OIMMNUNALAA WWKOJIbHUKOB «Po6odect» no PUSUKE
3AK/TIOYUTE/IbHbIN (PUHA/IbHDIN) 3TAN 2017 roaa, TEOPETUYECKWUIA TYP

BUJET Ne 06 (7-9 knaccbl): BO3MOXHbie peLueHus
3ananmue 1:

Bonpoc: KecTkuii cTepKeHb JBHKETCS B IJIOCKOCTH. B HEKOTOPBIM MOMEHT BpEMEHH CKOPOCTh OJHOTO U3 €ro
KoHIOB paBHa 0,4 M/C W HalpaBlieHa BIONb CTEPXKHSI. B TOT K€ MOMEHT BpEMEHH CKOPOCTh IPYTOoro KOHIIA
crepxHs paBHa 0,8 M/c. [Tog kakuM yriioM K CTEPIKHIO HampaBjeHa 3Ta CKOPOCTh? OTBET OOBSICHHTS.
OTtBet: Tak Kak JJIMHA «KECTKOT'O» CTCPXKHSA HE JOJ/DKHA WM3MEHATHCS, TO MPOCKIUU CKOPOCTEH €ro TOYeK Ha
CTep)KEHb JIOJDKHBI ObITh ONWHAKOBHI M modtoMy paBHbl 0,4 m/c. Takol JomKHA OBITH W MPOCKIHS CKOPOCTH
«Ipyroro KOHIIA», TO €CTh MPOSKIHs (KaTeT MPSIMOYroJbHOTO TPEYroJbHUKA, 00Pa30BaHHOTO BEKTOPOM CKOPOCTH,
€ro MpOeKIUEH W MEPICHIANKYIIPOM K CTEPXKHIO) JOJDKHA PaBHATHCS IMOJOBHHE CaMOUM CKOPOCTH (THUITOTEHY3HI).
3HAYUT, MPUIISKAITUHN YO IS ATOTO KaTeTa — YTOJI MEXIy CKOPOCTHIO M CTep:KHEM — paBeH 60°.
3agaya: BaMm HE0OXOIWMO HM3YyYUTHh IBWKCHHE CIIEAYIOIIETO MEXaHWYECKOTO YCTPOWCTBA: TPU OJMHAKOBBIX
MAaCCHUBHBIX IApHUKa MPUKPEIUICHBI K KOHIIAM U CEPEIMHE JICTKOTO JKECTKOTO CTEPXHS.
Juaa crepxas L =1,2m. Kpaiinue mrapukud MoryT ©0e3 TpEHHs CKOJB3HTH I10 ‘

BEPTHKAIBHON W TOPH30HTAIFHOW HAMPAaBISIONINM (CM. pUCYHOK). CpemHWi mapuk
IAPHUPHO COEJIMHEH C JIETKUM JKECTKUM CTEPKHEM BJIBOE MEHbIIEH JUIMHBI. BTOpoi
KOHEIl 3TOTO CTepKHS MPUKPEIUICH (TakkKe ¢ MOMOLIbI0 IIapHHpa) K MEepeKpecThio
HampapsomuX. V3HauyanbHO  CTEpXKEHb  paclojararoT BAOJb  BEPTUKAJIBHOM
HaNpaBJISIONIe U OTIycKaloT 0e3 HavyalnbHOW CKOpPOCTU. TpeHWs HWTIE HEeT, KpaiiHue
IIapUKA HE OTPBIBAIOTCA OT HANpaBISIOIIMX M HE 3acTpeBaloT B HUX. [lo kakoit
TpPaeKTOpHH OyIeT IBUTAThCS cpenHuii mapuk? Kyna Oyxer HanpaBieHa ero CKOpoCTh

B TOT MOMEHT, KOTJa JJIMHHBII CTepKeHb OyIeT MPOXOIWTh IOJO0XKEHHE, B KOTOPOM OH cocTaBisieT 45° ¢
ropusonTom? Halijinte BEMMUMHY 3TOM CKOPOCTH. Y CKOpeHue cBoboaHoro naaexus ¢ ~10 M/,

Pemenne: PaccrossHMe MeXTy CpeIHHUM IDAPUKOM M IEPEKPECTHEM HANPABIIOMUX BCE BPEMsI OCTAETCS
HOCTOSTHHBIM (paBHBIM mojioBuHe L ). [ToaToMYy SICHO, 9TO CpeaHMIT MIAPUK JBHKETCS 1O OKPYKHOCTH pajanyca E .

