® BOTAY MOLL, 2016/17, 3akntouuTenbHbli 31an, 11 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2016/17, 3aknouutenbHbii 31an, 11 knacc

MsumK Mex Ay 6aIKOHOM U 3eMNéEid

I[TeTst 6pocu MSTYMK ¢ 6aTKOHA C HAUaIbHOM CKOPOCThIO V' cTosiieMy Ha 3emiie Bace. Yepes Bpems
t1 = 2,21 ¢ Bacs moiimasn MSUMK, 3aMeTHB, UTO B KOHIIE IT0JIeTa CKOPOCTh MsTUMKa OblIa HaIIpaBieHa
MepIeHAMKY/ISIPHO ero HayaJIbHOM CKOPOCTM B MOMEHT 6pocka, coBepieHHOTO IleTeii. 3aTem Bacs
cieJiayl HeCKOJIbKO IIaroB, OCTAHOBMJICS ¥ OpOCHII MSTUMK 00paTHO Ha 6aykoH IleTe, COOOIINB MSIUMKY
TaKylo ke TI0 MOJIYJ/II0 HauaJIbHYIO0 CKOpOCTh V. TleTs moliMmas MUK yepes3 BpeMms to = 1,72 ¢, 3ame-
TUB, UTO KOHEYHasl CKOPOCTh MsIUMKa Takke HalpapjieHa MepreHAMUKY/ISPHO HauaabHOM CKOPOCTU
MsSYMKa B MOMEHT 6pocKa, coBepIiieHHOro Baceit. Ompenennte pa3sHuIly BbICOT H MeXAY KUCTSIMU
pyk IleTu 1 Bacu, a Takke onpenennTe, 4eMy paBeH MOIY/Ib CKOpocTu V. CONpOTUBIEHMEM BO3AyXa
MOYKHO ITpeHe6peub, MOLY/Ib YCKOPEeHMS CBOGOMHOE MaileHIs CUMTaliTe paBHbIM g = 10 m/c2.

12 —t2
H:g(142)%4,8M; V:g t%+t§z14M/c.

lpy3 Ha ABMKYLLEMCA K/IMHE C TPEHUEM

C HaKJIOHHOV MOBEPXHOCTYU KJIMHA C YIVIOM < TIPY OCHOBAaHUM, ABVKYIIETOCS TI0 TOPU30HTATIbHOMY
CTOJTy C TIOCTOSIHHOJ CKOPOCTBIO BIOJIb HAapaByieHUs] AB, CTAJIKMBAIOT HeOOJIBIIO IPy3 Maccoit m
TakK, YTO B HAYaJbHbI/i MOMEHT €TI0 CKOPOCTb V' OTHOCUTENIBbHO K/IMHA HalpaBieHa meprneHauKyIsp-
HO A B BI0JIb HAKJIOHHO¥ IMTOBEPXHOCTU (CM. PUCYHOK). KoadduieHT TpeHMsI MeKTy TOBEPXHOCTHIO
KJIMHA ¥ TPY30M paBeH u (u > tg «). Yemy OymeT paBHa paboTa CWIIbI TPEHMSI, C KOTOPOI KJIVH JIeii-
CTBYeT Ha I'py3, K MOMEHTY, KOTJia IIpOCKaJib3bIBaHME TPy3a MO TTOBEPXHOCTU KIMHA MPEeKPaTUTCS?
[To xakoi1 TpaeKTOpUM IBVDKETCS I'Py3, MOKA MPOCKAIb3bIBaHME elle He MpekpaTmwiock? OTBET Ha
o6a BOIpoca HYKHO JJaTb OTHOCUTETbHO CUCTEMbI OTCUETa, CBSI3aHHOI CO CTONIOM. BiausHueM Bo3-
IyXa MOKHO ITpeHebpeyb.

oQ)

v/

umV?
ATp = _W; OTHOCUTEJIbHO CTOJId I'PDY3 ABMIXKETCS I10 napa6one (HOKa He OCTaHOBUTCS OTHO-
uw—tga

CUTEJIbHO KJIMHA).
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&9 uwukn rasa mero KNA

