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1. Onpenenum ropu3oHTaIbHYIO KOMIIOHEHTY UMIIyJibca LEHTPa Mace uunuHapa p, . Cuexyer

paccMOTpeTb 2 ciydas: a) B TEUYEHHHM BpPEMEHM KOHTAaKTa KOJIbLA C IIOBEPXHOCTHIO
MIPOCKAJIb3bIBAaHUE HE MPEKPATHIIOCH, 0) MPOCKAIb3bIBAHNE MPEKPATHIIOCH O MOMEHTA OTPHIBA
KOJIbIIa OT IIOBEPXHOCTH.

Paccmotpum cnyuait a). 13 Broporo 3akoHa HploToHa [UIsl TOPU30HTAIBHOM COCTaBISIOLIEH
UMIIyJlbca MOXXHO 3amucarb (BCIEACTBME TOr0O, YTO CHUJa B3aUMOJECTBUS KOJbla C
IIOBEPXHOCTBIO MEHSETCs, IPOLeCC HAKOIUIEHUS MMITyJbca CleAyeT pa3OUTh Ha Majble
HWHTEPBAJIbI).
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3I[6CL Nn - IIpHKUMaromas cCujla KOoJblla K IIOBEPXHOCTH Ha N-M DJTalle. N3meneHue

BepTHKaﬂBHOﬁ COCT&BJ’IHIOH.[CIZ OIIPCACIIACTCA cHIION PpCaKuy OIIOpbl WM BBIYUCIICTCA U3
BBIPAXKCHUA:
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31ech UCHONB30BaH TOT (PAKT, YTO B MPOCKIMU HAa BEPTHKAIb AUCCUIIATUBHBIX CHJI HET,
IIO9TOMY BEpTUKalbHAas COCTABIAIOIIAs MMITyJbCa MEHSETCS Ha NPOTUBONONOXKHYI0. Tornma
JUIsl TAaHT'€HCa OyJ1eM UMETb:
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Paccmorpum ciydait ©). ['opuszoHTanbHas COCTaBIAIOIAS MMIYIbCa B 3TOM CIydae TaK XKe
ompezensercss BolpaxkeHueM (1), HO cyMMUpOBaHME IPOU3BOAUTCS HE 0 MOMEHTa OTphIBA

=2u. Orcrona u = %tan (). 3)

KOJIbLIA, & TOJIBKO JO MOMEHTA IPEKPaIEHUs NMPOCKAIb3bIBaHUA. B 3TOT MOMEHT CTaHOBUTCS
CIIpaBEUIMBOM KMHEMAaTUYECKas CBA3b MEXKIY YIVIOBOM CKOPOCTBIO BpAILECHUS W JIMHEWHOU
CKOPOCTBIO:

w=VR, p, =Mv. (4)

B mporecce B3amMoneHCTBHS KOJIbIIA ¢ TMOBEPXHOCTHIO YIJIOBasi CKOPOCTh YOBIBA€T, U 3Ta
yOBLITb OTIpeIeNseTCSl ypaBHEHUEM BPAIIaTeIbHOTO JIBHKCHHUS:
Aw
MR? —" =—uN R. (5)
At
JleBass yacTh 3TOTO ypaBHEHHsS — TPOM3BEJICHHE MOMEHTA WHEPIUU KOJbIla Ha YTJIOBOE

YCKOpEHHE, MpaBasi 4aCTb — MOMCHT CHJIBI TpPEHHs 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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pg ZEMRCUO. (7)

Jnst BepTUKAIbHOM COCTABJISIONICH MOYKHO 3aMKCaTh:
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C yueroM (7) u (8) uist yria noaydnm:
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T. e. B 3TOM city4ae 1o yriy OTpaKe€HHsI ONPeAeTUTh KO3 PUIUEHT TPEHUS HEBO3MOKHO.

