K ®0CY
Crabunusauus u yrnpasreHune nNpoCcTpaHCTBEHHbIM ABMXEHNEM KOCMUYECKUX anrnapaTtoB

Bonpochbl (50 wr).

1. Yro Takoe yrnosas ctabmunmsaumsi KOCMMYECKOro annapara?

OTtBeT: 31O Nogaep>KaHNe ero KOHKPETHON NPOCTPAHCTBEHHOW OpUEHTaLUK B
HEN3MEHHOM COCTOSAHUN.

2. YTto Takoe rmpockonuyeckasi ctabmnmnsaumsi KOCMMYECKOro annapara?

OTtBeT: 31O NogaepKaHNe ero KOHKPETHON NPOCTPAHCTBEHHOW OpUEHTaLUN B

HEN3MEHHOM COCTOSHUM 3a CYeT NpUBEAEHNSA BO BpaLleHne BOKPYr O4HOW 13 ocen

(rona) ons Mcnonb3oBaHMS NPUHLMNAG COXPAHEHUS KNHETUYECKOrO MOMEHTA.

UTto Takoe MarHuTHasa ctabunusaumsa KOCMMYeckoro annapara?

4. OtBeT: ITO NogaepXaHne ero KOHKPETHON NPOCTPaHCTBEHHOW OpUEHTaLUN B
HEN3MEHHOM COCTOSHUM 3a CYHET NpUaaHUS HaMarHMYeHHOCTM Koprycy annapara,
nnbo ero BHyTPEHHMM 3reMeHTaM, KoTopble ByayT CTPEMUTLCS COBNAacTb C
BEKTOPOM MarHMTHOM MHAOYKLUMM reOMarHMTHOro nosns (komnac).

5. YTto Takoe rpaBuTaunoOHHas cTabunmnsaums KOCMUYECKOro annapara?

OtBeT: OTO NogaepKaHMe ero KOHKPETHOW NPOCTPAHCTBEHHOW OpUEHTaunn B
HEN3MEeHHOM COCTOSIHWUM 3a CYET NpUAaHUs ero Kopnycy BbITAHYTON hOpMbl, Npu
KOTOPOW «BbITAHyTas» OCb annaparta CoBnageT C BEKTOPOM M3 LieHTpa 3eMnn B
TOYKY OpOUThI 3@ CHET MOMEHTOB CUI LLIEHTParbHOro Nons TAroteHms (MonnaBok).

6. YTo Takoe akTMBHas cTabunmnsaums KOCMUYECKOro annapara?

OTBeT: OTO NogaepKaHMe ero KOHKPETHOW NPOCTPAaHCTBEHHOW OpUeHTauumn B
HEN3MEHHOM COCTOSIHUM 33 CHET KOPPEKLUUIN CO CTOPOHbI peakTUBHbIX ABUraTenen
opueHTauuu.

7. YTO Takoe NpocTpaHCTBEHHOe nonoxeHne KA?

OTBeT: 3T0 €ero yrrnoBoe MNonoXeHne B 0CAX HEKOTOPOW CUCTEMbI KOOPAUHAT
(Hanpumep, B opbutanbHOn cucteme, NMbo B MHepUMAnNbHOM CUCTEME).

8. YTO Takoe MOMEHT UHEPLMN N B KaKUX eANHULAX OH n3mepsieTcs?

OTtBeT: MOMEHT MHepLUuK - 3TO reOMeTpUYECKN-MaccoBblvi (MHEPLIMOHHO-MACCOBbIN)
napameTp TBepgoro tena. iamepsietcs B [kg*rm”2].

OTO hm3anyeckas BenNnUMHa, KoTopasi XxapaktepusyeT pacnpenerneHme Maccbl BOKpYr
ocu BpalleHus. OH npegcrtaBngeT cobon Mepy MHEPTHOCTU Terna npu U3SMeHeHnn
€ro BpallaTesibHOro ABMXEHNS 1 onpeaenseTcss OTHOCUTESbHO BblIGpaHHON ocu
BpaweHnda. dopmanbHO MOMEHT MHEPLMN onpeaensaeTca Kak cyMma npovsBeeHnin
KaXkOoW Maccbl arieMeHTa Tefia Ha KBagpaT pacCTOSAHUSA 9TOro afieMeHTa 4o Ocu
BpaweHnd. [Ina BblYMCNeHns cnegyeT MCNonb3oBaTb MHTErpan no scen macce (no
BCceMy obbemy Tena).

