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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2015/16, 3aknoumtenbHbi 3Tan, 10 knacc

Ta6ypeTka u A0nMBaEMoe BeAPO

Ha ropn3oHTaabHOM IOy CTOUT TabypeTka maccoit M = 4,5 kr. Beicota TabypeTtku h = 45 cM, a pac-
CTOsTHME MeXIy e€ HoxkKaMu d = 30 cM. KoadduiieHT TpeHMs MeKay HOKKaMU U 1osom g = 0,4.
OkcrepuMeHTaTOp [TI0K MPUBSI3al K cepeliiHe CTOPOHBI CUIeHbsI TAOypeTKM HEBECOMYIO HepacTsi-
SKMMYIO HUTb, TIEPEKMHYTYIO uepes 6;10K (cM. puc). Ha BTopom KOHIIe HUTY BUCUT BeIEPKO C BOJOA.
Macca Befmépka BMeCTe C BOAoM paBHa m = 0,6 Kr. IKcriepuMeHTaTop [II0K OIMyCTUI B BEIEPKO TOH-
KYIO TPyOKY C BHYTPEHHUM AMaMeTpomM D = 4 MM, 110 KOTOPO¥ B Be[IEPKO CTaja JOJMBAThCS BOJA C
IIOCTOSIHHOJI CKOPOCThIO v = 0,2 M/c. IImoTHOCTD BOfbl p = 1000 Kr/M>, yCKOpeHue CBOGOSHOTO Ia-
JeHNMsI MOXKHO CYMTATh PaBHbIM g = 10 M/c?. Yepes kakoe BpeMs IIOC/Ie 3TOr0 TabypeTKa IpUAET B
nBuskeHue? Kak HAUHET IBUTAThCS TabypeTKa: CKONb3UTh, JBUTASICh TTOCTYIATENbHO, VI OTTPOKM-
IBIBAThCSI, IOBOPAUYMBAsICh BOKPYT HEKOTOPOM OCH?

dneKTPOMOBMAb Ha HaKNOHHO NIOCKOCTH

ITo HaKJIOHHO TIOCKOCTM, 0Opasyiomieil yroa a = 30° ¢ TOPU30HTOM, €[IeT C MOCTOSTHHOW CKOPO-
CTBIO v = 1 M/C UTPYIIEYHBI aBTOMOOM/Ib, Macca KOToporo paBHa M = 300 r. ABTOMOOWIb CBSI3aH
JIETKOV HUTBIO, IEPEKMHYTOI Yepe3 HEBeCOMbIN OJIOK, C Tpy30M Maccoii m = 200 T, KOTOpbIii IBU-
SKeTCSI BEPTUMKAIbHO. ABTOMOOWIb IIPUBOAUTCS B IBVDKEHME 3JIEKTPOMOTOPOM, KOTOPBIi MUTAETCS
oT 6artapeiiku. KIIJI smekTpoMoTopa Ipy TakoM ABVKeHUM paBeH ) = 60%. Haiinure KonmyecTBo
TeIIOTHI, BBIAEJISIONIeecs Py IMIPOTeKaHUM TOKA yepe3 0OMOTKM 3JIEKTPOMOTOpa 3a Bpems ¢t = 2,5
C. ABTOMOOWIIb IBUKETCS 6€3 IMPOCKa/Ib3bIBaHMS, TPEHMEM B OCSIX ¥ COITPOTUBJIEHVEM BO3/TyXa MOXK-
HO NpeHe6peub, YCKOPeHMe CBOOOIHOTO MaeHNsI MOKHO CYMTATh paBHBIM g = 10 m/c2.
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) ropsauas Bona B KpyxKe no rotkam