(9)

2. Bojma, monaBmas Ha ToOpsYde KaMHM, [IOYTH Cpa3y HcCHapseTrcs M B BUAE Mapa
pacripocTpaHsieTcs Mo nomeueHuo. OAHOBPEMEHHO C 3THUM KOHACHCUPYETCs, NPU 3TOM
BBIJICJIAETCSl TEIUIOTa KOHJEHCAIMH, BCIEACTBUE YEro MNPOMCXOJUT 3HAUUTENbHBIH HarpeB
BO3yXa U NPEIMETOB, HA KOTOPBIX OCENAeT KOHJAEeHcAT. I OLIEHKH TeMIepaTyphl BO3AyXa
BOCIIOJIB3YEMCsI YpaBHEHHEM TEIIOBOrO OanaHca:

/1m+cm(373—T)=£vR(T -T,). (10)

B neBoii uyacTM 3TOro ypaBHEHHUsS IE€pPBOE ClIaraéMo€ — TEIUIOTA, BBIACIAIOMIAACA IpU
KOHJIEHCAIlUU T1apa, BTOPOE CllaraéMoe — TEILIO, BBIAEIAIONIeecs IPU OCThIBAaHMM KOoHAeHcara oT 100
rpagycoB no llenbcuio 10 HEKOTOpoM paBHOBeCHOM Temmneparypbl [. IlpaBas uyacTe ypaBHEHHS —
KOJINYECTBO TEILIOTHI, MOJYy4aeMOE BO3AYXOM IOMEIIEHUS: IPOU3BEACHUE MOJSIPHOM TEIIO0EMKOCTH
JIByXaTOMHOTO T'a3a MpHU MOCTOSIHHOM JIaBJIeHHUHU (aTMOC(epHOe JJaBIeHNEe HEU3MEHHO) Ha KOJMYECTBO
BElIECTBA M Ha IpHUpOCT Temneparypbl. KommdecTBo Mosell BO3AyXa MOXHO ONPENENINTh U3
YPaBHEHUS COCTOSTHUS:

P,V =1RT,. (11)
Torma u3 (10) ¢ yauerom (11) momyqum:
7 PV
E .I? (T _To)
0 ~ 0.2 KT. (12)

m=
A+¢(373-T)
I[aﬂee OLCHUM YCTAaHOBUBINYIOCS OTHOCUTCIIbHYIO BJIQXKHOCTD.

(/’=P—- (13)

Hac?2
3nece P=0.3P,,.1 — mapuuaapHOE JaBlIeHUE Tlapa paHee cojaepxkaierocs B Bo3ayxe. [Ipu HarpeBanun
BO3JlyXa 3TO JIaBJICHUE TPAKTHUECKH HE YBEIMYHMBACTCS, TaK Kak Iporecc U300apudeckuit. P,,.; u



Pusc2 — IaBlE€HHE HACBHIIIEHHBIX MApOB BOJbl IPH HAa4YaJbHOM M KOHEYHOM TemImeparype
COOTBETCTBEHHO. Vcnomnb3ys Tabauily 1aBiICHUS AapOB, MOTYYHM:

0.3P
§0 — nacl ~ 8% ) (14)

nac2
BaxxHO OTMETHTH HapaI[OKCﬂJ’IBHBIfI (baKT: BBIITApUBAHUEC B BO3AyX C IIOMOIIBIO KaMHeH
HOHOHHHTCHBHOﬁ nmopuynu BOABI MNPHUBOAWT HE K YBCIWMYCHHNIO, 4 YMCHBIICHHIO OTHOCHUTEIBHON
BJIQAXKHOCTH.

3. CriaceHre BO3MOKHO IPH BBHITIOJHEHUH OanaHca MEXAY CHJIAMH JIaBJICHUS CBETa HA Mapyc H
BCEMUPHOI'O TArOTEHUs. BplunciuM cuily naBieHus cBeta. i 3TOro BOCHOIb3YyEMCsS YpaBHEHHEM
HploToHa ¥ TpeAcCTaBICHUSMH O CBETE€, KaKk O Iy4yke 4YacTUIl (OTOHOB, HHEPIUS KOTOPBIX
ompenensercs BoipaxkenueM E, = pc. 3meck P — ummynse GoToHa, C — CKOpOCTh cBeTa. Tak Kak

MOBEPXHOCTh TIapallioTa 3epKajbHa, MOXXKHO CYMTATh yaap (OTOHA O TOBEPXHOCTh YIPYTHM, a
M3MEHEHHE uMnysbca 2p. [{ist cuisl JaBieHus cBeTa 3aluiieM:

Ap 2pcAN 2E_ANS W S
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At CAt CAtS C

3necs AN - yncno OTOHOB, NAJAONIMX HA MAPAIIIOT 32 BpeMs At, S - miomans nosepxsHoctu, W, -

COJIHEYHasl MOCTOSIHHAsi Ha paccTosHUU I oT cBetwia. [IpupaBHsiem cuny (15) x cuiie BceMupHOro
TATOTEHUS:
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Hna onpenenenns W, CpaBHMM €€ C COJIHEYHOM IIOCTOAHHOM Ha opOure 3eMiu. 3aMEeTUM, YTO