MOMEHT nHepLmmn 3aBUCUT OT POPMbI U pacnpeaeneHnsa Mmaccbl O6beKTa.
Hanpumep, yTorneHne Maccbl OKOO OCK BpaLLeHUs yBennyMBaeT MOMEHT
NHepumK, B TO BpeMs kak Borbluas macca Ha 6onbLueM pacCTosiHMM OT OCK
BpaLleHns Takke yBenuimBaeT MOMEHT UHepLUN.

w

9. U4ro Takoe (B B1uAe popMynbl) KNHETUYECKMA MOMEHT TBEPAOro Tena,
BpaLLaloLLLEerocst BOKpYr HEMOABUXKHON OCU?
OtBeT: K=J*w
KuHeTnyeckumn MOMeHT TBEpPAOro Terna, BpaLlatoLwerocs BOKpPYr HENOABMXHON OCH,
npeacTaBnsieT cobor BEKTOPHYO (OM3NYECKYI0 BEMMYUHY, KOTOpPas XapakTepusyeT
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11.

12.

ero BpawjatenbHoe asmxeHne. OH onpenensaeTcs Kak npousBeaeHne MOMeHTa
WHepUuMmn Tena Ha ero yrroByk CKOpoCTb. MaTemaTu4eckmn aTo BblpaXkaeTcs
cnegyrowmnm obpasom: K=J*w, rge | — TeH30p MHepuun (MOMEHT NHepLmmn) TBEPLAOro
Tena BOKPYr OCU BpaLleHUsl, W — BEKTOP YrfIOBOW CKOPOCTU BpaLleHus (BenuynHa
YrnoBOW CKOPOCTW BpaLLEHMs1 BOKPYr OCW1) TBEPAOro Tena.

KnHeTnyYeckmm MOMEHT ABMSIeTCS BEKTOPHOW BESTMYUHOWN, NOSTOMY OH UMEET Kak
BENUYMHy (MoAyIb), Tak U HanpaeneHne. HanpaeneHne KMHETUYECKOrO MOMEHTA
onpegendeTcsa No NpaBuiy NpasBon PyKX: NPy pasmeLleHnn nanbLa npaBon pyku
BAOJSIb HANPaBNeHUs OCK BpaLLEeHWsl, HanpaBfieHMe KUHETUYECKOro MOMeHTa byaeT
COOTBETCTBOBATb HanpaBfeHUI0, B KOTOPOM BpalllaeTcsa TBepaoe Teso.

YUTo Takoe yrnbl Annepa?

OTBeT: 3T0 yrnbl OpMEHTaUMM TBEPAOro Tena B NPOCTPaHCTBE, ONUCbIBaeMble
nocrneaoBaTenbHOCTbIO NOBOPOTOB Z->X->Z.

Yrnbl Quinepa - 310 HAabop Tpex yrroB, KOTOPbIE NCMONMb3YTCH ANA ONMcaHus
OpueHTauuMn TBEPAOro Tena B TpexmepHoM npocTtpaHcTee. OHK Gbinn paspaboTtaHbl
B 18 Beke JleoHapaom 3nnepoMm. Yrnbl Sunepa no3BonsoT NpeactaBmTb
OpueHTaumo TBEPAOro Tena Kak nocrneaoBaTenbHOCTb TPEX NOBOPOTOB BOKPYT
onpeaeneHHbIX OCen.

Yrnbl Qrinepa BKAOYaT TPY yrna nocneaoBaTenbHbIX MOBOPOTOB Tena:

1. Yron npeueccun (g): Onpegenaet NOBOPOT TBEPAOro Tena BOKPYr ero CBA3aHHON
ocu, coBnagarLlen B Ha4anbHbIi MOMEHT C BEPTUKAIbHOW OCbH, TAKXKe M3BECTHOM
Kak OCb npeLeccum.

