Onumnuaga "KypuatoB" no ¢usuke, 2020-2021 rogp,
oT6opoyHbIN 3Tan, 11 Knacc

18 aHB 2021 r., 00:00 — 21 ¢eB 2021 1., 23:59

N2 1, BapuaHT 1

1 6ann

Mo rnaaKoi ropu3oHTanbHON NOBEPXHOCTU CKOMb3AT f1Be MasieHbKue Wanbbl 1 1 2, coeAMHEHHbIE XECTKUM

HeBECOMbIM CTepXXHEM. /I3BECTHO OTHOLLEHWe MacC LWai6: m2/m1 = 3. B HEKOTOPbIit MOMEHT BPEMEHU,

MPUHATBLIN 3@ HaYanbHbIA, CKOpocTb V) Wwaibbl 1 HanpasfieHa nepneHAnKyNsipHO CTEPXKHIO, @ CKOPOCTb LIAi6bl
2 paBHa Hymto. HaiianTe otHowenne = V4 /Vs, rie Vi m Vy — ckopocTu Wwait6 1 v 2 B MoMeHT, Koraa

CTep>XeHb NOBEpPHYJICA Ha yron 90° oTHOCUTENbHO HAaYaNbHOro NonoxeHus. OTeeT OKpyrnuTe A0 COTbIX.
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N2 1, BapuaHT 2

1 6ann

Mo rnagKoi ropu3oHTanbHOM NOBEPXHOCTU CKOMb3AT fiBe MasieHbKue Waibbl 1 1 2, coeAnHEHHbIE XECTKUM
HEeBECOMbIM CTEPXXHEM. I3BECTHO OTHOLLEHWE MacC Lai6: mz/ml = 2. B HEKOTOPbIl MOMEHT BpEMEHH,
MPUHATBIN 3@ Ha4anbHbIN, CKOPOCTY LWaNG paBHbI MO a6COMOTHOW BENNYMHE U HanpaBfeHbl NepPneHANKYNSPHO
CTEPXKHIO B MPOTUBOMONOXHbIE CTOpOHbI. Hangute otHowenvne z = Vy /Va, rae Vi n Vo — cxopocty wain6 1 u 2
B MOMEHT, KOrfja CTepXKeHb nosepHyncs Ha yron 90° 0THOCUTENIbHO HauaibHOTo MoMIOXKeHNsA. OTBET OKPYrnTe
[0 COTbIX.
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N¢ 2, BapuaHT 1

1 6ann

py3, NOABELIEHHbIN K NMOTOJKY Ha HEBECOMOI MPY>KMHE, MOXKET COBepLUaTh BepTuKasbHble FrapMOHUYECK1e
Kone6anus ¢ nepmogom 1'. KonebaHus Bo36yanun, MOMECTVB Ipy3 B MOJIOXEHUE, B KOTOPOM MpY>KuHa He
AedOpMMpoBaHa, 1 COOBLLUME €My HaNpaBeHHyto BHIUS ckopocTb Vy = 2g/w, rae g — yckopeHne cBOBOAHOro
napenns, w = 27 /T — kpyrosas yacToTa kone6anuii. Haiante Bpems T, NpoLueALIee OT Havana ABVKEHUS 40
MOMEHTa, KOrAa CKOpOCTb rpy3a cTana MakcumasnbHoi. OTBeT BbipasuTe B Buge oTHowenus ¢ = 7/ T,

OprFﬂéHHOFO A0 TbICAYHbIX.
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N¢ 2, BapuaHT 2

1 6ann

py3, noABeLLEHHbIV K MOTOJIKY Ha HEBECOMOM MPY>XMHE, MOXET CoBepLUaTh BepTUKabHble rapMOHUYeCKMne
kone6anus ¢ nepmogom 1'. KonebaHus BO36yaAWM, MOMECTVB IPy3 B MOJIOXEHWE, B KOTOPOM MpYKuHa He
nedopMupoBaHa, 1 COO6LLMB eMy HarnpaBeHHyo BBEPX CKOpocTb Vy = g/(2w), rae g — yckopeHue
CBOGOAHOrO NajeHns, w = 27r/T — KpyroBasi yacTtoTa Kone6aHui. Hailaute Bpemsi T, NpoLueALlee OT Hayana
LOBWXEHUA O MOMEHTA, Korfja abCcontoTHas BeNnyYnHa CKOpoCTyM rpy3a cTtasia MakcumanbHo. OTBET BbipasuTe B

BUAE OTHOLLEHUS T = T/T, OKPYrNEHHOTO 10 ThICAYHbIX.
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N¢ 2, BapuaHT 3