C omHMM MoJiIeM UAeaTbHOTO OZHOATOMHOTIO ra3a MpOUCXOAUT IUKINYeCcKuii mporecc 1-2-3—-1, rpa-
(duk KoTOpOTO MPUBEAEH Ha pV -nuarpamMmme. TeMrepaTypsl ra3a B COCTOSIHUSX 1, 2 1 3 paBHbI T} =
4Ty, Ty = 9Ty u T3 = 3Ty cooTBeTcTBeHHO. 1) Uemy paBHa pabora, coBepiiaemMasi ra30M 3a OOVH
uukna? 2) Onpenenute KII aToro npoiecca.

pi\

1) A= RTy; 2)n=~9,5%.

3apshKeHHble Ky6bl U NOTeHLMan

IIBa KyOGMKa ¢ AyIiMHaMM pedep 3a U a ¥ 0OLIMM LIEHTPOM JIEJISIT IMPOCTPAHCTBO Ha Tpu obmactu. O6-
JIaCTh BHYTPU MaJIEHbKOTO Ky6MKa paBHOMEPHO 3apsbKeHa 10 00bEMY JIEKTPUYECKUM 3apsiioM C
TUIOTHOCTBIO —p1 (p1 > 0), MPOCTPAHCTBO MEXK/IY MTOBEPXHOCTSIMY MaJIEHBKOTO U OOJIBIIOTO KyOu-
KOB PaBHOMEPHO 3apsKeHO C 00bEMHOI TVIOTHOCTBIO 3apsiia +ps (p2 > 0), BHe G0OIBIIOTO KybuKa
9NeKTPUYECKMX 3apsinoB HeT. Haiimyure oTHOIIEHMe 06BbEMHBIX IJIOTHOCTEN 3apsizia p1/p2, IPU KO-
TOPOM MOTEHLIMAJ B IIEHTPe KyOMKOB OyleT paBeH MOTEeHI[Maay 6eCKOHEUHO YIaJeHHOM TOUKY, TO
€CTb HYITIO.

p1/p2 = 8.

3 Gabunutpon u Katywka

W3 6artapeiiku ¢ 9/1C 2U, pe3ucTopa C COIpOTUBIeHNEM R, KOTOpOe HaMHOTO 60JIbllle BHYyTPEHHET0
COTIPOTMBIIEHNS 6aTapeiiku, MaeaabHOM KaTyIIKY MHAYKTUBHOCTBIO L, CTaOMIMTpOHA S 1 Kimoua K
cobpasn 11eMb, CXeMa KOTOPOit n306paskeHa Ha JIeBOM pucyHKe. CTabMIUTPOH — 3TO IMOIYIIPOBO/I-
HUKOBBIN 37IeMeHT, TOAO0OHbIN 11Oy, KOTOPbIV IIPY MOAKIIOUEHMH B IIPSIMOM HaIlpaB/IeHUM OTKPbI-
BaeTcsl (HauMHaeT MPOBOAUTD TOK) P HanpsokeHun Uyp, a IPY MOAK/II0UeHM B 00paTHOM HallpaB-
JIEHUM — OTKPbIBAETCS MpU HampspkeHMM cTrabmwimsanuu Uqr. VimeanusmupoBaHHas BOIbT-aMIIepHast
xapakrepuctuka (BAX) crabuamMTpoHa MoKa3aHa Ha PUCYHKe CIIpaBa CIUIOUIHONM KUPHO TMHMEN, a
peanbHast BAX o603HaueHa IMyHKTUPHO JIMHMEH. Y UCII0Ib3yeMOTo B JaHHOJ LIeIM CTabMINTpOHA
Unp = Up, @ Uer = 10Uy, ero BAX MOKHO CuMTaTh MIean1n3ypOBaHHONM.
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Kitro4d B 11erin 3aMbIKaIOT, XKAYT HEKOTOPOEe BpeMs M Pa3MbIKAIOT B TOT MOMEHT, KOI[ia HalpsikeHne
Ha pe3ucTope cocrasiseT 3Uy/2.

