['eomerpus u kunemaruka asrxeHus [ Texker]/tO. H. Yennokos, -M., @usmarnut, 2006
1. KupnmunaukoB C.H., HoBocenor B.C. MaremaTndeckue acieKThl KHHEMaTHUKA TBEPIOTO Tena. J1.:
H3n-o JII'Y, 1986.

2. Yy6 B.®. O BO3MOXHOCTH IPUMEHEHUS OAHOHN CHCTEMBI THIIEPKOMIUIEKCHBIX YHCEIN B
nHepuuanbHoi HaBuranuu // M3B. AH. MTT. 2002. Ne 6. C. 3—23.

3. Uy6 B.®. O paBHOyckopeHHOM ABMXeHNH // Pu3ndeckoe oOpazoBanue B By3ax. 2005. T. 11. Ne 3.
C. 127-130.

4. Yy6 B.®. He3aMKHYTOCTb 3JIeMEHTapHBIX MIPeoOpa30BaHuil MPOCTPAHCTBA-BPEMEHH //
I'imepkoMIutiekcHbIe uncia B reomerpun U ¢pusuke. 2005. Ne 2 (4). C. 153—-160.

5. Uy6 B.®. [Ipumenenue KoHPOPMHOI rpynIibl B TEOPUN HHEpUUAIbHON HaBurauuu // 138. PAH.
MTT. 2006. Ne 5. C. 3—17.

6. Uy6 B.®. [TocTaHoBKa 3aa4y HHEPLUATBHON HaBUTALUHU (TEOPETHUKO-TPYIIIOBOH MOAXOH) //
Kocmuueckue uccnenosanus. 2007. T. 45. Ne 2. C. 189-192.

7. Uy6 B.®. YpaBHeHUs HHEPUUAILHOW HABUTALUN U KBaTEPHUOHHAS TEOPUS IPOCTPAHCTBA-BPEMEHHU
// TunepkoMIuiekcHbIe uncia B reomerpun u ¢pusuke. 2007. T. 4. Ne 1 (7). C. 133—-140.

8. Uy6 B.®. ®opmynupoBka 3a1a4u AByX TeJl B HapaMeTpax pacuIupeHHon rpynnsl [anunes // U3B.
PAH. MTT. 2012. Ne 4. C. 16-20.

9. Uy6 B.®. Tounsle penieHrs ypaBHeHUI HHEPLIUATILHON HABUTALIMH, CB3aHHBIC C MIpeLeccrueit
Tomaca // 3. PAH. MTT. 2014. Ne 2. C. 3—18.

10. Uy6 B.®. TouHsle perieHus: ypaBHEHUH HHEPLMAILHON HABUTALIMH, CBSI3aHHBIE C T€0/IE3UIECKON
npeneccueii / 3. PAH. MTT. 2014. Ne 3. C. 3-22.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://urss.ru  — caiiT Hay4uHOTrO M3AaTENbCTBA (M3aTenbekoil rpymmsl) URSS.
2. http://mtt.ipmnet.ru  — caiit xxypHana «/3Bectust PAH. MexaHuka TBEpIOTO TEnay.
3. http://pinhe.lebedev.ru  — caiit xypHana «Dusznyeckoe 00pa3oBaHUE B By3ax».



4. http://www.polynumbers.ru — caiiT xxypHana «[ unepkoMIUIEKCHBIC YHCIIa B TEOMETPUH U (PUIUKED.
5. http://conf56.mipt.ru — caiiT 56-oii Hay4HOI KoH(Depernn MOTH.

6. http://www.space lab.ru — caiiT HayuHbix koH(epennuii «Physical Interpretations of Relativity
Theory».
7. http://acanud.ru — CalT MEXIYHApPOIHOW OOIECTBEHHON OpraHn3aIii « AKaIeMus HAaBUTalluu

1 yIIpaBJICHUA ABUKCHUEM)).

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

[akeTs! oucHOTO MporpamMmmuoro odecnedenns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice.

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

VYenenHoe ocBoenue crenkypca «CeMHHap 10 YIPABICHUIO JBUXEHUEM M HABUTallUM KOCMMUYECKUX
anmaparoB» TpeOyeT CUCTEeMaTHYeCKUX 3aHATHI U CAaMOCTOATENIBHOM paboThl CTyIEHTA.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— U3Y4YCHUE PEKOMEH/I0BAaHHOM JTUTEPaTypHl;

— npopaboTKy yueOHOro mMarepuaia (1o KOHCIEKTaM U JIUTEPaType);
— pelieHue 3a/1a4, MpeagaraeMbiX CTy/IEHTaM Ha 3aHITHAX;

— MOATOTOBKY K TECTaM M OIPOCaM.