1 6ann

Ipys, NOABELLEHHbIR K MOTOJKY Ha HEBECOMOM MPYXXMHE, MOXET CoBepLUaTb BepTvKabHbIE rapMOHUYECKHE
Kone6aHus ¢ nepuogom 1'. Kone6aHus Bo36yannu, NOMECTUB rpy3 B MOJIOXKEHWE, B KOTOPOM YAJUHeHNe
MPYXXMHbI B fiBa pasa 60/bLue, YeM B MOMOXEHUN PAaBHOBECHS, U COOBLLUMB €My HanpPaB/IeHHYH BHU3 CKOPOCTb
Vo = 2g/w, rae g — yckopenue ceobogHoro napenns, w = 27 /T — kpyrosas yacToTa koneGanuii. Haiigute
BpeMs T, MpoluejLuee OT Hayana ABUXEHUs O MOMEHTA, KOrfa AJIMHa MPYXUHbI cTana MakcumanobHoi. OTeert

BbIpaauTe B BUAE oTHowenna & = 7 /T, OKPyrNEHHOTO O ThICAYHDIX.
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N¢ 2, BapuaHnT 4

1 6ann

Py3, NOABELIEHHbIN K NMOTOJIKY Ha HEBECOMOI MPY>KMHE, MOXKET COBEpLUaTh BEPTUKasbHbIE FaPMOHUYECKME
kone6anus ¢ nepmogom 1'. KonebaHus Bo36yannm, NOMeCTUB rpy3 B NOJIOXKEHNE, B KOTOPOM yAJIUHEHUE
MPY>XUHbI B MONTOpa pasa 60/iblie, YeM B MOJIOXKEHUM PABHOBECUS, U COOBLLMB eMy HanpaBieHHYH BBEPX
ckopocTb Vy = g/3w, rae g — yckopeHue cBo6oaHoro nagerus, w = 27/ T — kpyrosas 4actora Kone6aHmii.
Hangute Bpems T, npolue/liee OT Hayana ABUXEHNS O MOMEHTa, KOrfa AJIMHa NPYXXWHbI cTana MUHUMAIbHOI.

OTBeT Bblpa3nTe B BUAE OTHOLIEHUSI T = T/T, OprrﬂéHHOI'O A0 TbICAYHbIX.

0,406



N¢ 3, BapuaHT 1

1 6ann

LlVIKI'I pa60TbI XONOAWTbHOWN MaLUUHBbI (paﬁoqee Teno — naeanbHbIv ras c MOJ'IﬂpHOVI TENNIOEMKOCTbLH Npu

MocTosiHHOM o6beme ¢, = 20

Jok

MoK

COCTOMT U3 ABYX U30XOP W ABYX U306ap (CM. puc). HainauTe oTHoLLeHWe

Tenna, Noly4eHHOro rasom, K pa60Te Haj HUM 3a UK. OTHOLLIEHWE MaKCUMManbHOro o6bema rasa K

MUHUMANbHOMY N = 2. OTBET npuBeguTe B NpoLeHTax, OKPYrnme o UenbiX.
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N¢ 3, BapuaHT 2

1 6ann

LlVIKI'I pa6OTb| XOﬂOp.I/IﬂbHOVI MallUHbI (pa6oqee Teno — MAeaﬂbelI}’l rasc MOﬂﬂpHOVI TENNIOEMKOCTbLH Npu
Uk
MoK

Tenna, NoJly4eHHOoro rasom, K paéoTe Haj HUM 3a UK. OTHOLLIEHWE MaKCUMManbHOro o6bema rasa K

MoCTOsiHHOM o6beMe ¢, = 15

COCTOMT U3 ABYX U30XOP W ABYX U306ap (CM. puc). HainauTe oTHoLLeHWe

MUHUMANbHOMY N = 3. OTBET npuBeguTe B NpoLeHTax, OKPYrnme o UenbiX.
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N¢ 4, BapuaHT 1

1 6ann

B nniockui KoHaeHcaTop BBeAeHa nnacTviHa u3 AnanekTpuka ¢ npoHuuaemMocTbio € = 3. lMnacTvHa sanonHsaeT
BCE NPOCTPaHCTBO Mexy obknaakamu. EMkocTb konaeHcaTopa ¢ nnacturoit C' = 1,5 Mx®. [lga Takux
KOHAeHcaTopa coefIuHeHbl MoCceA0BaTe/IbHO M MOAKIIOYeHb! K 6aTapee ¢ aac V = 12 B.

