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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2020/21, 3aknouutenbHbik 3T1an, 10 knacc

HenpasunbHblit BO3AYX

OTHollleHNe KOIMYecTBa KUGIOPOJa K KOAMUYECTBY a30Ta B HEKOTOPOM OOBbEMe «HelmpaBUIbHOTO
BO3ayxa» paBHO 1 : 5. Ha pucyHKe mM306paskeHbl rpadyKy 3aBUCMMOCTM JABJIEHNST HACHIIIIEHHBIX
MapoB a30Ta ¥ KMIOPOAA OT TeMIlepaTypbl, IIPM 3TOM JIMHUSI YEPHOTO IIBETA COOTBETCTBYET JaB-
JIEHMIO TTapoB Kuciopoaa. TemiiepaTypa HEIpaBWIbHOTO BO3yXa B HAYa/IbHbI/I MOMEHT paBHa t( =
—120°C.
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B npouecce oxnaxkaeHus B HEKOTOPbI/i MOMEHT BpEMEHM KMUCIOPOL, ¥ @30T HAUMHAIOT KOHJIEeHCUPO-
BaThCSI OMHOBpPeMeHHO. Vcronb3ys rpaduk, onpenennTe Kak MOKHO TOUHee, KAKMM ObIIO HauasIb-
HOe JjaBJieHye HelpaBUJIbHOTO BO3[lyXa, eCJIM OXJIaxkAeHue TTPOU3BOAMIOCh M300apuueck. A ecin
U30XOPUYECKI?

#3) Moxoxe Ha y6opKy cHera

HexkoTopsie 0co6eHHOCTHM Tpoliecca crpebaHus cHera 6y/ibj03epoM MOKHO OTMCATh HA OCHOBeE CJie-
IyIOIeit mpocTeiiiei momenu. Boanu ot 6ynbao3epa (CM. puUC.) CI0¥ CHera MMeeT JIMHEeHYIO TUIOT-
HOCTb pg ¥ TIOKOUTCS. Bynb03ep 1 4acTh CHera, MpU/erarmmnias K ero muTy, ABVKYTCS C TIOCTOSTHHOM
CKOPOCTBIO v. Ha ABVOKYILYIOCS YacTh AEVCTBYET Cuia TPeHMs, YA0BAeTBOPSIoLas 3akoHy KynoHa-
AwmoHTOHa: Frp = p1N; k03D QULIMEHT TpeHMs j CUUTAeTCsl M3BECTHBIM. YCKOpeHye CBOOOIHOrO Ia-
IleHVs PaBHO g.
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1. ITycTh Bech CHer, BOBJIEKaeMblil OyIbA03€POM B IBMKEHME, PACIIPENeIsIeTCs] B IBVIKYIIECS
YaCTU CO CpenHel MOCTOSIHHO JIMHEIHONM VIOTHOCTBIO pi. By/ibgo3ep B COCTOSSHUN Pa3BUTh
MOIIIHOCTh He 6onee, uem W,. Halimure Bpems ¢, B TedeHMEe KOTOPOTO BO3MOKHO JIBVKEHME
Oy/IbZI03€epa C IOCTOSIHHOM CKOPOCTBIO v.

2. TlycTb mocsie TOTO, Kak Macca CHera B IBVOKYIIENCS YaCTU JOCTUTAeT HEKOTOPOTO 3HaueHus1 M),
OHa MepecTaéT yBennunuBaThbcs. [Ipy BoBIeueHUM B IBUKEHMe MOPLMM CHera, Takasi ke mop-
1[MSI TOKUIAeT ABVSKYIILYIOCS UaCTh, CKAThIBAsICh BOOK OTHOCUTEIbHO HAIlpaBIeHMs ABVKEHNS.
Kakyto moutHocTh W1 TOMKeH pa3BMBaTh OYy/Ib03€ep NP ABMUKEHUM C TIOCTOSTHHOM CKOPOCTHIO
v B 9TOM Cj1y4dae?

