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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2014/15, or6opouHbliii 3Tan, 11 knacc

J1én v wapumku B Boae

V MIKOABHUIBI APVHBI B XOJOAWJIbHUKE MMEIOTCS Jie[ssHble KyOMKM (BCe OAMHAKOBBIE) U LIAPUKU
(BCce omuHaKoBbIe). Ha cTone y ApyHBI — ABa OAMHAKOBBIX COCY/a C OAMHAKOBBIM KOJIMYECTBOM BOJIbI
KOMHATHOM TeMIlepaTyphl. B mepBbIii cocyn ApyHa NOMIOXKUIA IIapyuK U Jajiee cTajaa KaacTh JieAsHbIe
Kyouku (110 OJHOMY); OHA yBU€eJa, YTO MIAPUK M TPU KyOMKa MOJTHOCTHIO PACTasii, a YeTBEPTHIA
KyOMK — pacTasul yacTU4HO. Bo BTOpoOIi cocyn ApMHa cHavasa IoJIoXKUIa OIUH JIeSTHOV KyOuK, a
3aTeM — mapuku. OHa yBU/Ie/a, UTO KyOUK ¥ [IBa IIapyKa IMOJTHOCTbIO PACTASIIN, & TPETUI IapuK —
pacTasut YacTU4HO. YeMy MOKeT ObITh paBHO OTHOIIIEHME MacChl apuKa K Macce Kyomka? OTHoIie-
HIMe B OTBeTe 3aI/ChiBaiiTe B Bile OOBIKHOBEHHO po6u. IToTepsimu Teria MOKHO TTpeHe6peyb.

3epKasno ANg TeHU npeaMeTa

Uctounuk ceeta U otaenéx ot creHbl C HEIIPO3pauHbIM 3KpaHOM 3 (BIJ, CBEPXY ITOKAa3aH Ha PUCYH-
Ke). Kak Ha/o pacIionokuUTh IIOCKOe 3epKajio, uToOsI rmpeamet I1 oTopackiBal Ha cTeHy TeHb T, a
ocTajbHas YacTh CTeHbI OblIa ocBemieHa? [lepepucyiiTe pUCYHOK K cebe B paboTy, HApMUCOBAB J10-
TOJTHUTEJIbHO 3epKajio. IlocrapaiiTech MCIOIb30BaTh 3€PKAJIO KaK MOKHO MEHbIIEro pasMmepa.

*H

&3 nNpyxuna u rpys Haa cocynom

[IkonbHMUIIA ATIiCca TPOBOAUT OTIBITHI C MPYKMHOV. OHAa MoABeCU A TIPY>KUHY C TPY30M Hal, COCYI0M
B (hopMe IpSIMOYTOBHOTO Mapasuiesienniena, Kak okasaHo Ha PUCYHKe, M CTa/la HaJIMBaTh B COCY]
Boay. ['py3 umeet hopmy Kyb6a mymmHoi pebpa 10 cM, ero ImI0THOCTb paBHA IJIOTHOCTYM BOZbI. B Havaste
OIbITA PACCTOSTHME OT HMKHEN IpaHM Ipy3a A0 AHa cocyna cocrasisgeT 30 cMm. Iioiaab oCHOBaHUS
cocyza cocrasisier 1000 cv?. HuKHSS rpaHb Ky6a BO BpeMsI OITbITa COXPaHs/Ia FOPU30HTAIbHOE T10-
JoxkeHne. JKectrkocts npykunbl 100 H/m, e€ nanHa B HepaCTSIHYTOM COCTOSSHUM cocTasiisieT 10 cm.
VckopeHne cBobogHoro nagenus 10 m/c?. IToctpoiiTe rpadMK 3aBUCUMOCTY JJIMHbI TIPYKMHBI [ OT
06bEMa Boabl V, HAMUTOI B cocyn. IIpy KakuMx 3HaUEHUSIX 00bE€Ma V' Tpy3 HaXOOWICS B BO3Oyxe?
OBLT YACTUYHO ITOTPYKEH B BOY? ObUT IOTHOCTBIO ITOTPYKEH B BOAY?
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Llenb U3 namnoyek 1 Knioyei

[[TkobHUK SIpoc/iaB periI CKOHCTPYUPOBATh TAKYIO 3JIEKTPUYECKYIO IIeIb 13 M300paskEHHbBIX Ha -
CYHKe YeThIPEX TaMITOUeK, IBYX K/II0Ueii ¥ ITPOBOJOB, YTOOBI BBITIOTHSIIACH CIeyIOIIye TpeOOBaHMS.

