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CoryiacHO JIOMIE/IINUM JI0 HAIUX JIHe# abCOJIIOTHO MpaBIUBbIM pacckaszaM OapoHa, B CTapUHY JIJIsd
MIPOU3BOJICTBA OXOTHUYbEH JIpOOK pacIljIaB/IeHHbI CBUHEI] KallaJl ¢ BbICOKUX OarreH. Bo Bpems
1oJIeTa Kalljisd MpUHIMaJIa chepruaecKyio (hbopMy o1 JeficTBHEM CUJI TOBEPXHOCTHOIO HATS KEHUS
U ycIieBaJia OCTBITh JI0 TeMIepaTypbl KpucTajuimsanun. Takum obpasoM, Ha 3eMiio «c Hebay (B
OYKBAJIBHOM CMBICJIE TOIO CJIOBA) ChINAIACH «TOTOBAs TPOLYKIH». ..

Hae:xHoe mpon3BojIcTBO MEJIKOI Apobu pajtmycom 1o = 1,0 MM 0becriednBaIoCh Ipu MEHUMAIbHOMN
BbIcoTe Oarau hy = 50 M. IIpn MeHBIIUX BbICOTAX KaIlJIM CBUHIIA HE yCIIEBAJIU OTBEPIEBATD.

Bo Bpems BOHHBI ¢ «KPYIHBIM HEIpuUsATeIeM» 0apoHy HOTPeb0BaIOCh HAJAJUTH MPOU3BOICTBO
KPYIHOI japobu pajuycom r; = 2,0 MM.

**TIpu KaKoil MUHUMAJIBHOI BBICOTE HOBOI Gamman H 3T0 BO3MOXKHO?**

C‘{I/ITELIL/'ITG7 9TO KallJIM 2KNJAKOI'O CBUHIIa KallalOT C faruu Ipu TeMIiepaType IJIaBJICHUA, a 11a/1al0T
Ha 3€eMJIIO IIOJIHOCTBIO OTBEPJACBIINMMU.

Pemmmre 31y 3a/1a9y B ABYX CIIydasx.

2.1 IIpenebperast cuyoii CONPOTUBIEHUS BO3IYXA.
2.2 C y4eTroM CHUJIbI COIIPOTUBJICHUS BO3IYXA.
DTOT ciIydail Topasio CJIoKHee, IO9TOMY HEMHOTO BaM IIOMOYKEM.

Onucanue nadenus meaa ¢ YHEMOM CONPOMUBAEHUA sosayaca npedcmae,/mem coboti docmamouro
CAOAHCHYIO 3aacmy: meao HavuHaem Jeu2amsveca YCKOPEHUEM 606001020 TL(I()@HU.H/; €20 CKopocmd
pacmem, a YCKoperue YMEeHbUWAEMCA;, HAKOHEY, CKOPOCITNDb TMENq docmuezaem c60e20 MAKCUMAALHO-
20 3HAYCHUA, U danee meno deuscemcas PABHOMEPHO C amoti CKROpoCcmsilo.

C' xopowetl, mouHocmv0 makxoe 06UNHCEHUE MONHCHO PACCMAMPUBAML KAK COBOKYNHOCMY PAEHO-
YCKoperno20 deusicenus (¢ yckopenuem c60600H020 nadenus), a no doOCMUNCEHUY CKOPOCTNU YCMa-
HOBUBULE20CA J6UINCEHUA — DBUNCEHUA PasHoMEPHo20. Ha pucynke nokazana npedrazaeman 3a46u-
CUMOCTD CKOPOCTU O, 6PEMEHU.

Hakomer, ere HECKOIBKO «I10/ICKa30K». 1. KoamdecrBo TermmoTsl (),
nosiyderHoe (OTJAHHOE) TEJIOM C TLIOMIAILI0 MOBEPXHOCTH S 3a IPO- v i
MeKyTOK Bpemenu At:

Q = OC(T — Tg)SAt,

riae (T — Ty) — pasnocms memnepamyp meaa U okpystcarousets cpeot,
a — K03 DUIUEHT TeIIOOTIATH, 3aBUCAIIIN TOJIBKO OT (PUBNIECKUX
CBOMCTB KOHTaAKTUPYIOIUX MAaTEePUAJIOB.