3 Hy ouensb 6onbluas cetka

CeTka B popMe KBaJjpaTa COCTOUT U3 OUEHb GOJIBIIOTO KOIMUECTBA sTUeeK. B y3es1 ¢ KoopauHaTamu
(0,0), coBafawIuii ¢ IEHTPOM KBaApara, BTeKaeT TOK I = 4 A (cM. pucyHOK). COIIpOTUBII€HME
JII000T0 MTPOBOIHMKA, COEIVHSIONIEr0 COCeIHIE Y3/Ibl CETKM, paBHO 1 OM.
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1. IIycTb Y371l CETKYM Ha CTOPOHE OOJBIIOTr0 KBagpaTa MOJKII0YEeHbI K CIIeMalbHOMY MICTOYHUKY
HaIpPSDKeHMS], TaK UTO MOTeHLMabl y3/I0B, JeXalluX Ha JMaroHausx (CM. pyUC., TyHKTUPHbIE
JIVIHMM), PaBHBI HY/TIO Be3Jie KpOMe LieHTpa KBajpara, IIe MoTeHuan pasex 1 B. Onpenennre
NIOTeHLMABI 1), B y371aX ¢ KoopAauHaTamu (k + 1, k), ¥ TOTEHLIMAIIBI o, B Y3/1aX C KOOPAYHA-
tamu (k + 2, k) nipu k > 0.

2. VICTOYHMK HaIpsDKeHMST 3aMeHMIM Ha APYToil — elé 6ojiee crielanbHblii. Terepb MOTeHIMa-
JIbI Y3JIOB ¥ Ha IMaroHasX, ¥ B IleHTPe paBHbI HY/10. YeMy paBHbI IOTEHIIMABI w1 B y3J1aX C
KoopamHatamu (k + 1, k), M TOT€HUMANBI 9y B y371aX ¢ KoopauHaTtamu (k + 2, k) mpu k > 0 B
3TOM Ci1y4dae?

Opeon 1 TEMHbIII Kpyr

Ha ropu3oHTa/IbHOV OBEPXHOCTHU pacCroiaraeTcs AUCK paguycom R ¥ TONIIMHONM h, CIelaHHbIA U3
CTeKJIa C moKasareyneM TpejomiaeHus n = 1,5 (puc. HUKe, caeBa). HUSKHSS MaTOBasi CTOpOHA AMCKa
oTpaxaeT cBeT nuddy3HO (MHAUYe TOBOPsI, pABHOMEPHO B JIIOObIX HAaIIpaBIeHMsIX). BepxHsst 1 60K0-
Bas MIOBEPXHOCTH JI¥CKa THIATeIbHO OTILINGOBAHbI. JIyd MOIIHOI JIa3epHOM YKa3KM, OCBeIalonei
IACK, HaIlpaBJieH BIOJb ero ocu. IIpu paccMaTpuBaHMM AMCKa CBepXY (PUC. HIKe, CIIpaBa) HabII0-
IAIOTCS: SPKO BbIPaKeHHbBIV TEMHBIV KPYT C HEUETKOV TpaHUIIel AuaMeTpOM dy U CBeT/IbIiT Opeos C
pe3Koli rpaHuliel B BUZle KOHUEHTPUUYECKON C IUCKOM OKPY>KHOCTU Pafuycom R.
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Hwoke Bbl Bunute dortorpaduio, MoayyeHHYIO P MPOBeIEHMUM OIbITa, TOXOKEero Ha OMMCAHHbINA
BbIlle. MOLTHOJ 1a3epHOI YKa3KOJ OCBelanach HMKHSISI TOUKa CepelyHbI [IOJIOBMHKM CTEeKJISIHHO-
ro gucka. MOXXHO pasiauMunuTb TEMHBIN ITOIIYKPYT C Pa3MbITOM I'PaHULIEl M CBET/IbIV OPeosl C pe3KOoi
rpaHuLIeii.

1. M3BecTHO, YTO TOJIIMHA OMCKA paBHA h = 14 MM, a OTHOIIIEHNE PaJNyCOB OMCKA Y IPAHUIIbI

Ry
opeoJia paBHO T ~ 1,65 (3TO 3HaUEHMe TI0YJYaeTCs MpU M3MepeHusX o hoTorpadusim OrbI-
TOB). Haiigure paguyc nucka R.