Ero ckopocTh B m000# MOMEHT BpeMEHHU HalpaBjieHa M0 KacaTeIbHOM K 3TOW OKPY>KHOCTH, U B MOMEHT, KOT/a
JUIMHHBIN CTepXeHb OyAeT MPOXOOUTh MOJOXKEHHE, B KOTOPOM OH cOCTaBisieT 45° ¢
TOPU30HTOM, 3Ta CKOPOCTh OyneT HampasiieHa BIOJb cTepxHs. [lycTe ee BenmnunHa B
3TOT MOMEHT paBHa V. Tak Kak JUIMHA CTEP)KHS HE OJDKHA M3MEHSTHCA, TO MPOCKLINU
CKOPOCTEH IIapUKOB HAa CTEPXKEHb MOJDKHBI OBITh OJWHAKOBBI, MO3TOMY CKOPOCTH

KpaﬁHHX MapuKoB B 3TOT MOMCHT OAWHAKOBBI U PABHbI V\/E CHeHOBaTCHBHO,
KHHETHUYCCKas OHEPTHUA CUCTEMBI B 3TOT MOMCEHT BpEMCHHU
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OTtBer: CpeI[HI/Iﬁ [IapuK ABUKCTCA IO OKPYKHOCTH pajuyca E, B YKa3aHHBIfI MOMCHT BpPEMCHHU €TI0 CKOPOCTH

L ~2,05wm/c.
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3ananme 2:
Bonpoc: JIpurarens ¢ KIIZI 40% paGoTtaeTr OT akKyMynaTopa, HanpsDKeHHE Ha KJIEMMax KOTOPOro HEM3MEHHO U
pasHo 10 B. 3a Bpems nonHON pa3psaKu akKyMyJsiTopa IBuratens cosepmni padoty 280 Ix. KakoBa «eMKoCTb»
aKKyMyJaTopa (Tak Ha3bIBAIOT BEIMYHMHY 3apsija, KOTOPHIH MepeMeniaeT akKKyMyJsTOp 10 MOJHOW pa3psiiku)?
Bripaszurte oTBET B MIILTHAMITep-dacax (MA-9).
Orter: [loTpaueHHass aKKyMYJISITOPOM DHEPTUsl B [Ba C MOJIOBHHOW pasa OoJble mosie3Hoi padboTsl, To ects 700
Jx. Ho oHa paBHa NMPOM3BEICHUIO HANPSKEHUS Ha MepeMelnleHHbIN 3apsaa. [loaToMy «eMKOCTh» akKymyJsiTopa

700
paBHa E =70 (Ku). Tax kak 1 4 =3600 c, o IMA-4=0,001A-3600¢=3,6 K1, T0 ectb 70 K1 19,4 MA-u.



3amaua: Jlpurarenr pobora pabOTacT OT aKKyMyJsSTOpa, CO3JAIOIIEro HeusMmeHHoe Hampsbkenne U =42 B.
Emkocts akkymyasrtopa  =8000 MA-u. Bo BpeMst paboThI, B X0/I€ KOTOPOH aKKyMYJIATOP TOJHOCTBIO PaspsiIuics
3a BpeMmst 7 =14, y JABUTATENS MOJJICP/KUBAIACH TIOCTOSHHAS TEMITEPATypa 3a CYET BOISHOTO OXJakaeHus. Boma
IMPKYJTHPYET B CHCTEME OXJIAXKICHHS 10 Tpybkam moctosiHoro ceuenmst S = 0,1 cM? co ckopocTsio V =1,5m/c.
OHa mocTynaer B CHUCTEMYy OXJIQXKIICHUS JBUTATe]s U3 paauatopa ¢ Temmeparypoii 24°C, a BosBpariaercs B
paguarop ¢ temneparypoit 26°C. VY aenpHas TernoeMkocth Boabl ¢ = 4200 Jx/(kr-°C), IIOTHOCTH BOJABI CYUTATH
pasHoit o =1000 kr/m®. CumTast, 4T BCe MOTEPH CBA3AHBI C BBLACIAIOMIMCS TeroM, Haiita KITJI gBuraTers.

