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1. TlosicHUTEILHAS 3aIHCKA

HanexxHrsie marHbie 0 TEITOQM3MISCKUX CBONWCTBAX KHUAKOCTSH KpaifHe He-
00XOIMMBI TS Pa3JIAd HBIX OTpacJieii COBPeMEHHON HayKH U TexHUKH. [loaTomMy B
MOCJIEIHIE TO/bI B PA3HBIX CTPAaHAX 3aMETHO aKTUBM3WMPOBaiack paboTa o co3/a-
HUIO 0a3 JaHHBIX TEINTO(M3MUCCKNX CBOWCTB TCX HONOTHUSCKH BAKHBIX BEIIECTB
(TRC, Scientific & Technical information Network, NIST WEBBOOK, VBT AH-
TEPMO, OPI’AHUKA u ap.).

CxopocTs 3ByKa SABJIAETCS OJHUM M3 Hanbosiee MHGOPMATUBHEIX ITApaMETPOB
BEIIIECTBA, C MOMOIIBIO KOTOPOTO COBMECTHO C JAHHBIMHE O TUIOTHOCTH, ABICHAH
HACHIIIEHHOTO Mapa, TEIUIOEMKOCTH W [P., MOXKHO IOJy4YHTh JTOCTOBEPHYIO HH-
dopMarmio 00 ympyrux, TINIOPU3HUECKNX, CTPYKTYPHBIX, PEIAKCAITMOHHBIX W
IPYTuX (DM3UKO-XMMHUECKUX CBOMCTBAX BeIIecTBa. VIMEHHO >TMM OOBACHACTCS
BO3POCIIMIA HHTEPEC K 3KCIIEPUMEHTAIBHBIM JAHHBIM [0 CKOPOCTH 3BYKAa B XKHJI-
KHX ¥ ra3000pa3HbIX cpenax.

HecMoTps Ha 3T0, 3KCTIEPUMEHTATBHBIC JaHHBIE TI0 CKOPOCTH 3BYKa Ha JIH-
HUM HACHIIEHUS B IIAPOKOHW 00JacTH TeMIepatyp, BKIIOYArOIel KpUTHUECKYIO
TOUKY, U B 0fHO(Aa3HOM 0OIAaCTH MPH BBHICOKUX JIABJICHHSIX, TOJYUEHHbBIE POCCHIi-
CKVMH HCCJICAOBATS/IAMH U MPU3HAHHBIC HAYYHBIM COOOIIECTBOM, O CHX TOP HE
CHCTEMAaTH3NPOBAHEI ¥ HE CTAH/AP TH30BAHBL

B mpenmsinymeit padote — Metoguka I'CCCJ MD 155-2009 «MeTtoauka
M3MEPCHIS CKOPOCTH 3BYKA M INIOTHOCTH B JKHAKHX M Ta3000pasHBIX Cpelax B
LTHPOKOM JHMAMAa30He IMapamMeTpPOB COCTOSHHSA HMITYJIbCHO-()a30BBIM METOIOM
npeaCcTaBIeHo moApoOHOe onucaHne AS(MPEKTUBHBIX W TOYHBIX HMIIYJIBCHO-
(ha30BBIX YIBTPA3BYKOBEIX METOAWMK M3MEPEHUS CKOPOCTH Y3 B JKHAKOH W mapo-
BOI1 (pazax BelecTBa M €ro IIOTHOC TH B JKUIKOM COCTOSIHHH B IIAPOKOM HHTEPBA-
e napameTpos coctosiHus (0T — 100 go +400 °C u ot 0.1 mo 600 Mlla)».

B nacTosmmielt paboTe TpencTaBIICHBI PE3yIITATEl SKCTIEPHM CHTATHHBIX H3Me-
PEHHMIT CKOPOCTH 3BYKa B TIPESICTBHBIX M apOMATHIECKIX YTIIEBOAOPOIaX W MX rao-
reHO3aMeIeHHbIX. [IprBeneHHbIC 3/1€Ch IKCIICPUMEHTATEHBIE TAHHBIC [0 CKOPOCTH
3ByKa OBLIM MOJNYYSHBI YCHIMAME OOJTBIIOr0 Ynciia WCCIIeoBareliell B TeUeHHe To-
CIICIHUX COPOKA JICT HA OCHOBE SIMHON METOIWKH, MCIIONB3YIOMIEH pa3paboTaHHBIH
B K['Y mmmynscHO-(a3oBbiii MeTo (PUKCUPOBAHHOrO paccTosHus. [laHHbIi MeTOq
MO3BOISET HCIIOB30BATh MAJIbie 0OBEMBI BEIIECTBA, MPOBOANTH M3MEPEHHS CKOPO-
cm Y3, MpakTMIecKh He BO3MYIIAsd WCCIEIyeMylo cpemy, W paboTats B ITHPOKO
00JTacTd MapamMeTpoB COCTOSHUSA, BKIIOUAIOLIEH 001acTh, MPUMBIKAIOLIYIO K KPUTH-
YecKOM TOuKe, MPH CPABHHUTEIFHO BHICOKOM TOYHOCTH PE3YJNIBTATOB HM3MEPEHHUH.
[NpuBomMBIC 3HAUCHHS CKOPOCTH 3BYKa XapaKTePHU3yIOT ITUPOKHI KPYT TeXHAICCKH
BAKHBIX BEIIECTB U B HACTOSIILIEE BPEMsI SBJIAIOTCS HAMOOIIEE OCTOBEPHBIMU B CPaB-
HEHWM C JaHHBIMH, UMEIOIIUMICSA B HAYYHOW M CNpaBOYHOM muteparype. Kpatkoe



OIKCAHKE METONKH U3MEPEHMS CKOPOCTM Y3 M OLEHKA MOTPEITHOCTH MPE/ICTaB-
JIEHHBIX PE3yJIFTATOB MPUBEICHHI B [IprokeHun.

Ipenensrbie yriieBomopoar! (mapadwHBI) TPEAC TaBsHOT co00i Hambosiee
NPOCTOH Psifi OPTaHIMYECKHUX COSTUHEHHI, MOJICKYJIBI KOTOPBIX COCTOSIT U3 ATOMOB
yriaepoaa u Bomopoaa. Oco0oe MecTo B 3TOM psoy 3aHAMAOT H-mapaduHbl (H-
ANIKaHbI), MMEIOLIHE TMHEHHYTO [eN0UeYHY IO CTPYKTYPY MOJIEKYJL.

B >KuxoM COCTOSHHH H-alTKaHBI 00MagaloT OJHOTAIHBIM OJIKHAM TIOPS -
KOM H 4acTO CJIyXaT MOJEJbIO NPOCcTENIEN KOH1€HCUPOBAHHOM CHUCTEMBIL.

ApomMaTHUeCKWi Pl COSMHEHMH HAaYWHACTCA ¢ OeH3o01a. Monekynbl GeH-
30J1a UMCIOT ITMKJIMIECKYIO CTPYKTYPy B BHIC TPABWIBHOTO IUIOCKOTO IIECTH-
VTONTBHIKA, B BEPIINHAX KOTOPOr0 HAXOAATCA aToMbl yriiepoma. Illects atomoB
BOJIOPOJA YAEPKUBAIOTCS ATOMaMH yriiepoja BOMM3H BEPIIMH IIEC TMYTOJIbHUKA
KOBAJICHTHBIMHU CBSA3SIMH.

Oco0BIit MHTEpEC MPEICTABISIOT IPEACIbHBIE U APOMATHIECKHE YTIIEBOAOPO-
JIBI, B MOJIEKYJIaX KOTOPBHIX OIWH WIIM HECKOJBKO BOIOPO/JHBIX ATOMOB 3aMEILECHBI
aToMaM¥ TaJIOTeHA. 3aMeIleHHe aToMa BOAOPOJA Ha atoMbl (propa, xyopa, Gpoma,
Wo/a IpUBOJUT K HEKOTOPOMY MBMEHEHHUIO MOJIEKYIIAPHO#M CTPYKTypbl. PaccTosHus
MEXAy aToMaMH B MOJIEKYJIe TaK)Ke HECKOJIbKO MBMEHSIOTCS, OHaKo (hopma ocToBa
MOJIEKYJIBI OCTAeTCs MpeKHEl. YKa3aHHBIC BEIecTBa UIHPOKO HCTIONE3YIOTCS B BHI-
cOK03((EKTUBHBIX TPOLIECCAX MPOMBBO/ICTBA HOBBIX OPraHUYECKUX COEIMHEHHM.



2. CTaHHapl'Hl:Ie CrIpaBOYHbIC JAHHBIE€ 0 CKOPOCTH 3BYKaAa B JKHAKOM U ma-
pOBOfI q)asax npeaeJJbHbIX H APOMATHYCCKHUX YIUVIEBOAOPOAOB HA JINMHHUHU
HACBIIICHUSA

CkopocTs 3ByKa B PALY HPEIETHHEIX U aDOMATHYECKHX YIJIeBOIOPOAOB H3-
MEpsUIach MHOTHME aBTOPaMHM, OJHAKO OONBIIHHCTBO HM3MEPEHMH OTHOCHUTCA K
HEITUPOKOMY HMHTEPBAly TEMIEPATyp, OXBAThIBAKOIIEMY Y3KYIO 00IaCTh IOJIOKH-
TENIBHBIX WM OTPHUIATEIBHEIX TEMIEPATyp. AKYyCTHIECKHE CBOMCTBA TalOTe€HO3a-
MEITEHHBIX YTJICBOJOPOJIOB paHee, 3a PEIAKHAM WCKITIOUEHWEM, MpaKTHUECKH He
M3YYAIUCh. D10, NO-BUAMMOMY, CBS3aHO ¢ TEXHHYECKHUMH TPYAHOCTIMH, BO3HH-
KalOIIMMHU K3-332 UX BBICOKOH XMMHMYECKON aKTMBHOCTH M TEPMHUUYECKOH HECTa-
OMTBHOC THL

Jlna vccnenosaHuii HCTIOMB30BAIUCH skuAKocTH Mapku XY wiu YJJA, npe-
JOCTABJICHHBIE OTEUECTBEHHBIMHU 1 3apyOexx HoiMK pupMaMu. VX 4rcTOTa KOHTPO-
JMPOBAIACh M3MEPEHUAM M IJIO THOCTH, TIOKA3aTel s IPEJIOMICHUA U TeMepaTypsl
KHUIIEHUS A0 U TOCJIE MPOBEACHUS SKCIIEPUMEHTA.

