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BcOLU, 2024/25, pernoHanbHbiM 3T1an, 10 Knacc, TeopeTMyecKui
Typ

BCEpOCCMI‘;tCKaﬂ OJinMIMnaaa WKOJbHUKOB MO qJM?:l/IKe Ycnosus

3apaual WccnepoBatenbCKuii 30HA,

VccnenoBaTenbCKuUit 30HT, HAXOASIIMIICS HA KPYTOBOM opbuTe pajanyca R BOKpYT ruiaHeTsl lllenessi-
Ka, M3yJaeT JBIDKeHMe BonTuka — MajeHbKOTo CITyTHMKA IJIaHeTbl. OpouTa BonTHKa ToXe SIBIsIeTCs
KPYTOBO¥ € paauycoMm r (r < R) ¥ JIeKUT B TOI ke IJIOCKOCTH, UTO 1 opbuTa 30Hzaa (cM. puc. 1). B
npoiiecce HabMOaeHNST TPUOOPBI 30HAA 3adUKCUPOBaIN, YTO BOATHK cITyCTs 1 = 165 MMH Mocie
repeceyeHus] UM BUIMMOTIO Kpas AMCKa IUIaHeThl OKAa3aJICs Ha MaKCMMaJbHOM YIJIOBOM PacCTOSI-
HUU 0,4, = 15° OT 1eHTpa lllene3sku, a emié crycTss HEKOTOpPoe BpeMsl, OoJIbIiee ¢1, CHOBA ITepecex
Kpail BUAMMOTIO IMCKA TUIaHEeThI. I3BeCTHO, YTO MEKY YKa3aHHBIMY MIepeceueHNsIMHU IPYTUX Iepe-
ceueHmii BonTuka ¢ BUAMMBIM KpaeM IuIaHeThl He ObL10. [InaHerta lllenesska umeet Gopmy iiapa u
nuiieHa atMmocdepsl. Macca BoiTrka MHOTO MeHbIlle MacChl IVIAHETHI, 30H, ¥ CITyTHUK 06paIaioT-
CS1 BOKPYT TUTAHETHI B OJTHY M Ty K€ CTOPOHY. YIVIOBOJi IMaMeTp IJIaHeThl, HabJII0aeMblii 30HIOM,
paBeH 26, = 6°. [paBUTaIMOHHAs MTOCTOSIHHAS paBHa G = 6,67 - 10~ H - m2 /kr?.
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1. Ompenenute oTHOLIEeHNE R /7.

2. Uemy paBeH nepuop, ooparienus 30H1a T' BOKpyr lllene3ssku?
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Puc. 2

1. Yenoesim paccmosiHuem MexXXny Toukamu A u B Ha3blBaeTcs BenmunHa yriia / AS B, Ha CTOpOHax
KOTOPOTO JieXkaT pacCMaTpuBaeMble TOUKM, a BepIiHa S HaXOIUTCSI B TOUKe HaOoaeHus (CM.
puc. 2a).
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2. Yenossim duamempom aCTPOHOMMUYECKOTO 0ObeKTa (Halpumep, 3Be3/Ibl MM IIJIaHEeThI) Ha3bl-
BaeTCs BeJIMUYMHA MaKCUMMalbHO BO3MOKHOTO yIJIa ov MEXKIY ABYMS KacaTeJIbHbIMU K ITOBEPX-
HOCTM paccMaTpMBaeMoro 00beKkTa, BepllixMHa KOTOPOro HaXOAUTCS B TOUKe HabmomeHus S
(puc. 26).

3apaua 2 CyckopeHuem

VpeanbHO rMOKast OMHOPOAHAS HEPACTSIKMMASI IIeI0YKa ITOCTOSTHHOM TOJIIVHbBI, MaCCO 1m Y AJIVHO
L mogBeliieHa ¢ MOMOIIbI0 KOPOTKOM HUTU K 3aKpPETVIEHHOM TouKe A (puC. a). B HEKOTOPBIE MOMEHT
Bpe€MEHM HUTD [TePEXUTAIOT, U LIETIOUKY HAUMHAIOT TSIHYTb 34 €€ HVM>KHMI KOHel] C TTIOCTOSTHHOM CUJTOi
F B HampaByieHUM TOUku A (puc. 6).
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1. C KakMM I10 MOIY/TIO YCKOPEHUEM ag HAYHET IBUTAThCS BEPXHMIT KOHEII [IeITOYKM Cpasy mociie
Iepe>XmuraHms HUTU?
Yepe3 Kakoe BpeMsI 7 IoC/Ie ITepekUraims HUTYU BCS 1[eII0YKa CHOBA BBITIPSIMUATCS ?
OHpe,[[efH/ITe MOOY/Ib CKOPOCTHU LIETIOYKHM v Cpa3y I1oCIe eé pacipsamieHns.