HecsaTurnaccHMUK Bacst mpoBoauT gomaiiHuii skcnepuMeHT. OH Hama B Kpykky 200 mi Boas! (00
KpaéB) mpu TeMmriepaType +20 °C. 3aTeM OH OTIIMBAET OAMH MaJleHbKUIi IJIOTOK (5 MJT), TYT Xe Jo/In-
BaeT B YaIIKy KUIISITOK JI0 KPaéB, aKKypaTHO IepeMelIBaeT COAePsKMMOe YalllKy OUeHb JIETKOI I1a-
CTUKOBOJ JIOKeUKOJi (He pacIuiECKMBAs COIeP>KMMOT0) U IMOBTOPSIET ONMCAHHYIO TIPOolieypy MHOTO
pa3. MakcumasbHas TeMIiepaTypa BOAbl, KOTOPYIO Bacst eé MoskeT MPOIJIOTUTD, He PUCKYS 00Keub-
cs1, paBHa +60 °C. CKOJIbKO BOIbI BBINIbET Bacs Mo KOHIIA CBOEro 3KcIiepumeHTa?

Mpo6Ka BbIneTaeT U3 Konbbl C reniuem

B konbe 06b€éMOM V' = 2 J1 ITpy KOMHATHO TemIlepaType HaxoauTcs v = 0,1 Mosist resivist. TOpIbIIKO
KOJIObI MMeeT IJIMHY | = 2 cM U ceueHne S = 10 cM?. DTO TOPJIBILIKO 3aKPBITO LIMIMHAPUYECKOI
MPOOKOIi Maccoit m = 10 T, MOTYIIel CKOJIb3UTh IO HeEMY 6e3 TpeHMsl. B Haua/bHbIIi MOMEHT ITP06-
Ka yIep>XK1MBaeTCsl y OCHOBAHMS TOPJIBIIIKA, U TeINii He BBIXOAUT HapYKy. [IpOO6KY OTITYCKaIOT, ¥ OHA
BbLJIETAeT M3 rOPJIBIIIKA CO CKOPOCThIO v = 10 M/c. HalinuTte nsmeHenue A7 TeMmepaTypsl reaus B
Koyibe K MOMEHTY BblJIeTa IMPOOKM 13 TOpJIbIlIKa. [laBaeHne BO3AyXa B KOMHaTe paBHO py = 1 aTM,
TEII006MEHOM TejIusl B KojIibe C OKPYKaIOIIMMM TeJlaMy 32 BpeMsI BblJIeTa ITPOOKY MOKHO ITpeHe-
O6peusb.

3 [Ose menHbie npoBonokMu Mexay KneMMamu

Ha 3akpenniéHHbIe HEITOABIKHO KIeMMBbI A 1 B, pacCTOSIHME MeKIy KOTOPbIMM paBHO 40 CM, MOXKeT
MOJAaBaThCs MOCTOSTHHOE HanpskeHue 0,3 B. K kiieMmam mpuKpeIieHsl ABe MeaHbIe IIPOBOJIOKY 6e3
U30JISILMM, BCIOAY MMeEIOIMe KPyI/ioe nmorepevyHoe ceueHye. OmHa 13 IMPOBOJIOK HATSIHYTA U MMeeT
nuny 40 cm, a ipyrast umeet aynHy 70 M. InameTp o6enx rmpoBosiok 0,6 Mm. Kak caenaTh Tak, 4To-
ObI TeruIoBasi MOIIHOCTb, BBIJIEJISIIONIASICSI B 9TO cucTeMe, OblIa MaKCMMaIbHOI? UeMy paBHa 3Ta
MOIITHOCTh? [IpOBOJIOKM MOXKHO MPUBOAUTD B 3JI€KTPUUYECKMIT KOHTAKT APYT C IPYTOM BCEMMU BO3-
MOKHBIMM CIT0OCOOaMM, HO HeJIb3sI OOpPBIBATh UX U OTCOEIVHSTH KOHIIbI IIPOBOJIOK OT KJIeMM. YIelb-
HOe COpOoTUBJIeHNe Menu 1,7 - 1078 Om-Mm.
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3 Camonér, neTawmit KypcoM Ha ceBepo-BOCTOK

