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cobece0BaHHUS ¢ MOCTYNAIOMHMH B MATHCTPATYPY 10 HANPABJICHHIO

24.04.01 «PakeTHBIE KOMILIEKCHI H KOCMOHABTHKA)
2024 rox

marucrepckas nporpamma «IIpoekTHpoBaHHe H KOHCTPYHPOBAHHE KOCMHYECKHX
MOHHTOPHHIOBBIX H TPAHCHOPTHBIX CHCTEM)»

1. Cucremubiii moaxon k npoexTupoBaHmio JIA (Lemb co3naBaeMoil CHCTEMBI, CBOMCTBA,
uepapxuyeckas CTpyKTypa, KpUTEPHH, 3a/1a4k ONTHMH3AINH, STAIlbl IPOEKTHPOBAHHS).

2. @axTopsl IKCILTyaTanuK paker-Hocuteneit (PH) u kocMudeckux anmapatoB (KA).

3. A3poaMHAaMHKa JIeTaTeNIbHbIX aNlapaToB.

4. OCHOBHBIE T10JIOXKEHHS TEOPHH PAKETHOTO IABIKEHUS (ypaBHeHHEe L[HONKOBCKOTO,
XapakTepuCcTHIeckie ckopoctu PH, ynenbHbIi uMmyibe, Tpaektopuu BeiBenerus PH).

5. OpGuranbHoe nBmxenne KA (3akonsl Keruiepa, 3aKoH COXpaHEeHHs SHEPrUH,
YPpaBHEHHE OpOUTHI B MOJIAPHBIX KOOPAMHATAX, IIEPENETH MeX 1y opOuTamu, cTapt K JIyHe 1
IUTAHETaM).

6. KOoMIIOHOBOYHBIE CXEMBI H YCTPOHCTBO MHOTOCTYIIEHYATHIX PaKeT-HOCHTEE.

7. KoMIIOHOBOYHBIE CXEMBI M YCTPOMCTBO MHIOTHPYEMBIX H aBTOMaTHYecKuX KA.

8. Harpysku, neficteyrommue Ha JIA Ha pa3iHYHBIX dTanax SKCIUTyaTaldH.

9. IIoHATHSA O MPOEKTHPOBOYHOM pacyeTe Ha MIPOYHOCTH (PACUETHEIE CITydaH, PACUETHbIE
HarpysKku, 3KCIUTyaTallHOHHbIE HAarpy3Ku, KO3GGUiMeHT 6€30MacHOCTH, YCIOBUE IPOYHOCTH).

10. TunoBbIE KOHCTPYKIMOHHbIE MaTePHAIbI, HCIIOJIb3yeMbIE ISl PA3THYHBIX OTCEKOB
PH u KA (MeTannuyeckue, HeMeTalIMYeCKHe, KOMIIO3UIIMOHHEIE).

11. Texnonoruyeckue BOMPOCH! U3roTOBIECHUsI OTCEKOB U cbopku PH u KA.

12. KoHCTpyKIMs THITOBBIX y3710B 1 0TcekoB PH u KA.

13. OcHoBHBIE (PyHKIIMOHAIBHBIE BO3MOXHOCTH CHCTEM TBEPAOTEILHOTO
MOZIeIMPOBaHHUs (MOJENH NeTasel, MoJens cOGOpOK, YePTeKH, KX B3AUMOCBSI3b).

14. IneBmoruapasanueckue cucreMsl (IIIC) nBurarensusix yeranoBok PH u KA.

15. boproBsie obecneunBarome cucTeMbl THITOBEIX KA (cocTaB, Ha3HaYeHHe,
IPUHIHUIIEI PAOOTHI, OCHOBHBIE 3IEMEHTHI, KOHCTPYKTHBHBIE OCOOEHHOCTH).

16. Cuctema opHeHTalLMK U ynpaBieHus apuwxenneM KA (cocTas, qaT4uk,
UCIIOJIHUTEIIbHBIE OPraHbl, IPHHIUIBI pabOTH CUCTEMBI M 3JIEMEHTOB).

17. CucreMsl pa3zieneHus pakeT-HOCUTENIe i aBapuifHOro crnaceHus KA.

18. IlepcriextuBHbIe cpencTa BeiBeneHus KA (PH ¢ yHupuuupoBaHHbIME pakeTHBIMH
Oy0xamu, BO3BpallaeMble pakeTHbIe OJI0KH, MOPCKO# CTapT, BO3AYLIHEIN CTApT).

19. OcoGeHHOCTH MPOEKTUPOBAHUS U KOHCTPYHPOBaHUS MaIbIX KA
MHOTO(QYHKLIMOHAILHOTO Ha3HA4YeHHUsI (IleIeBhIe 3a1a4H, 3aIlyCK Ha OpOHTY, COCTaB GOPTOBBIX
CHCTEM, KOHCTPYKTHBHBIE OCOOEHHOCTH, 0COOCHHOCTH CHCTEM OPHEHTALIUH).