1. IIpu mopmcoenyHeHUY 1IeTM K 6aTaperike Ipy JTI060M ITOJIOKEHUY KITIOUei JO/IKHbI TOPETh BCe ye-
ThIpe JITAMITOUKHA.

2. Ilpu nepek/IrOUeHNUM JTI0O0TO U3 KITI0Uel IPKOCTh XOTSI ObI OHO¥ JIAMITOUKY TO/DKHA 00s13aTeTbHO
M3MEHUTHCS.

3. IIpu 11060M MOJTOKEHMUM KITIOUeil oHa JJaMIIOuKa JOJ/IKHA 06s13aTe/IbHO TOPEeTh B ITOJIHbIN HAaKa
(HampsiKeHue Ha Heil JOJIKHO ObITh paBHO HAIIPSKEHMIO Ha 6aTapeiike).

4. TIpu 11060M TIOJIOKEHUY KITI0Uei TPY JIAMITOYKM JOJIKHBI 00s13aTeTbHO TOPEeTh B TPETh Hakaja
(HaTIpsKeHMe Ha KasKIoii 13 JTaMIT04YeK JTO/DKHO ObITh PaBHO OHOI TPeTu OT HampsikeHusl Ha 6aTa-
pelike).

[TomoruTe SIpociaBy CKOHCTPYMPOBATh CX€MY JIEKTPUUECKOI eI, YIOBIETBOPSIOIIYIO KaK MOKHO
O0JbIIIEMY UMCITY TTepeUMCIeHHbIX Tpe6oBaHmii. YKakUTe, K KaK/MM TOYKAM IIeMy IMOACOeqMHIETCS
OaTapeiika.

& B QB

[

) >nextpon mMexay 3apsKeHHBIMM ceTKaMy

Brmonb ocut & gBUSKETCS 3/MeKTPOH. [TepreHaANKYASPHO OCK x PAcIIoNaralTcs 3apssKkeHHbIe MeTalln-
yeckye CeTKM, pa3Mepbl KOTOPbIX MHOT'O OOJIbllle pacCTOSIHUS Mexkay HuMU. Ha pucyHke TipeicrTas-
JieH rpad K 3aBUCUMOCTY KBaIpaTa CKOPOCTY 3JIEKTPOHA OT KOOPAMHATHI . HaiinyuTe x-KoOpauHaThI
ceTok. CunMTas 3apsif, NepBoi U3 CETOK, uepe3 KOTOPYIO IIPOJieTes 3/IeKTPOH, PaBHBIM ¢, HaliJUTe 3a-
PSIIBI OCTAIbHBIX CETOK. [IJIs1 97IeKTpOHA, 3aIyIleHHOro M3 Hauaja KOOPAMHAT BIOIb OCK Z C BIIBOE
MeHblIIeli CKOPOCTBIO vy /2, TOCTPOIiTe rpadKM 3aBUCUMOCTY KBaZpaTa CKOPOCTU OT KOOPAMHATHI
Y TIPOEKLIUYU CKOPOCTH v,, OT BpeMEeHM.
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3 Tenb Bo3aywHOrO WapHKa Ha BeTpy

B comHeuHyI0 1 6€3006/1aUuHYyI0, HO BETPEHYIO ITOrOAY IKOAbHMK SIpOoc/iaB 3amycKaeT HEIPO3PaUHbIiA
BO3IYIIIHbIN IIAPUK, 3aMIOJTHEHHBIN refiem. [IBUrasicb rOpM30HTAMbHO CO CKOPOCTBIO u = 2 M/C, Spo-
CJ1aB OOHAPYKMJI, UTO MIAPUK (B CUCTEMe OTCUETa, CBSI3aHHO C SIpOocIaBoOM) MOJIHMMAETCST BEPTH-
KaJIbHO BBEPX CO CKOPOCThIO v = 1 M/c. CoTHeUHble Tyun MafaloT Ha TOPU30HTAIbHYIO TIOBEPXHOCTD
oz, yriom 45° K Beptukanu. C Kakoii CKOPOCTbIO MOXKET ABUTATHCS 11O 3eMJIe TEHb IIapuKa?