PyKOBOICTBO M KOHTPOJIb 32 CaMOCTOSATENILHONW pPabOTOH CTY[IEHTa OCYLICCTBISICTCS B pE3yJbTaTe
OIIPOCOB TI0 PACCMOTPEHHBIM TEMaM.

Kputepuem kadectsa BilaZieHUss MaTepUajIOM CIIY>KUT YMEHUE OTBEUaTh Ha BOIIPOCHI 10 TEME Kypca.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa adpou3ndecKoil MEXaHUKH U YIIPABICHHUS IBIXKEHUEM
Kypc: 2
KBaJupuKaAnus: MarucTp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3padorunk: B.®. YUy0, accucrent



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-3.3 Binameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJIaMU PEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH U1 TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3UKO-MaTEeMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOpPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

pe3yabTaToB
IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHHMA H3y4aeMBIX

SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOZEIHN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(I/IHepLII/IaJ'IBHa$I HaBHUT allys» O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:

¢ HCHOJIb3yCMYIO B I/IHepHHaJILHOﬁ HaBHUT'allU TCPMHUHOJIOTUTIO;

® q)HSH‘IeCKI/Iﬁ CMBICJI UBMEPACMBIX MHEPLIUAJIBbHBIMHU JaTYUKaMU BEJIMYINH,

° BO3MOKHOCTU Pa3JIMYHBIX anre6pa1/1qecmxlx, TPUTOHOMCTPUYCCKUX H OKCIIOHCHIUAJIBHBIX
HpeI[CTaBJ'IeHI/Iﬁ HCIIOJIb3YEMBIX B HHepHHaHBHOﬁ HaBUTallMU TUIICPKOMIIJICKCHBIX YUCEII;

° KBAaTCPHHUOHHLIC n

6I/IKBaTepHI/IOHHBIe OpeaACTaBJICHUA QJICMCHTAPHBIX

MPOCTPAHCTBEHHO-BPEMEHHBIX MTPE0Opa30BaHuU;

*  TpyNmbel MPOCTPAHCTBEHHO-BPEMEHHON CHUMMETPHUH, WCIONB3YEMbIC MPHU TEOPETHKO-TPYIITOBOM
MOCTaHOBKE 3a/1a4l MHEPIMATLHOW HaBUT Al

* YacTO WCMOIb3yeMbIe (JOPMYITBI, CBI3aHHBIC C MHEPINAILHON HaBUTallACH.

yMeTh:

¢* BHJCTH B 3aJa4ax, CBA3aHHBIX C HHepI_II/IaJIBHOﬁ HaBI/II‘aL[I/IeI\/’I, (1)I/I3I/I‘ICCKOG COACPIKAHUC,
® BBIACJIATL BCIIECTBCHHBIC W MHHMBIC, CKAJSIPHBIC W BEKTOPHBLIC, IVIABHBIC W AYAJbHBIC 4YaCTHU

(On)KBaTepHUOHOB;

¢ O0CBaMBaTb HOBBIC TECOPETUYCCKHUC IIOAXO/AbI B HHCpHHaHBHOﬁ HaBUT'allUH,
¢ JAcJIaTb HPaBUJIBHBIC BBIBOJALI U3 COITIOCTABJICHUA PC3YJILTATOB TCOPUU U SKCIICPUMCHTA.

BJIaJeTh:




* KYJIbTypOW MaTeMaTU4YEeCKON IOCTAHOBKH 3a/1a4, CBSI3aHHBIX C MHEPLMAIBHOW HABUTaAL[UEN;

* 0a30BbIMU HaBBIKAMHU Pa0OTHI C KBATEPHUOHAMHU U X 0000ILEHUSIMH;

* TEOPETUKO-TPYIIIOBBIMU METOIaMU BbIBOJIa YPABHEHUH UHEPLIMAIbHON HaBUTAlIUH;

* HaBBIKAMH CAMOCTOSTEILHON pabOThI C HAYYHOH JIMTEPaTypoi 10 MHEPLUATbHON HABUTALINH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
Texymuii KOHTPOJIb OCYIECTBIAETCS B POPME YCTHOTO ONPOCA HA 3aHSITHUSX.

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

1. Ksarepuuonsl. KBarepunonnas Qopmyia mepenpoeKTHpPOBaHHUS BEKTOPOB IMpH CMeHe Oaswmca.
dopmyna nepenpoeKTUPOBAaHMsI KBATEPHUOHOB TIOBOPOTA.

2. yanbHele kBaTepHHOHBI (OukBarepHuoHbl Kimddopaa). Popmyna mnepenpoeKTUpPOBaHUS
OMKBaTEpHNUOHOB IlepeMelieHns. BuHToBOE BHKEHHE.

