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Unmoctpaums A.bangnHa

YMAIO, y kaxkaoro hpusnuka Kpo-

Me ce0eil ecTb elle 10 KpaliHei

Mepe aBe QUINKU: uyKas — Ta,
KOTOPOI MpodeccuoHaIbHO 3aHUMAIOT-
cst ipyrue GU3MKU U C pe3yJibTaTaMu
KOTOPOii 04€Hb MHTEPECHO MO3HAKOMUTH-
¢S XOTsI 6B TIOBEPXHOCTHO TIO M3JIOKe-
HUIO B HAYYHO-TIOMY IS PHBIX JKypHaIaX
U KHUTAX, U npocmo (usuxd, ¢ KOTO-
POl CTAJIKMBAEIIBCSI COBCEM HEOJKU/IAH-
HO: 4HuTasg O 4YeM-TO, He HaIpPsIMYyIO
cBsi3aHHOM ¢ (GU3UKOI, win HabI01as
4T0-160.

BosbmmHcTBO GDU3MKOB yBEPEHBI, YTO
OKpYy’Katolas X JAeiCTBUTENTbHOCTD —
paéoTa MallluH 1 MEXaHU3MOB, sABJICHUA
MPUPOJIbI U T.II. — MOXKET ObITh 00bsiC-
HeHa ¥ MOHSITA HAa OCHOBe (DU3UKM.
KoHeuHO, TOJBKO TO, YTO HAXOIAUTCS B
obyactu ee mpuMeHUMOcTH. Peub He
UJIET O Ty XOBHBIX /IBIKEHUSX, O JKU3HU
0011[ecTBA 1 MHOTOM JIDYTOM, BO3MOJK-
1o, 60Jiee UHTEPECHOM, YeM TO, B 4eM
nbITaeTcst pazobparbesi husnKa.

O «mpocto ¢usnKe» BCIOMUHAIOT,
MHe KaxkeTcs, HedacTo. EcTb (usukmy,
KOTOpble He JI0GSAT 3a/lyMbIBATHCS O
cJydailHO HaOJI0[aeMbIX SIBJIEHUSX,
OTBCYAaTb Ha BO3HHUKIINHNE <«U3 KU3HU»
Bompochl. OMHAXIBI S 3aJa] CBOEMY
KOJLJIeTe — IPeKpacHoMy (pU3UKy — BOII-
poc:

— [Touemy KumANIII Ha Ta30BOH MJIN-
Te YallHUK OKYTBIBAETCSI TIAPOM HOCJE
TOr0, KaK ra3 BBIKJIIOUEH?

OH, TTPaKTHYECKU HE CJIBINIA BOIIPO-
ca, CKasaJ pas/pakKeHHo:

— He mo6u10 kyxonno# ¢pusuxn!

[ns Hero M it MHOTUX <IIPOCTO
(pusuka» — xkyxonnas ¢usuka. M ara
CTaThbsl, CKOPee BCETro, He TIOHPABUTCS.

£

Bormpochl «u3 xu3HM» BO3HUKAIOT,
KaKk TPaBUJO, COBEPIIEHHO CIIOHTAaH-
HO, HO BO3HHMKHYB, yamie Bcero (1pu-
3Haloch) 3abbiBatorcda. Ho econ He 3a-
OBIBAIOTCS, TO B TIPOIlECCE OTBETA Ha
HUX «00PACTAIOT» Pa3HOOOPA3HBIMU OT-
BETBJICHUSIMUI M WHOIZA 3aCTaBJISIOT
06[yMBIBATD BIIOJIHE JIOGOMBITHBIE
Belu. JTa CTaThsl — MOMBITKA TepeHe-
cTH Ha 6yMary ITOTOK CO3HAHUsS, BO3-
HuKIIUi u3 AByx ucrounukos. He Hamo
JlyMath, 4TO, 3a/aB ceOe BOIPOCHI, s
Havyas pa3fIyMbIBaTh HAaJl OTBETAMU WJIH
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06/IyMbIBaTh 3aTPOHYTBIE TPOOJIEMBI.
ITH cepbesHble CJIOBA ILJIOXO OIUCHI-
BalOT TO, 4TO Ipoucxoaumno. Touree
CcKasaTh Tak: 3ajaB ce6e BOIPOCHI, s
4acTo JIOBUJ ceOsl Ha TOM, YTO MBIC-
JICHHO BO3BPAIaloch K HUM, HO 4acTO
YYTh <«IPOMa3biBal0», W BO3ZHUKAET
GIUBKUIT BOIIPOC — MBICJIb LEILISIEeTC
3a MBICJIb.

L

C yero HayaJoch?

Korpna 3umoit B Coequnennnix Illta-
Tax OODBSIBJSAIOT MPOTHO3 IOTO/BI, TO,
coo0IIIast 0 TeMIepaType 3aBTPAIIHETO
aug (110 HeIPUBBIYHOI [T HAC IIKaJIe
Dapenreiita), 4acTo Jo6aBIAIOT: <A ¢
YYeTOM BeTpa Temieparypa 6yaer...» —
7 Ha3bIBAIOT COBCEM IIyraloliee 3Haye-
nue. Koneuno, Mbl XOPOIIO 3HAEM, UTO
Ha BeTpy XoJoaHee. BO3HIKJIO ABa BOT-
poca:

[Touemy MBI OlIyIIIaEM HA BETPY BO3-
nyX 60Jee XOJIOTHBIM ?

Kak o11eHUTh poJib BeTpa B TEILJIOBBIX
nporeccax?

Wrak, nepBblil HCTOYHIK BOTIPOCOB —
cBoKa cuHONTHKA (TIPAKTHYECKH e3Ke/1-
HeBHAA).

Bropoii uCTOYHWK CBsSI3aH C HEJABHIM
MTOJIETOM aMEPUKAHCKOTO KOCMHUYECKO-
ro KopabJisi MHOTOPa30BOTO UCIIOJIb30-
BaHUS /IJIS PEMOHTA BHE3EMHOTO TeJe-
ckomna «Xa66.1» . CyliecTBOBaHME 3TOTO
anTactuueckoro nmpub6opa Ha OKOJIO-
3eMHOI OpOUTE CTOJIb WHTEPECHO, UTO
MIPUCJIYIINBAEIIBCS KO BCEMY, UTO CO06-
aioT 0 ToJiete K HeMy. Cpenn cKa3aH-
HOro GbLIO COOOIIEHHE O TOM, YTO OC-
HOBHbBIE [TOBPEXK/ICHIS] BOSHUKJIN U3-32
CJIOKHOTO TETJIOBOTO peKuMa: TeJie-
ckort To HarpeBaeTcst COJIHIIEM, TO OX-
JasKgaercs, KOrja IIollajlaeT B TeHb
3emmu. B gaHHOM ciiydae BOTPOC MO-
KeT ObIThb CTPOro cOpPMyJUPOBAH B
Buze 3amaun: «Harperas mo ompene-
JeHHoit Temmepatypst (1yctb T,) 1ua-
CTHHA TOJIUHON 2d 1momajaer B HEO-
CBEIeHHYI0 06J1aCTh KOCMITYECKOTO MTPO-
crpanctBa. Kak ObICTPO OHA OXJIAIWT-
csa?y.

Boxkpyr atux aByx mpobJieM KpyTH-
Juch Mou Mbici. Ho korza s penri,
YTO XOUYy PacCKa3aTb O CBOMX Pa3MbIII-
JIEHUSIX B )KypHaJe « KBaHT», To MOHSLI:
HEOOXOJMMO CHA4ajla <OTCTYIUTb»> M

IIOJACJIUTDbCA C UUTATEJIAMU TEM, B KaKHUX
TEPMHHAX A PAa3MbIIJIAJ, KaKUMHU T10-
HATUAMUA OIIEpUPpOBaJ.