1. Haitaure cuiy TOKa, TEKYIIETO yepe3 pe3ucTop cpasy Moc/ae 3aMbIKaHUs KToJa.
2. OmpemenuTe 3apsiibl, IPOTEKAIOIIVe Yepe3 CTaOMIUTPOH MPY 3aMKHYTOM M Pa30MKHYTOM KJTIO-

ye.
3. Kakoe Ko/lM4ecTBO TEIUIOTHI BBIAEIUTCS B CTAOMIUTPOHE 3a BCE BpeMsI?

Uy 1 LUy (29  9LUy 13LU§
DIp=—; 2 = — =——3 3 = ——.
) 0 R’ )QS 2R2’QS 80R27 )Q 8R2

3 Karawwmiica koHyc u doToannapar

[IpsiMoii KpyroBoii KOHYC ¢ oOpasywoleii IyinHoit L = 13 ¢cM u AuaMeTpom ocHOBaHus D = 10 cm
KaTUTCS TI0 TOPM30HTAIbHON ITOBEPXHOCTH, He TIPOCKaIb3bIBas (CM. puC.). LIeHTp OCHOBaHMS KOHY-
Ca JABVKETCS C IIOCTOSIHHOM 110 MOZY/II0 CKOPOCTbIO, @ MaKCMMalbHO BO3MOXKHASI CKOPOCTb TOUKMY,
nesxalleil Ha TOBEPXHOCTM 3TOT0 KOHYyca, MOXeT ObITh paBHa V' = 1 m/c. Ha ogHy 13 Touek, pac-
MOJIO’KEeHHBIX Ha TpaHMIle OCHOBAHMS ¥ 60KOBOI TOBEPXHOCTM KOHYCA, HAHeCeHa OYeHb MajleHbKast
MeTKa M. Hag KOHYCcOM HemoJBMXHO 3aKkperuieH goroanmnapat ¢, 00beKTUB KOTOPOTO PaCIiooKeH
TOPU30HTANbHO. B MOMEHT, KOrla MeTKa HaxO4uiach B CBOeM HaMBBICLIEM I10JIOXKEHUM U CTPOro
nos, 06beKTMBOM ¢oToanmnapara, 611 caenaH GOTOCHMMOK. Yepe3 Kakoe MUHMMaJIbHOE BpeMs I10-
cjle 3TOr0 MOYKHO IPY MOMOIIYM TOTO K€ HeMOJBIDKHOTO (oToamnmapara ceiaTb TOUHO TaKylo ke

dotorpaduio?
oy
L (4L —D?) 144m
- VL 65
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MbINMHKKM BO Bpalwaiowemcs none

OnuHaKkoBbIe MBUIMHKY, MMeIIyue 3apsin ¢ = 1 nKi, maccy m = 1 MT u JeTsiue ¢ OOUHAKOBOM
HavaIbHOJ CKOPOCTHIO V, MOZIY/Ib KOTOPOI paBeH 2 M/C, IONafaioT Ha HEKOTOPOe BpeMsi B 06/IacTb,
B KOTOPOJ1 CO3aHO 3/IeKTpuUecKoe rnoje. Moaysib BeKTOpa HaMpsDKeHHOCTM TOTO TT0JISI He MeHSIeTCsT
co BpeMeHeM U paBeH EF = 10 kB/M, a BeKTOp HaIpSIKeHHOCTU BpaliaeTcs ¢ MOCTOSIHHO YI/IOBOJ
CKOPOCTBIO w = 2 paj/C B OOHOJ IVIOCKOCTH C BEKTOpPaMM CKOPOCTei 4aCTul (CM. pUCYHOK).

1. C xaKkoil MaKCMMabHOM 0 MOZY/TI0 CKOPOCThIO v MOTYT BbIIETATh HEKOTOPbIE MbUIMHKA U3
00J1aCTY AeICTBYUS JIEKTPUUECKOTO MOJIs?