2. Yron HyTauum (8): OnpenensieT NoBOPOT BOKPYr OCK Y3510B, COBNaaatoLLen ¢
TEKYLLUM NOJIOKEHNEM CBSA3AHHOM OCU X.

3. Yron cobctBeHHOro BpalleHus (¢): OnpeaensieT NnoBOpOT BOKPYr CBA3AHHOW OCU
COBCTBEHHOrO BpaLleHnsa TBepaoro Tena z (0Cb CMMMETPUN Tena B Crnydae Bosiyka
JlTarpaHxa).

UTto Takoe rupockon?

OTBET: 3TO CUMMETPUYHOE TBEPAOE TENMO CUITbHO 3aKpyYEHHOE BOKPYr OCU
CUMMETPUMN.

'Mpockon - 3TO YCTPONCTBO, KOTOPOE MUCMOSb3YeT NPUHLMIMN COXPaHEHNS
KMHETUYECKOro MOMEHTa Npu ero pa3rpyske (Npu co3gaHumn ycrioBu ¢ OTCYyTCTBUEM
BHELLHWX CUIT) U TEM CaMbIM COXPaHSET OCb BPaLLEHMS B NPOCTPaAHCTBE U
nokasblBaeT HEKOTOPOe MHepUnanbHoe HanpasneHve. Takke MOXeT
MCMNONb30BaTLCA A1 U3MEPEHWUS, YNPABIEHNSI UMW NOAAEPXKAHUSA YCTONYNBOCTH
BpaLLaTeNbHOro ABMXKXEHUST MEXaHN4YeCcKon cnucteMbl. Kak npaBmno coctounT m3
BpaLLlaloLLErocs gucka Uiy poTopa, 0Cu BpaLLeHUs! 1 MeEXaHU3Ma peanusaunm
(kapoaHoBa nofBeca) ero BpallaTenbHOro ABMXKEHNS.

CaowcTBa rmpoCKomnoB UCMOSb3YHTCHA B pasnMyHbiX 0611acTaX TEXHMKN, BKIOYas
HaBUrauumio n ynpaBneHne ABMKeHMEM (a3POKOCMUYECKON TEXHUKM), cTabmunmsauum
YrrOBOro NosfoXeHns 06BbEKTOB, a Takke AN onpeaeneHns napameTpoB yrioBoro
ABWKEHUS CUCTEMBI.

UTo Takoe yrnbl opueHTaumm TBepaoro tena?

OTBeT: JTO yrMbl, ONUCbIBAKOLLEE MOMOXEHME Tena (CBA3aHHYH0 C HUM CUCTEMY
KOOPAMHAT) B NPOCTPAHCTBE MO OTHOLLEHWNIO K HEKOTOPOM HENOABWMXHOW CUCTEME
KoopauHar.
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Yrrbl NPOCTPAHCTBEHHOW OpUEeHTaL MM TBEPAOro Tera UCnornb3yTcsa ANs OnnucaHus
€ro MosiIoXeHWs N OpMeHTaLmMmn B NPoCTpaHcTBe. OTO Habop yrnoB, KOTopble
onpegenstoT NOBOPOT Terna OTHOCUTENbHO onpeaeneHHbIX PUKCUPOBaHHbLIX OCEMN.
Mprmepom (knaccnyeckum) MOryT ObiTb YKa3aHbl yribl JMnepa: OHU BKAKOYAKOT yron
npeueccun, yrosn HyTaumm n yron cobCTBEHHOro BpaLLeHUs.

bornee npoaBMHYTON TEXHMKOW ONUCAHUSA YIIIOBOIO NOSTIOXEHUS TBEPAbIX TEN
ABNAETCHA UCMNOMb30BaHWE Tak Ha3blBaeMbIX KBATEPHUOHOB. KBaTepHMOHbI SBMSIOTCS
mMaTeMaTu4yeckumm obbeKkTamMm, KOTopble 3anucbiBalTCA YeTbIpbMS BENNYUHAMMU.
OHu npegnaratoT 6onee rapaHTUPOBaHHbLIN CNOCO6 onncaHnsa ABMXeHUs 6e3
BO3HWKHOBEHNS (DOPMaribHbIX CUHTYNSAPHOCTEN B KWNHEMATUYECKNX YPaBHEHUSAX.