2. Cuta cOPOTHUB/IEHUS BO3/IyXa 3aBUCUT OT CKOPOCTH JIBU2KEHUSI TEJIa U U OMUCHIBACTCs (DOPMYJIOit
1 2
Fconp. = Cx§p0U SCE?

9 kunacc. Teoperndeckuii Typ. 1



rjie S, - IIOMIA/Ib OEPEIHOr0 CeUeHusl Tela, Py - INIOTHOCTh Bo3ayxa, C, - 6e3pasMepHbiil KO3h-
durmeHT J1060BOIO COMPOTUBIIEHUS, 11 Tesl chepudeckoit popmbr C), = 0,60.

3

3. ObbeMm mapa pajguyca r paBen V = %m’ , TITIOIAIb ero mosepxuocTn S = 4mr2.

KI'

4. ITnornocrs Bozmyxa po = 1,255, nutornocts ceunna pp = 11 - 103M—3.

Pemienune

3adanue 2. «/[pobv Mionxzayserar

2.1 ITockobKY cu/Ioif COPOTUBJIEHUS BO3/IyXa MOXKHO IIpeHeOpedb, TO JPOOUHKa OyIeT ¢BOOOIHO
11aJIaTh ¢ OAITHU BBICOTOHM h ¢ yCKOpeHMeM CBOOOJIHOIO maJjieHusd ¢ 0e3 HavajbHOU ckopoctu. Jljs
9TOro eif moTpedyeTcs BpeMs

2h
=\ (1)

[TockonbKy TemIlepaTypa CBHHIIA BO BpeMd KPUCTAJLIU3AIUNA OCTAETCd IMOCTOSHHOM, TO TIPH pa-
Jmyce JTpOOMHKH T 3a BpeMsl moJieTa (CM. MOJICKAa3Ky) OHA OTJIACT B OKPYIKAalollee MPOCTPAHCTBO
KOJIMYECTBO TEILIOTHI

Q = o(T — Ty)St = a(T — Ty)drrt, (2)

rie T — Temneparypa ILIaBJIeHusl CBUHIA, 1y — TeMmieparypa okpyxkaioiieil cpeabl. C apyroit
CTOPOHBI 3TO KOJMYECTBO TEILJIOThl MOXKET OBITh HANJIEHO M3 YCJIOBUS IOJHON KPUCTAJLIA3AINN
CBUHIIa 3a BpeMs I10JIeTa

4
Q=m\=pV\= p§7rr3/\, (3)

IJie p U A\ — COOTBETCTBEHHO IUIOTHOCTD U YIeJIbHAS TEII0Ta KPUCTAIN3AINY ([IJIABJICH ) CBUHIIA.
IIpupasuuBas Boipazkenus (2) u (3), ¢ yaerom (1) naiizem

h= 1% (—Q(T”i T0)>2r2. (4)

[ToBTOpsisi TOIOOHBIE paCCyKIAEHUS JJI «KPYITHO» JIPOOHU, TOJTYIIM

H= 1% <—&(Tpi To))2 R (5)

Paznenus (5) Ha (4), okoOHUATEIBHO HafieM

2 2
H:R—h:<§) h=200m=2,0-10*m. (6)

r2 r
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2.2 [Ipu onmcanum najieHusd «JIPOOUHKH» C YUE€TOM CUJIbI COITPOTUBJIEHUS BO3/yXa, 3aMETUM, UTO
ee CKOpocThb v(t) OyJIeT PacTH ¢ IIePEMEHHBIM YCKOPEHHEM JI0 HEKOTOPOTO

YyCTaHOBUBIIECI'OCdA 3HAYCHUA U, a JaJiee IIaJCHue 6y,ZL€T paB-
HOMEPHDBLIM.

st oneHKu BbICOTHI Oaitau H B 9TOM cilydae IPUMEM,
9YTO XapaKTep 3aBUCUMOCTH CKOPOCTH JAPOOUHKN OT BpeMe- e — - -
Hu v(t) uMeeT BUJ, TpeJCTaBIeHHbIH Ha puc. 21, T.e. co-
CTOUT M3 Y9aCTKa PABHOYCKOPEHHOT'O JIBUKEHUs JIJTHHOM S g Snrz
U y9acTKa PaBHOMEPHOI'O JIBUKeHUsl JInHOi So. Coorner- et