HccnenoBanua teMmepaTypHOM 3aBUCUMOCTH CKOPOCTH 3BYKa BOJIM3U KpH-
THYECKOH TOYKHM HPEJC TABJIAIOT 0co0kH nHTepec. [lpu npuOMmKeHNH K KPATHIC-
CKO# TOUKE PEe3KO BO3PACTAET TeMIEPaTypHbIH KO3(PUIMEHT CKOPOCTH 3BYKa, a
BEJIMYMHBI CKOPOCTH 3BYKa ¥ auabaTHIECKON CIKIMAEMOCTH P HHUMAIOT KCTPE-
MaJbHBIC 3HAUeHUA. TepMmoamHamudeckas teopus [[. B. [u66ca u JI. /I Jlannay,
ycnemHo pazsusaemast M. Y. Hosukossm [1, 2], mpuBOMT K BEIBOAY O TOM, YTO B
KPUTHYECKO# TOUKE CKOPOCTh 3BYKA IPHHAMAET HYJICBOES 3HAYCHHE.

Hcmonp3yembiii B nabopatopuu MOJIeKyJsipHOH akyctuku Kypckoro roc-
VHUBEPCUTESTA T M3MEPEHHIT CKOPOCTH 3BYKa MMMYJILCHO-(A30BHIH METO 1 MO-
3BONWI AOCTATOYHO ONW3KO MOJOWTH K KPUTHUCCKOHW Touke. B pesynbTate yna-
JIOCH TIPOBECTH PETUCTPALIHI0 CKOPOCTH 3BYKA MPAKTHIECKH HA BCEH KPUBOI paB-
HOBECHS B JKMIKOH M TapoBoit (pazax mns Gompiroro guciia Bemects. OmHako 3a 2—
3 rpagyca 0 KPHTHYECKOH TOUKH MOTJIOIICHAE YIIbTPA3ByKOBBIX BOJH OBLIO CTOJb
BEJIMKO, YTO YIbIPa3BYKOBOI HMIIyJIbC MONHOCTHIO HOTJIOIIANCS CPENOH y)ke Ha
PACCTOSHUH 2—3 MM OT U3TyJaTelis.

Pe3ympTaThl, TIOAYYSHHbBIE [JIs HACBILEHHOM KUIKOCTH U I mapa (Hachl-
LIEHHOTO U IIEPETPETOr0 C P & P, Wi 1> 1), ABIAIOICS Y HIKATIBHBIM K. JlaHHbIE
10 CKOPOCTH 3BYKa /U KPUTHUECKOH 00iacTv, mpuBepaeHHBIe B Tabmumax NIST
JUTS H-aJTKQHOB, HE SBILFOTCS SKCTICPUMEHTATBHBIM Y 3HaueHIIMH. OHU paccuuta-
HBI C TIOMOIIBIO AMIUPUIECKOTO MHOTOIAPaMETPHY €CKOT0 YPABHEHUS COCTOSHHSL.
Tem He MeHee, OHM HAXOAATCSA B XOPOIIEM COTJIACHH C AKCIIEPUMEHTATIbHBIMH
3HAUCHHUAMH, TIPUBEACHABIMHA B CIIPABOYHBIX TAONHIIAX. .

CuctemMaTHUECKHE U3MEPEHUS CKOPOCTH 3ByKa HA JIMHUY HACHIIICHUI B YKa-
3aHHBIX BBINE BemecTBax mposomwu Hepyues FO. A, 3ortos B. B.,, Mensuu-



koB I'. A, [llaxos A. B., bonomuko M. @, PemuikoBa O. C. Tlepedens Iy Onmka-
IMii YKa3aHHBIX aBTOPOB NPUBENEH B [3].

INony4yeHHble yka3aHHBIMH aBTOPaMH 3HAUEHHA CKOPOCTH YJbTIpasByka Ha
JIMHWUY HACHIIIEHNUS B )KHAIKOHW M NapoBoii (asax ais 6e3aucnepcHoOit o 6acTi gac-
TOT MPUBEACHH B MPEACTABJICHHBIX HIDKEe TaOnmuiax. BemuuumHb ckopocTd Y3,
TIPHBEJICHHEIC B TAONHUIAX, SBISOTCSA 3HAYCHHAMH, HHTEPIOIHPOBAHHBIMH K IIe-
JIOYHCJICHHBIM TeMTIepaTypaM Mo TPEM SKCTICPUMEHTATBHBIM TOYKAM C MOMOIIBIO
HHTEp NoJsi Lo HHO # hopmyiisl Jlarpamxka:

u(t) =u(t1)—(M+ u(tz)w +u(13)w.
(tl_[’l)(t]_tf;) (12_t1)(’z_t3) (t3_11)([3_12)

CyMMapHas IOTpeITHOCTh H3MEPEHUN CKOPOCTH 3BYKA HA JIMHUM HACBIIICHI S
MPU TeMIepaTypax, JaJIeKHX OT KPUTHYCCKOH, B :KuaKo# ¢aze coctassuia 0.1 %,
B mapoBoit asze —0.3 %; uBo3pactana 10 1 % BOMU3H KPATHIECKOM TOUKH.

CpaBHeHHe ¢ JAaHHBIMH JPYTHX aBTOPOB, OIEHKA MOTPEITHOCTH IPEICTAB-
JIEHHBIX BEJIMYWNH CKOPOCTU Y3 U XapaKTepHc THKH WCCJICIOBAHHBIX BemecTs [4, 5]
npuseneHs! B [Ipunoxenun.



2.1. CraHgapTHble CIpPaBOYHbIE JAHHBIE 0 CKOPOCTH 3BYKa B Ipee.ibHbIX
YIJIEBOA0POAAX M MX raJIOTeH03aMeIEHHBIX HA JIWHUH HACHIIIEHHUS

Tabmmia 1. CranpapTHble CIPaBOYHbIE JaHHBIE O CKOPOCTH 3BYKA B TIPEAESIBHBIX
yriaesogopoaax Ha muHUHA Haceinerus (Cs — Co, xuaxas daza)

u, M/c
el " eec| T o pec| ™ leec| * o |eec| ™
IICHTAaH TCKCaH renTadn OKTaH HOHaH
-80 | 15341 | -80| 1585.7 |-80 | 1623.3 | - 80 - - 80 -
-60| 14307 |-60]| 1483.6 |-60 | 15204 | - 60 - - 60

-40 | 13274 | -40| 13825 |-40 | 14225 | -40| 1452.2 | -40 | 1487.8
-20 | 1226.5 [ -20| 1284.7 |-20 | 1329.2 | -20| 1364.1 | - 20| 1397.8
0 1128.2 0 11905 | 0 12398 | 0 [ 12780 O | 1310.6
20 | 1031.7 | 20 | 1099.2 [ 20 | 1153.3 | 20 | 1193.3 | 20 | 12269
40 935.9 40 | 1010.2 | 40 | 1068.9 | 40 | 1111.4 | 40 | 1148.4
60 839.8 60 | 921.1 60 984.8 60 | 1030.5 | 60 | 1068.7
80 743.6 80 | 833.8 | 80 903.3 80 | 9513 | 80 | 993.4
100 [ 647.1 100 | 7469 | 100 | 821.2 | 100 | 874.1 | 100 | 918.3
110 | 598.8 | 110 | 704.1 | 110 781.7 | 110 | 836.1 | 110 | 881.2
120 | 5504 | 120 | 659.5 [ 120 | 740.9 | 120 | 798.3 | 120 | 845.1
130 | 500.8 | 130 | 616.0 | 130 [ 700.8 | 130 | 760.9 | 130 | 808.7
140 | 450.7 | 140 | 5732 | 140 | 660.0 | 140 [ 7232 | 140 | 7734
150 | 398.7 | 150 ( 5294 | 150 | 6199 | 150 | 6854 | 150 | 738.0
160 | 3442 | 160 | 484.8 | 160 | 580.2 | 160 | 647.2 | 160 | 702.9
170 | 287.4 | 170 | 4393 | 170 [ 540.0 | 170 | 610.5 | 170 | 666.2
1751 2572 | 180 | 393.0 [ 180 [ 499.6 | 180 | 572.9 | 180 | 631.1
180 | 2253 | 190 | 3454 | 190 | 458.6 | 190 | 5359 [ 190 | 596.1
181 | 218.7 | 200 | 295.6 |200 | 416.6 | 200 | 498.2 | 200 | 560.9
182 | 212.0 | 210 | 2425 | 210 | 373.8 | 210 | 460.5 | 210 | 525.6
183 | 205.1 | 215 214.1 | 220 | 330.0 | 220 422.0 | 220 | 4904
184 | 1982 | 220 | 183.7 (230 | 284.5 | 230 | 382.7 | 230 | 455.1
185 | 191.1 | 221 1773 | 240 2363 | 240 3424 | 240 | 419.0
186 | 184.0 | 222 170.9 | 245 | 210.5 | 250 301.2 | 250 382.3
187 | 176.6 | 223 | 1643 | 250 | 183.5 | 260 | 258.0 | 260 | 344.6
188 | 169.3 | 224 1577 | 251 177.9 | 270 | 211.9 | 270 | 309.1
189 | 161.6 | 225 | 1509 (252 172.1 | 275] 187.5 | 280 | 267.1
190 | 153.8 | 226 1439 | 253 | 1664 | 280 | 161.6 | 290 | 225.3
191 1457 | 227 | 136.7 | 254 | 160.6 | 281 | 156.1 | 295 203.3
192 137.3 | 228 | 1293 | 255 | 154.6 | 282 150.7 | 300 [ 180.7
193 | 128.7 | 229 121.6 | 256 | 1485 | 283 | 1451 [ 305 156.3
194 | 119.6 | 230 | 112.7 | 257 | 142.3 | 284 | 1394 | 310 | 130.4
195 109.8 | 231 1043 | 258 | 1358 | 285 133.6 | 311 | 124.8
196 99.6 232 95.4 | 259 | 1293 | 286 | 127.7 | 312 | 119.4