Uemy coOTBETCTBYET NOHATUE «MOSIKOCY, KOrga OnucbIBaloT ABMXEHME Nontoca 1
ABVXEHMe BOKpYr nostoca?

OTBeT: NOMC COOTBETCTBYET HEKOTOPOW BblIOpaHHON To4ke Tena.

UTto ecTb TBEpAOE TENO?

OTBeT: 3TO cUcTEMa MaTepuarbHbIX TOYEK, PACCTOAHUE MeXay KOTOPbIMU
HEN3MeEHHO.

UT0 ecTb «HenoaBmxHasg» TOYKa, Korga roBopsAT O ABMXEHMM TBEPAOro Terna BOKpyr
HEenoABUXKHOW TOYKN?

OTtBeT: HenogswmxHas To4ka B 9TOM Clyyae eCTb TOYKa, 3apMKCMpOBaHHas B
abCconTHOM NPOCTPaHCTBE.

Kak nmeHytoTca yrnbl Aunepa:

OTBeT: npeueccus, HyTaums, cobCcTBeHHOe BpalleHne

YT0 ecTb yrnbl Kpbinosa?

OTBeT: 3TO YrIbl OPUEHTaL MM TBEPAOro Terna B NPOCTPaHCTBE, ONNCbIBaeMble
nocnenoBaTenbHOCTLIO MOBOPOTOB X->Y->7.

Kak nmeHytoTcs yrnel Kpbiriosa:

OTBeT: KpeH, TaHrax, pbiCKaHbe

Kakoe ocHOBHOe CBOMCTBO rmpockona:

OTBeT: coXxpaHATb UCXOAHOE HanpaBreHne 3aKpy4eHHOW OCU B NPOCTPaHCTBE.
UTo BO3HMKAET Npu NomnbITKE MOBOPOTa PAcKpPyYEeHHOro rmpockona?

OTBeT: BO3HUKAET rMPOCKONNYECKUN MOMEHT.

Kak pencTByeT rupoOCKONNYECKUA MOMEHT?

OTBeT: OH CTPEMUTLCH COBMECTUTbL OCb M'MPOCKONa C HanpaBrieHWEM YrioBou
CKOPOCTU BHELLHEro BpaLleHus.

Uemy coOTBETCTBYET Crydan ABuxXeHuUst dunepa?

OTBeT: COOTBETCTBYET YrNOBOMY ABMXEHUIO TBEPAOrO Tera BOKPYr HENOABMKHOWM
TOYKM MPU OTCYTCTBUU BHELLUHNX MOMEHTOB CUIT.

B Kaknx oyHKUUAX BbIpaXKaeTCcs pelleHne JUHaMUYECKNX YpaBHEHWI B Criyvae
onnepa?

OTBeT: B aNNUNTUYECKUX PYHKLNSX.

B Kakux nHTerpanax BblpaxaeTcs pelleHne JUHAMUYECKUX YPaBHEHUI B criyvae
JTarpaHxa?

OTBeT: B 9NNUNTUYECKUX UHTErpanax.

Uemy cooTBeTCTBYET Crnydan aBuxeHus JlarpaHxa?

OTBeT: COOTBETCTBYET YINOBOMY ABMXEHUIO CUMMETPUYHOIO TBEPAOro Terna BOKpyr
HEMOABWXHOW TOYKU B MIIOCKOM rMorne TAroteHus (Npy AercTBUM MOMEHTa CUrbl
TSXKECTN).

dopmynupoBka TeopemMbl 06 USMEHEHUN KMHETUYECKOrO MOMEHTA.

OTBeT: Npon3BOAHAsA MO BPEMEHM OT BEKTOPA KMHETUYECKOrO MOMEHTa paBHa
CyMM€E MOMEHTOB BHELLHUX CUI.



27.Ha ocHoBe Kakou AuHaMN4eCKOM TEOPEMbI 3anNnCbIBaOTCH ANHAMUYECKMEe
ypaBHeHust dunepa?
OTBeT: Ha ocHOoBe TeopeMbl 06 UBMEHEHUN KMHETUYECKOTO MOMEHTA.