3. KsarepHuonHoe mpeacTaBieHHE TPyNNbl BpamieHunil TBEpAOro Ttesna. PopMysnbl KOMIO3HUIUH
MOBOPOTOB. HEKOMMYTaTHBHOCTD IPOCTPAaHCTBEHHBIX TIOBOPOTOB.

4.  bukBaTepHHOHHOE TpPEACTABICHUE TMepeMelieHnid TBEpAOro Tena. DopMysbl KOMIO3ULIMN
nepeMenieHnii. HekoMMyTaTUBHOCTB EpEeHOCA U IOBOPOTA.

5. VYmosas ckopocts. Kaxymeecs yckopenue. Kanonndeckas ¢popMynupoBKa 3a1a4d HHEPLHUAIbHON
HaBHTaIlHH.

6. CuUMBOIMYECKOE TEOPETUKO-TPYNIIOBOE ypaBHEHHE MHEPLMAIbHONW HaBUTALWU. JlONOIHHUTENbHBIE
YCIIOBUS JTIsl OECKOHEYHO MaJIOTo Mpeodpa3oBaHusl.

7. Tlapametrpsl, u3MepsieMble WHEPLHMATBHBIMHU JaTunkamu: yacamu, [|YCamu, akcernepomerpamu.
Yacsl kak HHEpIMaIbHAs HABUTAIIMOHHAS CHCTEMA.

8. 3agmaya uWHepPUHMATBHOW OpHEHTALUH (TEOPETHKO-TPYNIOBas IocTaHOBKa). KuHemarnueckue
ypaBHEHUS JUIsl KBAaTEPHUOHA [IOBOPOTA.

9. UnepruanbHas HaBuramus 0e3 ydéra IpaBUTALMHM: TEOPETHKO-TPYIIIOBas MMOCTAHOBKA 3a/audl U
CUCTEMA YPaBHEHMIA.

10. TeopeTHKo-rpynmoBas MOCTAHOBKA 3aJaydl MHEPUUAIbHOW HaBHTalMu (C y4€TOM TIpaBHUTALUH).
OTHOCUTENBHOCTb I'PaBUTALIUOHHOI'O YCKOPEHUSI.

11. Tpynna lanunes. Omnpenemnsionide COOTHOIIEHHS M CXeMa BBIBOJA YPaBHEHHMM WHEPIUATbHON
HaBHTalUM 1715 Tpymsl [anumnes.

12. HeoGxomumocth pacmmpenus rpynnsl [ammnes. Cxema BbIBOJA YpaBHEHUH WHEpPLHUAIBHON
HaBUT'alUK JJI pacCluMpeHHOM rpynnsl ['anuses.

13. JIBmKeHue CHyTHHKAa MO KpyroBod opoOute. TouHble pemieHHs ypaBHEHWH HHEPIHAIbHON
HABUTALUU ISl CIydasi OpOUTaIbHOW OPUEHTALINH.

14. JIBmxeHue Tena MO OKpYXHOCTH (0e3 yué€ra rpaBuTauuu). TOYHBIE pEIICHUS YPaBHEHUH
HMHEpLUaJIbHON HaBUTaLlMK [ CIydasi HHEpLUAIbHON OpUeHTalUH.

15. Krnaccuueckass mocTaHOBKAa 3aJadd n Tel. 3ajada OJHOTO Tela — YacTHBIM ciydail 3amadu
WHEpUUAIbHON HAaBUTALIH.

16. ®opmynupoBKa 3a7ayd n TEJ B MapaMmeTpax pacumvpeHHoi rpynnel [Namunes. Kunemarndeckne
ypaBHEHUS [UIsl paiyc-BEKTOpa U BEKTOpa CKOPOCTH.

[Mpumeps! OUIETOB:

Nel

1. KsarepHuOHHOE IpeiCTaBiCHUE IPyNIbl BpalleHuil TBEpAoro tena. PopMyiabl KOMIO3MLIUAU
OBOPOTOB. HEKOMMYTATHBHOCTE NPOCTPAHCTBEHHBIX IIOBOPOTOB.

2. JIBw>xeHMe CITyTHUKA 10 KpyroBoii opoute. TouHble pemieHus ypaBHEHNH HHEPLUATbHON HaBUTalluN
IUIS cIydasi OpOUTaIbHOM OpHUEHTALNN.

Ne 2
1. bukBaTrepHHMOHHOE TMpEACTAaBIEHHWE TMepeMemeHnii TBEpHoro Tena. PopMynbl KOMIIO3ULIUU
nepemeleHnii. HekoMMyTaTHBHOCTBE IEPEHOCA U IOBOPOTA.



2. JlpmxkeHue Tena MO OKpYXHOCTH (0Oe3 yuéra rpaBuTanuu). TOUYHBIE pEIICHUS ypaBHEHHN
MHEpIMAIBHON HAaBUTALMHY I CIy4asl HHEPLIHUAaIbHOW OpHEHTaLNN.

