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1. Y10o0HO BBIYMCIUTH TAHTEHC MCKOMOro yria. Jljis 3TOro OmnpeaeiuM TOpU30HTAIbHYIO
KOMIIOHEHTY HMITyJibCa IIEHTpa Macc uumuHapa p,. Ciuemyer paccMOTpeTh 2 ciydas: a) B

TEUEHUH BPEMEHHU KOHTAKTa KOJIbLIA C TIOBEPXHOCTHIO MPOCKAIB3bIBAHUE HE TPEKPATUIIOCH, 0)
IIPOCKAJIb3bIBAHUE IIPEKPATHIIOCH 10 MOMEHTA OTPbIBA KOJIbIlA OT IOBEPXHOCTH.

Paccmotpum cnyuail a). 13 Broporo 3axoHa HploToHa [UIsl TOPU30OHTAIBHON COCTABIIAIOIIEH
UMIIyJllbca MOXXHO 3amucarb (BCIEACTBME TOrO, YTO CHUJa B3aUMOJECTBUS KOJblla C
IIOBEPXHOCTBIO MEHSETCs, IPOLeCC HAKOIUIEHUS MMITyJbca CleAyeT pa3OUTh Ha Majble
HWHTEPBAJIbI).
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3I[6CL Nn - IIpHKUMaromas cCcujla KOojJblla K IIOBEPXHOCTH Ha N-M DJTalle. N3meneHue

BepTHKaﬂBHOﬁ COCT&BJ’IHIOH.[CIZ OIIPCACIIACTCA cHIION PpCaKuy OIIOpbl WM BBIYUCIICTCA U3
BBIPAXKCHUA:
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3/ech HCIONB30BAaH TOT (PakT, YTO B MPOEKIMH HAa BEPTHKAIb AMCCUIATHBHBIX CHJI HET,
IIO3TOMY BEPTHUKAJIbHAS COCTABIIAIOIIAS HMITYJbCa MEHSAETCA HA IPOTHUBONONOXHYN. Torma
JUIsl TAaHT'€HCa OyJ1eM UMETb:
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tan(a)z—gle—:Zy. (3)
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PaccmoTpum cnyyait 6). ['opu3oHTalbHas COCTaBIAIONIAs MMIYJIbCa B 3TOM Cllyyae TaK ke
omnpenensercss BelpakeHueM (1), HO CyMMHpOBaHME MPOU3ZBOAMTCS HE J0 MOMEHTa OTpbIBa
KOJIBIIA, @ TOJIBKO O MOMEHTA MPEKPAIECHUs NIPOCKAIBb3bIBaHUA. B 3TOT MOMEHT CTaHOBHUTCA
CIIpaBEUIMBOM KMHEMAaTUYECKas CBA3b MEXKIY YIVIOBOM CKOPOCTBIO BpAILECHUS W JIMHEWHOU
CKOPOCTBIO:
w=VR, p, =Mv. (4)

B mporecce B3aumonendcTBHsI KOJIbIIA ¢ TMOBEPXHOCTHIO YIJIOBasi CKOPOCTh YOBIBA€T, U 3Ta
yOBLITb OTIpeIeNseTCSl ypaBHEHUEM BPAIIaTeIbHOTO JIBHKCHHUS:
Aw
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JleBass yacTh 3TOTO ypaBHEHHsS — TPOM3BEJICHHE MOMEHTA WHEPIUU KOJbIla Ha YTJIOBOE

YCKOpEHHE, mpaBasi 4aCTb — MOMCHT CHJIBI TpPEHHUs Ha N-M DJTare. CYMMI/IpOBaHI/IC 9TOro
YpaBHCHU: 110 BpEMEHU 1O MOMCHTA IMPCKpAICHUA TPOCKAIIB3bIBAHUA TTOJTYUNM!
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C yuerom (4) nomydum:
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st BepTUKAIbHOM COCTABJISIONICH MOKHO 3aMiCaTh:
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2. Bojma, mnonaBmas Ha Tropsyde KaMHM, I[IOYTH Cpa3y HcCHapseTcs M B BUAE Mapa
pacripocTpaHsieTcs Mo nomeueHuo. OAHOBPEMEHHO C 3THUM KOHACHCUPYETCs, NpPU 3TOM
BBIJICJIAETCSl TEIUIOTa KOHJEHCAIMH, BCIEACTBUE YEro MNPOMCXOJUT 3HAUUTENbHBIH HarpeB
BO3/yXa U NPEIMETOB, HA KOTOPBIX OCENAeT KOHJAEeHcaT. I OLIEHKH TeMIepaTypbl BO3AyXa
BOCIIOJIb3YEMCsl YPaBHEHHEM TEIIOBOro OanaHca:

/1m+cm(373—T)=£vR(T -T,). (10)

B neBoii uyacTM 3TOro ypaBHEHHUsS IE€pPBOE ClIaraéMo€ — TEIUIOTA, BBIACIAIOMIAACA IpU
KOHJIEHCAIIUU T1apa, BTOPOE CllaraéMoe — TEILIO, BBIACIAIONIEECs IIPU OCThIBAaHMM KOHAeHcaTa oT 100
rpagycoB no llenbcuio 10 HEKOTOpoH paBHOBeCHOW Temmeparypbl [. IlpaBas uyacTh ypaBHEHHS —
KOJINYECTBO TEILIOTHI, MOJYy4aeMOE BO3AYXOM IOMEIIEHUS: IPOU3BEACHUE MOJSIPHOM TEIIO0EMKOCTH
JIByXaTOMHOTO T'a3a MpHU MOCTOSIHHOM JIaBJIeHUU (aTMOC(epHOe JaBIeHNE HEM3MEHHO) Ha KOJIMYECTBO
BElIECTBA M Ha IpHUpOCT Temneparypbl. KommdecTBo Mosel BO3AyXa MOXHO ONPENEINTh U3
YPaBHEHUS COCTOSTHUS:

PV =RT,. (11)

Torma u3 (10) ¢ yauerom (11) momyqum:
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Hanee OIICHUM YCTAaHOBHUBIIYIOCS OTHOCHTEIIBHYIO BJIAXKHOCTD.
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3necy P=0.3P,,1 — mapumaibHOE 1aBJICHHE TIapa paHee cojaeprKamierocs B Bo3ayxe. [Ipu HarpeBanumn
BO3[lyXa 3TO JaBIICHUE MPAKTHUECKU HE YBEIMYMBACTCS, TaK Kak mpoiecc uzodapudeckuit. P,,.; u

Puac2c — IlaBI€HHE HACBILIEHHBIX I1apOB BOJbl INPHU Ha4YaJbHOM M KOHEYHOM TemIieparype
COOTBETCTBEHHO. Mcromnb3ys TabnuIly JaBjieHHs apOB IOIYyYUM:
0.3P,,.
p=—"%%5%, (14)
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BaxxHO oOTMETHTH HapaI[OKCELHBHHﬁ (baKTZ BBIITApUMBAHUEC B BO3AyX C IIOMOINBIO KaMHeH
HOHOHHHTCHBHOﬁ HOpHI/II/I BOIbI HpI/IBO[[I/IT HEC K yBeJ_H/I[IeHI/IIO, a yMeHB]_HeHI/IIO OTHOCHTCHBHOﬁ
BJIAXKHOCTH.

3. CriaceHre BO3MOKHO TPH BBITIOJIHEHUH OanaHca MEXAY CHIIAaMH JIaBJICHUS CBETa HA Mapyc H
BCEMUPHOI'O TATOTEHUs. BpluMcinM cuily naBiaeHus cBera. i 3TOro BOCIONb3YyeMCsS YpPaBHEHHEM
HproToHa M mnpeacTaBleHUSIMH O CBEeTE, Kak O IIydyKe YacTHL (OTOHOB, SHEPrHs KOTOPBIX
ompenensercs BelpakenueM E, = pc. 3meck P — ummynbe GoTOHA, C — CKOpOCTh cBeTa. Tak Kak

MOBCPXHOCTh IIapalroTa 3€pKajibHA, MOKHO CHUUTATb YA4p (bOTOHa O IOBCPXHOCTH YIIPYIruMm, a
HU3MCHCHUC UMITYJIbCA 2p I[JIH CUJIbI JABJICHUSA CBETA 3alIMILICM.
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3necs AN - yncno OTOHOB, NaJAONIMX HA MAPAIIIOT 3a BpeMs At, S - momans nosepxsHoctu, W, -

