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KonTposabhast paboTa

1. AY! Ckopocts 3ByKa B OapumoH—(OTOHHOI cpeje.
Haiiti oTHOIIIEHNE TLTOTHOCTH SHEPIUU OAPUOHOB K ILIOTHOCTH dHEPTuH (POTOHOB B AMOXY PEKOMOU-
Harnuu. Haititu ckopocTh 3ByKa B OaprnoH—(pOTOHHOIT cpeie HeOCPeICTBEHHO Tepe 3Toi smoxoit. Bo
CKOJIBKO Pa3 OHA OTJIMYAeTCs OT PEeJSTHBHCTCKOTO 3HaveHust 1/ V37

2. Ten3opHO—CKAJIIPHOE OTHOIIIEHUE.
Paccmorpum nHMISIIUOHHYIO MOJIENIH C TIOTEHITHAJIOM

V(¢) _ ‘/0+m2¢2/2 npu ¢> ¢1 ;
OBICTPO cragatouit mpu ¢ < ¢y ,
rae ¢ <K My, cm. pucynok 1. TloxyauTs orpannyenns Ha mapaMeTphl MOJIEIN, TOTPeOOBAB BBITOJI-

HEeHH YCIOBHHA MeIIeHHOIO CKATHLIBAHMS U IIPABUILHON BETHNYNHBI CIIEKTPA CKAISIPHBIX BO3MYIICHUIT
Ps ~ 2.5-107°. HaiiTu TenzopHo—cKaisapHoe oTHomenne r = Pr/Ps. Cpapauth co caydaem Vo = 0.

4C)

Puc. 1: Pucynok k 3amgade 2.

3. PenukToBble rpaBuTAIlMOHHBIE TMOJMHBI VS LISA.
TeH30pHBIE BO3MYIIEHHS (PEJTUKTOBBIE TPABUTAIMOHHBIE BOJHBI) OMUCHIBAIOTCS YPABHEHHEM
2

h+3Hh+=—h=0,
a

I7e MBI OIIyCKaeM TeH30pHBIE HHIEKCH Y BO3MYIIEHUS METPHIECKOTO TeH30pa h;j;
k — KoH(MOPMHBIN UMITYIbC BOJTHBI.



(a)

(b)

(c)

[TokazaTh, 9TO MOCTE BXOJA IO TOPU30OHT IPABUTAIIMOHHASA BOJIHA BEIET CeOSI CIAEIYIONUM 00-

pasoM: ht) = C;)Ej;t cos (k:/ % + @/)) )

rjie 1) — HadajbHas ¢a3a, HeCyIIECTBEHHAs JIJIs PEIeHUs JAHHONW 3a/1a4u.

[TycTh HaYaIbHAST AMILIATYA TPABUTAIMOHHBIX BOJIH paBHa h; & /Pr; ~ 107°, uaro coor-
BETCTBYET XapaKTEPHBIM MPeICKa3aHUusIM UHQISIUOHHBIX TEOPHil CO CTENMEHHBIM MOTEHIINAIOM.
Yemy paBHA COBPeMEHHAs aMIUINTYIa BO3MYIIECHUI ¢ JJIMHON BOJHBI A ~ 108kM ?

Cwmoxker u kocmuaeckuit marepgepomerp LISA, gyBcTBUTEIBHBIN K BOJHAM TaKOW JIIWHBI,
OOHAPYZKUTH PETUKTOBbIE TPABUTAIMOHHBIE BOJIHBI, €CJIH €ro 4yBCTBATENIBHOCTH paBHA h 2
107287

4. dKOnupos3uc.
PacecmoTpum ogHOPOIHYIO U M30TPOIHYIO BCeTeHHYIO, corcumaouyiocs mo 3aKOJTHY

(a)

(b)

(c)

a(t) o< [t|P, e t<0, p>0.

[Ipr kakux 3HAYEHUSX P TEH30PHBIE MOl Heorpanmdenno pactyt npu t — 07 [Ipu kakux p
OHH OCTAIOTCs KOoHeuHbIME! B mepBowm ciydae BcelnenHast cTAHOBUTCS CHIBHO HEOIHOPOIHON 1
aHM30TPONHON ipu ¢ — 0; MOIeTh HE caMOCOoT/IacoBaHa. byaeM paccMaTpuBaTh BTOPOi CIydaii.
Haiitn momyctumble ypaBHEHUS COCTOSHUSA IS MAaTepHUH, 3al0THSIONel Beenennyio.
Yrasanue. PaccMaTpuBaTh TOJIBKO YPABHEHUST COCTOSIHUS P = wp, e w = const.

[Tpeanoao:KuM, TP HEKOTOPOM MAaJIOM 3HAYeHWW |t| czKaThne CMeHSIeTCsl PACHIPEeHHeM, Mocie
9ero HAYMHAETCS OOBIYHAS CTA WS JOMUHUDPOBAHWS pajuanun. Perraer n Takas MOJe/b TPO-
OJ1eMy KPUBHU3HBI!

C‘{I/ITaH, YTO TEH30pHbI€ BOSMYIIEHUA N3HAYAJIbHO HAXOOUINUCH B BAKYYMHOM COCTOAHHUN, HalTH
HaKJIOH CIEKTpa MOIIHOCTH 3alOPU30OHTHBLIX TEH30PHBIX MO Ha FOpﬂqeﬁ CTaJUH.

5. CaxapoBCKue OCIHNJLIAIAN.
Crenaem (HempaBUIbHBIE) MPEINOIOKEHHs, YTO COBPEMEHHAS TEMIEePATYpa PETUKTOBOIO U3y de-
HUS TOXKJIeCTBeHHO paBHa Hymio (To = (), IWIOTHOCTH SHEPrUU OOYCJIOBIEHA HEPETITHBUCTCKUMHE
nporoHamu u Heiitponamu (Qp = 1), a coBpemenHoe 3HaveHwe mapamerpa Xabbaa paBHo Hy =
70kMm/(c - Mnc). lamee 6ymem cantarh MPOTOHBI W HEHTPOHBI SJIEMEHTAPHBIME YACTUIIAMHI, POIK/Ie-
nrem ete” map mpeneGperkeM.

(a)
(b)

(c)
()

[TokazaTh, 9TO Ha paHHUX dTAIaX BOJIOINUHU Cpejia B Takoit Beeennoit Oblia pesisiTHBUCTCKOT!.
Onenuts KpacHoe CMeIIeHue Z., + 1 = ag/de, MOMeHTa mepexoga CO CTaTUN JOMUHUPOBAHMUST
PEeSITUBUCTCKOI MaTepuu Ha MAaTHEPUATHHO—IOMUHUPOBAHHYIO CTAJIHIO.

ByayT im B coBpeMeHHYIO 310Xy MMETh MECTO OCIUJLISIUN 110 UMITYJIHCAM aMILIATY/ BO3MYIIe-
Huil WI0THOCTH (GAPUOHHBIE AKYCTHUECKHE OCIUILISIINN)?

OmneHuTh paccrostame o uMIryabcam Ak /ag MeKy OCIUIISITHOHHBIMA TIHKAMH B COBPEMEHHYO
3MOXY M COOTBETCTBYIONINE JTWHBI BOJIH.