2. Kakoro Ham60sbIIero 3HaYeHMST MOKET TOCTUTATh YTOI 3 MeKIY BEKTOPOM KOHEUHO CKOpPO-
CTU U HavyaJbHbIM HallpaBjeHUEM ABVKeHUS (YOl OTKIOHEHUSI) HEKOTOPBIX MBIIMHOK, eClu
BpeMsI X MpeObIBaHMS B TIojie paBHO 7 = 0,25 ¢?

3. Ilo KaKoro 3HaueHus 7y HaJgo U3MEHUTH IJIUTEIbHOCTb IIpeObIBaHNMSI HEKOTOPBIX MbUIMHOK B
JaHHOM IT0JIe JIJISI TOTO, YTOOBI HAaMOOJIBIIINIA YTOJT X OTKIOHEHUS JOCTUT CBOEr0 MaKCMMaIbHO
BO3MOXHOT0 3HaueHus? Uemy paBeH MaKCMMaJIbHO BO3MOXKHBII YIoJl OTKIIOHEHUS (37

BsanmopneiicTBye MBIIMHOK APYT C IPYTOM M BIMSIHME HA HUX OPYTUX CUJI IPeHeOPEXXMMO MaJio.

2qF . ( 2qF — (1 .1
Du=V+ A= _ 3 m/c; 2) g = arcsin = os " “T) — arcsin( = sin- | ~ 0,124 pang =~ 7°;
mw mVw 2 2 4
. 2qFE .
3) 1= T_Tx 1,57 ¢, mpu 3TOM By = arcsin = _ arcsin - = pazx = 30°.
w 2 mVw 2 6

€D Konebanus wapukos Ha cTep)KHE M LUAMHApE

JIBa MaJIeHbKMX IIapMKa MACCaMM 1m Y mo 3aKPEIUIeHbI Ha KOHIIaX TOHKOTO KeCTKOTO OYeHb JIETKO-
O CTEPsKHSI IJIMHO L. ITOT CTep>KeHb TOKOUTCS HAa TTIOBEPXHOCTH II€POXOBATOT0 FOPU30HTAILHOTO
HeTOJBIKHO 3aKpeIvIeHHOTO IWIMHAPA paguycoM R. B monoxkeHuu paBHOBeCHsI CTepyKeHb ropu-
30HTAJIEH U MePIIeHIUKYISIPeH OCK IIMIVHAPA (Ha PUCYHKE TIOKa3aH BUJL, CO CTOPOHBI TOPIIA IIMINH-
npa). CrepskeHb TTOBOPAUMBAIOT HA MAJIbIi YTOJ TaKMM 06pa3oM, UYTO OH ABMKETCSI OTHOCUTETbHO
uMIuHIpa 6e3 MpocKaib3blBaHMs, U OTITYCKAIOT. [Toc/ie 3TOro HauMHAIOTCS KonmeGaHusl, B IIpoliecce
KOTODBIX CTeP)KeHb KaTaeTcsl M0 TIOBePXHOCTU IMIMH/APA TaKke 6e3 MPOCKaIb3bIBaHMSI, a IAPUKU
IOBVSKYTCS B TUIOCKOCTY pUCYyHKA. YeMy paBeH repuop, 9Tux Kosnebanmii? COmpoTMUBIeHEeM BO3yXa
MOYKHO TpeHeOpeyb.
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) AproH 1 HacbiLweHHbIN Nap B uMAMHApE

B Terion3onnMpoBaHHOM LWIMHAPE MO, HETIPOBOIS MM TEIJIOTY OPLIHEM HAXOOATCS B TePMOIU-
HaMMUYeCKy paBHOBECHOM COCTOSIHMM aprOH U HacChIIleHHbIe ITapbl BOALI Ipy TemIieparype 77 = 302
Kwu maBnenun p = 2 atm. Cpasy rmocie 66ICTPOTo yBeanyeHust 06beMa CMeCy Mo, MopIrHeM B . = 1,06
pa3 TemMIieparypa B LWJIMHAPE YMEHbIIAETCS A0 HEKOTOPOI1 BeIMUMHLI 15, a BOJISIHbIE ITapbl OKAa3bI-
BAIOTCS B TePMOOVHAMMYECKM HEPAaBHOBECHOM COCTOSIHUM TIepecChIleHNs, TPy KOTOPOM UX daBJjie-
HIE po CTAHOBUTCS Bbllle TaBJI€HMS] HACBILEHHOTO Mapa pyac(7%) pu HOBOJ Temmepartype. Co Bpe-
MeHeM YacTh apa KOHIEHCUPYEeTCs, ¥ CMCTeMa BHOBb IPUXOIUT B COCTOSTHME YCTOMUMBOIO TEPMO-
OVHaMMYeCKOro paBHOBeCHsI.