N

Tensoma, Kak Bbl, KOHEYHO, 3HAETE,
HerpocToe sBjeHue. Tenepb, Koraa
ATOMHOE CTPOEHNE TeJ XOPOIIO U3BECT-
HO, TIOJ{ TEIJIOTON Mbl IOHUMAEM DHEP-
I'HIO Xa0THYECKOTO JIBUMKEHUST aTOMHBIX
n cy6GaTOMHBIX 4YacTUIl B Teje. UeM
MHTEHCHBHEE OHM JIBUIKYTCS, TE€M TEIl-
Jiee — 6OJIbIIE TETLIOTBI. Mepoil TerLio-
Tbl U36paHa memnepamypa. Mol 6yem
o6o3navatp ee OykBoil T. [lns Hee
BbIGpaHa CleluaabHas MKajaa u3Mepe-
Huii — rpagycel (1us pusMUecKux Ie-
Jgeii HamboJsiee yMOGHBI a6GCOJTIOTHBIE
rpaaycel — rpagycel Keabsuna, K). Ho
JIeJIaTh 9TO He 06s13aTeNIbHO, TaK KaK 110
CBOEMY CMBbICJly TeMIiepaTtypa OJu3Ka
cpeHeii 9Hepruu € Xa0THYECKOTO JIBU-
sxkennst vactuil (B pacuere Ha OJHY
vacruiy). (Tak, cpeanss sHeprus 1o-
CTYIATEBHOTO JIBUXKEHHUS YaCTUI[bI
KJIaCCHYECKOTO U/I€ATbHOTO Ta3a paBHa
€=3/2kT, tne k=1,400" Ix /K-
nocrosiuHas Borpumana.) Temmepary-
py Aaxke MOkHO (HO HEYZOGHO TIPAKTH-
4eCKN) HU3MEpSITh B OHEPreTHYECKUX
eqnnnnax (HampuMep, B IXKOYJIAX).

Temneparypa, Kak Mepa TeIJOTHI,
BbIGpaHa HeoObIUAlHO yaauHo. B Kak-
JIOM TeJIe TeIJIoBoe JABumKenue csoe (13-
3a pasHoro cocrasa xors 6bi). OpHO
TeJO He moxoxke Ha gpyroe. Ho, He
3a[yMBIBasiCb O TOM, KaK YCTPOCHDBI
Tesla, Mbl YBEPEHDI: €CJIH IEPBOE TEJIO
uMeer TeMmeparypy 06oJjiee BBICOKYIO,
gem Bropoe (7, > T,), 10 mpm ux
COIIPUKOCHOBEHUH TIEPBOE TEJO OyeT
OXJIAJKJATbhCSI, & BTOPOE HATPEBATHCS —
JI0 TeX TOP, MOKa UX TeMIepaTypbl He
BBIpOBHAWOTCA. [Ipu aToM ecau Tesa
pasHble, TO YHEPTUH TEIJIOBOTO JIBUXKE-
HUS B 9THX Testax («TermmoTsr») GyayT
Pa3JIMYHBI.

B caydae xorza Teso Harpero Heoj-
HOPOJIHO, B HEM BO3HHKAET IOTOK TeILIa
(moTox sHepruw), HATPABJEHHBIH OT
ropsdeil yacTu tesa K xosomuoi. Ilo-
TOK CTPEMUTCSI BBIPOBHSITH TEMIIEPaTy-
PBL. Y aeTcsi 3TO eMy HJIM HET, 3aBUCUT
OT IOCTAaHOBKY 3ajaun. Ha pucynkax 1
n 2 cxeMaTHyecKu H300pa’KeHbl [Be
curyannu. B nepBoM ciydae B KOHeY-
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HOM WTOTre TeMIlepaTypa Tesla BCIOLY
CTaHeT OHOH U TOM )Xe M PaBHOH TeM-
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tesio. Bo BTOpoM ciIy4ae MOTOK TemJia B
cTepkHe OyIeT CyIIecTBOBATh [0 TeX
op, moKa Oy et MOAIePKIUBATHCS Pa3-
HOCTD TEMITEPATY P MESK,/TY KOHI[AMU CTEP-
JKHS.

Kak »xe ommcaTb OXJTaskIeHWE WJIU
pas3orpeB TeJ HE TOJBKO Ha CJOBAX,
HO U kosmuyecTBeHHO? Dusuxu XVII
— XVIII BekoB npugymaau clenuaib-
HYI0 JXuIKOCTh — (daoructon. ['e temn-
jee, TaM ee 0oJblle, T/Ie XOJ0aHee —
Mmenbiie. Teuenme ¢uorucrona obec-
MeYNBAET BBIPABHUBAHUE TEMIIEPATyp
U JpyTue TelsoBble sBJeHUs. Erre
A.JlaByasve (1743 — 1794) moxkasau,
yTo Quoructon — ¢uknusg. OUKINA-
TO (DUKIUS, HO TOPOJUJIA UCIIOJIb3Ye-
MYI0 W CEeroJHsI TepMUHOJOTHIO. Bep-
HUTECh K MpeabiaymeMy a63aiy. Beab
ecJ meuem, TO KUIKOCTb, HABEpHOE?
Broiscuusocn, BIpouem, UTO meuw
MOXKem He MOAbKO Kudkocmsv. 1lons-
THIO <IIOTOK TEILJIa» MOKHO TNPUIATDH
BITOJTHE OTIPE/IeJIeHHDII KOJTMYeCTBEH-
HBIIl CMBICJI, HE BCIIOMHHAs O (Joruc-
TOHE.

Paccmorpum anement o6bema AV B
Teje, KOTOPBI MaJa B CpPaBHEHWH C
pasMepamMu Tejia, HO B HEM JOCTATOY-
HO MHOro aromoB (Mosekyn). Ecam
usMeHsiercsl remreparypa I’ atoro ase-
MeHTa 06beMa, TO M3MEHSIeTCS U KOJIU-
YeCTBO TENJOTHI B HeM (T.e. naMeHser-
cs ero BHYTPEHHSSA sHeprus). Msme-
HeHMe KoJudecTBa TenaoTbl AW Mok-
Ho 3amucatb B Buje AVCAT, rne C —
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MenI0emMKoCcmsy eJUHIIBI 00beMa TeJa,
T.e. BeJMYMHA, UMEIOIas IPOCToil pu-
3MYECKUI CMBICJI. OHA paBHAa H3MeHe-
HUIO TEIJIOTHhI eIMHUIbI o6beMa TeJa
pU U3MEHEHUH TEeMIIEPATYPbI HA OJMH
rpaayc. Ilyctp B anemente o6bema AV
Hem MCTOYHMKA Temaa.! Ecan xosmye-
ctBO Tema W B ameMeHTe o6beMa U3-
MEHSIETCsI, TO B OTCYTCTBUE MCTOYHUKA
TeIJIa 9TO BO3MOJKHO TOJIBKO 3a CYET
TOrO, 4YTO OHO Ju60 BHOCUTCA (BTEKa-
eT) B aJIeMeHT 06beMa, 1160 BBIHOCHUT-
cs1 (BbITeKaeT) U3 HETro, a TOUHee: I
BHOcuTcs (BTekaet), u BIHOCUTCS (BBI-
tekaer). VIMEHHO 5TOT MPOLECC OIN-
CBIBAET NJOMHOCG NOMOKA Menid.
O6o3HaunM ee 6ykBoil ¢g. IlmoTHOCTD
MOTOKA TEIIa — BEKTOP, [T03TOMY, 3HAs
g], Mbl 3HAaEM He TOJIbKO KaKOBa BEJIU-
YHA MOTOKA, HO W KyJa OH HaIpaB-
JieH. Pa3MepHOCTh IJIOTHOCTH ITOTOKA

2
TeIIa ecTh ZI>I</(M Ed:). Bocrob3zo-

BaBIIMCh BBITUCAHHOW Pa3MepPHOCTHIO,
HETPYAHO [aTh CJIOBECHOE OTIpejielie-
HHUE IJIOTHOCTH TIoToKa Temaa (cre-
JafiTe 3TO CaMOCTOSITENIBHO).