CamonéTt B HoBOrogHI010 HOUb B 6€3BEeTPEHHYIO ITOTOY CTapTOBas ¢ aspogpoma CaHKT-IleTepbypra
(60° ceBepHOIT MMPOTHI) U JIETUT HA MIOCTOSTHHOM BbICOTE h = 5 KM C ITOCTOSTHHOI T10 BeJIMUYMHE CKO-
poctbio V' = 1000 KmM/4ac, fep>ka BCE BpeMs KypC Ha CeBepO-BOCTOK (110 3B€3Aam). C KakKuM 110 MOAY-
JII0 YCKOPEHMEM OTHOCUTENILHO 3eMJiu (B cucTeMe oTcuéTa [ITosiemest) IBUXKETCSI CAMOJIET POBHO Yye-
pes BpeMsi 1', paBHOE YETBhIPEM UacaM MOoJETa? 3eMIII0 MOXKHO CUMTATD IIApOM C paguycom R = 6400
KM.

KnuH 1 6pycok: nocsie onpoKuAabIBaHUs

KinH maccoit M = 5 KT ¢ yIVIOM OPpU OCHOBaHUM «« = 45° pacIioNoXeH Ha INIaAKOM TOPU30HTAIbHOM
ctorne. Ha HaKJIOHHO¥ IMOBEPXHOCTY KJIMHA JIEXKUT OPYCOK Maccoit m = 1 Kr. Ha 6pycok HaumHaeT
IeliCTBOBATh CUJIa, HAlIpaBJIeHHAs TOPU30HTAIIBHO B CTOPOHY KIMHA. MoAy/b 3TO Cuiibl BO3pacTra-
eT C TeueH)eM BpeMeHU ¢ 10 3aKOHy F' = §t, rae KoabduiimeHT nponopuyoHaibHocT 6 = 1 H/c.
KoadbduuyeHT TpeHUs MEXIY KIMHOM M OpyckoM paBeH p = 1,2. 1) Uemy paBeH MOIYJb CUJIbI Tpe-
HMUSI, JeVICTBYIOIIEH CO CTOPOHBI KJIMHA Ha GPycoK yepe3 Bpemst 1° = 12 ¢ Mmocie Havasa JeiCTBUS
cwibl F, eIV KJIMH K 9TOMY MOMEHTY €I1[€ He HavyaJl OTIPOKUIAbIBAThCA? 2) HaliauTe yCKOpeHUS KIu-
Ha 1 6pycka yepe3 Bpemsi 57 = 1 MMH TOc/ae Hayaaa JeicTBUS Cuabl F. YcKopeHue cBOOOSHOTO
nafleHMss MOXKHO CYMTATh paBHbIM g = 10 m/c?.
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€3 Uunmnap c aByma knanaHamm

B uunmHgpe mop nopirHeM HaXOOUTCS BO34yX. B cTeHKax UMAMHApPA €CTh ABa KjallaHa: BITYCKHO
Ky u BeinnyckHO1 Ky. BryCcKHOI Ki1aliaH OTKPbIBAETCS TOTAA, KOTAA Pa3HOCTh AaBJIeHUI BO3IyXa CHA-
PY>KM M BHYTPU LMAMHIPA MpeBbiiaeT A, = 0,2 pg, TOe po — arMocdepHoe faBiaeHNe. BbITyCKHOII
KJIallaH OTKPbIBAETCS TOTMA, KOra Pa3HOCTb AABJIEHUI BHYTPU U CHapyXu nipessbiiaeT Ay = 0,4 pg.
[MopiieHb coBepIIaeT OUeHb MeJIeHHbIe KOiebaHMsI TakK, YTO 0OBEM BO3AyXa B LIMIMHAPE U3MEHS -
eTcsl B mpefenax ot V no 2V;. Temnepatypa cHapyku ¥ BHYTPU LIMJIMHPA MOCTOSTHHA U paBHa Tp. 1)
OmnpenenuTe HauMeHbIllee 1 HaubOoJIbIlee KOJMUECTBO BO3IyXa B LIVIMH/IPE MPU KOJIebaHUSIX TTOPIII-
Hs. 2) M306pasuTe B KoopAaMHaTax p—V mpoliecc, MPOUCXOAAIIN C BO3AYXOM B LWJIMHAPE MOCIe
TOTr0, KaK IMOPIIEHb YyKe COBEPIINII JOCTATOYHO MHOTO KOJIe6aHMiA.
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OTtBeTbTe HA 06a Bompoca 3agaun, e Ay = 0,4pg, a Ay = 0,2 pg.

