® BOTAY MOLL, 2019/20, 3akntounTenbHbli 31an, 10 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2019/20, 3aknoumtenbHbi 3Tan, 10 knacc

U3MepeHue OTKNOHEHH

CoIpoTHBJIEHNE TEPMOPE3UCTOPA CUIIBHO 3aBUCUT OT TEMITepaTyphl (Tpad MK IMOKa3aH Ha PUCYHKE),
[MO3TOMY UX UCITIONb3YIOT B TOUYHBIX U3SMEPUTEIISIX OTKIOHEHUS TeMIiepaTypbl AT OT 3a4aHHOTO 3Ha-
yeHuda 1.

R,

kOm [\
\
0,8
\
0,6 \
\
0,4 \\
0,2 M
P -.---
20 40 60 80 100 T.°C

CxeMa u3MepuTes IOKa3aHa Ha BTOPOM pucyHKe. Tepmopesuctop o603HaueH R;. COpoTUBIeHNE
rIepeMeHHOro pe3ucTopa R MOKHO U3MeHsTh B Auana3oHe ot 0 ;o 900 OM. BeiBOoAbI MOAKIIHOYAOT
K UaeaJlbHOMY MCTOUYHUKY C HanpsokeHneM Uy = 6 B. Ilepen Havyasmom n3mMepeHns: OTKIOHeHUsT AT
OT TeMIiepaTypsl T U3MePUTETb KaIMOPYIOT, TOA0Mpast COIPOTHUBIEHMEe pe3ucTopa Ry Tak, YTOOBI
UAeaTbHbIN CTPENOUHBIV MUIIMBOABTMETP MOKA3bIBaI HOJb. B Aa/ibHeIIeM ITPU U3MEHEHUN TEeM-
neparypsl Ha BenuuuHy AT CONMPOTUBIEHME TEPMOPE3UCTOPA U3MEHSIETCS, MUJIMBOJIBTMETP TI0-
KasbIBaeT HarpskeHue U.

1. Ins remnepatypsl 7y = 50°C onpepenute 3aBucumMoctb U(AT), cuuTasi u3MeHeHMe COIpo-
TUBJIEHMS TEPMOPE31CTOPa MaIbIM. B 0651acTy Kakux TemrepaTyp (BbICOKMX WM HU3KUX) U3-
MepuTesb obecrieurBaeT MEHbIIYI0 OTHOCUTEIbHYIO TOTPEIIHOCTDh M3MepeHUs1?

2. B KakoM [mamnasoHe TeMIepaTyp MOXeT paboTaTh JaHHBI M3MEPUTENTb, €C/I HeKeIaTeNIbHO,
YTOOBI HA TEPMOPE3UCTOPE BbIAEISIIACh TEIIOBAsI MOITHOCTH Oombline Py = 0,15 BT?

[Ipumeuanme. MoKeT 0Kas3aThCsl MOMe3HOM npubmokenHas dopmyna (1 + z)~! ~ 1 — x, cripaBegymBast 1jist
MaibIX x (z < 1).
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1) U(AT) = ZmUO(I;)AT, T.e. U(AT) = AT - 50 MB/°C (3mech AR, — —kAT, k — 10 Om/°C);
t\L0

MEeHbIIIas OTHOCUTEIbHASI IOTPEITHOCTb 00ecIieunBaeTCsl MPU HU3KUX TeMIepaTtypax; 2) 23°C <
T < 100°C.

Manbuuk ¢ wapukom

Manbumk Byaz 6eraet 1o Kpyry, Jepka B pyKe KOHel HUTKY IJIMHOI 21/2 M, K APYroMy KOHILY KO-
TOPOI MPUKPEIUIeH HeOObIIIOl HAaIyBHOJ MIapUK ¢ reneM BHYTpu. OnuH Kpyr Biag mpo6eraer 3a
2m cekyHZ. Pyka, mepxauasi HUTb, BVKETCS 10 OKPY>KHOCTU panuycom 2 m. Llapuk OBVOKeTCS 10
OKPY>KHOCTM TaKOro ke paauyca Ha 2 MeTpa Bblllle pyKu 10 BepTukaau. C Kakoi yCTaHOBUBIIECS
CKOPOCTBIO Oy/IeT B3/eTaTh IapuK, eI HUTh OTITYCTUTD.

MO3KHO CUMTATh, UTO CHJIA COMTPOTUBIIEHNS BO3/IyXa IMPOIOPIIMOHATIbHA KBAJpaTy CKOPOCTH, a paju-
yC IIapMKa MHOTO MeHbIIle JJIMHbI HUTU. YCKOPEeHMe CBOGOLHOTO MMafeHus paBHo g = 10 m/c2.