YUro6bl MOTOK TeIlIa, OMUCHIBAEMbIi
BEKTOPOM G, o6ecriednBas N3MEHEHHE
co BpeMeHeM Temieparypbi T’ ajeMeHTa
o6beMa AV, OH JOJIKEH IOJYUHSATHCS
oTipe/ieIeHHOMY CcOOTHoIIeHuto. s
MPOCTOTHI PACCMOTPUM HEOHOPOHO
HaTPETHIN cTepKeHb. V3Menenne koJu-
YyecTBa TEILIa B CJIOE€ TOIIUHONL 2Ax
cepeIHa KOTOPOTO MMEET KOOPAUHATY
X, 3a BpeMs1 At orpe/esisieTcst KoJmye-
CTBOM TeILIa, IIPOTEKAIOIETO Yepe3 rpa-
HHUIIBI CJIOS:

CAT [2SAx =4, (x = Ax)SAL -
= q.(x + Ax)SAt

(S — ceuenne crepxus). Orcioja mMoJy-

' Mosxem noxasamvcs, wmo smo
UTUWHASL (PPA3d: KAK BHYTPU Mead MOXem
6vimv ucmounux menaa? Jleexo npueecmu
npumMepsl, NOKA3LIBAIOUUE, 4MO MO
603M0xH0. Hanpumep, ecau no
MEMALIUUECKOT NPOBOJIOKe meuem
NEKMPUUECKUL MOK, NAOMHOCIL KOMOPOZO
j, MO 8 Kax0oM eOUHUYHOM 3leMeHme
obsema 6 pauﬁuuy BpeMEHU BbIOCAACTNCS,
menJio, pasmoe p] , 20e P — yoeavioe
conpomus.nenue memaiid. /Ipyzot npumep:
HA CMEKAANNYIO NAACIUNY Ndddem c8em,
KOMOPbITL 4aACMUUHO NO2JI0UAeMCs.
naacmumnotl. Yem darvuie om ucmounuxd
ceema 6 2ay6v nAACMUNLL, MeM
unmencugnocms ceema menvute. Kyoa
desaemcst IHepzus C6eMOBHIX KEAHMOE NPU
amom? B KOHEUHOM umoze OHa mpamumcs
Ha pasozpes naacmunvt. B xaxoom
anemenme 06veMa NAACMUHBL GbLOCAICMCS
menzo. Hcmounux menia mem mougiee, wem
6onvue K0IPppuyuenm nozrowenus u wem
uHmMeHcueHee ceemo6oll NOMmoxK.

YaeM NCKOMO€ COOTHOIIEHNE:

L/ L (1)

Nx At
I/le MHIEKC «X» YKa3bIBaeT, YTO MOTOK
TemJia HalpaBsJeH BAoJb ocu X. Takum
06pa3oM, CKOPOCTb M3MEHEHUsI TeMIIe-
pPaTypbl €O BPEMEHEM OIIPE/IE/SAETCS
CKOPOCTBIO M3MEHEHMS ILJIOTHOCTH II0-
TOKa Temsia BAoJb crepskus (Ag,/Ax
Ha3BIBAIOT 2PAOUEHMOM (. BIOJDb OCH
X). Ecam g, He 3aBucur ot x, o T =
=const (ckombKO TemIa BTEKaerT,
CTOJIbKO U BBITEKAET).

PasenctBo (1) — 3amuch 3akoHa co-
XpaHeHusl. B gaHHOM c/Iydyae — TeILTa.
IToo6HbIe PaBEHCTBA BCTPEYAIOTCS Ya-
cro. IlycTh, HampuMep, 9acTHIIBI KaKO-
rO-TO COPTa PACTBOPEHBI B KUAKOCTH
nu B TBEpIoM Tedie (ceifuac HeBakHO).
KoHuenTpanuio pacTBOPEHHBIX YaCTHI
(ux uncJo B egunuIe o6beMa) 0603HA-
uynm 7. Tor/ia, ecau KOHIEHTpAIA Heo-
JIHOPOJHA BJOJIb och X, TO

Moo B
Ax At

rae j, — IIOTHOCTb IIOTOKA YaCTHIL

B/IOJTb OCH X (paSMepHOCTI/I’ [n] =

=1/m%, 1/ Ve I]: ). PaBeHnctsa

(D u ) — emte He ypaBHEHI/IH. Hano
BBISICHUTD, OT 4ero 3aBHCAT ¢, U j,,
TOT/1a, BO3MOKHO, OHM TIPEBPATATCH B
ypaBHeHHus. BbIBaeT, 4TO IPUXOJUTCS
BBINUCHIBATh HE OJIHO, @ HECKOJBKO
ypaBHEeHHii, YTO6bI IMETh BO3MOKHOCTb
ONUcaTh TEPEHoC Teria u,/ Uiu Belle-
CTBa.

K BbIsIcHEHUIO TOTO, KaK BO3HHUKAET
IIOTOK TeIlJJa U OT Yero 3aBHCHT ¢,
o/10ieM (peHOMEHOIOTMIECKH, T.€. Ha
5TOM 2Talle Mbl He Gy/1eM HHTEPEecOBaTh-
CS MeXAHU3MOM TIEPEHOCA TeTLTa.

Ecmm tremmepatypa ogHopozxHa (T.e.
HE 3aBUCUT OT KOOPJMHAT), TO TEIIome-
peHoc oTcyTcTByeT. EcTecTBeHHON Me-
poii HEeoJHOPOJHOCTH TeMIepaTyphl
MOYKET CJIY’KUTb IPaJUEHT TeMIIepaTy-
poIAT/Ax . PazymMHO IIPeANOJIOKUTD,
qTo

q, = —n—. 2)

MbI (heHOMEHOIOTHYECKT BBETN KO3b-
dbutent — xoagpguuyuenm menaonpo-
600HOCIMU %, Pa3MEPHOCTDb €T0 JIETKO
YCTaHOBHUTD CPaBHEHHEM C Pa3MePHOC-
10 q: [#] = [lx/(KDOi&). 3nax
MUHYC B BbIpaxkennu (2) Hammuca st
TOro, 4T06BI KO3 OUIMEHT TEIONPO-
BOJHOCTH GBIl IMOJOKHUTETbHBIM —



BEIIb TIOTOK TEIJIa TEYeT OT TOPSIETrO
KOHI[A TeJIa K XOJOJHOMY.

Eciu B34Th NMPOM3BOAHYIO IO X OT
npaBoii n neBoit uacreil ypasuenus (2),
TO ¢ moMolIbio Bhipaxkenus (1) MoxHO
UCKJIIOUNTh ¢, . [losyuenHoe ypasHe-
uue 1t T (eTo HA3BIBAIOT ypaBHEHUEM
TETIONPOBOIHOCTH ) UMEET CJIeYIONTHiT
CMBICJI: CKOPOCTh M3MEHEHHsI TeMIlepa-
Typbl CO BpeMeHeM HPOIIOPLIIOHaIbHA
6MOpoil IPOU3BOHOI OT TEMIIEPATY PbI
no koopawHaTe. Koadduiment mpo-
MOPIHOHATBHOCTH X = »/C Ha3bIBAIOT
MeMNePamyponposooHoCmuio.

He npuBiekas Kakux-an60 IpecTaB-
JIEHNH 0 MeXaHH3Me IepeHoca TerLla,
MOKHO (HY’KHO) O6PAaTUTh BHUMAaHHE
Ha TO, YTO €CJIU TETLIO MPOXOUT Yepe3
TPaHUIly ABYX CPEJl, TO JOJKHBI OBITH
BBITIOJIHEHBI JIBA YCJIOBHUS , 03HAUATONINE
HEIpepbIBHOCTh IIpOIecca IepeHoca
TeIlJla U3 OJHON Cpebl B APYIyIo:

na epanuye T, = T, ,—%1£ = —%2£

Ax Ax

(ocb X HarmpaBJieHa NepIeHAnKY ISPHO
rpaHulle Cpej).

Yro6bl MOHATH MEXaHHU3M TepeHoca
TEIJIa, PACCMOTPUM [IBA CYIIECTBEHHO
Pa3HbIX CJIyYast:

— MEPEHOC TeTIa 0 TBEPIOMY TEJy,
HO He 110 MeTasny (ganbiie Gyaer 1o-
HSTHO, TI0YEMY MbI MCKJIIOUUIM METAJLI)

— MepeHOC Telia Ta30M, CKaXKeM TI0
BO3/lyXy B Halleii KOMHATe WJU Ha
yauue, i B nose (BCIOMHUM O BET-
pe).

B meepdom mese HeOTHOPOTHOCTD
TEMIIEPATYPhl O3HAYaeT, YTO TaM, T/e
TeMIieparypa Bbiie, atoMbl (MOJIeKy-
JIBL), U3 KOTOPBIX COCTOUT TEJO, KOJIes-
JoTcst GoJiee WHTEHCHBHO, a TaM, TIe
TeMIiepaTypa HUKe, — MeHee UHTeHCHUB-
HO. JlyMato, HUKOTO HE YIUBUT, ECJIH TO
JKe caMoe s CKayKy WHaue: mam, zoe
memnepamypa eviuie, WUcio (PoHOHOE 6
edunuye o6sema boavue, uem mam, 20e
memnepamypa Huxe.’

