® BOTAY MOLL, 2018/19, 3akntounTenbHbIi 31an, 10 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2018/19, 3aknouutenbHbi 31an, 10 kKnacc

MexaHusm

Ha puc. 1 usobpaskeHa cxema KpMBOIIUITHO-IIATYHHOTO MeXaHM3Ma MapoBOil MalllMHbI C Kavalo-
muMces TuaMHaApoM. Kpusommn O A gavMHONM r BpalaeTcs ¢ YITIOBOW CKOPOCTBIO w BOKPYT TOYKU
O. B Touke A KpMUBOIIUII IIIAPHUPHO COeAMHEH CO cTepskHeM AC, TpOeThbIM CKBO3b MY(TY, 3aKpern-
JIEHHYIO Ha HIapHupe B, Tak 4yTo MydTa MOKeT CBOOOIHO BpallaThCsl BOKPYT Touku B. OB = a,
AC > a+r.

Puc. 1

1. Yemy paBeH yroi o B TOT MOMEHT, KOT/Ia YIJIOBasi CKOPOCTh My(ThI MMHMMAIbHA?

2. OnpenenyuTe MakCMMaJIbHYIO YITIOBYIO CKOPOCTh MY(TBHI.

(Orser)
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€3 Xonb6a Ha 3emne u Ha Mapce

B mipocrTeiimeir husmueckoit Momenu memiei Xoab0bl CUMTAETCS, UTO LIEHTP MAcC YeT0BeKa IBUKETCS
T10 TIepPUOAMNYECKOI KPUBOIA, TTOBTOPSIIOMINIACS YIaCTOK KOTOPOJI MPeCTaBIsieT 060t yTy OKpPYK-
HOCTU C paiuyCOM, PaBHBIM [JINHE HOTU YesioBeka H. OnpenenuTe B paMKax 3TOM MOJe/IN OTHOIIe-
Hie MaKCMMaTbHbIX CKOPOCTe Xoap0bl Ha 3emiie 1 Ha Mapce, a TaKske OTHOIIIeHMe MOIITHOCTE, 3a-
TpauMBaeMbIX ITPY X0IbOe ¢ MaKCHMMaIbHO BO3MOSKHOJ CKOPOCTHIO Ha 3TUX IJIaHeTaxX. Macca Mapca
cocrasinset 0,11 maccer 3emsn, paauyc Mapca pasen 0,53 pagmyca 3emuin. [To moBepxHOocTH Mapca
yeJI0OBEK repemeniaeTcsl B ckadaHape, Macca KOTOPOTO COCTAB/ISIET MPUMMEPHO TPETh MacCChl YeJio-
Beka. TpaeKkTopuu LieHTpa Macc 4ejoBeKa Ha 3emMsie U yejioBeka B ckadaHape Ha Mapce cumTaiite
OIHAKOBBIMMU. YUTUTE, UTO IMPU X0JbOe HeOOXOAVM ITOCTOSIHHbIN KOHTAKT XOTs Obl OJJHOI HOTU C
MMOBEPXHOCTBIO TVIAHETHI.
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E) K ano ceaToro BanenTtuHa

MOLL, 2018/19, 3akntoumTenbHbii 3Tan, 10 knacc

VI3 ogMHAKOBBIX IMPOBOIOYHBIX GUTYP-cepaedek, MOKa3aHHbIX HAa PUCYHKe HIKe (Kaskaoe cepeuko
MMeeT 0Cb CMMMEeTpPUM) cobpany Tpu sneKTpudeckue 1eny. COrpoTUBIIeHNE TTIEPBO e MeXIy

BbIBOJAMU R =

12 OM, conpoTuBieHNe BTOPOit — Ry = 15 Om. Haligurte conpoTusieHne R3 Tpe-

Theit ernu. COrpoTUBIEHNEM COeMHUTETbHbIX IIPOBOIOB ITpeHeOpeyb.