28. YT0 Takoe KnHemaTnyeckme ypaBHeHuss dunepa?
OTBeT: 3TO cUCTEMA YpaBHEHUI, CBA3bIBAOLLASA NPOEKUUN YTIIOBOW CKOPOCTH
TBEPAOro Tena Ha CBOMU CBsI3aHHbIE OCU C YINOBbIMU CKOPOCTAMU NpeLeccumu,
HyTaLMn N COBCTBEHHOIO BpaLleHus (NonyyarTca nyTemM NpoeumpoBaHms).

29. o Kakon NpuymHe coBepLUaeTCs perynsapHas npeueccus TSKenoro rmpockona
(Bonuka JlarpaHxa)?
OTBeT: 3a cHeT AeNCTBUSA NOSIS CUN TSXKECTU.

30. YTo Takoe nonnaBKOBbIN MMPOCKON?
OTBeT: 3TO NMPOCKOM, NOMELLEHHbIN B FrepMETUYHbIN KOpyC (0BbIMHO LMNNHAP),
MOrPY>KEHHbIN BO BHELLUHWIA KOPMYC, 3anOfHEHHbIN XNOKOCTLIO, KOr4a BHELUHUA 1
BHYTPEHHWUI KOPMNYC CBA3aAHbI YNPYrMM 351EMEHTOM.

31. Y10 Takoe MUKpOMEXaHNUYECKUA MTMPOCKON?
OTBeT: 3TO MUHNATIOPHOE YCTPOWCTBO, B KOTOPOM 3a CYET AMEKTPUYECKUX CUM
co3gaeTcs konebaTenbHOe BHYTPEHHE NepeMeLleHne YyBCTBUTENBHOIO 3f1IEMEHTA,
ABWXEHNEe KOTOPOro no Apyron cTeneHn cBoboabl KOHTPONMPYETCS U N3MepsieTcs
AATYNKOM (OOBbIYHO MbE303NEKTPUYECKNM) AN U3MEPEHMST NapamMeTpoB
NEepPEHOCHOro ABMXEHUS.

32. Ha ocHoBe kakoro cunosoro adpdekra/cunsl paboTaroT MUKpOMEXaHNYecKkmne
FMPOCKONbI?
OtBeT: Ha ocHoBe cunbl Kopuonuca.

33. Y10 Takoe rmpoanH?
OTBET: 3TO YCTPONCTBO U3MEHEHUS YITIOBOIO NOJSIOXKEHWUSI KOCMUYECKOro annapaTta
3a cYeT UCMNOoNb30BaHMS BpaLLaLWMXCH Macc U CO34aHUs MTMPOCKOMUYECKOro
MOMEHTA.

34. Y10 Takoe ogHOCTENEHHON MaxoBUK?
OTBET: 3TO BHYTPEHHUIN Manblin POTOP, UBMEHEHME NapaMeTpoOB BpaLLleHUs
KOTOPOro NCNosib3yeTca A5 UBMEHEHNSA NapamMeTPOoB BpalLleHNsa kopryca
KOCMUYeCKoro annapaTa.

35. YT0 Takoe obuta?
OTBeT: 3TO TpaekTopus noreTa CNnyTHUKa/KOCMUYECKOro annapaTa BOKpYyr
NPUTArMBaloLLIEro LieHTpa (nnaHeThl).

36. 4YT0 Takoe opbutanbHoe ABUKEHNE KOCMUYECKOro annapaTa?
OTBeT: 970 ABMXEHME LueHTpa macc KA kak maTepuanbHON TOYKK Mo opbuTe.

37.470 Takoe yrrnoBoe ABWMXEHME KOCMUYECKOro annapara?
OTBeT: 370 BpawiatensHoe apmkeHne KA BOKpyr COGCTBEHHOrO LieHTpa Macc.

