XXIV BceyKpaiHCbKa KOMN/EKCHa onimniaga 3 matematuku, ¢ismku ta iHpopmaTtukm
"TypHip yuemnionie" 2017 p.
®I3UKA Crapua nira.

1. Micna yMcneHHNX MaHeBpPiB KOCMiYHMI KOpabenb Ha MUTb «3aBMCHYBY» Yy TOYUL A Ha
BiactaHi R =150 mnH Km Big CoHuA BAanuHI Big 3emni. KOpOTKOYAaCHUM BMUKAHHAM
ABUTYHa Kopabno Haganu weuMAKoCTi 15 Km/c, yHacnifok 4oro BiH NepenwoB Ha
eninTuyHy opbity. le moke 3HaxoamnTnca 6AnKHIN 00 To4KN A OKyC eninca?

2. MaicTep Bpy4MB CBOEMY FOHOMY YHHIO-MOMIYHUMKY M1aTy 3 10 Knemamu Ta O4HAKOBI
pe3nctopm onopom r =45 Om. BiH gopyumB yyHeBi 3'€gHATU KOXKHY Mapy KAem O4HUM
pe3nCTopom. YyeHb 3HAE, WO NiCAA 3aKiH4eHHA poboTM MancTep 34IMCHUTL LUBUAKY
nepeBipKy: BUMIPUTb OMip MiK ABOMa HaBMaHHA BUOpPaHMMM Knemamu. 3aKiHYMBLUU
pob6OTY, y4eHb NOMIYAE, WO B HbOTO 3a/IMLINANCA ABA «3aMBi» PE3NCTOPU — OTKE, AKICb
napu Knem BiH He 3’€AHAaB 04HY 3 OA4HO0. YYeHb rapsAYKOBO NiAPAXOBYE, AKi B HbOTO LWAHCK
YHUKHYTM MOKapaHHA CyBOpPOro mamcrpa. lNigpaxymte m BW, AKA MMOBIPHICTb TOro, WO
MancTep He BUABUTb NPUNYLLEHOI NTOMUAKK. MalicTep 3aCTOCOBYE NPUIAA, WO BU3HAYAE
onip 3 TouHicTio go 0,4 Om.

3. CBMHUEBY | NN1ACTUAIHOBY KY/1IbKM O4HOYACHO KNAAKOTb 3 MOBEPXHI 3€MAi Nig, KyTamu
a, | a, A0 TOPU3OHTY i WBUAKOCTAMMU v, i v,,, BiANOBIAHO. 3annwWiTb HEObXiAHY YMOBY iX

3iTKHEHHA (Y TEPMIHAX a,, @,, Vo, Vo, ). 3@ AKOTO BiAHOLWEHHA MacK CBMHL,EBOI KYNIbKN m, A0
MacK NNACTUNIHOBOI m, iX TemnepaTypa MNiCAs HEenpyXHoro 3iTKHEHHA 36inbWKUTbCA Ha

MaKCMMasibHE 3HAYEeHHA At? Yomy BOHO fopiBHIOBaTUME? [MTUTOMI TENNOEMHOCTI Ky/bOK
¢, i ¢c,, IX NOYaTKOBI TemnepaTypun ogHaKoBi. ONOpom NOBITPA 3HEXTYBATU.

4. TOHKNIM gnck macoto M = 2 Kr i pagiycom R = 0,5 m, AKMIA morKe BifibHO obepTaTucs
HaBKOJIO BEPTUKANbHOI OCi, po3milieHnit Ha BMcoTi h=1 m Hag 3emneto. Ha noBepxHi
HEePYXOMOrO AMCKY 3aKpin/ieHO HeBarommim 60pTUK y Gopmi HaniBKoAa pagiycom r = g, AK
MOKa3aHO Ha MantoHKY. ManeHbKa Ky/ibKa Macoto m = 1 Kr nounmHae KoB3atu bes TepTs, 3i
WBMAKICTIO L = 3 m/C Big Kpato A0 LeHTPa ANCKY | MOKNAAE AMCK, PyXatoumCb NO AOTUYHIM.
MpumiTKa: MOMEHT iHepuii ogHOpigHOro AnUcKy I = %mRZ. TepTAa He BpaxoByMTe.

a) 3HanAiTb BiACTaHb Big LEeHTPa AMUCKY A0 TOYKU NAAiHHA KYNbKU;

6) 3HaNAiTb rOPU3OHTANbHY CKNAA0BY BiACTaHi MiXK TOYKOK BiAPUBY KyNbKM Ta il
NONIOXKEHHAM Y MOMEHT yaapy 06 3emnio.




XXl BceyKpaiHCbKa KOMMIEKCHA onimniagaa 3 matemaTuKu, ¢isukun Ta iHpopmaTtukm
"TypHip yuemnioHie" 2017 p.
®du3uka Craplias nura.