20. Mcnonp3oBaHuE I€KTPOPEAKTUBHBIX JBUrATEIbHBIX YCTAHOBOK (DPJY) MaJIOH TATH B
KA (npunnunsi pabotsl, 3anauu KA ¢ 3P11V).

21. ObecnieyeHre HaJEXHOCTH PAKETHO-KOCMUYECKUX KOMILIEKCOB.

22. VicnpITanMs paKeTHO-KOCMUYECKOH TEXHUKH (BH/IBI, HA3HAYECHHE, 000pyI0BAHHUE,
MECTO IPOBEICHHUS).

23. Ilpeacraprosas noarotoska PH u KA (kocMozpom, coopykeHHs KOCMOApOMa,
TEXHOJIOTHYECKHUE OIEPALUH 110 MOATOTOBKE K MYCKY).



Marucrepckasi nporpamMmma «I'IepcneKTan,le KOCMHY€CKHE TeXHOJIOTHH H 3KCNIEPHMEHTHI B
KOCMOCe»

MaremaTuka
1. Matpuup! u aeiictusa ¢ HUMH. Onpenenutenu. PaHr MaTpUIbL.
2. [lapamerpuyeckoe 3ananue Qynxiuy. [Tapamerprdeckue ypaBHEHUs OKPYKHOCTH H HJUTHIICA.
3. Pasnoxenue Qpynxuuii B crenenusle psansl. Psn Teitnopa. Pan Makiopena.
4. OxctpeMyMmbl (GYHKLIHH JIByX mepeMeHHbIX. HeoOXoauMble M JOCTATOYHBIE ycnomm
CYLIECTBOBAHUS 9KCTpeMyMa QYHKIUHM JBYX NEepeMEHHBIX. [ pagueHT QyHKuum.
5. 'eomeTpuyecKue IPHUIIOKEHHUS ONIPeIeTIEHHOTO HHTerpaia. BeluucieHne miomazneif miocKux
¢uryp. Beruncienue miomany B MoJISIpHBIX KOOPAMHATAX.
6. MuddepeHuuanbHple ypaBHEHHs II€PBOrO NOpsiaKa. TeopeMa O CyIIECTBOBAHHH H
CIMHCTBEHHOCTH pemeHus audepeHnmanbHoro ypaBHeHus. OOmee pemenne. YacTHoe
pemenue. 3anada Komu. O6muii uaTerpan. YacTHblil HHTErpal.
7. Jlunednble  nuddepeHIHanbHBlE  YpaBHEHHS  IEpBOro  mopsaka.  JIuHeHHbIe
nuddepeHImanbHpe ypaBHEHHsS. BTOPOTO IOPSAKA C IOCTOSHHBIME KO3()(QHIMEHTaMH H CO
CIIEIIUAJIBHON IIPaBOM YaCTEHIO.
8. Cyuaiinele BenmuunHbl. MiHTErpanbhas GyHkuus pacrpenenenus u eé cBoicta. [IIOTHOCTD
pacrpeneneHus. XapaKTepUCTHKU paclpesieieHusl CIy4JaiHOW BENHWYMH: MOJa, MEIHuaHa,
MaTeMaTHYECKOE OKUIAHKE, TUCTIEPCHs], CpeHEe KBAAPATHUYECKOE OTKIOHEHHE.
9. 3akoHBl pacnpeleNeHUs HENpPEPBIBHBIX CIIy4aiHBIX BEJIWYMH. 3aKOH PaBHOMEPHOTO
pacrpenenenus BepostHocTedl. HopManbHbIN 3aKOH pacnpeieieHus CIlydaifHOM BETHUYHHEL.
10. I'enepanbHas ¥ BBIOOpOYHAs COBOKYHMHOCTb. CTaTHCTHYECKOE pACIpelesieHHe BBIOOPKH.
Omnupudeckas QyHKIMs pacupeznenenus. [ ucrorpaMmma U moaMrod 4actor. CraTHcTHYECKHe
OLICHKH [1apaMeTPOB paclpeeIeHHs.