TemmompoBOAHOCTD — 3TO MOTOK (hO-
HOHOB U3 6oJjiee TOPSIUNX MeCT B GoJiee
xosoaubie. Hamo MoAYepKHYTh, 4YTO
YaCTHUIIBI, U3 KOTOPBIX TIOCTPOEHO TEJIO,
He nepemeraiorcs. Econ ne npu6erarb
K MPeCTaBIeHnIo 0 (POHOHAX, TO HAJI0
61710 OBI PACCMOTPETH B3ANMO/IEHCTBIE
MEXK/y YacTUIaMu, 6Jaroapst KOTopo-
My WHTEHCHBHO KOJIEGTIOINECS YacTH-
16l BOBJIEKAIOT B CBOE JIBUIKEHNUE COCET-

2®Donon — xeanm ssyxosvix soan (max
Ke, KaK homon — Keanm 1eKmpomazium-
nowx goan). (Hpum. ped.)
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HIIEe YaCTHUIbI, a T€ CBOUX COCE/IEi — TaK
TETLJIO TlepeMetaeTcs 1o terry. Ha a3br-
Ke (POHOHOB BCe 3HAUYMTEHHO HATJIS[I-
Hee.

DOHOHBI [ABUTAIOTCS XAOTUYECKH,
OuYeHb YaCTO CTAJKHUBAIOTCS C Pa3JINy-
HBIMHU TPENSTCTBUSIMU: C TI'PAHUIIAMUI
KPUCTAJJINTOB, C JINCTOKAIUSIMHU, JIPYT
¢ npyroM. Mepoii ux cBO60OHOTO Tiepe-
MEIIEHUST CIYKUT OAUHA C80600H020
npobeea | — cpejiHee PACCTOSTHIE MEK/TY
CTOJKHOBEHUSIMU. [eoMeTpuveckue
IIPE/ICTABJIEHNST MOTYT TIOMOYb BbIYKC-
JIUTh TIOTOK TeTLJIa, TMepeHOoCuMbIit ¢ho-
HOHAMU, TIPU 33JIaHHOIT CKOPOCTHU U3Me-
HEHUSI TeMIEepaTypbl, a TeM CAMbIM —
K03(pDUIHMEHT TEJIOPOBOIHOCTH

w= Clu . (3)

3nech C — 10-IIpeXKHEeMY TeIlI0eMKOCTD
eInHUIbI 06beMa, HO TTOSIBUJIACh U HO-
Bas Gyksa (z1a eme ¢ yeproii) u . 1o —
cpennss (I09TOMyY ¢ 4epToii) CKOPOCTH
(pornonoB. MOHOHBI — KBAHTBI 3BYKOBOM
sneprun. CpejHss CKOpocTb (HOHOHOB
MOPSI/IKA CKOPOCTH 3BYKa U B TBEPJOM
TeJe.

Cremyer o6paTuTh BHUMAHUE HA TO,
YTO KOI(P(PUINEHT TEITONPOBOIHOCTH
B (hopmy.te (3) COCTONT U3 TPEX COMHO-
JKuTeseil: (OHOHHOI TEMJI0eMKOCTH,
JUIMHBL 11po6era (POHOHOB, CKOPOCTH
ononos. IlepBbIil cOMHOXKHTETH YKa-
3bIBaeT, yTO TEePEHOCUTCSI, BTOPOU — Ha
KaKoe PacCTOSHUE, TPEeTUil — ¢ KaKoi
ckopocTbio. Tak ycTpoeHbl MHOTHE KH-
HeTHYecKue Ko3(PPUIMEeHTDI.

Dopmya a1 %, Kak U GOJbIINH-
cTBO (DOPMYJI 3TOH CTAThH, TIPETEH/IYET
Ha MPaBUJIbHOCTD 10 NOPSOKY GeSuUUU-
Hbl, YTO NOJAYEPKHBAET 3HAYOK <« =»
BMECTO 3HAKA PABEHCTBA.

B zase cymecTByoT iBa MEXaHU3Ma
nepeHoca Tersa. I'a3 oTanyaercs teM,
4TO B HEM Hapsiy ¢ Xaotudeckum (rer-
JIOBI)IM) JIBUKEHUEM YaCTHUI[ BO3MOXHO
VIOPSIZIOUEHHOE [IBIJKEHNE B BH/IE Ha-
IIPaBJIEHHOIO II0TOKA YacTull. B noroke
CPeHsS CKOPOCTb YaCTHUI] OTJINYHA OT
uyss (g 20). Takoii noTOK, eciu TeM-
neparypa B rase Heo/JHOPO/IHA, TIEPEHO-
curt rero. Ilogo6Horo Mmexanusma, ec-
TECTBEHHO, HeT B TBep/ioM TeJsie. Eciu B
cpennem ras nokoutcsa (o = 0), 10 B
pesyJbTaTe CTOJIKHOBEHHMH yacTuir 60-
Jiee MHTEHCUBHOE XaoTnieckoe (Terio-
BOE) JIBIKEHUE DACIPOCTPAHSIETCS 110
ragy — IepeHOCUTCS TeIIo. JTOT MeXa-
HU3M TI0XO0K Ha MIEePEHOC Telia B TBep-
noM teste. Toapko BBOANTD (DOHOHBI HET
HEoOXOMMOCTH: IEPEHOC TeTlJIa OCyIie-
CTBJISIIOT CaMM 4acTHIbl rasa. Koaddu-

3

IUEHT TIEPEHOCA TEeIJia BBIPAYKAETCS
(bopmymnoit, aHATOTUYHON TTPEBITYTIEl :
»x= Clo, (3)

HO 371ech C — TEMJI0EMKOCTD €IHUITHI

o6beMa rasa, [ — cpeaHssl JJIMHA CBO-
60/1HOTO TIpo6ETa YaCTUIIbI Ta3a, & U =

=kT/m — cpenHsisi CKOPOCTb XaOTH-
YECKOTO JIBVJKEHUS YACTHIl, TAE M —
Macca OT/eJIbHON YaCTHIIbI.

Yro6bl HECKOJIBKO NEPEGUTD TSIIKEJIO-
BECHOE M3JIOXKEHUE MPOCTOr0 BOIPOCA,
CKaXkeM: criennpuIecKy ra30Bbiil MeXa-
HU3M [IEPEH0CA TeIIa — IOIPOCTY Hepe-
MeINIMBaHUe, YTO OCOOEHHO OYEBUJIHO,
ecan ynopsagodennoe (Heremaosoe)
JIBUYKEHUE Ta3a [UKJINYHO.

Terepb, HaBEPHOE, SICHO, TOYEMY MbI
UCKJIIOYMIA METAJIJIbI, OMUCHIBAST TEIl-
JIONPOBOJAHOCTD TBEP/AbIX TEJ: B ME€TAJI-
JIaX ecTb CBOGOAHbBIE d1aeKTpoHbl (243
9JIEKTPOHOB). DJIEKTPOHBI HE IIPOCTO
MPUHUMAIOT YYaCTHE B TEILJIOIPOBOHO-
ctu. VIX nBMXeHUE — 21d8Mbulill Mexa-
HU3M MENnJIONpo6oOHOCINU  MEeMALd.
IIosToMy Hazf0 yTOUHUTD, KAK ABUXKYT-
cs1, CO3/1aBast MOTOK TEILIA, JTEKTPOHBDI.
[lepenoc Teryia 3J1€KTPOHAMU HA3bIBA-
€TCsl TeTIONPOBOHOCTBIO, €CJIH TLIOT-
HOCTb TOKA B METAJlJIe PABHA HYJIIO, T.€.
OTCYTCTBYET YIIOPSIZIOUEHHOE IBIKEHUE
3JIEKTPOHOB.