COJIHEYHasl MOCTOSIHHAsi Ha paccTOsHUU I oT cBetwia. [IpupaBHsiem cuny (15) x cuiie BceMuUpHOro
TATOTCHUSA:
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Jna onpenenenns W, CpaBHMM €€ C COJIHEYHOM IIOCTOAHHOM Ha opOure 3eMiu. 3aMEeTUM, 4YTO
MOBEPXHOCTHAsl IUIOTHOCTh JHEPrHMM H3JIy4yeHUs CBETWJIa OOpaTHO NPONOPLUOHATIbHA KBaApaTy
paccTtosiHu 10 Hero. [leficTBUTeNnbHO, O/HA U Ta K€ MOIIHOCTb M3Jy4eHHs pachpeiesieHa 1o chepe
panuyca, paBHOTO pajuycy opouTsl Mepkypus U paanycy opOUTHI 3eMIlu:
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Torma mist (16) momyuum:
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3nech T — nepuoa obpamienus 3emian Bokpyr CoHIa.

Baxno 3aMCTUTb, YTO CHUJIa JAaBJICHHUA CBETa W CHJIa BCEMHUPHOI'O TATOTCHUA OJUHAKOBO 3aBUCAT OT
pacCTOSIHUS 10 CBETHIIA, TIOATOMY pa3Mep IMapaimroTa He 3aBUCHT OT paccTosHus no ConHIa U Ha
opbute Mepkypusi, 1 Ha opouTe 3eMIId OJIMHAKOB.

4. Tlorenmnwman chepsl onpenensercs BoipaxkenueM (Q — 3apsia chepsi):

Q
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KonndyectBo 060pOTOB JICHTHI TPAHCIIOPTEPA OMPEACIISETCS U3 BBIPAXKECHHUSL:
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N = Q _4meRe . (20)
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Bpewmst paboTs! npuBoa:



| N = 4re,Rol . (21)
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MaxkcumanbHasi MOIIHOCTh HPUBOJA PEATU3YETCS B MOMEHTHI MaKCHMAaJIbHOTO CONMKEHUS
IUIACTUHKKM M 11apa, TaKk KaK B 3TOT MOMEHT MaKCHUMajbHa CHJIa OTTTaJKHBaHUA. [[nsg 3T0ro
MOMEHTa MOKHO 3aIIUCaTh:
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B mnpouecce mageHust koisiblla 4epe3 €ro IUIOCKOCTh MEHSETCS NMOTOK BEKTOpa MarHUTHOW
MHIYKIHUH, BCIEJICTBUE YETO MO €ro nepumerpy Bo3HukaeT J/1C MHAYKUNN U 3IEKTPUYECKUI
Tok. HanpaBneHue Toka TakoBo, 4TO cuia AmIiepa, ACHCTBYIOLIAs HAa KOJIBLO, HAIpaBJICHA
IIPOTUB CKOPOCTH JBMWKeHUs (mpaBwio Jlenma). 3a cymiectBoBaHuME cuibl  Ammepa
OTBETCTBEHHA MOPU30HTAJIbHAS COCTABIISIONIAS MHAYKIIUM MarHUTHOTO 1oJisi. Berauciaum cuiy

Awmmepa:

27°r*B, AB, ~ 27°r*B, AB, Ax ~ 27°r B,V AB, ~ 27°r*B VK

IF| = 1B, 2ar = 2218, = E
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Hcnonb3yst CBOMCTBO MAarHUTHOTO TOJII MOXKHO OIPEACNIUTh CBSI3b MEXKYy FOPU30HTAJIbHON U
BEPTUKAJIBHON COCTABIISIOMIMMHU MarHUTHOTO 1oJsl. [1yCTh KOJIbIIO CMECTHIIOCH BHU3 Ha Majoe
paccrosinue AX (cM. pucyHok). [1onHBI MarHUTHBIA MOTOK Yepe3 3aMKHYTYIO IMOBEPXHOCTh
3aMETEHHOT0 KOJBIIOM IMJIMHAPA PaBEeH HYNIIO (CKOJBKO MAarHUTHBIX JIMHUI BXOAHUT BHYTPD,

CTOJIBKO ke ¥ BeIXoAuT). [losToMy MOXHO 3amucath: B, (X)ar’ — B, (X + Ax)zr’ =B g 27TAX,
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Torma myist CKOPOCTH TIOTYyYUM:
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