(MOHTaH M3 HECKO/BKMX Yalu

B donTaH, M300pask€HHBI Ha PUCYHKE, IO LIEHTPAIbHOM TPYOKe IUIONIA IbI0 TIOTIEPEUHOTO CeUeHMS
S = 50 cM? nofaéTcs Bofa, KOTOpasi BEPTUKAIbHO ObET U3 OTBEPCTHS, PACIIONOKEHHOIO Ha YPOBHE
BOJIbI BEPXHETO COCy/a, Ha BbICOTY h = 20 cM. Tpu BepXHUX COCY/a MOJHOCTbIO 3aM0/IHEHbI BOI O,
KOTOpasl CTeKaeT U3 OJHOTO B IPYTOli, IepeanBasiCh yepes Kpast CoCydoB. YeTBEPTHIi cocyn (cumTast
CBepxy) — 93TO IMpokas yaiia. YToObl MOAAEPXKUBATh B HEll MOUTH MOCTOSIHHbBIN YPOBEHb BOJIbI B
TeueHNe JJINTEeTbHOTO BpeMeH!, 110 TepyMeTpy Yallli y e€ THa KaXkable 7 = 2 MUH Ha HeKOTOPbIii
IIPOMEXKYTOK BpeMeHM OTKPbIBAIOTCS FOPM30HTaIbHbIe TPYOKM 0611eli mIomanso Sy = 900 cm?. U3
3TUX TPYOOK BoAa OBET Ha paccTossHMe L = 50 CM, cuMTasi 10 TOPMU3OHTAM, U TIOTalaeT B TSThIiA
COCyfl, TAe C MOMOIIbI0 CIMBHBIX KaHA/IOB MOAAEPKMBAETCS TTOCTOSSHHBIN YpPOBEHb BOAbI. Kaxkabiii
CJ1edyIoIIMii YpOBeHb BOAbI pacIoyioskeH HYKe Mmpeabiayinero Ha H = 45 ¢cM (pacCToSHUST M3Mepsi-
I0TCSI MEX]y TOBEPXHOCTSIMM BOAbI). Kakyio CKOpOCTb MMeeT Bojia IpU MonagaHuy B TPeTHii CoCy?
Ha xakoit TpoMesKyTOK BpeMeHM OTKPbIBAIOTCSI TOPM30OHTAIbHbIE TPYOKM Yepe3 Kaskable 2 MUHYTHI?
CompoTuBIeHEM BO3yXa Y BI3KOCThIO BOJIbI MOXKHO ITpeHebpeub. YCKOpeHye CBOOOAHOTO MaieHuST
g = 10 m/c?.

) Cmewmusanue Boab! B cTakaHe

[lIxkonpHMUIIA A/TMica MPOBOAUT OMBITHI C ABYMS ONMHAKOBBIMMU CTaKaHaMM. [lepBblii cTakaH Anca 3a-
TIOJTHMJIA BOJIOY KOMHATHOJ TeMIiepaTypsl ¢y = 20°C 10 MoJIOBMHBI 00bEMA, a 3aTeM I0JMJIa CTOTbKO
ke BOIBI ¢ TeMrepaTypoit t; = 30°C. Anmca 6bl7a yBepeHa, 4YTO yCTAHOBUBIIASCS TeMIiepaTypa 6y-
IeT paBHa 25°C; oqHAKO OHa OKa3ajach paBHOM to = 23°C. Kak mormia paccykgaTh Ajuca U IoueMy
KOHeYHasl TeMIlepaTypa oKa3asaach apyrori? Kakas Temmneparypa t3 yCTAaHOBUTCSI BO BTOPOM CTaKaHe,
ecnu Anuca 3aroJTHUT ero CHavajia BOJ0 KOMHATHO TeMnepaTypbl Ha OOHY TPeTh U 3aTeM J OO -
HUT IOBEPXY BOmoi TemriepaTtypsl t1 = 30°C? IloTepsimu Temsa B OKpy>Karoliee IMPOCTPAHCTBO 3a
BpeMSI YCTaHOBJIEHNSI TEMIIEPATYPbI MOKHO ITpeHeOpeyb.