[vivAvivaviv)

Ry =12 OmM Ry =15 Om

Rs = 9,6 Om.
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® BOTAY MOLL, 2018/19, 3aknounTenbHbIi 3tan, 10 knacc

UsmepeHue cTeknonakeTa

Ucnonb3ys MOILHYIO JIa3epHYIO YKa3KYy, OCYLIECTBIISIIOT SKCIIEPUMEHT, CXeMa KOTOPOro [oKa3aHa Ha
puc. 3. Ha cTekio oIMHApHOTO CTEKI0TaKeTa (COCTOUT U3 ABYX Mapa/lyieJIbHO PACOIOKEHHBIX CTE-
KOJI TOJILMHONM 3 — 5 MM) HaIlpaBJISIOT Jla3ePHBIi JIyd CBepXy BHU3 I10[, MaJIbIM yIJIoM (ropsigka 0,1
paj) K MOBEePXHOCTYU cTeKia. [Ipy 3TOM Ha MacCIITaOHO-KOOPAMHATHOM Oymare (MUIIMMETPOBKE),
KOTOpAst JIESKUT Ha MOAOKOHHMKE, HAOMIOAAIOT CUCTEMY SIPKUX ISITeH (CM. puc. 4). I3BecTHO, UTO
paccTosiHUe MeXIy MepBbIM (CaMbIM IPKMM) U BTOPBIM MITHAMM PaBHO [; = 20 + 2 MM, a MeXIy
U1efyoIMMKU COCETHUMM [y = 19 4+ 2 MM. DTU pacCTOSIHUS OIIPeessioTCs 110 MTOI0KEHUI0 CaMOo
SIPKO#1 obsactu msiTHA. Ha puc. 5 moka3aH CMIbHO yBeIMUYeHHbI GparMeHT ¢oTtorpadum ¢ puc 4,
MHBEPTUPOBAHHbIN (UEPHOE 3aMeHEeHHO Ha 6eyioe 1 Ha000pOT) /i yno6cTBa Bocpusitus. Haiioure
0 TaHHBIM 3KCIIePUMMEHTA PacCTOsIHME D MeXIy BHYTPEHHUMMU MMOBEPXHOCTIMU CTEKO. O1eHuTe
MOTPELIHOCTb [TOTYYEHHOT'0 pesyibTaTa.

Bo3MOKHO, TpM aHaIM3e SKCIIepUMeHTa BaM OTpedyeTcst 3SHaUeHYe MTOKa3aTeJsl TpeIoMIeHUS IS
cTeksa. JIJisi pa3sHbIX MapoOK CTeK/Ia IToKa3aTesb MpeIOMJIeHMS JIEXXUT B Ipenenax ot 1,4 no 1,7.

Pama ————
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MunrnrumerpoBKa
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TTopOKOHHUK e
Puc. 3 Puc. 4 Puc. 5

D =954+1,0 MMm.

B3 Narywkm Ha creHax u notonke

HekoTopble BUIbI JIATYIIEK CITOCOOHBI MOJI3aTh 10 CT€HAM M IMOTOJIKY IPU MTOMOIIM CHeMaTbHbIX
MPUCOCOK Ha JIaMKaX. ITU MPUCOCKM 00eCreunBaoT CUTy «IIPWINTIaHus» F, mepreHAuKyISIPHYIO
noBepxHOCTH. IIyCcTh Takas JSITyLIKa Maccoit m = 5 I MOXET 00eCleunThb CUTY «IIPUIUIIaHUS» He
6osnblie Fy. YeMy DOKHO ObITH paBHO 3HauUeHMe F, YTOOBI ITPY JIIOOOM yTJIe HaKJIOHA CTeHKM JISITYII -
Ka MoIJIa GbI pacroiaraTbCsl Ha Heil HeMOABMUKHO, ec/i KO3(Q G UIIMeHT TpeHus JIall O CTEHKY PaBeH
w=0,5?