Hangute MUHUManbHyto paboTy A, HeobxoanMMyto An1s yaaneHus NnacTUHbI U3 OfHOro KoHaeHcaTopa. OTeeT
BbIpasnTe B MUKPOKOYNAX. CUMy THXKECTU U TPEHUE He yunTbIBaiiTe.
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N¢ 4, BapuaHT 2

1 6ann

[lBa OIMHAKOBbIX MIOCKUX BO3AYLLIHbIX KoHAeHcaTopa eMKocTbio C' = 0,25 MK® KaxAbll COeAIMHEHbI
nocnefoBaTeNlbHO W MOAK/IOYEHbI K 6aTapee ¢ 3ac € = 24 B. Haiiaute MuHUManbHyo paboty A, Heo6xoanmyio

AN yBeNnu4eHUa pacCcTtoaHna Mexay nnactmuHaMn ogHOro KoHaeHcaTopa B k=3 pasa. OTBeT BblpasuTe B
MUKPOO>KOYynAX.
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N¢ 5, BapuaHT 1

1 6ann

MeTannmyeckue «4achl» NPeACTaBNAOT cob60il OKPY>KHOCTb paaunyca R = 10 cm ¢ MeTannnyecknmm cTpesikamu
A v B, koTopble KacatoTcsi OKPYXXHOCTHW 1 MMEIOT 06LLYH0 MeTaIMyeckyto ocb BpaleHus. Ctpenkn A n B
uMmetoT paBHyto annHy R v Bpalwatotes ¢ yrnoebiMu ckopocTamm wy = 1 ¢ty ws =10 ¢ ! cooTBeTcTBEHHO.
«Yacbl» HaxogaTca B MarHuTHoM none B = 0,1 Tx, nepneHankynspHOM naocKoCTW BpalleHus. Hantn Mogynb

pasHOCTM NOTeHLMaNnos Mexay cepeanHamiu ctpenok A u B. OTseT BbipasuTb B MB, OKPYrANB A0 LECATbIX.

1,1

N2 5, BapuaHT 2

1 6ann

MeTannnyeckue «yacbl» NPeACTaBsioT co60 OKPYKHOCTb paguyca R = 10 cm ¢ MeTannmyeckumm cTpenkamu
A v B, koTopble KacatoTcs OKPY>KHOCTU 1 UMEIOT 06LLYH MeTasMyeckyto ocb Bpalenns. Ctpenku A n B
WMeIoT paBHyto AnuHy R 1 BpalaroTes ¢ yrnoBbiMU cKopocTaMu wy = 1 ¢t wy =5H ¢! cooTseTcTBEHHO.
«Yacbl» HaxoAATCcs B MarHUTHOM none B = 0,2 Tx, nepneHauKynsipHOM NAOCKOCTY BpallyeHus. HaiTv Moaynb

Pa3HOCTU NOTEHUMaNOB MexXay cepeanHamMumn CTpenok AwnB. OTteet Bblpa3nTb B MB, OKPYrnnB A0 AeCATbIX.



N¢ 6, BapuaHT 1

1 6ann

Kpyroeon umnnHap AnuHoi s = 65 cM 3aKpbIT C TOPLOB TOHKMMM MOCKOBbIMYKAbIMU iH3amu Ly u Lo,
06paLLEHHBIMU MIOCKMMU CTOPOHAMU BHYTPb LUANHAPA. [NaBHble ONTUYeCcKne OCU NIMH3 COBMAafatoT C OCbIo
umnuHapa, GokycHble paccTosiHWs nuH3 B Bosayxe F1 = 16 cm u F5 = 10 cM. BHYTpu unnuHap 3anonHeH
Bogoi. MokasaTenb NpenomeHns Bogbl OTHoCUTeNbHO Bo3ayxa n = 1,33. Ha ocy unnmHapa, Ha paccTosHum
d = 40 cm o1 nuHsbl L1, pacnonoxeH TOYeUHbIN UCTOYHNK cBeTa A, n3o6paXkeHne KOTOPOro NoslyYeHo Ha
akpaHe B. HaiguTe pacctosHue & Mexay mH3on Ly n akpaHom. OTBET BblpasuTe B CAaHTUMETPAX U OKpyrinTe

[0 [IeCATbIX.
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N¢ 6, BapuaHT 2