(16)

MIOBEPXHOCTHAsI IIJIOTHOCTh SHEPrMM H3JIyYEHHUS CBETWJIAa OOpaTHO MPONOPLHUOHAIBbHA KBaJApary
paccTosiHA 10 Hero. JIeficTBUTENbHO, OJJHA M Ta K€ MOIIHOCTb M3JIydeHHs pacmpeseneHa mo chepe
paaunyca, paBHOTo paanycy opOuTel Mepkypusi 1 paauycy opOuThl 3eMIu:

W, 47r? =W 47R*. (17)
Toraa ans (16) nonxyuum:
2
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m=——= —(—J ~ 16 Kr. (18)
o Rc Rc \ 27

3necwy T — nepuoa obpamierus 3emian Bokpyr CosHua.

BaxHo 3aMeTuTh, UTO CcHja JaBJICHUS CBETa M CUJIa BCEMUPHOTO TATOTEHUS OJMHAKOBO 3aBHCAT OT
paccTosIHUS 10 CBETWIIA, TIOATOMY pa3Mep IMapaimroTa He 3aBUCUT OT pacctosHus a0 CojHIa U Ha
opbute Mepkypus, 1 Ha opOuTe 3eMJIM OJUHAKOB.

4. Tlotenuman chepsl onpeaessercs BeipakerreM (Q — 3apsa chepsi):

Q
=— 19
v 4re,R (19)
KonruecTBo 060pOTOB JIEHTHI TPAHCTIOPTEPA OMPEILISIETCS U3 BRIPAKEHUS:
4 R
N = g — M ] (20)
q q

Bpewms pabotsl npuBoaa:



I N = 4re,Rol 4rs,Rol .

. Orcroma q = (21)

v qv Tv
MaKCI/IMaHBHaﬂ MOIITHOCTBb HpI/IBOIIa peaJII/ISyeTCSI B MOMCHTHBI MAaKCHUMAJIBHOI'O C6HI’I)K€HI/ISI
IINIaCTUHKK W [Iapa, TaK KaK B 3TOT MOMCHT MaKCHMaJlbHa CHJIa OTTTAJIKMBaHUA. IIJ'IH 3TOIO
MOMCECHTA MO>XHO 3aIInucarhb:
_AA FAX — Qv  gqv  4zep°l
At At 4zg,RTOR T

B nmponecce majaCHusd KoJiba 4Y€pe3 C€ro IUIOCKOCTb MCHACTCA IIOTOK BEKTOpPA MarHUTHOM

P

(22)

MHIYKIIMH, BCIEICTBUE YEro Mo ero nepumerpy BosHukaer J/1C MHAYKUNU U 3IEKTPUUYECKUI
ToK. HampaBnenue Toka TakoBo, uTo cuiia Ammepa, AeWCTBYIONas Ha KOJbLO, HallpaBJIeHa
MPOTUB CKOpOCTH JBIKeHus (mpaBwio Jlenma). 3a cymiecTBoBaHue cuiibl  Amrmepa
OTBETCTBEHHA FOPU30HTANIbHAS COCTABJISAIONIAs MHAYKIIMY MarHUTHOTO MoJisl. Beruucinum cuny
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I/ICHOHBSyﬂ CBOMCTBO MarHUTHOI'O IT0JISI MOKHO OIIPCACIIUTL CBA3b MCKAY FOpHSOHTaHLHOﬁ u
BepTHKaﬂBHOﬁ COCTAaBJIAIOIIMMU MArHuTHOT'O ITOJIA. HYCTL KOJbIIO CMECTHUIIOCH BHHU3 HA MAJIOC
paccrosiHue AX (cM. pUCYHOK). [ToNmHBII MarHUTHBIM TOTOK Yepe3 3aMKHYTYIO MOBEPXHOCTh
3aMCETCHHOT'O KOJIbIIOM HUJIMHAPA PAaBEH HYIIIO (CKOJ’IBKO MATrHUTHBIX JUHUNA BXOIUT BHYTPb,

CTOJIBKO ke ¥ BhIXoAuT). [losToMy MOXHO 3amucath: B, (X)ar? — B, (X + Ax)zr’ =B g 27TAX,

OTCIOJIA:
rAB, 1
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Torma nyst (23) ¢ yaerom (24) nonyyum:
2.4 K 2
R
Torma mist CKOpOCTH U3MEHEHUS TIOJISl TOMYyYUM:
MgR
K= 9% (26)
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