Pemenne: Tok wuyepes oOMoTKy aBuratens | :g=8A. [TorToMy MOIIHOCTH 3aTpaT aKKyMyJsTOpa
T
qu .
P=Ul =——=336 Br. O0beM BOJbI, MpOTEKAOIMMA 3a Bpems Al yepe3 TpyOy cedeHueM S, paBeH
T

AV =SVAt (rne V— ckopocTh TeueHus BoOjbl). [loaTomMy pacxol BOAbl C IUJIOTHOCTBIO o paBeH

Am AV
—=p E =pSv =0,015kr/c. YMHOXXEHHE pacxo/ia BOJIBI Ha €€ YACIbHYIO TCINIOEMKOCTh C M Pa3HOCTh

At
TEMIICPATYP AT Ha BBIXOJIC U BXOAC B CHUCTEMY OXJIAKACHUA HAaCT MOIIHOCTH TCIUJIOBBIX IIOTECPb

Pr =CpSVAT =126 Br. [lone3Hast MOIIHOCTh paBHA Pa3HOCTH MOIIHOCTH 3aTPaT M MOIIHOCTH TETIOBBIX
P-P 1_ CoSVAT 7

noreps. 3Hauut, KII/I neurarens n = = =0,625.
P qu
T
Oteer: 7=1- CoSVATZ =62,5% .
3aganme 3:

Bomnpoc: Koraa cBetonnos HaXoIuTcs B «OTKPHITOM» COCTOSIHUM, HANPsDKEHHE Ha HEM MPAaKTHYSCKH HE 3aBUCHUT
0T mpoTekaoero Toka. Ilycts 3to Hanpspkenue pasHo 10 B. KakoBa BenuunHa cribl TOKa, IPOTEKAIOIIETO Yepe3
CBETOJINO/I, €CITH MOIITHOCTh M3ITydaemoro cBeta coctasiseT 14 B1? KI1J] ceetoanona pasHo 70%.
OTBeT: MoIHOCTD, MOTpedIIieMast CBETO A0 0M, paBHa 14B1:0,7 = 20 Bt. Cuia Toka 20BT:10B =2 A.
3agava: llens nuTaHus cBeroaMona coOpaHa IO CXeMe, IOKAa3aHHOW Ha

pucyHKe. SIPKOCTh €ro CBEYEHHsS PEryIHpyeTcs ¢ MOMOINbI0 peoctata. Ilpu —il
conporusiennn peocrara R; =20 OM MOIHOCT H3JTy4eHHS CBETOAMOJA Ro R

pasaa P, =5,6Bt, mpu R, =300m — P, =6,8 Br. Kakoii Gyaer MomHOCTb * ol
W3JIy4eHHs] CBETOMO/Ia IPH MAKCUMAJIbHOM COIPOTUBJIEHUH PEOCTATA, PABHOM T_ —D'—
R; =60 OM? Moxuo cumtath, uro KIIJ] cBeToAMOna OAMHAKOB NPH 000K

MOIIIHOCTH 1 HAIIPAKCHUC HA HEM HC 3aBUCUT OT MIPOTCKAKOLICTO TOKA.
Pemenne: Tak kak CB€TOAMOA MU3JIYy4Yac€T, TO OH HAXOAUTCA B OTKPLITOM COCTOSHUH — HAIIPSIKCHUE, CO3JaBaACMOC
HCTOYHHUKOM, OoubliIe IOPOroBOIro HalpsXKCHHUA CBETOAMOOA. Ha CBETOAMUOAC MaAacT IOCTOAHHOC HAIPSKCHUEC

U
U,. Torna no 3akoHy OMa TOK uepe3 peocTaT ¢ compotuBieHneM R pasen |z = FO. C apyroii CTOpPOHBI, TOK

U-U, U-U, 1
yepe3 pe3ucTop paseH | =R— . Tox uepe3 ceeromuon | =1, — |5, mosromy | =R— -U, E Torna
0 0
U-U, 1 .
MOIIIHOCTh W3iy4enus ceroguoma P =nU, R— -U, E (B aroii dopmyne n — KIIJ] cBerommona).
0

1

Hepr,Z[HO 3aMCTUTh, YTO OTa (bopMyna OIIMCBIBACT HHHeﬁHYIO 3aBUCUMOCTb MOIIHOCTH OT E . 3aMeTI/IB, qTo

i—izizi—i,HOHHMaeM, uro P; — P, =P, — P,. 3nauur, P; =2P, — P, =8Br.
20 30 60 30 60

Otser: P; =2P, — P, =8Br.