Kakoe Komm4eCcTBO TEIUIOTHI () BBIAEINUTCS 3a BpeMs 77

(02 T NN N NS )

OrmnpepnennTte CUTy HaTsDKeHMs T LIETIOUKM B TOUKe B, PacIlONIOKeHHOI B €€ cepeiHe, TIoclie eé
pacIpsiMIeHus.

YckopeHe cBOOOIHOTO MafeHust paBHO g. COMPOTUB/IEHMEM BO3TyXa HEOOX0AMMO ITpeHebpeub. Pa3-
Mepbl 3BEHbEB B IIETIOUYKE MHOTO MEeHbIIIe e€ MauHbl. CAMTANTE, UTO CTOJIKHOBEHMS 3BEHbEB B I1EIN
HeyTIpyTHue.

3apaua 3 [ly3bIp€K YEPHOro KypunbLuMKa

B okeaHax Ha 60bII10J1 TTyOMHE OKOJIO CPpeAMHHO-OKeaHMUeCKMX XPeOTOB MOIYT BCTPeUYaThCs Ta-
Ke MICTOUHMKM TeIlIa, KaK YépHble KypwibliyKu. OHM M3BEpPraioT re0TepMaJbHYI0 BOAY BbICOKOI
TemIiepatypsl. ITocjie OMHOTO M3 TaKMX BHIOPOCOB B TOJIIE OKeaHa MOSBUJICS CJIOM TEIIOi BOIBI,
TeMreparypa ¢ B KOTOPOM M3MEeHsIach C TIyOMHOJ h TaK, Kak ITOKa3aHO Ha PUCYHKe (MIpe/icTaB/IeH
Ha OTHeJIbHOM JIUCTE).

[TpoayKThI BbIOPOCA YEPHBIX KYPUJIBIIIMKOB TaKKe YacTO COJlepsKaT pas3IMyHble ra3bl, KOTOpbie hop-
MUPYIOT ITy3bIPbK.

1. HaiimuTe Bce BO3MOSKHbIE 3HAUEHMS INTyOMHBI, HA KOTOPBIX ITy3bIPEK B BOZE OyIeT HAXOAUTHCS
B paBHOBECUN.

2. Ol'[pe,E[eJ'H/ITe, SIBJISIFOTCSL JIM HalileHHbIe TTOJI0XKEeHUSI paBHOBeCUA YCTOﬁqMBbIMM.
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CunraiiTe, 4TO:
e TeueHle B BOJle OTCYTCTBYeT, M OHa HAXOJAUTCS B COCTOSTHMM TTOKOS ;

* My3BIPEK Bcerma mmeeT Gopmy 1iapa, u AaBjeHre BHYTPU HEro paBHO BHEUTHEMY JaBJIeHMUIO
BOJIbI,

* ra3 BHYTPMU ITy3bIpbKa MOKHO CUYUTATh UJl€a/IbHBIM;
* TeMIlepaTypa BHYTPM IMy3bIpbKa paBHa TeMIlepaType OKpYyKaroleii BOAbI;
* ra3 He pacTBOpPSIETCS B BOJE.

MosnspHasg macca rasa g = 222 r/Moiib, IIJIOTHOCTh BOJIbI ITIOCTOSIHHA U paBHA py = 1020 Kr/M3, YHU-
BepcasbHasi ra30Bas ocTosiHHASA R = 8,3 JIk/(Moib-K), yckopeHue cBo604HOTO najieHust g = 10 m/c?,
aTMocdepHoe faBeHue py = 10° Ila.

prvzeuaHue. HpI/I coaye pa6OTbI JINCT C PUCYHKOM BJIOJKMUTE B CBO€ PEIIIeHNE.
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3apaya 4 TouHo He CHennnyc?