10




233

86.6

260
261
262
263
264
265
266

122.5
115.7
108.9
101.5
93.1
85.3
76.5

287
288
289
290
291
292
293
294

121.7
115.5
109.5
102.9
95.5
89.4
82.5
75.0

313
314
315
316
317
318
319
320

113.9
108.4
102.0
95.9
89.8
83.4
77.7
67.8
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Tabmmma 2. CrannmapTHBIC CIIPAaBOYHBIE JAHHEIE O CKOPOCTH 3BYKA B MPEIEITBHBIX

yriaeBomopoaax Ha iuHuH Hackimenus (Co — C;y, xuakas dasa)

u, M/C
t,°C | n-nexan | ¢,°C | w-mexan| ¢ °C - t,°C -
VHICKAH YHICKAH
20 1254.9 300 268.7 20 1280.2 300 329.5
30 12152 305 249.6 30 1240.3 305 3124
40 1176.7 310 229.7 40 1207.8 310 295.0
50 1139.4 315 209.2 50 1164.2 315 277.4
60 1100.2 320 188.0 60 1128.1 320 2593
70 1064.7 321 183.6 70 1092.1 325 241.0
80 1025.8 322 179.2 80 1055.7 330 222.1
90 990.3 323 174.7 90 1019.9 335 202.6
100 953.3 324 170.3 100 986.5 340 182.4
110 918.1 325 165.7 110 950.8 345 160.9
120 884.0 326 161.5 120 916.9 346 156.5
130 8493 327 156.5 130 882.8 347 152.0
140 814.9 328 151.8 140 850.6 348 147.5
150 781.3 329 147.1 150 816.2 349 142.9
160 747.2 330 142.4 160 782.1 350 138.1
170 712.9 331 137.7 170 749.8 351 133.6
180 679.2 332 132.8 180 716.3 352 128.6
190 646.1 333 127.4 190 684.2 353 123.3
200 612.8 334 122.5 200 652.0 354 118.3
210 579.7 335 117.3 210 620.6 355 113.6
220 546.3 336 112.5 220 588.0 356 108.3
230 512.7 337 106.9 230 557.0 357 103.0
240 479.6 338 101.3 240 525.0 358 97.5
250 446.0 339 96.0 250 4932 359 92.0
260 411.8 340 90.2 260 461.1 360 86.0
270 3774 341 84.3 270 428.8 361 80.4
280 342.3 342 78.3 280 396.1 362 74.1
290 306.2 343 71.9 290 363.3 363 67.6
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Tabnuna 3. CranmapTHbIe cTIpaBOYHBIE JAHHBIE O CKOPOCTH 3BYKA B MPEACIbHBIX
yTIeBOIOpOaax Ha UM Hackienus (C,, xumkas dasa)

u, M/c

t,°C | n-pomexan | t,°C | w-ngonmekan | t, °C | uw-monekan | ¢, °C | n-momexan

>

20 1296.0 170 775.3 325 294.2 368 134.0
30 1258.0 180 744.0 330 277.5 369 129.7
40 1220.8 190 713.1 335 260.4 370 124.7
50 1182.3 200 681.6 340 2429 371 120.1
60 1145.9 210 651.1 345 225.0 372 115.5
70 1110.8 220 620.9 350 206.4 373 110.7
80 1075.1 230 590.1 355 187.2 374 105.8
90 1038.9 240 559.8 360 167.7 375 100.8
100 1004.2 250 529.4 361 163.6 376 95.3
110 971.0 260 499.2 362 159.5 377 90.4
120 937.2 270 468.5 363 155.4 378 85.4
130 905.5 280 437.8 364 151.3 379 79.9
140 871.1 290 406.5 365 146.9 380 74.1
150 840.2 300 374.8 366 143.0 381 68.0
160 807.3 310 343.2 367 138.5
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Tabmmma 4. CranmapTHBIC CTIPaBOYHBIE TAHHBIE O CKOPOCTH 3BYKa B TIPECITEHBIX
yraeBomopoaax Ha imHuH Hackimenus (Cis; — Cys, xuakas dasa)

u, M/c

t, °C | n-tpunexan | ¢, °C |u-tetpanekan| ¢, °C |1 -TicHTamCKaH|
30 1281.3 20 1325.4 20 1341.6
40 1242.0 40 1252.4 40 1266.9
50 1204.5 60 1179.7 60 1195.1
60 1168.5 80 1107.9 80 1126.0
70 1132.0 100 1037.5 100 1059.3
80 1096.4 120 969.0 120 994.6
90 1063.4 140 902.5 140 931.7
100 1029.1 160 838.3 160 870.3
110 995.6 180 776.2 180 810.2
120 962.5 200 715.9 200 751.3
130 929.7 220 657.1 220 693.4
140 897.2 240 599.1 240 636.6
150 865.0 260 54123 260 580.8
160 834.2 280 482.8 280 525.8
170 801.7 300 4227 300 471.5
180 771.3 320 360.1 320 417 .4
340 294.1 340 362.7
360 306.3

14



Tabmmma 5. CrannmapTHBIC CIIPAaBOYHBIE JAHHEIE O CKOPOCTH 3BYKA B MPEIEITBHBIX

yriaeBomopoaax Ha iuHuH HackimeHus (Cie, skuakas ¢aza)

H-IT'CKCaJCKaH

t,°C (u,mic| t,°C |u, mic| t,°C [u, mic| t,°C [u, mic | t,°C | u, m/c
20 |1356.6] 150 | 917.6 | 280 |[552.9| 394 | 2451 | 420 | 166.8
30 13182 160 | 889.4( 290 [ 5263 396 | 2394 | 422 | 160.2
40 (1283.9] 170 | 858.7 ( 300 | 500.2 | 398 |[233.6 | 424 | 153.5
50 |1248.6] 180 | 830.9| 310 | 4743 | 400 | 227.9( 426 | 146.6
60 [1209.6] 190 | 801.4 | 320 | 447.5| 402 |[222.1 | 428 | 139.7
70 |1175.2] 200 | 774.2 | 330 | 420.6| 404 | 2162 | 430 | 132.5
80 |1142,0] 210 | 7456| 340 | 393.8( 406 | 2103 | 432 [ 1253
90 |1106,0] 220 | 715.7| 350 |[367.1| 408 | 2043 | 434 | 117.8
100 [1074.2 230 | 688.8| 360 |339.4| 410 | 1983 | 436 | 110.3
110 |1043.9] 240 | 661.3| 370 | 312.6| 412 [ 1922 | 438 | 102.5
120 [1009.4( 250 | 633.8| 380 |[2852]| 414 186 440 94.6
130 1979.9 | 260 | 606.7| 390 | 2564 416 | 179.7
140 19502 | 270 | 579.6| 392 | 250.8| 418 | 173.3
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Tabnuna 6. CranmapTHbIe cTIpaBOYHBIE JAHHBIE O CKOPOCTH 3BYKA B MPEACIbHBIX
yraeBogopoaax Ha auaIHM HackeHus (Co — Cyy, xkumkas daza)

t,°C | n-nonanekan | ¢, °C | #-siiko3aH | ¢, °C | #-reHdHKO3aH
40 1315.1 50 1288.8 60 1261.7
50 1279.8 60 1254.5 70 1228.0
60 1244 .8 70 1219.3 80 1194.0
70 1209.6 80 1187.5 90 1161.0
80 1176.8 90 1154.2 100 1128.0
90 11443 100 1122.1 110 1097.0
100 1112.0 110 1090.1 120 1066.7
110 1081.3 120 1059.8 130 1036.8
120 1049 .3 130 1029.5 140 1007.8
130 1017 .4 140 998.8 150 977.7
140 987.5 150 970.4 160 949.0
150 957.9 160 941.6 170 922.5
160 929.0 170 913.1 180 8954
170 900.2 180 884.9 190 868.5
180 871.7 190 857.5 200 842.0
190 8439 200 830.3
200 816.7
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Tabmmma 7. CranmapTHBIC CIIPAaBOYHBIE JAHHEIE O CKOPOCTH 3BYKA B MPEIEITBHBIX

yriaeBomopoaax Ha TuHUH HachimeHus (C,y — Caa, xuakas dasa)

u, M/c

t,°C H-I0KO03aH t,°C H-TPUKO3aH t,°C H-TeTpaKo3aH
60 1265.5 60 1274.8 60 1280.5
70 1233.8 70 1241.9 70 1247.5
80 1200.5 80 1208.4 80 1215.0
90 1168.7 90 1176.0 90 1183.2
100 1136.5 100 1145.5 100 1152.8
110 1106.0 110 1114.2 110 1121.9
120 1075.6 120 1083.9 120 1091.0
130 1045.0 130 1053.8 130 1061.5
140 1015.6 140 1024.7 140 1032.2
150 986.2 150 996.4 150 1003.4
160 957.6 160 967.8 160 975.2
170 930.6 170 940.6 170 948.8
180 903.3 180 913.2 180 921.7
190 876.8 190 887.3 190 895.2
200 850.4 200 860.3 200 868.5
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Tabnmma 8. CranmapTaBle CHPABOYHBIE JAHHEIE O CKOPOCTH 3BYKA B XKHAKHX 1-
Gpomankanax Ha MUHUH Hachimerns (Cs — Cpp)

u, M/c
3 4 5 6 7 8 9 10 11 12

-301146.9|1195.9(1241.9|1275.311309.5(1337.9| -
-20{1111.2{1161.1{1207.0{1240.9{1275.2(1303.5(1330.8| - - -
-10{1075.8{1126.6|1172.4{1206.8|1241.2({1269.5(1296.8| — - -

t,°C

0 11040.7|1092.4|1138.2|11173.0{1207.6(1235.9|11263.3| - |1307.7(1323.8
10 |1006.0|1058.5(1104.4|1139.7|1174.3({1202.6/1230.2| — |1274.6]1290.5
20 1971.6 (1024.9(1070.9]11106.7|1141.5(1169.8|1197.5| - |1241.8[{1257.6
30 [937.41991.6 {1037.8|1074.0|1109.0|1137.3|1165.1| — [1209.5]1225.2
40 [903.7 | 958.6 {1005.0{1041.8/1076.9|1105.3|11133.2| — [1177.6]1193.2