38. YTo Takoe HaHOCNYTHUK?
OTBeT: 3Ta ManbIn KOCMU4eckui annapart ¢ maccomn 8o 10 kr.

39. Yt0 Takoe CubeSat-3U?
OTBeT: 3TO HAHOCMYTHMWK, NOCTPOEHHbIN U3 TPEX Moaynen-Kyoumkos (c rpaHbto B 10
CM).

40. Y10 Takoe peakTuBHas cuna Tarn?
OTtBeT: 31O cuna, co3gaBaemas 3a cHeT paboTbl pakeTHOro AsuraTens,
oTOpachbiBaoLLEro Yactuubl (NPOAYKTbl CFOPaHUS PakeTHOro TOMMMBa) C BbICOKUMMU
CKOPOCTAMM.

41. 470 Takoe pakeTHbIN ABUraTenb?
OTBeT: 370 ABUraTesb, CO34atoLWNN PEaKTUBHYIO TArY 3@ CHET XMMUYECKUX peakLni
rOpeHNs pakeTHoro Tonnmea.

42. Y710 Takoe aneKkTpo-pakeTHbIN ABUraTens?



OtBeT: QP — 310 ABUraTens, 0TOpachiBalOLLMA MOHU3UPOBAHHbIE (3apsXXEHHbIE)
YacTuupbl rasza/nnasmbl 3a CHET CO34aHMS CUMBHOMO ANIEKTPUYECKOro NoTeHuuana,
Pa3roHSOLLEro 3apsXKEHHY YacTuLly.

43. Kakyto Tary nMetoT aneKkTpo-pakeTHbIN aBuratenu (6onbLuyo nnm manyr)?
OtBeT: AP nmetoT manyio TAry.

44.T pe npumeHstoT OPO?
OTBeT: B 3agayax MeafieHHOro AoBbIBOAA KOCMMYECKOro annapaTa Ha opouTy.

45. ' ge NpMMEHSIOT XMMNYEeCKne pakeTHble ABuratenmn?
OTBeT: B 3agavax BbiBoga Ha opbuty, nmbo ans mexopbuTtanbHbIX NEPeEXoLoB Npu
ObICTPOM CO34aHMKM NEPEXOOHbBIX MMMNYIIbCOB 3@ CHET BOMbLLIOW TAM.

46. Kakoe aBmxeHne (opbutanbHoe n/unm yrnoBoe) MMEKT eCTECTBEHHbIE HEGECHbIE
Tena, Hanpumep, acteponabl?
OTBeT: acteponibl U UHblE HEGECHbIE TENS NMEKT CBOE opbutansHoe
(TpaekTopHOE) ABMXEHME N YIIOBOE ABMXEHNE BOKPYr COBCTBEHHOIO LileHTpa Macc.

47. MOXHO N 3aMEHNTb PacCMOTPEHNE YIIIOBOro ABWMXXEHMS TBEPAOro Tena
NPOM3BONbHOM (POPMbI HA PAaCCMOTPEHME HEKOTOPOro annunconaa?
OteeT: [a, 310 BygeT annuncouns nHepuun TBEpPLOro Tena.

48. 470 Takoe «adpdekT MxaHnbekosa»?
OTtBeT: 310 cBOGOAHOE BpaLlLeHe TBepAOro Tena BOKpYr ocu, 6riMskonm k cpeaHen
OCM annunconaa nHepuumn TBEpAOoro Terna, Xxapakrepuayoweecss CMeHoM
HanpaBneHnn BpaleHnsa (NPogeMOHCTPUPOBan B HEBECOMOCTM KOCMOHABT
[xaHnbekos).

49. Bokpyr kakon ocu annuncovga NHepumm TBepaoro tena (HanbonbLuen nnm cpegHen
oCu UHepLmKn) ByaeT peann3oBbIBaTbCHA YCTOMYMBOE BpaLLeHne?
OTBeT: ycTON4MBOE BpaleHne 6ygeT BOKpyr HambornbLUen 0CU MHEPLK
annunconga MHepumn.

50. YTto n3yyaet HebecHasn mexaHunka?
OTBeT: n3yyaeT OBMKEHNE €CTECTBEHHbIX N UCKYCCTBEHHbIX TEST B YCIOBUAX
AENCTBUSA LEHTPanbHbIX CUIT rpaBuTaLmm.