ITepenoc Teria 3JIEKTPUYECKUM TO-
KOM U BO3HHUKHOBeHHe Toka (1au pas-
HOCTH TIOTEHIIMAIOB) O/ BO3AEHCTBY-
eM TpajlieHTa TeMIIEPATypbl — BCE 9TH
SIBJIEHUST HOCAT 0600I11aio1iee Ha3BaHue
mepmoarekmpuueckux aenenuil. Oco-
6eHHO GOJIBIIYI0 POJIb OHU UTPAIOT B
MOJIYITPOBO/THUKAX, 3HAUYUTETHHO 60T
YYBCTBUTEJBHBIX K TEMIIEpATYype, 4eM
MeTaJLIIbI.

L

Terepb MOXXHO TBITATHCS OTBEYATH
Ha BOIIPOCHI, TIPUBJIEKIINE MOe BHUMA-
HHUe W TOCJTY>KUBIINE TTOBOJIOM K HaIlU-
CaHUIO CTATHHU.

Haunem ¢ Hamux ouryuieHuii.

JlOTPOHYBIINCH JI0 TOPSTYETO MJIN XO-
JIOJTHOTO TIpe/IMeTa, CEB B BAHHY C TOPSI-
4yell WM TeII0i BO/IOH, OKYHYBIINCH B
Mope, MBI JOBOJIBHO TOYHO OIpe/iesIsieM
TeMIIepaTypy TOTO, C YeM COTIPUKAcaeT-
cs Hame Teso. Ha Berpy Mbl 4acTto
onmobaeMcsi: B XOJIO/IHbIN BETPEHBIH /IeHb
BO3/IyX HaM KakeTcst 60J1ee XOJI0HbIM,
4eM MoKasbIBaet repmometp (310 u yuu-
THIBAIOT CUHONTHKK). UTO 3Ke Mbl 4yB-
CTBYEM, eCJIN He TeMIIepaTypy OKpy Ka-
fouteit cpenp? He BpaBasich B Mexa-
HU3M oryieHus (s B 9TOM He pasbupa-
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10Ch), ¢ GOJBINOI MOJell yBEPEHHOCTH
MOJKHO CKa3aTbh: MBI OIIyI[aeM U3MeHe-
HUE TeTJI00TBO/1a UJIH TETIJIONPUTOKA IO
CpPaBHEHMIO C OOBIYHBIM. MeXIy Tpo-
YUM, [IPU OJHOI U TOH Ke JOCTaTOYHO
BBICOKOI Temmeparype (HO He Takoii,
4TOGBI 06KEUbCSA, SKCIEPUMEHTHPYS)
MeTaJlJl KaKeTCs 3HAYNTEeIbHO TopsTiee,
yeM, CKaxKeM, JepeBO. A XOJIOJHBIH
MeTaJLT KaxKeTcs XoJo/Hee fepesa. Ten-
JIOTIPOBO/THOCTD METaJIJia 3HAYUTENbHO
60JTblIIE TETJIONPOBOIHOCTH JIepeBa. A B
BO3IyXE...

[laBaiiTe cpaBHIM NIEpPEHOC TeTlIa 3a
CYeT BETPA, T.€. 32 CUET YIOPSI0UYEHHO-
TO TIepeMeleHns] YaCTHI[ Ta3a, C HacTo-
SITIEN TeTIOPOBOAHOCTHIO. IIycTh cKo-
pocTb Berpa ectb v, . IlaoTHocTh noTo-
Ka TeIJa, MepeHOCHMOTO BETPOM, IO
HOPSJKY Beanuunel pasia Wo,, toie W
— KOJIMYECTBO TEIJIOBOIT 9HEPTUU B €/~
mune obbeMa rasa (C = AW/AT -
nomuute?). CpasauBast Wo, ¢ ILIOTHO-
CTBIO TIOTOKA TellIa u3 BoipaxkeHuii (2)
n (3'), BUAWM, UTO TIPU PaBEHCTBe
IJIOTHOCTEH ITOTOKOB CKOPOCTB BETpa
TOJ;KHA OBITH PABHOM BeJMYMHE

C _|AT

op =~ [5|=

W T Ax

O11eHKa CKOPOCTH N3MEHEHNUS TEMITEpPa-
Typnol npocta: AT/Ax =8T/L, rne 8T —
PA3HOCTh TEMIIEPATyP HA PACCTOSTHUU
L; C/W =1/T (cM. onpese/ieHue Tem-
JgoeMkocTn). Urtak,
__lor
Or =0 ZT .

Bouibinast 370 CKOPOCTh W MaJI€Hb-
kas? EcrecTBeHHO mocuuTath ee s
Bo3ayxa. Maccol Mosekya N, u O,
(OCHOBHBIX COCTABJIAIOMNAX BO3IyXa)
6ausku. IlpuMeM HUX paBHBIMHU
m =6 10 kr. Torna

o = KT <40JT (w/c).
m
[limHa cBobomHOro mpobera [ yacTwuir
rasza TeM 6O0JIbIlle, YeM MEHDIIIE PA3Mep
MOJIEKYJ Ta3a U MeHbIIe YHCJI0 MOJe-
KyJ B exmuuile o6bema n. Herpymno
OIIEHUTh:
% = na’,

rae a — pasmep MoJsekyabl (Kak mpa-
BUJIO, 9TO HECKOJBKO AHTCTPEM, T.e.
~107'" M). B rase nmpum HOpMaJbHBIX
yenopusx n = p/(kT) ~10° 1/m°.
Orcrona [~ 107 M. Ocraercs BbIGpath
onenky anaa 87/L. Koneuno, onenka
CYIUIECTBEHHO 3aBUCUT OT KOHKPETHBIX
YCJIOBUI: B KOMHATE MEPEraj] TeMepa-

KBAHT 1998/ Ne 4

Typbl 1 °C GbIBaeT Ha PACCTOSIHUU MET-
POB, a BOKPYT 4esoBeueckoro teqa (c
temieparypoii ~37 °C) ecrb TOHKMI
caoit (~1 MM), B KOTOPOM IPOMCXO/UT
U3MEHEHNe TeMIlepaTypbl WHOTJA Ha
JIECSITKU TPa/IyCOB.

[Ipu caMbIX ONITUMUCTUYECKUX OIIE€H-
kax —npu 07 ~1°C, L ~3 M — cKOpoCTb
HepeHoca Terlia o KOMHATe COCTABJISET
vr~10™* M/ c. PeanbHble BeTepku, Ko-
TOpble IYIOT B KOMHATe, €CJM OHa He
IJIOTHO 3aKyTNOpEHa, UMEIOT 3HAYMTeb-
HO OGOJIBIIYIO CKOPOCTb, M, CJeJoBa-
TEeJIbHO, TJIABHBI MEXaHWU3M MEPeH0ca
Telia — JBMKEHHE BO3jyXa. ITO, I0-
JKaJyi, 6bLTO U TaKk OYEBH/IHO: KTO HE
3HAET, YTO MOXKHO BBICTY/IUTb KOMHATY,
HETIJIOTHO TIPUKPBIB POPTOUKY. A KOT1a
«paboTaeT» UCKIIOUUTETHHO TENJIONPO-
BozHOCTD (II0TOKOB BO3ayXa HeT, Gop-
TOYKA MJIOTHO 3aKPbITA), TO B KOMHATE
Ipu TOi ke paboTe OTOIJIEHUS OYeHb
TeIIo.

Wrak, TeraonpoBoAHOCTb — Me/lJIeH-
HBII TIPOIIECC, YTO M He YAMBUTEJbHO:
YACTHIIBI IBHKYTCSI XAOTHYECKHU U JIUIITD
6J1aro/1apsl MHOTOKPATHBIM CJIy4aifHbIM
CTOJIKHOBEHUSIM W3 TEIJIOH 006JacTu
nona/aoT B xouaoHy0. He To uTo 11pn
HAIIPABJIEHHOM IIOTOKE YacTHUll, KOTJa
OHH JIBIDKYTCS KaK ObI OPTaHN30BAHHO.
KoneuHo, B IIOTOKE OHM JIBUXKYTCS Xa-
OTHYECKH, HO B CpelHeM — 6ce, KaK
00Ha, CO CKOPOCTBIO, 3HAYNTEIBHO, KaK
IPaBUJIO, TIPEBBINIANIEH v .

st terioo6MeHa Ha MTOBEPXHOCTH
Tesa yeaoBeka, korga 01~10°Cu Ll ~
~1 MM, IS CKOpOCTH HepeHoca TerTa
nonydaeMm ov; ~1 mM/c. CropocTtb He-
60J1bIIOTO BeTpa v, =2 — 4 M/ c HeHaM-
HOTO TIPEBBIMIAET CKOPOCTb ovy. Tak
MOYEMY K€ HA BETPY HaM CTAHOBUTCS
3aMeTHO xoJsofHee? Buanmo, npn ana-
JIM3e HAITNX OIIYIIEeHUH BAXKHYIO POJIb
UTpaloT KaKHWe-TO He YYTEeHHble HaMu
(axropnr. IIpexxse Bcero, B BeTpeHyI0
MOTO/ly 3aMeTHO BO3pacTaeT NHTEHCHB-
HOCTb MCHAPEHUsI BJIArk ¢ TIOBEPXHOCTH
Tejaa, UYTO, ECTECTBEHHO, OXJIaXKJaeT
koxy. Kpome Toro, BeTep cayBaer Teln-
JIbI CJI0i BO3/1yXa, KOTOPbIN B OTCYT-
CTBHE BETPA OKPY>KAET KOKY U 3aMETHO
3aMeJIJIsieT Tpolece Temiaoo6Mena (3a
cuer ypeaudenus L).