Teopus ynpaBienus
1. Ilomstme Matemaruyeckoit Mmozemu. CTpyKTypa aBTOMAaTHYEeCKOW CHCTEMEI. 3ajgaya
perynupoBanusi. OCHOBHBIE 3aKOHBI PETYTHPOBAHUS.
2. Ilonsarus ynpasiseMocTu U Habmonaemoctu. Kpurepun Kanmana nonHo# ynpaBisieMocTd U
HaOJTI01aeMOCTH VISl THHEWHBIX CTAllHOHAPHBIX CHCTEM.
3. Ilonatus nepenaTo4Hoif M 4YacTOTHOH (QyHKIMH. DJeMEHTapHbIE 3BEHbS W THIIOBEIE
COEIMHEHUS. AMIUIUTYTHO-()a30BBIE U JOrapU(PMHUUECKHE YACTOTHBIE XaPaKTEPUCTHKH.
4. Onpenenenue nepeaTouHbIX QyHKIHUHA CI0XKHBIX CUCTEM.
5. VYcroiuuBocTth JMHEHHBIX cucteM. Kpurepun [I'ypBuma, Muxaitnosa, HaiikBucra.
Omnpenenenue 3amacoB yCTOHYUBOCTH.
6. YcroiuuBocTs 1o JlsmyHoBy. Teopems! JIsnmyHOBa 00 yCTOHYMBOCTH COCTOSIHUN paBHOBECHS
HEJIMHEHHBIX CUCTEM I10 IUHEHHOMY NPUOIMIKEHHIO.
7. KauectBo mepexomHoro mpouecca. OIEHKM KadecTBa IO IEPEXOAHOH (DYHKLHUH.
YcranoBuBIIascs omUOKa ¥ criocoObl €€ HaxX0XAECHUS.
8. TumoBble crocoObl yIydlIeHHs KadyeCcTBa CHCTEMBI 3a CYET BBEJCHHUS IOCIENOBATEIbHBIX
KOPPEKTUPYIOLIUX YCTPOMICTB.
9. ludpossie cuctemsl ynpasieHus. OCHOBBI Z — npeoOpa3oBaHusl.
10. AnanTuBHBIE cUCTEMBI yrnipaBieHus. [[oHATHS U cBOMCTBA.

Teopernueckas MexaHHKa
1. [IpsimonuHEHHOE ¥ KPUBOJIMHEHHOE IBHYKEHUE TOYKH.
2. Mexanuueckass cucreMa. OCHOBHBIE [BHXKEHMs TBepaoro Ttena. [lmockomapauienbHoe
JBYDKEHHE.
3. JIBukeHHe TBEPAOTO Tejla OKOJIO HEMOABHXKHON TOUKH.
4. CnoxHoe NBIKEHHE TBepIoro Ttena. J[[Bukenue cBoOomHoro teepporo Tena. CroxHoe
JIBUKEHHUE TOUKH.



5. ludpdepeHunansHble YpaBHEHUS IBHKEHUS U PEIICHUS 3aa4 JUHAMHUKH TOYKH.

6. OOmue TeopeMbl AWHAMUKUA TOYKU. [IpsAMonuHElHOE M KpHUBOJIMHEWHOE [BHIKEHHE
MaTepralbHONW TOYKH.

7. JIBrkeHre CBOOOIHOM MaTepHabHOW TOUKHM B OZAHOPOJHOM I10JI€ NPUTHKEHU. [IBHKEHHE
CcBOOOIHOM MaTepraIbHOM TOYKHU IO ACHCTBUEM LIEHTPAIBHOTO IOJIS IPUTKEHHUS.

8. JIBmxxeHue HeCBOOOAHOM MaTepUalbHON TOYKH.

9. OTHOCHTENIFHOE IBHIKEHUE MaTEPUAIbHON TOUKH.

10. YpaBHeHHUs] IABHXKCHUS MaTe€pUalbHOH TOYKM B 00OOIIEHHBIX KOOpAWMHATaXx (ypaBHEHHs
Jlarpan»a BTOpOTo poAa).

11. 3aKoHBI COXpaHEHHUSA: MMOJHOM MEXaHUYECKOH SHEPruH, KOJIMYECTBA IBMIKECHHs, MOMEHTA
KOJINYECTBA IBUXKCHUSI, KHHETHYECKOI0 MOMEHTA Tea.

OcHOBBI MEXaHHKH KOCMHY€CKOI0 MOJIETa

1. YpaBHeHns: HEBO3MYIIEHHOTO BIOKeHHs LeHTpa Macc KA. Mnrerpan sHepruu. Murerpan
mwiomanei. Murerpan Jlamnaca.

2. VpaBHeHue OpOUTHI U CKOPOCTH B INOJAPHBIX KOOpAMHATaX. XapaKTepHbIE KOCMHYECKHE
CKOPOCTH

3. JIBMyKeHME 110 DIUTANTHYECKUM opbuTam. YpaBHeHue Kemepa.

4. Tepenét Mex 1y KOMIUIAaHAPHBIMH OpOUTaMH.

5. Tlepenér Mex 1y HEKOMIUIAHAPHBIMU OpOHTaMH.

6. MauéBp nanbHero cOnMKeHus.

7. OTHOcHTeNbHOE aBUXKeHHe NBYX KA Ha KpyroBoii opoure.