botay.pro — ¢u3uka ¢ pazbopamu 3apau 3


https://botay.pro/olimpiady/mosh/2014-15-otbor-11/
https://botay.pro/olimpiady/mosh/2014-15-otbor-11/

® BOTAY MOLL, 2014/15, ot6opoyHbiii 31an, 11 knacc

€D Uuamnap c knanaHamm

B nmunmHpape ¢ opiiHeM, rae HaXOOUTCS BO3AYX, UMEIOTCS Ba KilaraHa: BITyCKHO K1 1 BbIITyCKHO
K2. Cucrema kyianaHoB paboTaeT Takum 00pasoM, UTO AaBjieHMe B IUIMHApPE TOANEPXKUBAETCS B
npoMexyTKe oT 0,8pg 10 1,4pg, e po = 1,01-10° [Ta — aTMocdepHOe JaBieHne: KaK TOIbKO JaBIeHue
B UMJIMHIApPe nagaeT Huske 0,8pg, OTKPbIBAETCSI BIIYCKHON KJIallaH, U JaBjeHUe CTAHOBUTCS PaBHbIM
0,8po; TIpU pPEeBBILIEHNN IaBJIeHeM 3HaueHus 1,4pg OTKPbIBAETCS BBIITYCKHOM KJIallaH, U TaBJIeHue
najgaet A0 1,4pg. [TopieHb coBepiIaeT OYeHb MejIeHHbIe KojebaHus, B POoliecce KOTOPBIX 00BEM
BO3/yXa B IMJIMHApPE M3MeHSIeTCs B Ipenenax ot Vp mo 2Vp, roe Vo = 22,4 1. IlocTpoiite rpaduk 3a-
BUCHMOCTY JIaBJIeHMs BO3AyXa B IIMJIMHIPE OT ero 06béMa B JaHHOM Mpoliecce. O6bsicHuTe Bartire
roctpoenne. CuuTaiiTe, YTO C MOMEHTA Hayaja OITbITa YyKe ITPOIIIO HECKOIBKO Kojebaumii. Orpe-
IenuTe HaMMeHbIllee ¥ HauboJIbIllee YMCJIo MoJieli BO3ayxa B IIMHApe. TeMmepaTypa MOoCTOSTHHA U
paBHa Ty = 273 K. YHuUBepca/ibHas ra3oBas IocTosiHHas R = 8,3 IIk/(monb-K).

Llenb u3 yeTbIpéX KOHAEHCATOPOB

Ha pucyHke n306paskeHa cxeMa 3JIeKTPUYEeCcKOit 1emn, COCTaBIeHHOI U3 YeThIPEX NTepBOHAYAIbHO
He3apssKeHHBIX KOHIeHCaTopoB éMKocTy C. CHavama K Toukam A; U Az MOAKIIOYMIN 6aTapeiiky ¢
3/1C £ v BHyTpeHHMM CcONpoTHBIeHMeM r. Korga Tok uepes 6aTapeiiky cTal mpeHe6peskiuMo MaslbIM,
6aTapeiiKy OTKIIOUMIIN, a K TOUKaM A; U Ay TIOAKIIOUYWIN Pe3UCTOpP R, KOTOPBIN TaKke OTKITIOUWIIN,
KOTa TOK Yepe3 Hero ctasi mpeHebpeskumo Mast. Haiigyre sekTpuyeckue 3apsiabl Ha KaxkI0ii 13 I11a-
CTVH KOHJIEHCATOPOB (a) IMocjie OTKIIoUeHus 6aTapeiiki; (6) mocae OTKIIOUeHs pe3ucTopa. Kakum
ObLT MaKCMMAaJIbHBIN JIEKTPUUECKUI TOK Uepe3 pe3ucTOp B JaHHOM Ipoliecce? Kakoe KOIMYeCTBO
TeIUIOThI BbIAENMMIOCh Ha pe3uctope? [TomyunTe OTBETHI B BUAE 001X GOPMYI U B UaCTHOM CJTyuae
E=6B,r=10M,C =1mMD, R =1kO0OMm.