* k%

Ho moTok co3nanus moka He MO3BO-
JIAET TePefTH K «KOCMUYECKOW» TeMe.
Benomunitacsy oxna us 3azau I1.J1.Ka-
IHIbI, KOTOPYIO (KaK 1 MHOTHE APYTHE)
OH TIpe/jiaraj MOCTYTAoNNM B acIu-
panTypy. 3agada GopMyIupyeTCs 9yTh
UTPUBO, HO IIPEJECTb ee, KOHEYHO, B

(pusuke nesa. Uro6wl chopmynnpoBaTh
samauy Kamuusr, BepreMcs K ypaBHe-
HUSIM, OTUCBHIBAIOIINM 3aKOHBI COXPa-
HeHus: Tenya — ypasHenue (1), uactun
— ypasuenue (1'). Iocreanee ypaBHe-
HU€e ONUCHIBAET JBUKEHWE PACTBOPEH-
HBIX B CPe/Ie Ty>KePOJHBIX qacTuil. Ecu
HUKaKWe MEXaHUIECKUE CUJTBI HA aCTH-
I[bI HE JIEHCTBYIOT, TO H3MEHEHUE YUCIA
yacTull B a7eMenTe o6beMa AV cBszano
TOJIBKO € «3KeJaHUEeM» OJIHOPOJHO Pac-
npenenuThes o Teay. I[loatomy

An
E ’
(MBI, Kak M paHblle, CYUTAEM, UTO
KOHIIEHTPAIMST 72 3aBUCUT TOJBKO OT
KOOPAMHATHI x). MBI CIIeNNaNbHO He
MPUCBOMJIN 3TOMY YPABHEHUIO HOBDIH
HOMeD, 4YTOOBI MOAYEPKHYTH €T0 CXO/-
ctBo ¢ ypasHenueM (2) (aHasoruuHo
cxozcTBY Mexay ypaBHenusmu (1') u
(1)). Koadduiment nponopuuoHaib-
Hocta D Mexay An/Ax 1 HIOTHOCTHIO
IOTOKA YacTHI] j, Ha3bIBAETCS KOIP-
GPuvuenmom oudppysuu.

Vpasuenua (1') u (2') onucbiBaior
muddysuio — cayyaiiHoe 6JIyKIaHUE
PACTBOPEHHBIX B TeJie YaCTHIL, KOTOPOE
MPUBOJINT K [IBYKEHUIO MTPOTUB TPAIN-
€HTA MX IJIOTHOCTU: YaCTHIIbI B CPEHEM
JBIIKYTCS Ty/a, T/ie uX MeHbine. Ecan
B Tesie ecTb Harperast o6sactb (B Heii
TeMIepaTypa 6oJIbIiie, 4eM BO BCEM TeJie)
un 06J1acTh ¢ GOJIBIIONH KOHIIEHTPAIIK-
eil paCTBOPEHHDIX YACTHII, TO IOCTETIEH-
HO Tetio (TeMmepatypa) 1,/ Mu 9acTu-
bl GYIyT PACIpPOCTPAHSTHCS 110 BCEMY
Teay. V13-3a TOro 4to 370 — cayvaiiHblii
nporece (Kaskaoe eMHUIHOE TIepeMe-
IeHNe TPOUCXOJUT B CIy4YailHOM Ha-
[PaBJICHUM HA BEJUYMHY HOPsaKa [),
muddysusa, Kak U TENJIONPOBOIHOCTD,
— MeLIeHHbII ipottecc. Oco6eHHO MejI-
JieHHO Jnddy3usi IPOUCXOMUT B TBEP-
JIOM TeJse, TAe [UIsl NepeMenieHust u3
OJTHOII TIO3UIMH B IPYTYIO YACTUI[A 10~
JKHA TIPEO0JI0JIeTh TOTEHIMANbHbIN 6a-
pbep.

Pa3 ypaBHeHUsI, ONUCHIBAIOIINE TEII-
JIOTIPOBOJHOCTD U AU Py3uio, oJuHa-
KOBBI, TO JI0JUKHBI GbITh (4 ecTh) o6miue
4yepThl y 9THX siBjeHnii. Hanpumep, o6a
3TU sIBJIeHUsT 06J1a[IatoT JI0GOIBITHBIM
(1 04eHb BaXKHBIM) CBOWCTBOM 71000-
Oust, KoTopoe Mbl cHOpMyIUpyeM Ha
npuMepe TeIonposogHocTu. Ilyctnb
pasHble 4YacTH TeJa C XapaKTepHbIM
pazMepoM L HAXOJATCSI B HAYATHHBIH
MOMEHT TIPU Pa3JUYHBIX TEMIEpPaTy-
pax. Kax oneHuTtb xapakTepHoe BpeMsi
T, 32 KOTOpPOE TeMIepaTypbl IPaKTH-
4eCKHU BBIPOBHsIIOTCS (PasHOCTD TeMiie-

J.=-D (2)



paTyp yMEHBIIUTCS B HECKOJIBKO pa3)?
OxasbIBaeTcs, 3TO BpeMs 3aBUCHT OT L
1 OT K03 PUIMEHTA TeMIIEPaTy POITPO-
Bognoctu X = x%/C:

L2
T=—. 4
X (4)
AHayoru4HO, 171 ipotiecca auddy3un
r ,
=5 (4")

B camoMm sene, mIOTHOCTD ITOTOKA OIie-
HUBAETCSA Kak ¢, ~ xAT/L, JIJIA Tpajin-
eHra rnoJjgydaem OI[EHKY
Aq./Dx ~q. /L ~%AT/I*, a ckopoctb
U3MEHEHUsT TeMIlepaTypbl OllEHUBAEM
kaxk AT/At ~ AT/t . U3 ypasuenns (1)
ToJIy4yaemM

AT AT I?
CiN%T, nt~—.
T L

OkasbiBaercs, eCau MmepeiuTn K 6es-
pa3MepHBIM KOOPAWHATAM M BPEMEHH,
caenas 3aMeny t' = ¢/t u X' = x/L,
TO B YPaBHEHUSX TETLJIOIPOBOIHOCTH
un nquddysun ncuesaoT KoaddunueH-
o X mw D (ecrm T m L cBA3anbl
coorHomenusmu (4) nmu (4')), u atn
ypaBHeHUs] MPHOOPETAIOT aGCOJIOTHO
onuHaxkoBblil Bua! Ilpu atom ecn yBe-
JUYUTh B b pas MmpocTpaHCTBEHHBIN
MaciTab, To BpeMeHHOI MaciiTab HaJ0
yBeuuuth B b® pas — B 5TOM M 3aK-
JIIOYaeTcs mogo0wme.

¥ ok %

Temeps — 3amaua Kammmbr. 3a cTo-
JIOM JIOCTaTOYHO OGOJIBIIOr0 KaGuHeTa
cumut mpodeccop. /IBepb oTkpbiTa. B
JIBEPDb 3aXOJUT CTYAEHTKA [Js CAaul
ak3ameHa. Crogmuili psjioM ¢ Hell He-
IpeMeHHO yJIOBHJ ObI 3amaxX /IyXOB,
KOTOPBIMH OHA IOJIb3yeTcs. YBHUJEB,
41O Tpodeccop UTO-TO YHTAET, CTY-
JIeATKA CMYIIEHHO OCTAHABJIMBACTCS U
CTOUT B OXKUJAHWH TOTO, 4TO Tpodec-
COp TIOJTHVIMET TOJIOBY U TPUTJIACHUT ee
Kk croxy. CrpamuBaercs, yepe3 Kakoe
BpeMs TIpodeccop TOAHUMET TOJOBY,
MOYYBCTBOBAaB 3amax Jayxos? Bor u
BCe.