50 [ 870.2 [925.9 | 972.6 {1009.9(1045.2|1073.6(1101.7(1124.0[1146.2|1161.7
60 [837.0 1 893.51940.5 | 978.3 |1013.9|1042.3|11070.5[1093.0{1115.1{1130.6
70 | 804.2 | 861.3 | 908.8 | 947.1 | 982.9 [1011.4[1039.8{1062.5/1084.5{1100.1
80 | 771.7 [ 829.5 [ 877.4 [ 916.3 | 952.4 | 980.9 |1009.5/1032.5(1054.3(1070.0
90 | 739.5|797.9 | 846.4 | 885.8 [922.2 |950.7 | 979.5 |1002.8(1024.5|1040.3
100(707.6 | 766.6 | 815.8 | 855.7 | 892.3 | 921.0 [ 950.0 | 973.6 | 995.1 [1011.1
110(676.0 | 735.7 | 785.5 | 826.0 | 862.9 | 891.6 | 920.8 | 944.7 | 966.2 | 982.4

120 755.51796.6 | 833.8 | 862.7 | 892.1 [916.31937.7 | 954.1
130 7259 [767.6 | 805.1 | 834.1 [ 863.7 | 888.4 [ 909.6 | 926.3
140 696.7 | 738.9 | 776.8 | 805.9 | 835.8 [ 860.8 | 881.9 | 899.0

150 667.9 [710.6 [748.9 |1 778.1 [ 808.3 | 833.6 | 854.6 | 872.1
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Tabnmma 9. Crangap THBIC CIIPAaBOYHBIC JAHHEIE O CKOPOCTH 3BYKA B KHIKHX
1-xmopankaHax Ha JTHHUM HAC bILLIEHAS

u, M/c
4 5 7 8 10 14

-30 | 1353.9 | 1391.7 | 1448.2 | 1469.8 - -
=20 1310.3 | 1349.6 | 1407.8 | 1429.8 | 1470.3 -
-10 | 1267.1 | 1307.9 | 1367.9 | 1390.2 | 1431.0 -

0 | 12242 | 1266.6 | 1328.4 | 1351.2 | 1392.3 -
10 | 1181.7 | 1225.7 | 1289.4 | 1312.7 | 1354.1 -
20| 1139.6 | 1185.3 | 1250.8 | 1274.7 | 1316.5 | 1371.9
30 | 10979 | 1145.2 | 1212.7 | 1237.1 | 1279.4 | 1335.8
40 | 1056.5 | 1105.5 | 1175.0 | 1200.1 | 1242.9 | 1300.3
50 | 1015.5 | 1066.2 | 1137.7 | 1163.5 | 1206.9 | 1265.4
60 | 9749 | 1027.2 | 1101.0 | 1127.5 | 1171.5 | 1231.1
70 | 934.6 | 988.7 | 1064.6 | 1091.9 | 1136.6 | 1197.3
80 | 894.7 | 950.6 | 1028.7 | 1056.9 | 1102.3 | 1164.1
90 | 855.2 | 9129 | 9933 | 1022.3 | 1068.6 | 1131.5
100 816.1 875.6 | 9583 988.3 | 1035.4 | 1099.5
110 777.3 | 838.6 | 923.8 | 954.7 [ 1002.7 | 1068.0
120 738.9 | 802.1 889.7 | 921.7 | 970.7 | 1037.2
130 700.9 | 766.0 | 856.0 | 889.1 939.1 | 1006.9
140 663.2 | 7302 | 822.9 | 857.0 | 9082 | 977.2
150 626.0 | 6949 | 790.1 8254 | 877.7 | 948.0

t,°C




Tabnuna 10. CrangapTHbIE CIPAaBOYHBIE JAHHBIE O CKOPOCTH 3BYKA B )KHIKHX

1-tiomankanax Ha JIMHWM HAC BILICHAS

u, M/c

Ll 4 8 0 | 12

3010745 | 1116412573 | = -

20| 1045.1 | 1086.8 [ 12267 - -

10| 1016.0 | 1057.5 | 1196.4 | 1248.9| -

0 | 987.1 | 1028.4 | 1166.5 | 12182] -

10 | 958.4 | 999.6 | 1137.0 | 1187.8 | 1228.3
20 | 9300 | 971.1 | 1107.7 | 1157.9 | 1198.4
30 | 901.8 | 942.8 | 1078.9 | 1128.4 | 1168.9
40 | 8738 | 914.8 | 1050.4 | 1099.3 | 1139.8
50 | 846.1 | 887.0 | 10222 | 10707 [ 1111.1
60 | 818.6 | 859.4 | 994.4 | 1042.4 | 1082.7
70 | 7913 | 832.1 | 966.9 | 1014.6 | 1054.8
80 | 7643 | 805.1 | 939.8 | 987.2 | 1027.2
90 | 7375 | 778.3 | 913.0 | 960.3 | 1000.0
100| 710.9 | 751.8 | 886.6 | 933.7 | 973.2
110] 684.6 | 725.6 | 860.6 | 907.6 | 946.7
120] 658.5 | 699.5 | 834.8 | 881.9 | 920.7
130] 632.6 | 673.8 | 809.5 | 856.6 | 895.0
140| 607.0 | 6483 | 784.5 | 831.7 | 869.7
150| 581.5 | 623.0 | 759.8 | 807.3 | 8448
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Tabmma 11. CrarmapTHEIE CTIpaBOYHBIC JaHHBIE O CKOPOCTH 3BYKa B HEKOTOPBIX
raJOreHo3aM eIEHHbIX MPEASTBHBIX YITIEBOA0POaoB (kuakas dasa)

1- 2- 1- 1- 3- 3- 1- 1-
1,°C| xnop XJop | xyop fiom | Opom | xiop Won | xmop
ponaH | TponaH | TCKCaH | TCKCAH | FICKCAH | T'CITAH | I'CIITAH | HOHAH
20 | 1085.8 | 1013.6 | 1216.2| 1045.5]1094.7| 1233.3 | 1077.4 [ 1295.5
40 | 998.4 | 920.1 | 1140.6| 989.1 [1034.2| 1151.6|1021.6 |1220.8
60 | 913.9 | 839.2 [1069.4]| 934.6 | 969.6 | 1076.4| 965.4 [1150.5
80 | 830.7 | 759.5 [ 996.4 | 879.3 | 907.6 | 1007.9 | 912.8 | 1081.5
100 | 746.9 | 686.0 | 923.4 | 825.5 | 844.6 - 863.1 [1014.0
120 | 665.9 - 8579 | 776.7 | 780.2 - 808.9 | 949.2
140 - — 789.6 | 725.6 | 730.2 - 757.8 | 884.5
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2.2. CraHgaprHbie CIOPABOYHbIE JAHHBIE 0 CKOPOCTH 3BYKa B apoMaTH4e-
CKHX YIJIEBOAOPOAAX H MX rAJIOTeHO3aMeEeHHbIX HA JIMHHH HACBILLC HUSI

TaGnuua 12. Cranpaprhbie CHOpaBOYHbIE JaHHBIC O CKOPOCTH 3BYKa B KUIKOH (ha-
3€ apOMATHUECKHX YTIICBOMOPOAOB (KCHIIOMBI ¥ HITPO OEH301)

u, M/C
t,°C | m-xcmmon | ¢ °C| n-kewnon |t °C | o-kcmwmon |t °C HHTPO-
OeHszon

- 40 1597.9 - 40 - -40 - - 40 -

-20 1511.5 -20 - -20 1520 -20 _
0 1426.9 0 - 0 1442 0 _
20 1344.0 20 1332 20 1363 20 1475
40 1262.8 40 1249 40 1285 40 1405
60 1184.6 60 1169 60 1208 60 1335
80 1104.0 80 1091 80 1130 80 1267
100 1027.7 100 1016 100 1056 100 1200
120 953.9 120 941 120 983 120 1134
140 882.9 140 869 140 912 140 1069
160 811.5 160 798 160 841 160 1005
180 738.7 180 728 180 771 180 942

200 668.0 200 657 200 699 200 879

220 596.9 220 587 220 630 220 819

240 526.4 240 518 240 561 240 760

260 454.1 260 446 260 490 260 701

280 379.2 280 372 280 419 280 641
300 300.7 300 293 300 343 300 579
305 279.6 305 272 305 324 310 547
310 258.2 310 251 310 304

320 212.8 320 205 320 263

321 208.1 321 201 325 241

322 203.3 322 196 330 218

323 198.5 323 191 335 195

324 193.7 324 186 340 170

325 187.7 325 181 341 165

326 183.7 326 176 342 160

327 178.7 327 171 343 154

328 173.5 328 166 344 148

329 168.2 329 161 345 143

330 163.0 330 156 346 137

331 157.7 331 150 347 132

332 152.3 332 145 348 126

333 146.8 333 139 349 120

334 141.2 334 133 350 114
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335
336
337
338
339
340
341
342
343