€} 3apsabi Ha HUTU M HaneTalowWwee Teno

IlBe mokosIecs B KOCMOCe BIaau OT APYTMX TeJl MaTepuajibHble TOUKM, MMelollye OfMHaKOBbIe
MAacChl m U JIeKTpUUYecKye 3apsabl ¢, CKperieHbl HeBeCOMOI, HEPACTSDKMMOM M He TPOBOASIIei
3JIEKTPUYECKIIi TOK TPOUHO¥ I'MOKOI HUTBIO IJIMHOI L. He3apsiskeHHOe TeJIo MajibIX pa3MepoB Mac-
COVi 2m OBVDKETCSI OCTYNATeIbHO B HAllpaBJIeHUN CpeHe TOYKM HUTU CO CKOPOCTBhIO V', Hampas-
JIEHHOT MeprneHAUKYASIPHO HUTU. [Ipy CONPUKOCHOBEHUY TeJia U HUTU OHU APYT OTHOCUTEIbHO JpY-
ra He MPOCKaIb3bIBAIOT, HO ¥ He MPWINTAIOT APYT K Apyry. Kakumu 6yayT MOAY/IM CKOPOCTEe MaTe-
pPUAbHBIX TOYEK U TeJla uepe3 oueHb 60sbinoe Bpemsi? Ha KakoM MUHMMAIbHOM PACCTOSTHUM Lyin
IPYT OT Apyra OYAyT HAaXOAUTbCS MaTepuaJbHbIe TOUKM B ITPOLIecce OBVIKEHMS?

MepeMeHHbIii pesucTop B cxeMe

YuacTok AD 3/1eKTpu4ecKoii 1leli, cxeMa KOTOPOro I0Ka3aHa Ha pUCyHKe, COCTOUT M3 UeThIPEX I10-
CTOSTHHBIX PE3MCTOPOB C CONMPOTUBIeHMIMU R = 20 OM, Ry, = 40 OMm, R3 = 80 Om, R4y = 25 Om
I OZIHOTO TIePeMEHHOTO pe3}CTopa R, COMPOTMBIIEHME KOTOPOrO MOKET M3MEHSThCS OT HY/IS [0
Rmax = 10 kOM. Cwia TOKa, TEKyIIero uepes yuyacTok A D, noaaep>KUBaeTCs MOCTOSHHON U paBHOI
I = 1,2 A. 1) Ilpu KakMxX 3HaYE€HUSIX COIMTPOTUBIIEHMS IepEMEHHOI0 pe3yCTopa TOK Yepe3 pe3nucTop
R, GyzmeT Teub B HAIpaB/JIeHMM OT TOUKM B K Touke C, a MpU KakKUX — B 06paTHOM HaIlpaBIeHUN?
2) [Ipu KakOM 3HaUeHMM COMPOTUBIEHMS TIEPEeMEHHOTO Pe3MCTOpa HaIlpsDKeHMe Ha pe3ucTtope ko
OymeT MaKCMMaTbHbIM, ¥ UeMY PABHO 3TO HAIMpsDKeHYe?

McToyHmk: MocKkoBCKas onnMMnuaaa WKonbHUKoB no ¢usnke, 2015/16, 3akntountensHbiit 3tan, 10 knacc — ycnosus (1), ycnosus
(2), peweHus (1), pewenuns (2). 3agaum nepeHabpaHbl Ha botay.pro, peweHns — No opULMANBHBIM.
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