[1.JI.Kanuma, naBas 3ajgauu, paspe-
TIIJT TI0JTb30BATHCS YeM YTOJHO: B pac-
MOPSKEHUN  3K3aMeHYIoIIerocs: Oblia
6ubmmoreka Muctutyra Quanyecknx
npobJeM. [laxke COBETOBATHCS MOKHO
6bLIO C KeM YTOJHO, KPOME CBOEro
Gyayuiero pykoBoureas (110-BHANMO-
my, IL.JI. cumras, 4to 6ymyuuii acmu-
PaHT JOJUKEH T0Ka3aTh YMEHUe IMOJIy-
yaTh MH(MOPMAINIO, HAXOIUTh €e, a y
CBOETO PYKOBOJUTENS MOJYyYUTh KOH-
CYJIbTAIMIO JIETYE JIETKOTO).

4*

MPOCTO OU3UKA

ITa 3a/ava — ¢ TMOABOXOM. MHOTUM
KaykeTcst, 9To peub unet o auddysun.
W cparommmit sK3aMeH MbITAJICS pa3bic-
KaTh 3HaveHue Koadduimenta aud-
(bysun B Bo3myxe TSKEJIBIX MOJEKYJT
(MMEHHO OHM OTBETCTBEHHBI 32 apo-
mat). B peiictBuTensHOCTH, BpeMs,
KOTOPO€e HY>KHO TSI)KEJIbIM MOJIEKYJIaM,
4TO6BI OOGHAPYKUTDH cebsI OKOJIO TPO-
(eccopa, ompenensercs ABMKEHHEM
BO3/lyXa B KabGUHETEe — KOHBEKIMUBHbI-
Mu nomoxamu. V1 npaBuibHOe pelie-
HUe 33/[aull HAYMHAETCS] C BBISICHEHUS
YCJIOBHII B KAOWHETE: OTKPBITHI JIU OKHA
— €CJI JIeJI0 TIPOUCXOIUT JIETOM, BKJIIO-
4YeHbl T 6atapen — ecJu 3uMoil. VHbI-
MU CJIOBAMHU, HAJI0 BBISICHUTH, KaKOBa
MPUYMHA J[BUKEHUST BO3/lyXa, OLEHUTD
CKOPOCTb JIBMJKEHUSI, a BPeMSI YiKe
omnpe/esisieTcs TPUBUAJTIBHO: 3HASI ATY
CKOPOCTb M PACCTOSTHUE OT CTOJa [0
JIBEPH.

Jymaio, uTo cKasaHHoe panbiie (pas-
Jla, 0 TIepeHoce Tema, a He o auddy-
3UM) OGBACHSIET, MOYEMY HYKHO B 9TOM
cJrydae penraTh 3aauy He o nuddysnn,
a o aBWxKeHMH Bozayxa (Ha yueHOM
SA3bIKe — 3a/a4y Ta30AUHAMUKN): -
(bysus Toske MeIIEHHBIN ITPoOIIECC — KaK
1 TETJIONPOBOHOCTD.

£

Tenepnb, MOX0Ke, MOKHO TIEPEXOAUTD
K HArpeToll TactuHe B KocMoce. UTak,
B KOCMUYECKOM TIPOCTPAHCTBE, BHE
BosaeicTBus ucrounnkos temsa (Colr-
HIla, HAIIpUMeEpP) OKa3aJach ILIACTHHA,
Harperasg o Temmueparypbl Tj. Kak
O6y/IeT TIPONCXOIUTD €€ OXJIAK/IEHIE?

[TepBoe, uTo 3acTaBsET 32 yMaThCS,
3TO OTCYTCTBHE TIepejarolieil Cpe/bl
BOKDYT IJIACTHHBI, T.€. CPEIbI, KOTOPast
Morya 6bl YHECTU TEIJIO OT MJIACTHHBI.
To, uTo MBI 06CY3K/1AJU PAHbIIE, CBOIU-
JIOCh K PACTEKAHUIO TETLIa, T.€. K BOBJIe-
YEHHUIO B TCIIJIOBOEC ABMXECHNE «HOBDBIX»
y4acTKOB Tesia (TBepAoro, AKUAKOrO Ul
razoo6pasnoro). Ho Beap Tenepb BOK-
pyTr maacTuHbl HeT Hu4Yero. O KakoM
TeTie MOXKHO TOBOPUTH? Botpoc mpa-
BUJIbHDBIN, ¥ OTBET Ha HETO €CTh: OXAdXK-
denue Hazpemoi naAACMUHBL NPOUCKO-
dum 3a cuem usiyUenuss e 1eKmpo-
MAZHUMHBIX BOJIH.

OTKy/a 21eKTPOMAarHUTHbBIE BOJTHBI?
Benp ner, Bpose, HUKAKOrO MCTOYHMU-
Ka 9JIeKTpoMarauTHoro moJst. [locmien-
Hee — HEBEPHO. ATOMBI U MOJIEKY JIbL
COCTOST M3 3apsDKEHHBIX YacTuil. Bos-
6y>KJasCh 3a CYET TEIJIOBOTO [[BUXKe-
HUSI, OHU UMEIOT BO3MOXKHOCTB, Tepe-
X0/ B Gojiee HU3KOE SHEPTETUUECKOE
COCTOSHME, UCIYCTUTb (POTOHBI — W3-

I5

JIYYUTb 3JEKTPOMATHUTHBIC BOJIHBI.
Ilpu mo6oit Temeparype B TeJie €CTb
doTonbl. VX BKJIaf B TEIIOBYIO SHED-
ruio Tena (B Temno) mnpeHeGpeKUMO
MaJ [0 CpPaBHEHMIO C BKJaJOM, Ha-
npuMep, (POHOHOB; HACTOJIBKO MaJI, 9TO
He CJEIyeT €ro y4MThIBaTh HpPHU BbI-
yucJeHuu TengoeMkoct Tesa. Ho
TOJMIBKO (DOTOHBI MOTYT YHECTH 3SHep-
TUIO TeJla, €CJM OHO HAaXOJMTCSH B IyC-
ToTe. VIMeHHO u3Tydenue )OTOHOB OII-
pemenser 31ech MOTOK Terma. Kosmae-
CTBO M3JIyYEHHOTO U3 TeJa TeIlJa OYeHb
PE3KO 3aBUCHUT OT TEMIEPATYPhL:

q, =oT",

rae O — nmocrogauas Credana — Boub-
1nMaHa, K0a(h UIMEHT, HOCAIIMH UM
IBYX (u3uKoB, chopMyJIUPOBABIINX
saxon wmanyuenns (Moszed Credan,
1835 — 1893; Jlroasur Boabiman, 1844
— 1906; mepBbIll — 9KCIIEPUMEHTATOP,
BTOpO# — Teopernk). Ee smauenue mo-
psaka 6 1o BT/(M2 EK4). CMmbICT
3TOI BesIMYMHbI BbIsicHUI Maxc Ilnank
(eMy TpUHAATEXUT BBEEHHE TTOCTO-
aunoit i = 1,100 Ik (&, sHameHy-
[olllee HA4aJI0 KBAHTOBOI PEBOJIIOLUN).
Cornacuo Ilnanky,

_ 2wk
15¢2(2m)°

rae ¢ — ckopocth cBeta.? KoneuHo,
pasaymbiBas 06 OCTBIBAIOMIEN IJIaCTH-
He, s 3Hau Qopwmynay Ilmanka. OmpHo
n3 06CTOSATENbCTB, KOTOpPOE IPUBEJIO
MeHsI, B KOHEYHOM HTOTe, K SKeJaHWIO
HAIMUCATh 3Ty CTAThIO, <«IepeceueHues
KBAaHTOBOTO W KJACCUYECKOTO MOIXO-
JI0OB. Y paBHEHHE TEMJIOIPOBOIHOCTHI
MOXKeT ObITh BbIBEIEHO 6e3 IIpuBJiede-
HUSI KBAHTOBOH MEXaHUKNM U B HeEro
BXO/ISIT BeJIMYMHBI, UMEIOIINe IIPo3payd-
HBIT Kigaccuueckuil (HEKBAHTOBBIN )
CMBICJI, 2 TPAHNYHOE YCJOBHE — B CJIY-
4yae OCTBIBAHMS B IIyCTOTE€ — HEIb3d
c(opMyIMpOBaTh, He NPUBJIEKAsT KBaH-