ViZ+1
Fo=mg Y0 Lo H
7
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® BOTAY MOLL, 2018/19, 3akntounTenbHbIi 31an, 10 knacc

3 B momenT cpriBa

[Ipu BoCcXOXKAEeHMSIX Ha CKaJIbHbIE CTEHbI OIMH KOHeI BepeBKM IIPUBSI3bIBAETCS K CTPAXOBOYHOM CU-
cTeMe, KOTOPYIO HaJileBaeT Ha ce6st MAYIIMIA TTepBbIM aJIbIIMHUCT (JIMAEP), OCTaBIIASICSI UaCTh BEPEBKMU
HaxXOOMTCS y CTpaxyloliero. B mpoiiecce rmogbeéma auaep «IpOUIETKMBAET» TSHYIITYIOCS 3a HUM Be-
PEBKY uepe3 KapabMHbI (MeTa/uIMYecKye KoJiblla ¢ 3allleNKoi), MPUKpPeIIEHHbIEe K CTeHe B TOYKaX
cTpaxoBKM (T. B Ha puc. 1). B caydae cpbiBa auaepa CTpaxyrooInii, pacnonarammuicsa B T. A (Ha
PUCYHKE He M300pakeH), GJIOKMPYET BEPEBKY C MTOMOIIBIO CTPAXOBOYHOI'O yCTpoiicTBa. PakTOpOM
pPBIBKA r Ha3bIBAETCSI OTHOIIEHME ITTyOMHBI CBOOOTHOTO MageHNs Iuaepa (IToKa BepéEBKa He HAUHET
paCTSII‘QI/;lBaTbCH) K JIJIiHE BEPEBKU MEXAY CTPaxyoIllM U JUAepOM Ha MOMEHT CpbIBa, HAIPUMED,

r= JJIdd CXeMbI Ha puC. 1. HYCTb MeXOYy JIMAEPOM U CTPAXYIOIIMM OJHa TOUYKa CTPaxXOBKU (KaK

H+h
Ha puc. 1), o BoobIe HeT Touek cTpaxoBku (H = 0). PacmosnoskeHue nuaepa M TOYKY CTPAXOBKA

MOXKeT ObITh JTI00bIM, HO BesinuMHa h+ H H0/KHA ObITh MEHbIIIe ITMHbI BePEBKY (~ 50 M). AJIbITMHU-
CTBI HAXOJISITCSI BBICOKO HaJl 3eMJIEN, TaK UTO JIUep NP CPbIBe MOXKET YIacTh HUKe CTPAXYIOIIero.
TpeHueMm Mexxny BepeBKOit M KapabMHOM IpeHebperaem.

i
h
'y [
\ B
H
Sy}
Puc. 1

1. HaitnuTe MmakcMMabHOe ¥ MYMHMMAaTbHOE BO3MOKHOE 3HaUeHMe (pakTopa pbIBKa 7.

2. OTHOCHUTeNbHOE pacTsKeHVe HeKOTOPOV BepEBKY, Ha KOTOPYIO ITOBeLleH Ipy3 Maccoi m = 80
KT cocTaBisieT 5 %. Cuntasi, 4To JaHHas BepéBKa MOJUMHSIeTCs 3aKOHY ['yka, orpenenuTe Mak-
CYMaJIbHO BO3MOKHO€ OTHOCUTEIbHOE PACTsKeHMe BePEBKM IIPU CPbIBe aJbIIMHUCTA MacCoit
m.

3. Ha camom pese mpu G0IBIIMX PACTSIKEHMSIX BepEBKA He MOAUMHSeTCs 3aKoHy I'yka. IIpu mo-
IlelIbHOM CpbIBe B JJabopaToOpum Tpysa Maccoit m ¢ ¢pakTopom r; = 1,5 MakcMMaabHOe OTHO-
cuTenbHOe pacTsikeHne cocTaBmio 40 %. ITycTb Waogen — MakCMMasibHast 93HepTUs Aedopmanmm
BepEBKM, PACCUMTAHHAS HA OCHOBE TeCTa, a Wreop — 3Heprus gedopManuy, pacCuMTaHHas Ha
OCHOBe 3akoHa ['yka mpu TOM ke OTHOCUTEeTbHOM pacTsokeHuu. Kakasi sHeprust 60sblie 1 BO
CKOJIBKO pas?