IlaHbI CBETALINIICS OTPe30K AB, Touka B’ — u3o6paxkeHue TOUuku B, co3aBaeMoe HeKOTOPOJi TOH-
KOV JIMH30¥4, ¥ IIpsiMasl v, IPOXOASINast uepe3 TOUKy B’ (CM. pCyHOK). MI3BeCTHO, UTO TOUKa B’ IeSKUT
B IVIOCKOCTY JBOITHOTO (hOKyca JIMH3BI, a TouKa A’ (M300paskeHne TOUKU A) JIEKUT Ha TIPSIMOit av. [Jis
BCeX BO3MOXKHBIX CUTYyaI[Mi1 C TOMOILBIO LIMPKYJIS U JIMHENKY 6e3 IejieHui i BOCCTaHOBUTE:

TIOJIOKEHME OIITUYECKOIO IIeHTPa JUH3bI;
MM0JIOKeHMe JIMH3bI U TI0JIOKEHME e€ TJIaBHOM ONTUYEeCKO OCH;

rosioskeHye hOKYCOB JIMH3BI;

B N -

ToJIoKeHue Touky A’.

A4

Ha oTmenbHOM JMCTe TIpMBEEHO IBa PUCYHKA. Bce MOCTpOeHMs BBITIONHSTE HA 9TOM JIUCTE, OIK-
muTe ux. MeTos MOCTpOeHMs Mapasuie/ibHbIX U MepHeHAUKYISIPHbIX MPSIMbIX, ITPOXOSIINX yepes
3aJJaHHYIO TOUKY, JleJieH/e OTpe3Ka IMOIoJaM, OTK/IaIbiIBaHMe PaBHbIX OTPEe3KOB U MOA06HbIe CTaH-
IapTHbIE TeOMeTPUYECKIe MPOIeyPhl OMMCHIBATH HE 00S13aTEIbHO.

CumraiiTe, YTO JaHHAS JIMH3A JIIOObIE JTyuM (Haxke HerapaKkCyaabHbIe) ITPEJIOMIISET IO TEM Ke ITPaBu-
JlaM, YTO ¥ TlapakcuanbHble. [lTapakcUanbHbBIN Tyd — 3TO JIy4, MAYIINIA IO MaJIbIM YIJIOM K IJIaBHOM
OTITUYECKOV OCY JIMH3bI ¥ HA MaJIOM PAcCCTOSTHUM OT HeeE.

Ipumeuarue. ITpu caade pabOThI IUCT C PUCYHKAMM BKJIJIbIBA€TCS B pellleHMe yUacTHUKA.

3apaya 5 Ycunurtenn

B maHHOI 3asaue pacCMaTPUBAETCS YIIPOIIEHHDIV MPUHINI PAOOThI TPEXKOHTAKTHOTO 3JIEMEHTa
S7IeKTPUYECKON LieNU — N0ae6020 MpaH3ucmopa. KOHTaKkThl JaHHOTO 3/1eMeHTa Ha3bIBAIOTCS «UC-
TOK», «CTOK» (MM€eeTCs B BUY UCTOK U CTOK 3JIEKTPOHOB) U «3aTBOP» (CM. puc. 1). IIpu sTom cuiia
TOKa yepe3 3aTBOP MHOTI'O MEHbIIIE CUJIbI TOKA, TEKYIEr0 MeKIYy CTOKOM U MCTOKOM.

3arBOP 11
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Puc. 1

botay.pro 4


https://botay.pro/olimpiady/vsosh/2024-25-reg-10-teor/
https://botay.pro/olimpiady/vsosh/2024-25-reg-10-teor/

@® borai BcOLL, 2024/25, pernoHanbHbiv 31an, 10 Knacc, TeopeTuyeckuii Typ

BosnbT-ammnepHas XxapakTepucTuKa TPaH3UCTOPa, TO €CTh 3aBUCUMOCTD CUJIbI TOKA [, TEKYILEro MeX-
Iy CTOKOM M MICTOKOM, OT HampspKeHus U MeXIy HUMU YIIpaBJIsieTcs HapspkeHueM Usy, CO30aHHbIM
MeKIy 3aTBOPOM U MCTOKOM (TIOJSIPHOCTD MOAK/IIOYEHNS, COOTBETCTBYIOLAS MTOOXKUTEIbHbIM 3Ha-
yeHusim U u Usy, yKa3aHa Ha puc. 1).