135.3
129.6
123.2
117.2
111.0
104.6
97.8
90.8
83.1

335
336
337
338
339
340
341
342

127
122
116
109
103
96
89
82

351
352
353
354
355

108
101
95
88
81
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Tabmvmia 13. CranmapTHEIC CTIPABOYHBIC TaHHBIE O CKOPOCTH 3BYKa B JKHIKOH (ha-
3€ apOMATHYECKHUX YIJIEBOAOPOAOB (OEH3011, TOy0I, STIOeH301, Oy THIOeH301)

u, M/c

t,°C Gemon |1,°C| Tomyom |[¢ °C |»mmnbenson | ¢, °C OyTu-

OeH30I1
-50 - -50 1662 -50 - -50 -
=30 — =30 1562 =30 — =30 —
-10 - -10 1465 -10 - -10 -
0 - 0 1417 0 - 0 -
10 1369 10 1372 10 — 10 —
20 1323 20 1328 20 1339 20 1355
30 1275 30 1284 30 1298 30 1313
40 1230 40 1241 40 1256 40 1275
50 1184 50 1199 50 1215 50 1237
60 1139 60 1157 60 1177 60 1201
70 1095 70 1117 70 1138 70 1164
80 1051 80 1076 80 1100 80 1127
90 1009 90 1036 90 1061 90 1091
100 966 100 996 100 1023 100 1056
110 924 110 957 110 986 110 1022
120 882 120 919 120 950 120 987
130 841 130 880 130 914 130 954
140 800 140 842 140 878 140 920
150 759 150 804 150 842 150 887
160 717 160 767 160 805 160 855
170 675 170 728 170 768 170 822
180 634 180 691 180 733 180 789
190 593 190 652 190 698 190 758
200 550 200 615 200 664 200 725
210 508 210 577 210 629 210 692
220 465 220 539 220 593 220 661
230 421 230 500 230 554 230 630
240 377 240 462 240 520 240 599
250 329 250 423 250 484 250 568
260 279 260 382 260 448 260 536
270 225 270 340 270 411 270 502
271 219 280 296 280 373 280 471
272 213 290 250 290 335 290 439
273 207 295 225 300 294 300 407
274 201 300 200 310 253 310 374
275 195 305 173 320 210 320 341
276 189 310 143 330 161 330 307
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277
278
279
280
281
282
283
284
285
286
287
288

183
176
170
163
156
149
142
135
127
119
109
99

311
312
313
314
315
316
317

137
131
124
118
109
102
93

335

132

340
350
360

271
235
197
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Tabnuua 14. CrannapTHble CIPaBOYHBIE IAHHBIE O CKOPOCTU 3BYKa B XHAKOH (a-
3€ raJoreHO3aMeIIECHHBIX OeH30I1a

u, M/c
o drop- xjop- | Gpom- fioz- 0-¢rop- ,M_d)mp_ 1-¢rop-
t,°C| / ~ XJIop-  |0eH30Tp U-[0EH30TP U-
Oenson | Oenszon | Oensonm | Oensom | ~
Oenzon | xyopua | Xxjopunu
-40 14456 | 1525.5 - - 1434.6 - -
-30 1400.3 | 1483.6 | 1335.6 | 12452 | 1396.4 - -
-20 | 13557 | 14427 | 1301.3 | 1218.8 | 1358.6 | 1358.5 -
-10 | 13119 | 1402.6 | 1267.5 | 1192.3 | 1321.1 | 1325.0 | 13294
0 1268.9 | 1363.3 | 12343 | 1166.0 | 1284.0 | 1291.5 | 1294.1
10 1226.5 | 1324.8 | 1201.6 | 1139.7 | 1247.1 | 1258.2 | 1260.1
20 1184.7 | 1286.8 | 1169.3 | 1113.6 | 1211.2 | 12252 | 1226.3
30 11435 | 12495 | 1137.6 | 1087.5 | 11753 | 11924 | 1192.5
40 1102.9 | 1212.6 | 1106.4 | 1061.5 | 1139.8 | 11604 | 1159.4
50 1062.8 | 1176.2 | 1075.6 | 1035.6 | 11052 | 1128.1 1127.0
60 1023.1 | 1140.1 | 1045.3 | 1009.8 | 1071.1 [ 1097.6 | 1095.2
70 983.8 1104.2 | 10154 984.2 1038.0 | 1067.1 | 1064.1
80 9448 1068.6 985.9 958.6 1005.5 | 1037.2 | 1033.6
90 906.2 1033.0 956.8 933.2 972.8 1008.0 | 1003.6
100 867.8 997.6 928.2 908.0 940.1 979.3 974.3
110 829.7 962.0 899.8 882.9 910.2 951.2 945.6
120 791.7 926.4 871.8 858.0 880.0 923.7 917.5
130 753.9 890.6 844.2 8333 850.2 896.8 889.9
140 - - 816.9 808.8 - 870.4 862.9
150 - - 789.9 784.6 - 8445 836.5
160 - - 763.2 760.6 - 819.2 810.7
170 - - - 736.8 - 794.3 785.4
180 - - - 713.4 - 770.1 760.7
190 - - - 690.3 - 746.3 736.5
200 - - - - - 723.0 712.9
210 - - - - - 700.3 689.8
220 - - - - - 678.0 667.2
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Tabmvma 15. CranmapTHEIC CTIpAaBOYHBIC TAHHBIC O CKOPOCTH 3BYKA B KUIKOH (a-
3€ raJloreHO3aMeIEHHBIX TOIyOoIa

M/c
. 2.4- 2.4-
£,°C o-xyop- | n-xmnop- | m-on- x0p- | AuGpoN- o-prop- | m-¢rop-
Tonyon | tonyonm | Tonmyon TOyoNn | Tosyon
TOJyONn | Tosyon
-80 - - - - - - 1662.9
-70 - - - - - - 1617.0
-60 - - - - — 1588.1 1571.6
-50 - - - - - 1535.3 | 1526.7
-40 - - - - - 1486.4 | 1482.2
-30 | 1507.7 - - - — 1441.3 | 14382
-20 1469.6 - 1262.2 - - 1400.1 | 1394.8
-10 | 1431.8 - 1232.1 1408.4 - 1357.8 | 1351.8
0 1394.2 - 12024 | 1373.3 | 1227.7 | 1316.1 1309.3
10 1357.0 | 13415 | 1173.2 | 1339.7 | 11958 | 1274.8 | 1267.3
20 1320.0 | 1305.1 | 1144.5 | 1307.5 | 1166.6 | 12339 | 12258
30 1283.3 [ 1226.1 1116.2 | 1273.6 | 11399 | 1193.5 | 1184.8
40 1246.9 | 12334 | 1088.4 | 1241.5 | 11134 | 11534 | 11444
50 1210.7 | 1198.1 1061.1 | 1209.8 | 1087.4 | 1113.8 | 1104.5
60 1174.8 | 1163.1 1034.1 1178.4 | 1061.9 | 1074.6 | 1065.2
70 1139.2 | 1128.4 | 1007.6 | 1147.3 | 1036.7 | 1035.8 | 1026.5
80 1103.9 [ 1094.1 981.6 1116.7 | 1012.0 997.4 988.3
90 1068.9 | 1060.1 956.0 1086.4 987.7 959.5 950.7
100 | 1034.1 1026.5 930.0 1056.4 963.9 921.9 913.7
110 999.6 993.2 906.0 1026.8 940.5 884.8 877.4
120 965.4 960.3 881.7 997.5 917.5 848.1 841.6
130 9314 927.7 857.7 968.7 894.9 811.8 -
140 897.7 895.5 834.2 940.1 872.8 775.6 —
150 864.3 863.6 811.1 911.9 851.1 - -
160 831.1 832.0 788.4 884.1 829.8 — —
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2.3. CraHaaprHbie COpaBOYHBIE JAHHBIE 0 CKOPOCTH 3BYKAa B PSIAY Mpeaesib-
HBIX ¥ APOMATHYECKHX YIJIEBOAOPOIOB BOIM3Y KPUTHYECKOH TOUKH

Tabnuma 16. CrannapTHble CIPaBOYHBIE JAHHBIE O CKOPOCTH 3BYKa B XKHAKOH H
mapoBoii hazax HekotopsIx H-ankaHos (Cs Cr, Gy Cip)

u, M/c

H-TCKCaH H-T'CIITaH H-HOHAaH H-JI€KaH

L°C x.d mo f,°C x md |°C x¢ mad.f°C x ¢ m .

160 484.8 163.9 [190 458.6 153.8 | 260 344.6 133.4|270 377.4 137.3
170 439.3 158.9 [200 416.6 148.9 | 270 309.1 126.4|280 342.3 131.9
180 393.0 152.5|210 373.8 1429 280 267.1 118.2]1290 306.2 125.2
190 345.4 145.1 1220 330.0 1359 [ 290 225.3 1094
200 295.6 135.8 1230 284.5 127.7 [ 295 203.3 104.3
210 2425 124.7 1240 236.3 117.3 [ 300 180.7 99.0
215 2141 118.1 |245 210.5 111.4 | 305 156.3 92.0
220 183.7 111.2 1250 183.5 104.9 [ 310 130.4 848
221 177.3 109.5 (251 177.9 103.4 | 311 1248 832
222 170.9 108.0 |252 172.1 102.0 | 312 1194 816
223 164.3 106.3 1253 166.4 100.6 | 313 113.9 799
224 1577 104.7 |1254 160.6 99.0 | 314 108.4 78.0
225 1509 102.9 |1255 154.6 974 |315 102.0 758
226 1439 101.1 |256 1485 958 | 316 959 639
227 1367 99.4 257 142.3 942 | 317 898 71.7
228 1293 97.5 |258 135.8 925 | 318 834 69.7
229 121.6 956 [259 129.3 90.8
230 1127 93.6 [260 122.5 89.0
231 1043 91.3 (261 1157 875
232 954  89.1 [262 1089 85.4
233 86.6 86.5 |263 101.5 835
264 931 813
265 853 788
266 76.5 76.1
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Tabmmma 17. CrarmapTHEIC CIPaBOYHBIC JAHHBIE O CKOPOCTH 3BYKa B TAPOBOit
thaze mexotophix #-ankaHoB (Cs, C; Cy. Cyp, HACHIICHHEIN W TIEPErpeThIii map)