2. UeM MOKeT ObITh 00YC/IOBJIEHO BO3HMKHOBEHME TEMHOTO Kpyra? OlLieHUTe ero paanyc ro, Cuu-
Tasi TOKa3aTesb MpeoMJIeHNS U TOJIIVHY IMCKA U3BECTHBIMMU.

[MpumeuaHme. MOXKHO CUMTATh, UTO B YCJIOBUSIX TAHHOM 3a1auM JJis JIydeli, BBIXOASIIUX U3 CTeKsa B BO3IyX, OT
TPaHUIIBI pasiesia oTpaskaeTcs He 6osee 10 % sHepruy MaJarouero U3JTydeHusl, eI BeJIMUHa yIvia ageHust
MeHbIie 37°.

B Ycroitumusoctb atmocdepbl

1. Cyxoii aduabamoli Ha3bIBaeTCs TaKOe pacrpeneneHne Temieparypsl 7,(h) B atmochepe 3eM-
JIV, YTO MPU YBeIMYEHUM BBICOTHI MAJION MOPLUM (B METEOPOJOTUM X HA3bIBAIOT YaCTULIA-
MM) CYyXOr0 BO3/1yXa Ha HeGOJbIITYI0 BenumHy Ah 6e3 Terioo6MeHa ¢ OKPYsKaloIMMy YacTH-
[laMy e€ Temmeparypa u3MeHseTcs Ha Manyio Benmunny AT,. Haigute AT,, cauutas Ah us-
BeCTHBIM. YCKOpeHue cBOGOIHOrO MafieHust paBHO ¢ = 10 M/c. CpemHue MOJSIpHbIe Macca 1
TEIUIOEMKOCTD BO3/yXa IPY MOCTOSIHHOM 00BbEMe paBHbI: y = 29 T/Monb U ¢y = 25R (R =
8,3 II>x/(Momb-K)) cooTBeTCTBEHHO. [IBMsKEHMEM BO3AYIIHBIX MacC MOXKHO ITpeHeOpeyb.

Ykasanue. [17151 MabIX MU3MeHeHMI mapameTpoB uaeanbHoro rasa (1, p, V) unu (T, p, p), Toe p — TIIOT-
HOCTb, 3 YpPaBHEHMUS COCTOSIHUS CJIeAYIOT (hOPMYIIbI:
AT  Ap AV AT  Ap Ap

T P vV T P p

2. B ecTecTBeHHBIX YCJIOBUSIX paBHOBECHOE paclipefiejieHye TeMIlepaTypbl BO3[yXa MO BbICOTE
MMeeT CI0KHbIV BuJ. JIuHMS Ha rpaduke HUKe MOJeNMpPYeT 3aBUCUMOCTD ¢(h), BOSHUKIIYIO
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B BO3yxe Haj ropogom X B JeHb Y. B dusuke armocdeps! MpUHSITO OTKIAABIBATh TeMIIepa-
TYpY 110 TOPU30HTAIbHO OCH.
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VCTOYMBBIM SIBJISIETCSI TAKOE pABHOBECHOE COCTOSTHME BO3yXa B aTMocdepe, 4yTo npu aduabamuye-
CKOM CMeIlleHUY YaCTUIIbl BO3/IyXa M3 MOJOKeHUSI paBHOBECHS 110 BepPTUKaIM Ha HEOObIITYIO BeJIN-
yyHy Ah, IeMCTBYIOIIME Ha HEE CUJIbI CTPEMSITCSI BEPHYTD 3TY YAaCTUILY B MOJIOKEHME PAaBHOBECHSI.
VKaxkuTe Ha rpaduKe rpaHuUIIbI (TIO BBICOTE) YYaCTKOB YCTOMUMBOI aTMocdepbl. Bo3ayx rpenaraeT-
€SI CYUTATh CYXMM, HAIMUMEM TTapOB BOAbBI U IBMKEHMEM BO3IYIIHBIX MacC ITpeHeOpedb, 3HAUeH NS,
3ajlaHHbIe B 4acTu A 3a1auu, MOXKHO CYUTATh U3BECTHBIMU.

NcTouHmk: MOCKOBCKas onMMnMaga WKoAbHUKOB no ¢usmke, 2020/21, 3akntoumtenbHbli 31an, 10 knacc — ycnosus, peleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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