1) Tmax — 2, Tmin — 0; 2) x/h — 075 — 50 %; 3) W3KCH/WTEOP ~ 1719-
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® BOTAY MOLL, 2018/19, 3akntounTenbHbIi 31an, 10 knacc

Crabunusatop Ha TepMucTOpe

Vpeanu3upoBaHHAs 3aBUCUMOCTb HAIIPSDKEHMST OT CYJTBI TOKA [JIS1 HEJIMHETHOTO 3JIeMeHTa Z cxeMa-
TUYHO ITOKa3aHa Ha puc. 2. Ha ocHOBe 3TOro s7ieMeHTa ¥ pe3uCTOPOB Ry U r TI0 CXeMe, [TOKa3aHHOIA
Ha pUC. 3, MOXKeT OBITH COOPAHO YCTPOIICTBO (CMabuiu3amop HanpsixeHus), obecrieunBaroIiee Hems-
MeHHOe HampspkeHue Uy Ha Harpyske (pesuctop R = 300 OM), Ipyu pa3JIMYHBIX 3HAUEHMSIX HATIPSI-
sKeHMsI Ha BXoze (Mexxmy Toukamu A u B). IIpu aTom Hanpspkenne U 4 g JO/KHO JieXkaTb B HEKOTOPOM
IuarmaszoHe HanpsokeHuin Uy — AU < Uyp < U; + AU, B IPOTUBHOM (JIyyae YCTPOMCTBO IepecTaeT
BBITIOJIHSITh CBOIO (DYHKIMIO CTAOW/IM3AIMM HATIPSKEHUS.

U BA
2,50
0,25
20 110 1, MA
Puc. 2
R
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A B
Puc. 3

1. Yemy paBHBI HampspkeHme Uy U COTTPOTUBIIEHME PE3UCTOPa 7 B JAHHO cxeme?

2. Haiinute conpoTuBeHMe pe3nucTopa Ry, IIpy KOTOPOM IIOMYIIMPMHA AMana30oHa BXOOHBIX Ha-
npsbkeHnit AU GyeT MakCMMaaIbHO BO3MOYKHOJ ITPY HATIPSIKeHUYM cepeIHbI Auarna3oHa, paB-
Hom U; = 6 B.

1)U0:3B,7“:25OM; 2)R1:4OOM.

€D Lsuratens Crupnunra

B 3apmaue paccmMaTpuBaeTcs TepMoAMHaAMMUUeckas Moienb Apuratesst CTUpIMHTa, CXeMaTUUHO 1300-
paskeHHOTO Ha puc. 4. [TopiHY 3 coBepIIaOT BO3BPATHO-TIOCTYTIATe/IbHOE IBVSKEHMeE, Tpeobpasy-
Ioleecst BO BpallaTesibHOe JBVDKEeHYE C TIOMOIIIbI0 KPMBOILIUITHO-IIATYHHbIX TTepenay. Pabounit mu-
JMHIP 1 HarpeBarT ropeyikoii. B paMKkax Mofesiy CUMTaeTCs, UTO ero TeMIieparypa noaaepsKkuBaeTcs
TTOCTOSTHHO¥ (0003HauMM e€ 7T'). Ha BbITeCHUTEIbHOM IIMIMHAPE 2 3aKPEIUIEH paauaTop 7 IJs yiuyd-
IIeHMs TerioobMeHa, TeMIlepaTypa B IIMJIMHAPE CUNTAETCS PaBHOV KOMHATHOI Temrieparype Tj.
Pabouee Teno 4 (Bo3myX) IepeKaumMBaeTcs 13 pabouero HWIMHPA B BHITECHUTENbHBIN 1 00paTHO 10
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® BOTAY MOLL, 2018/19, 3aknounTenbHbIi 3tan, 10 knacc