Ay

Ay
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MepenpaBa Yepes peKy ¢ HAaMMEHbLIMM CHOCOM

[[TkonbHMK Bacs, Haxomsuiics B TOUKe A, co6MpaeTcst MeperuibiTh Ha IPOTMUBOTIONOKHBIN Oeper pe-
KM U 0Ka3aThCsl KaK MOKHO GJIMKe K TOUKe B, pacrnoyoskeHHOV TOUHO HAnpoTuB Touku A. lllnpuHa
pexu paBHa L, CKOPOCTb TeUeHMsI peKu paBHA u, CKOPOCTb Bacu B cTostueii Boge paBHa v. Onipene-
JIUTE, HA KAKOM MMHMMAJIbHOM PACCTOSIHUM OT TOUYKM B MOXKeT okasaThbCs Bacs rociie neperpassbl.
O6bsicHuTe Bamn orBeT. M300pa3uTe Ha pUCYHKe BEKTOPbI CKOPOCTY TE€UEHMST peKu, CKopocTu Ba-
CU B CTOSTUEIi BOJIE 1 CKOPOCTM Bacu oTHOCUTENIbHO 6epera Ipy ONTMMAaIbHOM CIToco6e repernpassl.
Pemyre 3amady B 00I1IeM cIydae M B YaCTHBIX caydasix (a) u = 0,8 m/c, v = 1 m/c, L = 100 m; (6)
u=1m/c,v=0,8m/c, L =100 M.

[aBneHue BoAbl Ha Ky6uK U nonycgepy

[[IkonbHMIIA VipMHA MPOBOAUT OIBITHI C COCYAaMM C HAaKJIOHHBIM JHOM. Ha mHe mepBoro cocyma —
KyOMK, Ha THE BTOPOTO cocyna — mosycdepa. YpoBeHb BOABI B KaXKIOM COCYZIe TOUHO COBITA[IaeT C
TOJIOKeHVeM HaMBBICIIIel TOUKM KyOuKa min momycdepbl. OKasanoch, UTO CMjIa JaBlIeHNs, NeCTBY-
I0IIasT CO CTOPOHBI BOMIBI KaK Ha KyOMK, Tak M Ha monycdepy (6e3 yuéra atMochepHOTo JaBaeHus),
HarpasjeHa TOpM30HTaIbHO. [Tog KaKuM YIJIOM K TOPM30HTY HaKJIOHEHO THO TepBoro cocyaa? Bro-
poro cocyna? Boma mmox Kyouk u monycdepy He oTeKaer.

Lukn-38e3aa Ha pV-amarpamMme

Hap noeanbHBIM ra3oM COBEPIIAIOT IMKIMYECKUI ITPOIIeCC, KOTOPbIi Ha pV -auarpaMme n3obpaxa-
eTcsl B BUAe 3Be3Abl, coefuusioueii Touku A(po; Vo), B(5po; 4Vh), C(po; TVo), D(4po; Vo), E(4po; TVo)
n A(po; Vo). Kax Bpipasutb paboTy A, COBEPILIEHHYIO ra30M 3a LMK/, yepe3 IIolanu o6pa3oBas-
MIVXCST HA PUCYHKEe TPEYTOJIbHUKOB U MSTUYTOIbHMKA? BbIpasuTe aTy paboTy yepes rmapameTpsl py U
Vo. PaccunraiiTe unciieHHOe 3HaUeHMe paboThl, e/ MUHMMAaJIbHAS TeMIlepaTypa rasa paBHa 1y =
100 K, a Komm4yecTBO BellecTBa COCTaB/sIeT ¥ = 1 MoOJib. YHUBepCa/ibHas ra30Basi MOCTOSIHHASI R =
8,3 II)x/(Mmonb-K).
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Bo/LTMETP C KOHEYHbIM COMPOTUBNIEHMEM