8

u=,/— M/C~2]1Mm/C.
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B3 d0nunun

Qonmuru (TTapoBo¥t ABUTaTeb, MU300peTEHHBIN B [IpeBHel I'perium) mpeacTapisieT c060i MeTauin-
YyeCKuit KOTEN ¢ ABYMSI TpyOKaMM Ha KPBIIIKe, Ha KOTOPBIX, KaK Ha OCY, MOXKET BpalaThbCs TypOuHa B
BUJIE TTOJIOTO IIapa C ABYMSI OIMHAKOBbIMM [-00pa3HbIMM ITAaTpyOKaMu (coriamu). B KoTten 3aimBa-
IOT BOZY, FTEPMETUYHO 3aKPbIBAIOT €TO0 U CTABSAT Ha OrOHb. O6GPa30BaBIINIICS TIPY KUTIEHMUM BOZISTHOI
rap 1o TpyoKaMm ITOCTyIaeT B AP U BBIXOIUT C OOJBIION CKOPOCThIO Yepes COIlia, 3acTaB/IsIsl map
BpallaThCs (CM. pUCYHOK U3 «Bukunenun»). [TycTb MOIIHOCTDL NIOABOMA Telia K BoJe paBHa P = 1
kBT, ruomaap ceueHus narpybka S = 0,1 cM?, a pacCTOsIHME OT COIUIa IO OCU BpamleHus d = 10 cM.
CuuTaijiTe, 4TO 13 COIIA BHIXOAMT HACBIILEHHBI Iap npy aTMocHepHOM JaBJIeHNuM, PaBHOM py = 10°
[MTa. TpeHueM B OCU U COTIPOTUBJIEHMEM BO3/TyXa MOKHO ITpeHeopeyb.
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1. OmpemennTe MOMEHT CUJI, IEACTBYIONIMX Ha IIap CO CTOPOHBI Mapa, ecyin map 3a@uKCupoBaH.

2. Kakoe MakcuMasbHO€ KOJIMYECTBO 060POTOB B MMHYTY OyIeT AeaTh Iiap, eC/Iv eMy II03BOJIUTD
CcBOOOIHO BpalaTbCs?
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P2RTyd 15PRT,
DM=——"-"—-~18-103H-Mm; 2 = — " ~ 370006 .
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ABTOMO6MNBbHOE 3epKano

[Tpm mameHuM cBeTa Ha TPAaHUILY pasfesa BO3LYX-CTeK/IO0 (II0Ka3aTesb IIpeIoOM/IeHMS CTeK/Ia PaBeH
n = 1,5) mon, MaJbIM YIJIOM K HOPMaJIM O0JISI, paBHast R = 4 %, sHepruu Mafgarouiero u3aydyeHnst
oTpaxaeTtcs, a’l = 96 % sHepruu NpoOXoauUT BO BTOPYIO cpeny. [Ipu 3TOM He BaXKHO, B KaKy10 CTOPOHY
pacIIpoCcTpaHsgeTCs CBET: U3 BO34yXa B CTEKJIO UM U3 CTeK/Ia B BO34YX.

KugeanbHOMY 3epKaty (OTpaskawlleMy BeCh Iafatoliii CBeT) IPUCTOHUIN CTEK/ISTHHbIN KJIVH (TIPU3-
My) pasMmepom d = 10 ¢cM ¢ MaJibiM yI7IoM ¢ = 0,06 paj, Ipu BeplinHe (CM. pUCyHOK). Ha mpusmy na-
JlaeT Jla3epHbIi JIyd, HallpaBJAeHHbIN 10 HOpMaIX K 3epKany. [Ipu 5TOM Ha 3KpaHe BbIcOTON H = 40
CM, pacIonokeHHOM Tapasulie/ibHO 3epKaly Ha pacCTOsSIHUM L = 1 M OT Hero, HabJ10jaloT HeCKOJIbKO
TISITEH Pa3Hol sipkocTu. [lokasaresnb penomMieHns CTekaa pageH n = 1,5. PaccTosiHMe OT 1a3epHOTO
Jiyuya 10 HU>KHETO Kpas dKpaHa I10 BepPTUKAIU PaBHO h = 25 CM.