3 Cmpozo 2060ps, Koapduyuenm O
onucvieaem usnyuenue abcoIOMHO UepHOz0
meaa, xopouweil MoOesvio KOmopozo
saeasiemcs neGoavuoe omseepcmue,
C653bI8AIOUCE NOSOCIIL 6 MeEAe C GHEUHUM
mupom. Omeepcmue éce noziowaem, Hu4ezo
e ompasxas. Imo — onpedeisouee
c60ticmeo abconiomno uepnozo mead. /[ns
peanvnulx men 6 koapguyuenm G nado
66ECMU MHOKUMELb, KOMOPbLL HA3LIGAIOM
Koaghpuuuenmom cepocmu. Ilpu yposne
MOYHOCINU HAWUX OUEHOK €20 MOKHO He
yuumoieamv. B nawe epems mepmun
«K03ghpuyuenm cepocmus uacmo
UCNONIBLIOBAICS, OISl WYMOK, He ecezdd
6e3o0udnuix.
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TOBOI MexaHuku. O6paTnuTe BHUMAaHNUE:
ecJl yCTpeMuTb nocroguuyio Ilmanka
h x Hymo (Tak OGBIMHO COBEPIUIAIOT
mepexojl OT KBAaHTOBBIX (HOPMYJ K
KJaccuyeckum), To moctostiHas Cre-
¢ana — Bosbimana obparurcst B Gec-
KOHEYHOCTb. MHe II0Ka3aJaoch HHTe-
pPeCHBIM paccKasaTb, Kak Iepelliera-
10TCST KJIaCCHYeCKue 1 KBAaHTOBbIE (DOP-
MYJIBL.

L

[laxxe eci MJIACTUHY 3aMEHUTH 6Gec-
KOHEYHO TIPOTSKEHHBIM CJIOEM TOJIIIH-
HOU 2d, TOYHO PENTUTD 3a7a4y HEMPOC-
to. Ho MHOTOE MOKHO BBISICHUTH pac-
Cy:KIast, a He pemias.

HauneMm ¢ o4eHb TOHKON IIJIACTUHBI,
TaKO# TOHKOH, 4YTO MOKHO CUMTATh TEM-
mepaTypy B cJOe He 3aBHCAIIEH OT
KoopauHATLl X. OXJTaxIeHne MIacTu-
HBI TIPOUCXO/IUT, KaK MBI CKA3aJH, U3-
3a nasayvenus. Torga

Cd£ = —oT", npuuem npu ¢t = 0
At
T=T1,.

HerpyaHo y6eautbest (Tomy, KTo yMme-
€T MHTerpupoBaTh u auddepeniupo-
BaTh), UTO pelleHne 3TOTO yPaBHEHUS
TaKOBO:

T; Cd

0
y ty =——=.
et N 30Ty

CorJiacHo nocenHeil popmyie, mac-
THHA Gy/IeT OCTBIBATH GECKOHEUHO J10JI-
ro: TOJIBKO IIpu ¢ — o Temineparypa I’
o6parutcst B Hoaib. Ho, HaBepHOE, HUK-
TO He YAUBUTCS, €CJIH 3a BPEMS OXJIaXK-
Jenusa t, . NpUHATH Bennuuny f,. Tak
KaK M3BECTEH BECb PEXUM OXJaK/e-
HUS, TO MOXXHO YTOUYHHUTD BPEMSI OXJIAXK-
JleHusI, 3a/1aB BOIIPOC, HAIIpUMEP, TaK:
3a Kaxkoe BpeMs TeMIleparypa ILIacTH-
HbI u3MeHUTCs BaBoe? Ilo dopmyie
uMeeM

3

OXJI

=T7t,
(t,., B ceMb pa3 GoJpure, ueM £, (1) —
HaJI0 OBITh OCTOPOKHBIM, J[€JIasi OIlEH-
Ki).

B TosCcTON NIAacTUHE OXJAXKJEHHE
OIPaHMYEHO HE CTOJBKO HM3Jy4eHUEM,
CKOJIDKO TEIJIONPOBOJHOCTBIO: TEILIO
JIOJIKHO «I06PaThCsi» /10 TPAHUIIDI, YTO-
6b1 naaayuutsest. [lostomy ¢, ~Cd? /=
(cm. popmyay (4)).

Koneuno, He06X0MMO yTOUHUTD CJIO-
Ba <TOHKasi» U <TOJICTas» IJIACTHHKA
(¢usura Tpebyer 6osee CTPOTOTO CJIO-

KBAHT 1998/ Ne 4

BoymoTpebJienusi, yeM o6braHast GbITO-
Bas peub). Ipy6yIo OLEHKY XapakTep-
HOit Bemuunnbl d,,, ¢ KOTOPOi Ha10
CPaBHUBATH TOJIIUHY TLIACTUHBI d,
MOJKHO cJleJIaTh, IPUPABHAB {, . B IBYX
MpeeTbHBIX CAyYasx:

%
xap 3
oT,
Taxkum o6pasom,
Cd
——  ecmd<d.
3 xap
30T,
tOXJI ~ Cd2
,ecmd>d_ .
” xap

Kax mb1 Bugenn, koadpdutiueHT Ter-
JIOIIPOBOJTHOCTH % COJEPIKUT MHOKUTE-
JeM asuny mnpobera GOHOHOB [, T.e.

de~1A

xap ’

rae A — Ge3pa3MepHbIl MHOXHTED,
paBHbIil Cﬁ/ (OTOS) . Herpynno y6eaurn-
cst, 94T0 A BCerjia 3HAYUTEbHO MPEBOC-
XO[UT eJMHUILY, TI09TOMY XapaKTepHast
TOJIIMHA MIACTUHBI d,, BO MHOTO pa3
mpeBbIliaer uHy mpobera [. ITo —
JIOBOJIBHO BAJKHOE 3aMevanue, TaK Kak

HAJI0 OBLIO YOEIUTHCSI B TOM, YTO MBI He
BBIIILJIN 32 TIPEIeNbl MaKPOCKOIMUYEC-
KO (bU3UKH.

Ecnm 6b1 MBI pemanym TPHUKJIATHYIO
3a/1ayy, TO BCE BEJMYUHBI, KOTOPBIMU
OIEepPUPOBAJIU, MbI B3sjii ObI M3 CIIpa-
BOYHUKA JIJIsI TOTO MATepPUasa, U3 KOTO-
poro caenmana maactuHa (CKaxkeM, je-
TaJb Tesjeckona <«Xa66ia») U, TOYHO
pEIINB ypaBHEHUE TETLIOIPOBOHOCTH,
HaILIN OBl TEMIIEPATYPHBIH PESKUM 13-
nemsi. CKopee BCero, MPHUILIOCH Gbl
YYeCcTb OCBEIIEeHUEe ITLIACTUHBI JydaMu
CouHila, maieHne Ha MJIACTUHY MUKPO-
yactun (IIPU CTOJIKHOBEHUM BbI/IE/ISET-
ca Temnao) u T.I. Takue pacyeTbl He
BXOJIAT B HaNIy 3agaqy. OTMeTUM TOJTb-
Ko, uro Muoxkuteab A npu Ty - 0 ne
crpemutrcs K Geckonewnoctu. [leno B
TOM, YTO TPH HU3KHUX TEMIIEPATypax
TeroeMKocTh C IIPONOPIMOHATbHA TO3
U TeMIlepaTypa BOBCE BBIMAJAET U3 OT-
BeTa.

N

Ecmu y unratens ara cratbs npoOy-
JUT WJIN YKPENuT MHTepec K (pusmKe,
oObsIcHAONEH OECKOHEUHOE YUCJIO SIB-
JIeHUIl, ¢ KOTOPbIMH HAC CTaJKHBAeT
JKU3Hb, aBTOP GY/ET BIOJHE YIOBJIET-
BODEH.