1. NMocne MHOro4YMCNEeHHbIX MAaHEBPOB KOCMMUYECKMIA KOPabab Ha MTHOBEHME «3aBUCH
B TOYKe A Ha pacctoAaHun R=150mnHKm oT ConHua BAJaneke oOT 3eman.
KpaTKOBPEMEHHbIM BKOYEHWEM ABUratens Kopabnw coobuwmnu ckopocTb 15 Km/c, B
pe3ynbTaTe Yero OH Nepewen Ha //IMNTUYECKYo opbuty. Foe MoXKeT HaxoaAuTbCs
6AMKaNLWINK K TOYKE A POKyC annmnca?

2. Mactep Bpy4u/s CBOEMY KHOHOMY YYEHUKY-MOMOLWHUKY nnaty ¢ 10 knemmamun u
O4MHaKoBble pe3nctopbl conpoTtusneHnem r =45 0m. OH NopyyYnn yyeHUKy CoeguHUTb
KaXKayto napy K1emMmm OgHUM Pe3nCTOPOM. YYEHUK 3HAeT, YTO NMocC/ie OKOHYAHUA PaboTbl
MmacTep nposeaeT ObICTPYHO NPOBEPKY: U3MEPUT CONPOTMBAEHME MEXKAY ABYMA Hayraj,
BbIBPAHHBIMM KNeMMaMK. 3aKOHUYMB PaboTy, yY4EHUK 3ameyaeT, YTO y Hero ocTaauncb ABsa
«INLWHUX» Pe3UCTOPa — 3HAYMT, KaKMe-To Napbl K1EMM OH HE CoeauHuA mexay cobon.
YUYeHMK NMX0pafo4yHO NOACHMTBIBAET, KAKME Y HETO LWAHCbl n36eXKaTb Haka3zaHMA CYpoBOro
macTtepa. lMogcumtaiiTe M Bbl, KaKOBA BEPOATHOCTb TOFO, YTO MacTep He OOHapyXuT
AonyuweHHon ownbkn. Mactep ucnonb3yet Nnpnbop, onpesenaowmnim conpoTmsaeHme ¢
ToyHocCTbio Ao 0,4 Om.

3. CBMHLOBbIV M NNACTUINHOBBIN LIAPUKN O4HOBPEMEHHO BPOCAOT C NOBEPXHOCTU
3eMAM NOA YINaMU o, U a, K TOPU3OHTY M CKOPOCTAMM v,, U v,, , COOTBETCTBEHHO. 3anuiwunTe

HeobxogMmoe YCN0BME WX CTONKHOBEHWMA (B TEPMWUHAX «a,, a,, Vy, Yy ). [1PU KaKOM
OTHOLLEHWM MaAcCbl CBUHLOBOrO LWAPMKa m, K Macce NAacTUANHOBOIO m, UX TeMnepaTypa

nocne Heynpyroro Ctoo1IKHOBEHUA YBENTUYNTCA HA MaKCUMaJ/IbHOE 3HAYEHUE At ? L'|eMy OHO
paBHO? YaenbHble Tens0€MKOCTU wapmnkoB ¢, U c¢,, UX HaA4Ya/ibHble TemNnepaTypbl

oAvHaKkoBbl. CONnpoTMBiEHUE BO34YXa HE YYUTbIBAUTE.
4. TOHKUM AUCK maccon M = 2 Kr n paguycom R = 0,5 m, KOTopblii MOXKeT cBoH6oAHO

BPALW,ATbCA BOKPYr BEPTUKAZIbHOM OCKU, pasmelleH Ha BbicoTe h=1 m Hag 3emneit. Ha
NOBEPXHOCTU HEMOABMMKHOTO [AUCKA 3aKpenineH HeBecombli 6oOpTUK B  ¢dopme

R o o
NONYOKPYYKHOCTU PaZINyCOM T = —, KaK NOKasaHo Ha pucyHKe. ManeHbKUI WaprK maccom

m =1 Kr HaYMHaeT CKONb3UTb 6e3 TPEHUA, CO CKOPOCTbIO L = 3 M/C OT Kpas K LLeHTPY AMCKa,
M NOKMAAeT AUCK, ABUraacb MO KacaTenbHo. [MpumedaHue: MOMEHT MHeEPLUU

1 o o
oaHopoaHoro aucka I =EmR2. TpeHne He yuuTbiBaWTe. a) Hangute pacctosHue ot

LEeHTPa AMCKa A0 TOUYKWU NafeHus LWapuKka; 6) HarauTe ropusoHTaNbHYO COCTaBAAIOLLYIO
PACcCTOAHUA MeXKAYy TOYKOM OTpPbiBa LIAPUKa M ero NoJIOXKEHWEM B MOMEHT yaapa o
3em1o.