1 6ann

Kpyrosoi uunmHap anvmHoit s = 40 cM 3aKpbIT C TOPLOB TOHKUMM MA0CKOBbINYK/bIMY NuH3amn Ly v Lo,
06palLEHHbIMU MIOCKUMI CTOPOHAMM BHYTPb LMMHAPA. [NaBHble ONTUYECKUE OCU NINH3 COBMaAatoT C OCbio
unnuHapa, GokycHble paccTosHus nuH3 B Bosayxe F; = 20 cm u Fy = 30 cM. BHYTpu unnvHap 3anonHeH
Boaon. MokasaTenb NpeioMeHns Bogbl OTHoCUTeNbHO Bo3ayxa n = 1,33. Ha ocu unnuHapa, Ha paccTosiHum
d = 32 cm ot nuHsbl L1, pacnonoxeH ToueyHblii UICTOYHMK cBeTa A, n3o6paXeHine KOTOPOro NosyyeHo Ha
akpaHe B. HaiguTe pacctosHue & Mexay mH3on Ly n akpaHom. OTBET BblpasuTe B CAaHTUMETPAX 1 OKpyrinTe

[10 [IeCATbIX.
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N¢ 6, BapuaHT 3

1 6ann

Kpyrosoi uunuHap AnvHoi s = 20 CM 3aKpbIT C TOPLIOB TOHKUMM MAOCKOBbINYKbIMY NuH3amn Ly v Lo,
06palLLEHHbIMU MOCKMMU CTOPOHAMU BHYTPb LAUHAPA. [NaBHble ONTUYEeCKNe OCU NINH3 COBMAfatoT C OCbIO
umnuHapa, GokycHble paccTosHus nuH3 B Bosayxe F1 = 40 cm u Fy = 12 cM. BHYTpu unnuHap 3anonHeH
Bogoi. MokasaTenb NpenomeHns Bogbl OTHOCUTeNbHO Bo3ayxa n = 1,33. Ha ocu unnmHAapa, Ha paccTosHum
d = 10 cm oT nuHsbl L1, pacronoxeH TOYeUHbIN UCTOYHNK cBeTa A, n3o6paXkeHne KOTOPOro Nosy4YeHo Ha
akpaHe B. HaiguTe pacctosHue - Mexay mH3on Ly n skpaHom. OTBET BblpasuTe B CAaHTUMETPAX 1 OKpyrinTe

LOAECHATbIX.
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N¢ 6, BapuaHT 4

1 6ann

KpyroBom unnuHap AnuHon s = 26 CM 3aKpbIT C TOPLOB MIOCKOBOrHYTON NUH30M L1 1 NNOCKOBbIMYKION
nuH3on L. Mnockue CTopoHbl IMHS 06paLLeHbl BHYTPb LMAVHADPA, FMaBHble ONTUYECKUE OCH COBMAZatoT C OCbiO
uMnuHApa, hokycHble paccTosHus nuH3 B Bozgyxe F; = 30 cm n Fy = 10 cM. BHyTpu umnvHap sanosnHeH
BOZO/. MoKasaTenb NpenoM/IeHUst BOAbI OTHOCUTENbHO Bo3ayxa n = 1,33. Ha ocu LMAnHApa, Ha paccTosiHWM

d = 15 cM oT nunabl L1, pacnonoxeH ToYeUHbIN UCTOUHUK cBeTa A, nsobpakeHre KOTOPOro MosyyeHo Ha
aKkpaHe B. Haigute paccTosiine & Mexay nuHaon Lo u akpaHoM. OTBET BbipasuTe B CAHTUMETpPaXx W OKpYrinTe

[10 IeCATbIX.
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N2 6, BapuaHT 5

1 6ann

KpyroBoi uunuHap AnuHon s = 62 cM 3aKpbIT ¢ TOPLIOB NIOCKOBbINYKI0M NMH30M Ly 1 nnockoBorHyToin L.
MAocKMe CTOPOHbI IMH3 06palLeHbl BHYTPb LMAWHAPA, TaBHble ONTUYECKUE OCH JIMH3 COBMafatoT C OCbio
UMIMHAPa, GOKyCHbIe paccTosiHvs NuH3 B Bodayxe F; = 25 cmu Fy = 15 cm. BHYTpu umnuHap 3anonHeH
Boaow. MokasaTesb NpenoMieHus Bogbl 0THoCUTeNbHO Bodayxa n = 1,33. Ha ocu uunuHapa, Ha paccTosHUm
d = 45 cm ot nunsbl L1, pacnonoxeH ToYeUHbI UCTOYHUK cBeTa A, n3o6paeHre KOTOPOro nosyyeHo Ha

akpaHe B.

Haingute pacctosiHue x Mexay nuH3oit Lo v akpaHoM. OTBET BbIpasuTe B CAHTUMETPaX U OKPYrnTe [0

AeCATbIX.
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