Kputepun onennBanus

CtynmeHTy mpenjiaractcs OTBETUTh Ha 2 BOIPOCA, 3@ KAXKBIH M3 KOTOPBIX BbICTaBisiercs oT 0 g0 5
0aJlJIoB.

3a OTBET Ha KaXXJbIi BOIPOC CTYACHT MOIy4aeT

* 5 0amioB: CTaBUTCA 3a MOJTHBIHN, MPABUIBHBINA M YETKHI OTBET Ha BOTIPOC

* 4 Oamma: CTaBUTCS 3a TONHBI M TNPAaBWIBHBIA OTBET Ha BOINpPOC. J[OMyCKalOTCs OTIeIbHbIC
HEYETKOCTH (POPMYIIMPOBOK, ONEYaTKM B BBIMMCAHHBIX (OpPMyNIax, MOACKA3KM IK3aMeHaTropa o
HEOOXOAMMOCTH TIOTIPABHUTH HJIH JOTIOJHUTH OTBET

* 3 QGayura: cTaBUTCS 32 OTBET Ha BOIPOC, COACPIKAIIMIA OMIMOKH WM MPOITYCKH, HO HE COACPIKAIIUi
IpyOBIX OMIMOOK U CYIIECTBEHHBIX MPOITYCKOB

e 2 Oamma: CTaBUTCS 3a OTBET Ha BOIMPOC, COAEpXKaIMK rpyOyro OomHMOKY MpH OTBETE WM IMPH
OTCYTCTBUH OTBETA Ha OJIHY M3 COCTABJISIFOLIMX BOIPOCA

* 1 Gayur: cTaBHUTCS 32 OTBET HA BOIIPOC, COACPIKAIINI TpyObie OMIMOKHM MIIH MPOITYCKH ITPH HAJIUYUH B
LIEJIOM TIPHEMIIEMOTO OTBETA Ha XOTs ObI OJJHY M3 COCTABJIAIONINX BOIIPOCa

* (0 0aI0B: CTABUTCS 32 OLUINOOYHBIE HITH OTCYTCTBYIOIIME OTBETHI Ha BCC COCTABJIAIOIINEC BOIIPOCA

Htorosas ouieHKa BIYUCIISETCS KaK CyMMa 0ajlIoB MO KakJoMy Bompocy. CTyneHTBl, CHCTEMaTuIeCcKl
MOCEIIABIINE CEMUHAphl U J00POCOBECTHO BBIIOJIHABIINE 3a/aHHSA, UMEIOT NMPEUMYIIECTBO B BHIE
JOMIOJTHUTENBHBIX 1-3 0amioB K HAOpaHHON CyMMe.

5. MeTonuueckune MaTepuasbl, onpeneasionie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

O3HaKOMJIEHUE CTYAEHTOB C IIEPEYHEM BBIHOCUMBIX Ha 3a4€T BOIPOCOB IPOBOAUTCS 3a HENENI0 10
Mpen3avy€THON KOHCYIbTAIUH.

[opsinok mpoBeaenus nudHepeHInPOBAHHOTO 3a4ETa:

HuddepenumnpoBanubiii 3a4€T mpoBoAuTCs B popme onpoca. CTyAeHTY MPEeJOCTaBISETCS YEThIPE-TISTh
MHHYT JUII MOHOJIOTA y JIOCKH C MEJIOM B PyKax, ITOCJIe Yero 9K3aMEHATOp JAeNaeT NPH HeOOXOAUMOCTH
KOMMEHTAapuH, OLEHMBAET OTBET. 3aTeM IPYroi CTYIEHT OTBeYaeT Ha cBOW mepBbld Bompoc. [lo
3aBEpILEHUM [IEPBOIO Kpyra CTYJEHTbI B TOM € IIOpsIKE OTBEUAlOT Ha BTOpbIE Bonpockl. IIpu oreere
00ydJaromerocsi Ha BOIPOC OH HE MOXKET MOJIb30BaThCsl KOHCIIEKTaMH JICKIMIA U JINTEPaTypoil.

[Ipuém nuddepeHunpoBanHoro 3auéra NPOBOAUTCS B ABa dTama (3a asa 3aHaAtus). [locie mepsoro
JTafna O03BYUYMBAIOTCA OLIGHKM, IOJYYEHHbIE CIyLIaTelssMH IO pe3yibTaraM OTBETOB Ha JBa-TpU
BOIIPOCA MO CHENKypcCy. KenaromuM MOBBICUTH OLICHKY NpeiaraeTcs JOMOIHUTEIBHO MOATOTOBUTHCS
1 OBITh TOTOBBIM K OTBETY Ha YETHIPEe-IIECTh BOIIPOCOB.