H-TCKCaH H-T'CIITan H-HOHAH H-JCKaH

t,°C u, m/c t,°C u, M/c t,°C u, m/c t,°C u, M/c

> >

160 163.9 190 153.8 260 1334 270 137.3
165 161.9 195 151.5 265 129.7 275 134.7
170 158.9 200 148.9 270 126.4 280 131.9
175 155.7 205 145.9 275 122.0 285 128.4
180 152.5 210 142.9 280 118.2 290 125.2
185 148.9 215 139.5 285 114.2 295 121.5
190 145.1 220 135.9 290 109.4 300 117.4
195 140.6 225 132.0 295 104.3 305 113.1
200 135.8 230 127.7 300 99.0 310 108.7
205 130.6 235 122.6 301 97.4 315 102.8
210 124.7 240 117.3 302 95.9 320 97.1
215 118.1 245 111.4 303 94.6 325 90.4
216 116.9 250 104.9 304 93.4 330 83.6
217 115.7 251 103.4 305 92.0 331 82.0
218 114.2 252 102.0 306 90.7 332 80.4
219 112.6 253 100.6 307 89.2 333 78.8
220 111.2 254 99.0 308 87.8 334 71.3
221 109.5 255 97.4 309 86.2 335 75.4
222 108.0 256 95.8 310 84.8 336 74.1
223 106.3 257 942 311 83.2 337 71.9
224 104.7 258 925 312 81.6 338 70.3
225 102.9 259 90.8 313 79.9 339 68.3
226 101.1 260 89.0 314 78.0 340 66.5
227 99.4 261 87.5 315 75.8 341 -
228 97.5 262 854 316 63.9 342 -
229 95.6 263 835 317 71.7 343

230 93.6 264 81.3 318 69.7 t, =344,5°C

231 913 | 265 788 | 319 - 345 -
232 891 266 76.1 320 - 346 -
233 865 t, =267,0C t,=321,5°C 347 -
L =2345C 268 - 322 - - -
235 - 260 724 - - 349 -
236 - 270 743 | 324 635 | 350 -
237 8.1 | 271 760 | 325 649 | 351 653

238 852 272 78.0 326 66.3 352 66.3




239
240
241
242
243
244
245
246
247
248

87.0

88.6

90.4

91.8

93.3

94.7

96.3

97.7

99.1
100.6

273
274
275
276
277
278
279
280

79.6
81.1
82.6
84.0
85.6
86.9
88.2
89.6

327
328
329
330
331
332
333
334
335
336

67.7
68.9
70.2
71.8
73.0
73.9
75.6
76.8
77.9
79.2

353
354
355
356
357
358
359
360
361
362

67.3
68.7
69.5
71.1
72.2
72.8
74.0
75.1
76.1
77.3
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Tabmuua 18. CranmapTHble CpaBOYHbBIC NAHHBIE O CKOPOCTU 3BYKA B JKHIKOH W
mapoBoil (hazax HEKOTOPHIX APOMATHYECKUX YTJIEBOJIOPOJOB (KCHIIONBL, OEH30J,

TOJTyOJI)

U, M/C

M-KCHJIOJ

TI-KCHJIOJI

O-KCHJIOJ

OeH30II

TOJIYyON

i, °Cx.¢. m.

t, °Cx.¢. ma.

t, °Cx.¢. mwd.

t, °Cx.¢. md.

t, °Cx.d. mwa.

240 526.4166.1
260 454.1158 .4
280 379.2148 4
300 300.7135.2
305 279.6131.1
310 258.2126 .4
320 212.8116.5
325 187.7110.7
330 163.0104.6
331 157.7103.1
332 152.3101.6
333 146.8100.2
334 141.298.8
335135.397.2
336 129.695.6
337 123.294.1
338 117.292.4
339111.090.6
340 104.6 88.7
341 97.8 86.8
342 90.8 84.7
343 83.1 82.1

260 446 158.2
280 372 148.0
300 293 134.0
305 272 130.1
310 251 125.2
320 205 1151
325 181 109.1
330 156 102.6
331 150 101.2
332 145 99.8
333 139 98.3
334 133 96.8
335 127 952
336 122 936
337 116 91.9
338 109 90.1
339 103 88.2
340 96 86.2
341 89 84.0
342 82 81.6

260 490 163.9
280 419 155.1
300 343 1437
305 324 140.3
310 304 136.7
320 263 127.9
325 241 123.0
330 218 117.9
335 195 112.3
340 170 106.1
345 143 99.2
346 137 97.7
347 132 96.5
348 126 94.8
349 120 93.1
350 114 914
351 108 89.5
352 101 874
353 95 857
354 88 837
355 81 8I.1

210 508 180.8
220 465 175.6
230 421 169.8
240 377 162.7
250 329 154.6
260 279 1453
270 225 133.6
271 219 1321
272 213 130.9
273 207 129.6
274 201 128.2
275 195 126.9
276 189 125.5
277 183 124.1
278 176 1227
279 170 121.2
280 163 119.8
281 156 118.2
282 149 116.5
283 142 1151
284 135 113.8
285 127 111.9
286 119 109.8
287 109 108.2

230 500 171.4
240 462 167.0
250 423 161.7
260 382 155.8
270 340 148.0
280 296 140.7
290 250 131.2
295 225 125.6
300 200 119.6
305 173 113.5
310 143 106.5
311 137 105.0
312 131 103.3
313 124 101.6
314 118 999
315 109 98.0
316 102 96.0
317 93 93.6

288 99 103.8
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Tabmmma 19. CrarmapTHEIC CIPaBOYHBIC JAHHBIE O CKOPOCTH 3BYKa B TAPOBOit
(aze GeHzona 1 Tonyona (HaChILEHHBIH 1 NeperpeTiii nap)

OeH30 TOJIY Ol

t,°C u, M/c t,°C u, m/c t,°C u, m/c t,°C u, m/c

> >

210 180.8 282 116.5 230 171.4 312 103.3
215 178.3 283 115.1 235 169.2 313 101.6
220 175.6 284 113.8 240 167.0 314 99.9
225 172.7 285 111.9 245 164.5 315 98.0
230 169.8 286 109.8 250 161.7 316 96.0
235 166.3 287 108.2 255 158.8 317 93.6
240 162.7 288 103.8 260 155.8 318 90.4

245 158.7 t, =2889°C 265 152.4 t, =318,6°C

250 154.6 290 103.8 270 148.0 320 -

255 148.1 291 105.4 275 144.7 321 -

260 145.3 292 106.8 280 140.7 322 89.9
265 139.5 293 108.1 285 136.1 323 91.0
270 133.6 294 109.3 290 131.2 324 92.8
271 132.1 295 110.5 295 125.6 325 941
272 130.9 296 111.7 300 119.6 326 95.1
273 129.6 297 112.8 301 118.5 327 96.4
274 128.2 298 114.0 302 117.2 328 97.4
275 126.9 299 115.1 303 116.1 329 98.2
276 125.5 300 116.2 304 114.8 330 99.9
277 124.1 301 117.3 305 113.5 331 101.0
278 122.7 302 118.5 306 112.2 332 102.2
279 121.2 303 119.6 307 110.8 333 103.0
280 119.8 304 120.8 308 109.5 334 104.1

281 118.2 305 121.6 309 108.0 335 105.2
310 106.5 336 106.4
311 105.0
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Tabmmma 20. CrarmapTHEIC CIPaBOYHBIC JAHHBIE O CKOPOCTH 3BYKa B TAPOBOit

(haze HEKOTOPBIX KCHIOJIOB (HACHIIICHHBIH H IIeperpeThiii map)

M-KCHIION N-KCUJIOJ 0-KCHUIIOJ

e} U, o U, o u, el u, o u, o u,
£,°C Mm/c £,°C M/c £,°C M/c £,°C M/C £,°C M/C £,°C Mm/c
230 169.0(336 956 |245 1643|336 93.6 [260 1639]349 93.1
235 167.4(337 94.1 | 250 162.4(337 919 [265 162.0]350 914
240 166.1|338 924 |255 160.5(338 90.1 [270 1599|351 89.5
245 164501339 90.6 | 260 1582|339 882 |275 157.6|352 874
250 162.6(340 88.7 | 265 156.0(340 862 |280 1551|353 85.7
255 1605341 8.8 | 270 153.5(341 84.0 |[285 1526|354 83.7
260 158.4(342 847 | 275 150.7(342 81.6 290 149.8]|355 81.1
265 156.2|343 821 (280 148.0(t,=343,0'C|295 147.0|t, =356.8"C
270 153.9|t,=343,9°C (285 144.7| 344 - 300 143.7| 357 -
275 151.3| 345 - 290 141.4]| 345 - 305 140.3| 358 -
280 148.4| 346 79.1 295 138.1| 346 78.6 | 310 136.7| 359 79.4
285 1452|347 80.7 | 300 134.0(347 802 |[315 1326|360 80.9
290 1419348 81.9 |305 130.1|348 81.6 |320 1279|361 82.0
295 138.5(349 83.1 |310 1252|349 827 |[325 123.0]1362 83.1
300 1352350 84.0 | 315 1202|350 83.6 |330 117.9|363 84.2
305 131.1(351 85.0 |320 115.1(351 854 (335 1123]|364 854
310 1264|352 8.2 |325 109.1(352 86.6 |340 106.1|365 86.5
315 121.6|353 87.7 | 330 102.6|353 87.8 |345 992|366 87.8
320 1165|354 89.1 | 331 101.2(354 88.8 [346 97.7 |367 889
325 11071355 902 |332 998 (355 899 |347 965|368 896
330 104.6(356 91.1 |333 983 (356 913 |[348 9438