TpyOKe 5. YCTpOiCTBO 6 — 9TO CIelMalbHbIN TeIJIO0OMeHHMK. [Ipu repeTekaHmu Bo3ayxa u3 pabo-
Yyero UWJIMHAPA B BBITECHUTEIbHBIN B 9TOM TEIUIOOOMEHHMKE aKKYMYJIUPYETCS KOTMYECTBO TEIlIo-
ThI, HEM3PACXOJOBaHHOE PaboUuM TeJIOM Ha CoBepleHKe paboThl B paboueM LMIMHApPE. 3aTeM 3Ta
TeIUIOTa MOJIHOCTHIO BO3BPAIAeTCS BO3AYXY IPU €ro 06paTHOM T€YeHUM U3 BBITECHUTETbHOTO I1-
JMHIpa B pabounii. [T09TOMy MOKHO CUMTATh, YTO BCE KOJIMYECTBO TEIIOTHI, ITOJIyUeHHOE pabounm
TeJIOM OT HarpeBaTeJist, paCXoAyeTcsl Ha COBepIleHe paboThl B paboueM yIMHApPe. MaKCMaIbHbIN
00bEM BO31IyXa B pabouyeM IMIMHIApPe 0603HauUnM V1, a B BBITeCHUTETbHOM — Vjj2. O6BEMOM TPyOKMU

MOSKHO IIpeHeOpeyb.
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B pesynbTaTe KOMIbIOTEPHBIX PACUETOB OB MOyUYEHbI IYarpaMMbl 3aBUCYMMOCTY OTHOCUTEIbHO-
'O IaBJIEHMs OT OTHOCUTEILHOr0 00bEéMa: [J11 pabouero UMIMHAPA — YEPHAsT IMHUS, 1)1 BBITECHU-
TEJIbHOTO — cepast TMHMSL. [Ipy 3TOM UMK 11 pabouero MMIMHAPa 00XOAMTCS 10 YaCOBO CTpeJKe,
a [IJIS1 BBITECHUTEJIbHOI'O — IPOTUB YaCcoBOIL, Vo = 1,25 - V.
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Puc. 5

1. OmnpepenuTe 4YMCIOBOE 3HAUEHME OTHOILIeHMST TemnepaTtyp 1" u 1.
2. Kaxkast yacTb 00111e71 Macchl BO3/1yXa HAaXOAUTCS B paboueM HUIMHApPE TIPU JaBJIeHUM 3pg?

3. Hanaurte 3HaueHue KIIJI aBuraTtessi B paMmKax JaHHO MOIENN.

)T/Ty=145+0,1; 2)my/m=083+0,04; 3)n=235%+5%.
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® BOTAY MOLL, 2018/19, 3aknounTenbHbIi 3tan, 10 knacc

E) 3epkanbhas komHaTa

Ha puc. 6 (BuI cBepxy) YEPHBIMM JMHUSIMMU MOKAa3aHbI 3epKajia (CTEHbl KOMHATHI), IO KpassM KO-
TOPBIX CTOSIT KOJIOHHBI (0003HaUeHbl pUMCcKUMM Indpamu). Touka S — moyioxkeHe HabOIogaATes.
Apabckumu nydpamMy 0603HaUYE€HbI HEKOTOPBIE TEOPETUYECKN BO3MOXKHBIE M300paskeHMsI KOJIOHH B
3epkanax. YKaxkuTe HoMmepa M300paske i, KOTOpble MOKET BUIeTh HAOMI0maTesNb. [I71s1 KaskI0ro BbI-
6paHHOTO BaMy M300paskeHMsI HA30BUTE KOJOHHY, SIBJISIONIYIOCS €r0 MCTOUYHUKOM. OOBSICHUTE Balll
oTBeT. IJisl TOCTPOeHNIA UCTIONb3YIATEe CeTKY Ha JIUCTE 3.

8
3 4 5 6
) 7
1 2 11 I
I/ s \V v
Puc. 6

B Toukax 1, 7 1 8 Hab0gaTeNb M300paskeHMi1 KOJIOHH BUIETh He MOXKET. 2 — M300paskeHye KOJIOHHBI
V, 3 — uzobpakeHue KojaoHHbI 11, 4 — n3o6paskeHne KOJIOHHHI V, 5 — n306pakeHne KOJIOHHBI IV, 6
— u300paskeHye KOJIOHHBI 1.

McTouHuk: MockoBckas onMMnMaaa WKoNbHWKOB no dusmke, 2018/19, 3akntoumtenbHblii 31an, 10 knacc — ycnosusa (1), ycnosus
(2), pewenus (1), peweHus (2). 3apaum nepeHabpaHbl Ha botay.pro, pelweHns — No odULMANbHbIM.
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