=
CTBEHHO I f

S+ S, =H (7) Puc. 21

’ll,2 U . .
e S, = 29 Sy = u(t — 5), t — uckKoMoe BpeMs TaJieHus ¢ OalllHi BbICOTOM H B pamMKax JaHHOI
Mogeau. C yaeToM 9TOro mojyvdaem
H
l=—+ — (8)
u 29

[To ycmoBuio 3a71a4un 3a BpeMs IoJieTa ¢ Kams JOJKHA ITOJTHOCTHIO KpUCTaIIn30BaThed. 13 ypas-
HEHUS TEIJIOBOTO OaJlaHca B STOM CIydae MMeeM

H 4
oT = Ty)amr*t = a(T — T)mr® (= + % = mA = pVA = pzmriA 9)

U3 (9) maiigeMm cBs3b MeXKy BBICOTOM Garmmun H 1 OMUCAHHBIMHI [TapaMeTpaMn

PATU u?
H—_ P 10

Kak cnemyer uz (10), ogauM U3 mapaMeTpoB, ONPEIEISIONUX BHICOTY OAIllHU SIBJISETCST CKOPOCTh
U yCTAHOBUBIIErocs majeHnd karu. J[is ee HaxoxkjeHusi Bocrosiblyemcs II 3akonom Hbiorona,
COIVIACHO KOTOPOMY B 9TOM COCTOSIHUM CHUJIa TAXKECTH JIOJIZKHA OBITh paBHA 110 MOJIYJIIO CHJIE CO-
MIPOTUBJIEHUST BO3/LyXa

T

5 pou’mr? (11)

mg =

U3 (11) ¢ ygerom Toro, 9To Macca KarIu

4
m=pV = ,0§7T7“3

HaigeM
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8pgr
— 12
Ucnonssys sopakenus (10) - (12), g Boicors! Gammn Ho, HEOOXOANMON IS HPOU3BOJICTBA
«KPYIHOi» IPOOH PaMyCoOM Tz, IOy IHM

2
22 gy t) -2 (13)
riuy 29 29

Boruuncsisist ¢ momoripio (12) ckopocru uy = 19,9% u ug = 28,3% 1 HoACTaB/IASA Oy IeHHbIE 3HAYE-
uust B (14), oKoHUIATEIBHO HafieM

Hy=1,6-10% m. (14)

U3 cpasuenns (14) u (6) BuauM, 4TO YHCJICHHOE 3HAYEHHE JIJIsl BHICOTHI OAIIHU CTAJO MEHBIIE B
caydae «PaBHOYCKOPEHHO-PABHOMEPHOIO» JIBUKEHUs. JTO HUCKOJBKO HE YJIUBUTEIbHO, T.K. CHJIA
COIPOTHUBJIEHUS BO3JIyXa CO3J/IAET <«IapallioTHBIN 3hdeKkT», yBemynBas BpeMs IaJleHUs Kallin
¢ JIAHHOM BBICOTBHI (CpeJIHsIS CKOPOCTD MaJieHusl yMeHbIaeTcs1). TakuM o6pa3oM, Kallis yCIeBaeT
KPHUCTAJJIN30BaThCA U IIPU ITaJIEHUU C MEHbIIIeil BBICOTBI, YeM B CJIydae TOJIbKO PABHOYCKOPEHHOI'O
JBUZKCHUS.

B saksodenne 3amernm, 9ro Bhipaxkenue (10) He nmeeT cMbIc/aa Mpy OOJIBINX 3HAYEHHUSX U, TI0-
CKOJIbKY TIPU 9TOM BbICOTa Oarmaun H mosrydaercs OTpUNaTeIbHOM. DTO MMeeT O9eBUIHbBIN (pu3u-
YeCKWI CMBICTT — B HaIlleil MOJIeJI BBICOTa DAITHU M3HAYAIBLHO MPEJIoIaralach JOCTATOTHON s
TOrO, YTOOBI KAIlJIs «yCIIeJIay Pa30rHATHLCS JI0 IIOCTOSTHHOM cKopocTu u. B mporuBHOM citydae Oymer
OTCYTCTBOBATh YYaCTOK PABHOMEPHOTO JiBMKeHus Kariun. CopMmyiupyemM KpUTepuii J0CTATOTHO-
CTU KOJINYECTBEHHO

H>H" =5 (15)
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