[IxonbHMK CTaHMCIAB IMIPOBOIUT OIBITHI C AMEKTPUUECKOI LIETIbI0, COCTOSIIEN U3 TPEX OAMHAKOBBIX
pe3nucTopoB u 6arapeiiku. IToAKIIOUMB BOJIBTMETP K KiieMMaM A 1 B, CTaHuc/iaB 3ammcasl mokasa-
Hust ipubopa U g = 4 B. CranuciaaB 6bUT yBEpPeH, UTO ITOKa3aHMe BOJIbTMETpPA IPU IMOIKIIOUYEHUN K
kiemMam A u C coctaBut 8 B, a mpu nmoaxkioueHn K Kiaemmam A u D 6ymet paBHo 12 B. [leiicTBu-
TeJIbHO, OJTHO 13 TIOKa3aHui1 pubopa coBmnaso c mpeackasauusimu Ctanmciasa: U,p = 12 B. OmHako
BTOpOE MOKa3aHue 0Kas3ajioch HeOXXugaHHbIM: U - = 7 B. Kak mor paccyxxaats Ctanucnas? [Touemy
OIIHO M3 TOKa3aHMit mpubopa O6bLIO MpeIcKa3aHo HelpaBuIbHO? Kakyio nH(popmMalnio o Xxapakre-
PUCTMKAX MPMOOPOB MOKHO MOJYUYUTh HA OCHOBE IMPOBEAEHHBIX M3MepeHuii? Cunraiite, 4To Cuja
TOKAa Yepe3 BOJbTMETP IIPOIOPIMOHATbHA HANIPSIXKeHUIO Ha HEM.

A B c
| 2 m—
r 1
)

D

MpoToH Ha okpyxHocTh B E u B

IIpoToH (3apsn +e, Macca m) OBUXKETCS B 3JIEKTPOMAarHUMTHOM I10Jie 110 OKPYKHOCTU panauyca R. B
Kak7[0¥i TOUKe TpaeKTOPUM 3/IeKTpudeckoe 1oJie HalpaB/ieHo K LIeHTPY OKPY>KHOCTU U paBHO E. VH-
IYKIMSI MAarHUTHOTO TIO/IST HAlIpaBJieHa NepHeHAUKY/ISIPHO TNIOCKOCTY OKPY>KHOCTU U paBHa B. [Ipn
KaKMX yCJIOBUSX Ha MapaMeTphl 3a7jauy MPOTOH ABMXKETCS CO CKOPOCTbIO, MHOTO MeHbIlleli CKOpO-
ctu cBeta? Kakoit MokeT ObITh KMHETHYECKAsl SHeprus MpoToHa? Pemmnre 3amauy B 001IeM crydyae
U TIOJIyYMTE YMCIEHHbIVI OTBET B IBYX YaCTHBIX ciayvasx: () R = 1M, E = 1 kB/m, B = 0; (6)
R=1mMm, E =1kB/m, B = 0,1 Tii. OTBeT npeacTaBbTe B 371IeKTPOHBOIbTAX (1 3B — 3Heprus, nomyyva-
eMasi TIPOTOHOM TIPU MPOXOXKAEHUM Pa3HOCTU MOTeHI1anoB 1 B). neMeHTapHbBIN 3apsif, COCTABSIET
e = 1,6 - 10~'? Ki1, macca mporoHa m = 1,7 - 1027 kr, ckopocTb cBeTa ¢ = 3 - 108 m/c.

lPpy3 Ha HUTH yepes 610K

K rpy3y maccoit m, HaxoasIeMycs Ha I7IafKoi TOPU30HTaTbHOM TOBEPXHOCTH, IIPUKPEIIeHa HeBe-
coMasi HepacTssKMMasi HUTD, TepeKuHyTas yepes3 6y1oK. [IIkoabHMK Bacst BBITITMBAET TOPU30HTAb-
HbIIi KOHEIl HUTY C TIOCTOSTHHO¥ CKOPOCTBIO vg. C KaKO¥ CKOPOCTBIO IBMKETCS TPY3 B MOMEHT, KOT/Ia
HaKJIOHHBI Y4aCTOK HUTM COCTaBJISIET YTOJI o C TOPU30HTOM? UeMy paBHa Cuia HaTSKEHMsSI HUTU B
9TOT MOMeHT BpemMeHu? IIpy KakuxX COOTHOIIEHMSIX TTapaMeTPOB 3a[auy TPy3 OTOPBETCST OT FOPU-
30HTAJIbHOI MTOBepXHOCTU? BIOK HaXomuUTCs Ha BbicoTe H, pasMmepaMu GJI0Ka U Irpy3a MOXKHO Tpe-
HebOpeub. YCKOpeHMe CBOOOIHOTO MaJleHNs PaBHO g.
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U