1. Haiigute Temmiepatypy 1.
2. Ornpenennure gaBjieHUE po.

3. BepHO /111 UTO, B HOBOM COCTOSIHMM YCTOWUMBOTO paBHOBECHUS TeMIIepaTypa Mo, IOpIUIHeM 6y-
IeT oTamM4daThes ot 1, MeHee, uem Ha 1 K?

YaenbHas TEII0eMKOCTb BOAbI ¢ = 4200 IIk/(Kr-K), TerioeMKOCTb OGHOTO MOJISI BOASIHOTO Tapa Ipu
MTOCTOSTHHOM 00beMe Cy = 3R, yae/bHas TeIIoTa ucIiapeHus Boabl L = 2,33 - 108 /KT, MOJIIpHas
Macca Bofpl 1 = 18 r/Mob. 'paduk 3aBUCMMOCTY TaBe€HUST HACBIIIIEHHBIX TapOB BOJIbI OT TeMIIe-
paTypsl IIpeACTaB/IeH HA pUCYHKe.
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JlaBiieHne HACBIIICHHBIX 1apoB BO/1bI, klla

10 15 20 25 30
Temneparypa, °C
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DT, =290K; 2)p, =3,6klla; 3)HeT, HEBEPHO: B HOBOM COCTOSIHUM YCTOINUYMBOTO PaBHOBECUS
TeMIeparypa o IIopurHeM OyIeT oTan4yaThest ot 1, 6oiee, uem Ha 1 K.

BonbTMeTpbl B MHOrOyronbHuke 6arapeit

Touku Ay, ..., Asg17 — BepiiMHbI TpaBuibHOTO 2017-yronbHMKa, TouKa S — ero 1eHTp. Mexnay co-
CeIHVMM BepLIHAMM MHOTOYTOJIbHUKA (32 MUCKIoueHneM 1-11 u 2017-71) BKIIOUYEeHbI OJMHAKOBbIE
uaeanbHble 6aTapeiiky ¢ HampsbkeHMeM Uy Tak, Kak ITOKa3aHO Ha pucyHKe. Takke MeEXITY Kaskmoii
BEepIIMHONM U TOUYKOI S BKIOUEH BOJBTMETP C COOTBETCTBYIOIIMM HOMEPOM. Bce BOMBTMETPBI OM-
HaKOBbIe, B TOUKe S eCTb 3/IeKTPUUEeCKMIT KOHTAKT.

(7. A2016

Ay
Uo Ay Aggyz

1. Ha cKoabKO OT/IMUYal0TCs TOKa3aHMS IIepBOro U AeCSITOrO BOJIbTMETPOB?
2. YUTto noka3sbIiBaeT BOJIbTMETP C HOMepoM N ?

3. OmpepennTe HOMEpP BOIbBTMETPA C HY/IEBBIMM ITOKa3aHMUSIMMA.

1) mokaszanus 1-ro u 10-ro BosbTMeTpOB OT/IMuaroTcs Ha AV = 9Up;  2) BOJIbTMETpP ¢ HOMepom N
roKasbiBaeT HampsskeHue Vy = [(N — 1009)Uy|;  3) HyneBble nokaszanusi 6yayT y 1009-ro BoibT-
MeTpa.

McTouyHmk: MockoBCckas onuMnmaza WKonbHMKOB no Gusmke, 2016/17, 3akntountensHbiit 3tan, 11 knacc — ycnosus (1), ycnosus
(2), pewenus (1), peweHus (2). 3apaum nepeHabpaHbl Ha botay.pro, pelweHns — No odULMANbHbIM.
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