331 103.1|357 923 |334 968 (357 925

332 101.6|358 932 |[335 952 (358 933

333 100.21359 946

334 988|360 95.6
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3. CraHgaprHbie CIPABOYHBIC JAHHBIC 0 CKOPOCTH 3BYKa B psiay Hpe-
JeJIbHBIX APOMATHYECKHX YTJIEBO0I0POI0B B 0aHo¢a3HOI 06acTH B 3a-
BHCHMOCTH OT AaBJICHHUsI

M3mepenust CkOpocTH Y3 B OPTaHMYIECKHX JKHAKOC TIX B 0 qHO(asHO obac-
TH B 3aBUCHUMOCTH OT JABJICHHS B JTADOPATOPHH MOJIEKYJIPHO# aKy cTHKH Kypcko-
T'0 FOCYAapCTBEHHOTO YHUBEPCHUTETA B TOMOIIOTHISCKOM PAAY H-aJIKAHOB U HX Ta-
JIOT€HO3aMEIIIEHHBIX IIPY BBICOKUX HaBjeHusx nposoawiuck IToirossmm IO. C.,
Banmanmanom JI. A., Ceicoessim W B., Kupsskorsm b. C, Memuxopsm 10. @.,
MensaukoBeiM [ A., Bepseiiko B. H., MenenteeBsiM B. B. [3] PesynbraThl m3me-
PEHUH 5THX aBTOPOB SBJIAIOTCS OCHOBOM CIPAaBOYHBIX TAOIHIl O CKOpocTH Y3 B
POy H-aJKAaHOB M WX TaJIOT€HO3AMEIICHHEIX B TEMIICPATypHOM HHTEpBane oT 20
1o 150°C u masmemmii ;o 600 MI1a.

ApoMatidecKe YIJICBOIOPOIbl W WX TalOreHO3aMCIEHHBIE KCCIIEOBAIHCH
[Moi#ttoBeM FO. C, Ceicoesrim U, B., Menuxossim FO. @., Ipiasimossv I11 B., Menb-
nukoBbIM [. A., Bepseiiko B. H., Bepseiiko M. B. TlepeueHs vx paboT, TIOCBAINEHHBIX
HCCJIENOBAHMAM CKOPOCTH 3BYKa B TPEAGTHHBIX M apOMATHICCKUX YIJICBOJIOPOJAX M
HX TJIOr€HO3aMEILEHHBIX B 3aBUCHMOCTH OT JaBJicHUs MpuBeneH B [3, 6, 7).

MakcumanpHas OTHOCUTENbHAS TIOTPEITHOC T 3HAYEHUH CKOPOCTH YJIbTpa-
3ByKa B YKAa3aHHBIX BEIECTBAX, PUBCACHHBIX B CMPABOYHBIX TAONMIAX, C YUCTOM
omubok oTHeceHus coctasiseT 0,2 % B maTepBane mapicHwmit o 250 MIla u B
0,3 % npu masnernsax ao 600 MIla. CpaBHeHue ¢ UMEIOLMMKCS HEMHOT OUHCIIEH-

HBIMU JAHHBIM U IPYTUX aBTOPOB IIPUBEICHO B an/IJ'IO)KeHI/II/I.
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3.1. CTaHZ[apTHbIe CIIPaBOYHbIE JAaHHBIE 0 CKOPOCTH 3BYKA B IIpeJe ibHBIX
yrii€soaopoaax H HX rajior¢ Ho3aMelICHHbIX B 3aBHCHMOCTH 0T JABJICHHSA

Tabnuia 21. CraHgapTHbie CIPaBOYHBIE JAHHBIE O CKOPOCTH 3BYKa (M/C) B psmy
H-aJTKaHOB B 3aBUCUMOCTH OT AABJICHUS (H-TICHTAH)

t, °C
P, Milal— [ 40 | 60 | 8 [ 100 | 120 | 140 [ 160
H-TICHTAH
0.1 | 983.8 | 935.9 - - - - - -
10 | 1074.9 [1032.7 | 947.8 | 864.6 | 783.2 | 702.5 | 620.9 | 538.9
20 [ 1146.2]1107.0 | 1029.0| 953.0 | 879.0 | 806.0 | 733.3 | 661.1
30 [1210.0 | 1173.5 | 1102.0| 1032.1 | 963.8 | 897.1 | 831.9 | 768.5
40 1269.8|1235.2 | 1168.0 | 1103.0 | 1040.0 | 979.0 | 919.0 | 862.6
50 [1326.1]1293.2 | 1228.9| 1167.3 | 1108.6 | 1052.2 | 997.7 | 944.7
60 [1375.9|1344.6 | 1284.0] 12259 | 1170.1 [ 1116.9 | 1066.3 | 1018.3
70 [ 1422.211391.8 | 1334.0| 1278.9 | 1226.1 [ 1175.9 | 1128.6 | 1083.9
80 | 1466.5|1436.8 | 1380.9 | 1328.2 | 1277.8 | 1230.1 | 1185.4 | 1143.0
90 [1507.4 | 1478.8 | 1425.0| 1373.9 | 1325.1 [ 1279.0 | 1236.2 | 1196.2
100 | 1547.5 [ 1519.4 | 1466.0 | 1416.0 | 1369.0 | 1325.0 | 1283.8 | 1244.6
150 [1717.4 [ 1691.3 | 1642.9 | 1598.3 | 1556.6 | 1517.2 | 1479.9 | 1444.5
200 |1861.4|1837.1 | 1792.1|1750.8 | 1712.3 | 1675.8 | 1640.9 | 1607.5
250 | 1987.7 [ 1965.3 | 1923.1| 1883.8 | 1847.2 | 1812.9 | 1780.5 | 1749.9
300 [2097.82076.1 | 2036.0 | 1998.9 | 1964.1 [ 1931.9 | 1902.2 | 1874.0
350 |2197.72176.6 | 2137.1| 2099.8 | 2065.2 | 2033.9 | 2006.0 | 1980.2
400 |2289.4 (2268.3 | 2229.1|2192.8 | 2159.3 | 2128.8 | 2101.6 | 2076.8
450 |2375.9 [ 2355.3 | 2318.2| 2283.5 | 2250.6 | 2220.6 | 2194.6 | 2172.2
500 [2453.6]2433.5 | 2397.2] 2363.3 | 2330.9 | 2300.5 | 2272.9 | 2247.9
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Tabnwma 22. CranmapTHbe CTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psAmy
H-JIKQHOB B 3aBMCUMOCTH OT JAaBJICHUS (H-T€KCaH)

1, °C

Mlia 30 | 40 | 60 | 8 | 100 | 120 | 140 | 160
H-TCKCaH

0.1 |1054.7]1010.2 | 921.1 - - - - —
10 |[1134.61095.0 | 1017.1| 942.7 | 869.1 | 793.5 | 719.4 -
20 | 1200.8 | 1163.7 | 1091.1] 1022.7 | 955.3 | 885.9 | 809.5 -
30 | 1261.5]1227.1 | 1159.0 [ 1094.8 | 1033.1 | 968.9 | 899.2 -
40 | 1318.4|1285.3 | 1220.9| 1160.9 | 1103.1 | 1044.0 | 982.7 -
50 [1370.4 [1339.4 | 1278.1| 1220.8 | 1167.1 [ 1111.9 | 1054.7 | -
60 |1419.4|1389.3 | 1330.9 | 1276.9 | 1225.1 | 1173.0 | 1122.1 -
70 | 1465.3 | 1436.4 | 1379.8 | 1327.0 | 1279.0 | 1229.0 | 1180.4 | —
80 |1508.4 [ 1480.3 | 1425.9| 1375.9 [ 1328.1 [ 1281.0 | 1237.1| -
90 | 1548.5|1521.3 | 1468.2 | 1419.7 | 1374.1 [ 1328.0 | 1274.1 | -
100 | 1586.5 | 1560.2 | 1509.2 | 1461.8 | 1417.2 | 1372.0 | 1329.1| -
150 | 1753.41729.3 | 1682.1| 1638.8 | 1598.1 | 1557.0 | 1517.4 | -
200 | 1893.2 | 1870.6 | 1826.9 | 1786.0 | 1747.0 | 1708.0 | 1670.0 | —
250 [2016.81996.1 | 1954.6 | 1915.2 | 1878.9 | 1842.0 | 18042 | -
300 |2127.9(2108.0 | 2068.7 [ 2031.2 | 1996.9 | 1963.0 | 1928.1 | -
350 |2228.8(2209.2 | 2171.6 | 2135.3 | 2100.9 | 2069.0 | 2038.8 | —
400 |[2319.5]2300.6 | 2263.5| 2227.4 | 2193.8 | 2163.1 | 2133.4 | -
450 |2402.9 | 2383.8 | 2348.2 | 2313.4 | 2278.8 | 2248.0 | 22205 | -
500 |2482.7 | 2464.2 | 2429.3 | 2395.4 | 2361.8 | 2331.1 | 2303.6 | -
550 |2557.6 25413 | 2507.2 | 2473.5 | 2442.8 | 2411.1 | 23782 | -
600 |2624.0 | 2608.4 | 2573.2 | 2536.7 | 2506.6 | 2474.1 | 2433.9 | —




Tabnwma 23. CranmapTHbie cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B pamy
H-JIKQHOB B 3aBMCHMOCTH OT JaBJICHUS (H-TE€NTAH)