B nipocreiiiieit Mogeny mosieBOro TpaH3UCTOPa ero BOJbT-aMIIepHasi XapaKTepUCTMKA OMMChIBAETCS
rpadMKoM, KOTOPbIii ITpeACTaBIeH Ha pUC. 2a. [Ipu JI0OBIX MOMOXKUTENbHBIX HAMTPSDKeHUSIX U MeXIy
CTOKOM ¥ ICTOKOM Yepe3 TPaH3UCTOP TEUET IMTOCTOSTHHBIN TOK [yac, HA3bIBA€MbIi TOKOM HACBIIIEHMSI.
Cuita TOKa HaChIEHWST 3aBUCUT OT HaNpPspKeHUsT Usy, CO3IaHHOTO MEXY 3aTBOPOM U MCTOKOM, TaK,
KaK ITOKa3aHo Ha puc. 26.
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Puc. 2

Ha ocHOBe maHHOrO TpaH3MCTOpa O6bLT COGPAH MPOCTEIMIINIA YCUTUTEND, TO €CTh YCTPOIICTBO, IIO3BO-
JITIOIIee YBeJIMUNTb aMIUITUTYIy ITepeMeHHOro HampsikeHnst. CxemMa TaKoro YCTpOoiicTBa n3o6paskeHa
Ha puc. 3 (6yKBaMU «C» U «1» OTMEUEHbI, COOTBETCTBEHHO, CTOK M ICTOK TPaH3MCTOPA).
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Puc. 3

Ll

Ha Bxop ycunuTens nofaloT nepeMeHHOe HallpsDKeHYe CUHYCOUIanbHOM GopMbl ¢ aMInTyzaoii U,
3aBUCUMOCTD Usy OT BpeMeHM ¢ 11 KOTOPOTro IpefcTaBeHa Ha PUC. 4, IIpY 3TOM OIIpelessiioT Ha-
npsbkeHue U (t) Ha BbIXOJe.
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[Tpu pereHMn 3amaum cUnTalTe U3BECTHBIMM TTapaMeTpsl TpaHsuctopa: Iy = 0,5 A, Uy = 1 B, Ha-
npsbkeHMe 6atapen £ = 10 B, a Takke To, UTO GaTapest SIBISETCS M IeaTbHOIA.

Ipumeuarue: AMIITUTYIOM KosebaHMit Ha3bIBAe€TCS 3HAUEHME MaKCUMMaJbHOTO OTKJIOHEHMS MCciie-
IlyeMOJi BeIMUMHBI OT €€ CpeflHero 3HaueHusl.

1. TIpu kakux 3HaUeHUSIX U, 3aBUCMMOCTb HampsikeHst U Ha BBIXOZE YCUITUTEIS OT BpeMeH 6y-
et uMeTh OPMYy CMHYCOU[IBI, €CJIM COMTPOTUBIIEHNE pe3ucTopa paBHO: a) R = 5 0Om; 6) R =
16 Om?

2. Onpepnenute Ko3pdbuiieHT ycuieHus K, TO eCTb OTHOIIEHMe aMIUIATY bl HAIIPSDKeHMST Ha BbI-
X0Jle YCUITUTENS K aMIIUTYIe HanpspkeHusT Ha Bxofie, ecnu R = 5 OM, U cUTHa/I Ha BXOAe YCU-
JIUTENSI UMeeT CMHYCOUAAIbHYIO hopMy.

3. TlocTpoiiTe rpaduK 3aBUCMMOCTY BBIXOJHOTO HampspbkeHUs U OT BpeMeHu t, ecniu U, = 2B u
R = 8 Om. OT™meTbTe Ha rpadyke ero OCHOBHbIE 0COOEHHOCTH, YKAKUTE K/IIOUeBble 3HaUeHUSI
HaIMpsDKeHUIA.

MNcTounuk: Bcepoccuitckas onMmnuaza WKoNbHUKOB No dusmnke, 2024/25, pernoHanbHbli 31an, 10 knacc, TeopeTMyeckuiin Typ —
yCI0BUS, pelleHns. 3aa4m nepeHabpaHbl Ha botay.pro, pelweHns — no oPULMANbHBIM.
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