3ananmue 4:
Bonpoc: ®oTtomaTunk HampaBieH Ha JIAMIIOYKY, M MPU PACCTOSIHUM MEXIy HMM M JIAMIIOYKOH B 25 CM TOK
¢doronatunka paBeH 144 MA. Ilpu KakoM paccTOSHMH MEXIy (HOTONATYMKOM W JIAMIOYKOH TOK (HOTOHATUMKA
Oyner paBeH 9 MA? Jlammouka CBETHUT OAMHAKOBO BO BCEX HampaBleHUSAX. TOK (OoTOmaTdMKa MPONMOPLIHOHATICH
MOIIHOCTH CBETA, MoMajaouero Ha GpoTogatunk. BinsHuem cpensl (Bo3myxa) Ha U3IyUeHHE JTaMIIbl IPEHEOpEYb.



Otger: Ilnomans cdepsl NpomopryoOHANbHA KBaJpaTy paauyca. DHEprus HU3IY4YeHUs JaMIIOUKU
PaBHOMEPHO pacIpeAessieTcsl 0 OKpYKaloliel ee cdepe, MOITOMY MOIIHOCTh CBETA, MOMAIAIOIIEr0 Ha
¢oronaTunk, OOpaTHO MPONOPIMOHAIBHA KBaJApaTy pacCTOSHUS [0 Hee 10 (oTogaTyuka.

CnenoBatenbHO, ' = \ /% -0,25mMm=1 M.

3amaua: PoboT HaxoauTes Ha Iuomanke B opMe KBaapara co ctoponoir @ =12 M. B Tpex BepiuuHax KBajgpara
PacIoJIOKEHBI JIaMIIBI Pa3HBIX IBETOB, a poOOT CHaOXeH Tpems (HOTOMATIMKAMU,

1
HACTPOCHHBIMH Ha 3TH XKe I[BeTa (CM. PUCYHOK). JlaT4Mku HACTPOEHBI TaK, YTO MPHU 2
HaXOXKIEHUM pobora Ha paccrosHur a=12wm or o000 Hu3 JgaMO  TOK ®

COOTBETCTBYIOIIETo JaTynka paBeH |, =6 MA. Ilo TOKy Tpex HaTYMKOB B TEKyILIEeM

MOJIO’KEHUH TIporpamMma poboTa OIpeneNsieT ero MOJI0KeHHEe Ha I0JIe W HaIlpaBIIIeT
poboTa 1o KpaTyaiiliieMy MmyTH B yroj moss A co ckopocteio V=1m/c. 3a kakoe
BpeMs POOOT JOCTUTHET A W3 TIOJOXKCHHS, B KOTOPOM TOKH JIJATYNKOB DPAaBHBI A

I, =75MA, |, =30MA n |; =15MmA?

Pemienne: Ksampar paccrossHAS OT KakIOH H3 JaMIl A0 poOoTa o00paTHO MPOMOPLUUOHANEH TOKY

o3

|
COOTBETCTBYIOIEIO JaTyhKa, TO €CTb r12 =a’ I—O, r22 =a’-% u r32 =a’ I—O. C nmpyroii CTOpOHBI, 3TH
1

2 3
KBaJpaThl PACCTOSHUH MOXHO C NOMOILBIO TeopeMmbl I[ludaropa BbIpazuTh y
lf

Yyepe3 JIeKapTOBbl KOOpIMHATHI poOoTa oTHOcuTenbHO yriaa A. Ecim oce X
HaIPaBUTh OT yraa A K TpeTheH JIaMIIOYKe, & Ocb Y — K NMEPBOM, COBMECTUB

rZ =(a—x)% +y” =x?+y? +a® — 2ax. M3 5Tux ypaBHCHHii BhIpaKaCM:

Ha4daJio KOOpL[I/IHaT C yTJ'IOM A, TO KBa,E[paT paCCTOSIHI/IH oT HepBOf/'I JJaMIIbI 10 1_______2 _.
po6ora 2 =x?+(@-y)* =x?+y* +a’ - 2ay. AHAIOTHYHO !
1
r? =(a-x)?+(@-y)?=x?+y?+2a% -2a(x+y) " TaKKe |
1
1
1

2 2 2

x=iofhral _af b lo) g6y
2a 2071 1,
2 2 2
ry —r. I |
y=B~h*& a3l T _To|_7o.
2a 207 15 1,

3HauuT, poOOT HAXOMUTCSA OT yriia A Ha PacCTOSIHUH S =w/X2 + y2 =12 m. Bpemst JOCTHXEHHSI 3TOTO yria
S

mromaaku t =—=12c.
\'}

Oteet: 3a Bpemst t=12c.