Actepoua, co chepryeckoit nonocTbio

KocmoHaBThI, BbICAAMBIIMECS HA aCTepOU, paauycoM R = 5 KM, 0OHapy>XuIu BHYTPU acTepoua
cepuueckyio moaocTb paguycom r = 2 KM. OKa3anoch, YTO B LIEHTpPe S TOJI0CTY YCKOPeHMe CBO-
GOJIHOTO TTaZleHusl COCTaBIsAET gs = 0,2 cM/c?. OmpeennTe IIOTHOCTb aCTEPOU/IA, CYMUTAS €€ MTOCTO-
SIHHOVA. V300pa3uTe Ha pUCYHKe BEKTOPbI YCKOPeHMsI CBOOOAHOTrO MajeHus B Toukax A, B, C, D, E.
OrpepennTe MOLY/IM YCKOPEHMSI CBOOOLHOTO MaIeHNsI B 3TUX TOUKaX. ['paBMUTallMOHHAS TOCTOSIHHAS
G = 6,67 - 10~ H-m?/kr?.

TpeyronbHbiii LUK OAHOATOMHOTO rasa

Hap mpeanbHbIM OTHOATOMHBIM ra30M COBepIIAeTCs IMKIMYeckuii mporecc A BC' A, 300paskEéHHBIIA
Ha pV-ImuarpaMMe B BUJle TPeyronbHUKA ¢ BepumHamu A(po; Vo), B(2po;2Vh), C(po; 3Vy). Omnipene-
JIMTe, HA KaKMX yYacTKaX IMKJIA MTPOUCXOIUT TEIIO0OOMEH C HarpeBaTeasIMiu, Ha KakKuMX — C XOJIO-
ouabHUKaMU. YeMy paBHO KOJMMYECTBO TEIUIOTHI, ITOJYYeHHOe Ta30M OT HarpeBaTesi? A OTIaHHOe
XOJIOAUIbHUKY?
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® BOTAY MOLL, 2014/15, ot6opoyHbiii 31an, 11 knacc

TpancdhopmaTop: BO3MOXHbIE HANPSXKEHUS

[[IkonbHMK BramuciaB MPOBOAUT OIBITH C TPAHC(HOPMATOPOM M MCTOYHMKOM TUTAHMS, KOTOPBIA
BBIIAET MepeMeHHOe HarpsbkeHue U(t) = Ujycos(wt), toe Uy = 12 B. Tpancdopmarop uMeeT aBe
0OMOTKM C IBYMS BBIBOJAMM Y KaKaoi. UMCIO BUTKOB IepBoit 06MOTKM N, BTOPOi 0OMOTKM 3N .
[TepeMeHHbIe HATIPSDKEHMSI C KAKMMM aMIUTUTYaMy MOKET IOJyYMThb Biaincias ¢ mOMOIIbIO TaH-
HOro 060pymoBaHus? I KaXkIoro 3HaUeHNsT aMIUTUTY/Ibl HAMPSDKeHWST HAPUCYITe COOTBETCTBYIO-
LIYI0 CXeMY COeVIHEeHUIA.

Jlyxmua B 30HTE KaK IMH3a

B roTonke yepmaka BbICOTOM 3 M pacroiokeHa IUI0CKasi ABepIia 13 MPO3PavHOro CTeKsa, Ha pydyKe
KOTOPOJi BUCUT 30HT M3 MIPO3PAYHOro IUIACTHUKA. B KyIioie 30HTa co BpeMeHeM CKOIMMIOCh HEMHOTO
BOJIbI. B MOMEHT, KOT[Ia COTHEUHbIE JTyUM IepIIeHAVKY/ISIPHbI IOBEPXHOCTY 3€MJIM, CBET, ITPOHMKA-
IOIIMIT HA YepIaK CKBO3b JIIOK, POXOMs CKBO3b BOAY B 30HTE, COGMPAETCS B IPKYIO TOUKY Ha IOJY.
JmviHa pyuku 30HTa coctaisieT 1 M. Kakoit BbICOThI TTOKAKeTCS IIOTOIOK B KOMHATE, €CJIM B ITaCMyp-
HBII1 IeHb JIeUb Ha I10JI ¥ CMOTPETh BBEPX CKBO3b JIYSKUITY B 30HTE?

McTouHmk: MockoBcKas onMmnunaga WKonbHUKoB no ¢usmke, 2014/15, otbopouHbin 3tan, 11 knacc — ycnosus (1), ycnosus (2),
pewenus (1), peweHus (2). 3agaum nepeHabpaHbl Ha botay.pro, pelweHus — No 0PULMANIbHBIM.
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