)

1. Haiimure mpuOIMKEHHO PacCTOSIHME OT BEPXHEro Kpasi 3KpaHa 0 Kask[oro MsITHA U TTOACUM-
TaliTe OO SHEPTUM MaAalolero u3aydeHus (B MpoIeHTax, OKPYITIUB A0 eJbIX), TPUXOSIILY-
10Cs Ha JTyuu, GOpMUpPYIOINe 3TO MSITHO. YUTUTE, UTO IMPUOIMKEHHBIE COOTHOIIEHUS : Sin o &~ «v
1 tg o & o € XOpOoIlleil TOYHOCTBHIO BBITTOTHSIIOTCS Aaxke IJis YIJIoB okosio 0,4 pa.

2. Ha kakoii yros cyiefiyeT moBepHyTb 3epKaJio C IIPM3MOii B INIOCKOCTM PUCYHKA, YTOOBI HA MECTe
CaMOTO SIPKOTO MSITHA 0Ka3aJI0Ch APyToe, CJeAyIolee o SIPKOCTU?

3. Komnauus Chrysler B 1958 r. ucrnosnb3oBaja 3epKajio ¢ IpMU3MOJii B KauecTBe 3epKajia 3aJiHe-
ro BMIa C ABYMS pexkuMaMy paboThl. C ITOMOIIBIO CITEIMaTbHOTO PhIUaskka €ro MOXKHO ObLIO
TIepeBeCTY U3 «THEBHOTO» PEeXXMMa B «<HOYHOI», TaK UTOOBI CBeT (hap aBTOMOOWMIEN, eIyInX
€3aJM, OTPaKEHHBIN 3epKajIoM, He cyienu BoguTesis. O0bsICHUTE IIPUHIINIT PAOOThI TAKOTO aB-
TOMOOWMJIBHOTO 3epKaJia.

1) BygeTt BuaHO Tpu msaTHA: 9 = 3 ¢M, Ng = 4%; 1 = 21 cm, N1 = 92%; x5 = 39 cMm, Ny = 4 %;
2) Ha yromn ¢ + % = 0,09 paz MPOTUB YaCOBOV CTPEJIKNA.
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3 MoposunbHuk c ropaueii crenkoit

3aHss CTEHKA He OYeHb COBPEMEHHOTO MOPO3MJIbHMKA, HA KOTOPOI PacIionaralTcsl TPYOKM KOH-
IeHcaTopa XOJIOAWIbHOM MallvHbI, paboTaloliei o obpaméHHomy 1ukiay KapHo, rpeeTcsi, Tak 4To
eé cpenHsisa Temiieparypa Ts B pabouem pexkuMe Bbllle TeMITepaTypbl B KOMHaTe 7Tr. BHyTpu Mmopo-
3UJIbHOJ KaMephl XOJIOAMIbHAS MalllHa MTOIeP;KMBAET CpeHIO Temieparypy 7o = —23 °C.

3BecTHO, UTO B CTAl[MOHAPHOM peXkiMe, KOrJia TemMIiepaTypa 3ajHelt CTeHKM U TeMIiepaTypa B Ka-
Mepe YCTaHOBWINCh, @ TeMIlepaTypa B KOMHaTe He MeHsIeTCs CO BpeMeHeM, MOTOp KOoMIIpeccopa
9TOTO He OUeHb COBPEMEHHOI'0 MOPO3M/IbHMKA paboTaeT 6e3 OCTaHOBKM.

0
B >xapy, Korga reMiepaTtypa B KOMHAaTe ITIOAHMMAETCS 10 7O — 497 °C, 3aIHSISI CTEHKA HarpeBaeTcs
R
0 . . .
o Té ) = y4reC. Omnpenenute TeMIepaTypy 3agHeil CTEHKM MOPO3WJIbHMKA 3UMON B XOJOTHBIN
(1 _
IleHb, KOIJa TeMIlepaTypa BO3lyxa B KOMHAaTe YMeHbIIaeTcs 1o 3Hauenus T, = +17°C.

Mo1iHOCTb TIepefaun Teria OT TOPSTYero Tejia X0JoAHOMY (HalpuMep, OT BO3Jyxa B KOMHATe X0JI0-
IUIBHOV Kamepe yepe3 TeruioM30JsI1MI0) TPONOPIMOHaIbHA PA3HOCTY COOTBETCTBYIOIIMX TeMIIe-

paTtyp.
(1) a0 20
T ~ 32,3°C.

NcTouHmk: MOCKOBCKas onMMnuMaga WKonbHUKOB no ¢usmke, 2019/20, 3akntoumtenbHbii 31an, 10 knacc — ycnosus, peleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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