1, °C

P, Mlla 30 | 40 | 60 | 80 | 100 | 120 | 140 | 160

H-TCIITAH

0.1 |[1111.1]1068.9 [ 984.8 | 903.3 | 821.2 - - —
10 |1183.61147.0 | 1081.9| 1001.1 | 926.0 | 863.7 | 794.4 | 733.1
20 | 1245.7|1210.8 | 1147.5| 1047.3 | 1005.8 | 947.3 | 884.6 | 829.1
30 | 1302.8]1269.5 | 1208.0 [ 1140.5 | 1077.6 | 1022.8 | 965.7 | 915.0
40 | 1355.9|1324.4 | 1264.3 | 1202.1 | 1143.9 | 1091.6 | 1039.8 | 992.0
50 |1405.9 (13753 | 1317.4 | 1258.9 | 1204.2 [ 1154.5 | 1105.8 | 1062.0
60 |1452.9|1423.2 | 1366.7 | 1311.4 | 1259.6 | 1212.2 | 1166.9 | 1125.0
70 | 1496.0 | 1467.1 | 1412.8 | 1360.3 | 1310.8 | 1265.1 | 1221.9 | 1182.0
80 [ 1538.0 [ 1510.0 | 1455.9 | 1405.1 | 1357.9 [ 1314.1 | 1273.0 | 1235.0
90 [ 1577.0 | 1549.0 | 1496.9 | 1448.1 | 1401.9 | 1359.1 | 1320.0 | 1283.0
100 | 1614.0 | 1587.1 | 1535.8 | 1488.3 | 1443.7 | 1402.7 | 1363.9 | 1328.0
150 | 1777.0 | 1752.0 | 1706.0 | 1662.0 | 1620.9 | 1583.0 | 1547.0 | 1514.0
200 | 1913.9 | 1891.1 | 1847.7 | 1806.4 | 1767.6 | 1731.2 | 1696.9 | 1665.0
250 [2034.92013.2 | 1972.7 | 1933.5 | 1896.5 | 1862.3 | 1829.9 | 1799.0
300 |2143.9|2123.1 | 2083.7 | 2046.4 | 2011.6 | 1979.2 | 1947.9 | 1919.0
350 |2242.0 22221 | 2183.9 | 2148.2 | 2114.9 | 2083.1 | 2052.0 | 2024.0
400 [2331.02312.0 | 2274.9 | 2239.1 | 2205.9 | 2175.1 | 2145.0 | 2117.0
450 | 2414.0 | 2395.1 | 2358.9 | 2324.2 | 2290.8 | 2259.1 | 2230.0 | 2203.0
500 |2493.0 | 2474.1 | 2438.9 | 2404.2 | 2371.8 | 2342.1 | 2312.9 | 2286.0
550 |2568.0 [ 2549.0 | 2514.0 | 2481.0 | 2450.0 | 2421.0 | 2393.0 | 2367.0
600 |2634.0 | 2616.1 | 2580.8 | 2546.3 | 2513.7 | 2483.2 | 2453.9 | 2428.0




Tabnwma 24. CranmapTHbIe CTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psamy
H-aJIKQHOB B 3aBMCUMOCTH OT JaBJICHUS (H-OKTaH)

t, °C

P, Mlla |

30 40 [ 60 | 80 | 100 | 120 [ 140 [ 160

H-OKTaH

0.1 1152.4 | 1111.4 | 1030.5| 951.3 | 874.1 | 798.3 | 723.2 -
10 1220.1 | 1181.9 [ 1107.9 | 1036.9 | 969.2 | 902.5 - -
20 1279.9 [ 1244.3 | 1175.4| 1109.7 | 1046.8 | 990.7 - -
30 1335.2 1 1301.5 | 1236.7 | 1175.2 | 1116.2 | 1062.7 - -
40 1386.4 | 1354.2 | 1292.7| 1234.6 | 1178.8 | 1129.7 - -
50 1434.1 | 1403.1 | 1344.3 | 1289.0 | 1235.8 | 1185.7 - -
60 1478.7 | 1448.7 | 1392.2| 1339.2 | 1288.1 | 1241.7 - -
70 1520.7 [ 1491.6 | 1437.0 | 1385.9 | 1336.6 | 1290.2 - -
80 1560.4 | 1532.2 | 1479.2/| 1429.7 | 1381.9 | 1338.6 - -
90 1598.1 | 1570.7 | 1519.2 | 1470.8 | 1424.5 | 1381.2 - -
100 [1634.1|1607.4 | 1557.2 | 1510.0 | 1464.8 | 1423.8 - -
150 [1794.011770.3 | 1725.0 | 1681.6 | 1641.1 -

200 | 1930.3 [ 1907.8 | 1865.5| 1824.8 | 1787.1 - - -
250 [2049.212027.3 | 1987.9 | 1949.2 | 1912.9 - - -
300 ]12157.5[2136.5 ] 2097.11] 2060.1 | 2025.4 — - -




Tabnwma 25. CranmapTHbie cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psamy
H-JIKQHOB B 3aBUCUMOCTH OT JaBJICHUS (H-HOHAH)

t, °C

P, Ml 30 [ 40 [ 60 | 80 | 100 | 120 [ 140 [ 160

H-HOHAH

0.1 [1187.7]1148.4[1068.7] 993.4 | 9183 [ 845.1 [ 7734 | -
10 | 1254.6 | 1217.4 | 1155.7 | 1974.5 | 1008.2 | 943.6 | 882.3 | 824.0
20 |1310.9 [ 1275.4 | 1215.1| 1141.4 | 1079.0 | 1019.4 | 963.6 | 909.3
30 | 1363.5|1329.4 | 1270.6 | 1203.1 | 1144.1 | 1088.6 | 1036.7 | 986.4
40 | 1412.6 | 1380.0 | 1322.5| 1260.4 | 1204.2 | 1152.1 | 1103.4 | 1056.4
50 |1458.8|1427.5 | 1371.2| 1313.5 | 1259.7 | 1210.4 | 1164.4 | 1120.0
60 |1502.3|1472.2 | 1417.0| 1363.0 | 1311.3 | 1264.3 | 1220.4 | 1178.1
70 | 1243.4 | 1514.3 | 1460.3 | 1409.4 | 1359.4 | 1314.2 | 1272.1 | 1231.5
80 |1582.3|1554.2 | 1501.3 | 1452.8 | 1404.4 | 1360.7 | 1320.1 | 1280.8
90 | 1619.3 [ 1592.1 | 1540.2 | 1493.7 | 1446.6 | 1404.2 | 1364.7 | 1326.4
100 |1654.6 [ 1628.2 | 1577.3 | 1532.4 | 1486.4 | 1445.0 | 1406.5 | 1369.1
150 | 1811.1|1787.7 | 1741.2 | 1700.4 | 1658.5 | 1620.5 | 1584.5 | 1549.4
200 |1944.5|1922.8 | 1879.9 | 1840.3 | 1801.5 | 1765.8 | 1731.1 | 1697.6
250 | 2062.7 [ 2042.0 | 2001.8 | 1963.2 | 1926.8 | 1893.4 | 1856.0 | 1828.4
300 [2169.2 |2149.1 | 2110.7 | 2073.6 | 2039.0 | 2007.3 | 1975.3 | 1945.4
350 [2265.5 | 2246.1 | 2208.7 | 2173.7 | 2139.6 | 2108.6 | 2078.1 | 2049.1
400 |2353.5[2334.6 | 2297.9| 2263.7 | 2230.4 | 2199.4 | 2170.1 | 2141.3
450 [2435.2|2416.9 | 2380.9 | 2347.3 | 2314.4 | 2283.4 | 2254.7 | 2226.2
500 |2512.7|2494.9 | 2459.9 | 2426.4 | 2394.5 | 2364.2 | 2336.1 | 2308.5
550 |2586.4 | 2568.9 | 2534.9 | 2501.9 | 2471.1 | 2442.1 | 2414.3 | 2387.7
600 |2652.4 | 2635.0 | 2600.7 | 2569.2 | 2537.2 | 2507.1 | 2478.6 | 2450.3




Tabnwa 26. CranmapTHbie cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psamy
H-aJIKAHOB B 3aBMCUMOCTH OT JaBJICHUS (H-/1€KaH)

P, MITa £, C

30 | 40 | 60 | 80 | 100 | 120 | 140 | 160

H-ICKaH

0.1 1215.2 | 1176.7 | 1100.2 | 1025.8 | 953.3 | 884.0 | 814.9 | 747.2
10 1275.71 1240.4 | 1169.1 | 1100.9 | 1035.2 | 973.2 - -
20 1331.5 [ 1298.8 | 1239.9| 1166.6 | 1106.4 | 1049.3 - -
30 1383.2 | 1352.3 | 1287.7 | 1226.7 | 1170.6 | 1117.3 - -
40 1431.4 [ 1401.8 | 1339.9| 1282.1 | 1228.8 | 1178.5 - -
50 1476.7 | 1447.8 | 1388.6 | 1333.3 | 1282.2 | 1234.3 - -
60 1519.1 | 1491.0 | 1434.0 | 1381.0 | 1331.6 | 1285.6 - -
70 1559.3 [ 1531.8 | 1476.7 | 1425.6 | 1377.6 | 1333.2 - -
80 1597.4 | 1570.5 | 1517.1 | 1467.7 | 1420.8 | 1377.7 - -
90 1633.8 | 1607.4 | 1555.5| 1507.5 | 1461.6 | 1419.7 - -
100 [ 1668.6 | 1642.8 | 1592.2| 1545.3 | 1500.4 | 1459.5 - -
150 |[1824.1|1801.3 [ 1754.8 | 1712.3 | 1671.6 | 1634.3 - -
200 | 1956.8 [ 1936.1 | 1892.0 | 1852.6 | 1814.5 | 1779.5 - -
250 |[2073.0]2053.7 [ 2011.9] 1974.3 | 1937.8 | 1904.5 - -
300 12179.4[2160.3 | 2119.6] 2084.6 | 2049.4 | 2016.1 - -
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Tabmvmia 27. CranmapTHBIC CTIPaBOYHBIC JAHHBIC O CKOPOCTH 3BYKa (M/C) B psimy
H-AJIKAHOB B 3aBUCHUMOCTH OT JAABJICHUsI (H-YHICKAH)

t, °C

R [ 40 | 60 | 8 | 100 | 120 | 140 [ 160

H-YHIOCKAaH

0.1 1240.3 [ 1207.8 | 1128.1 | 1055.7 | 986.5 | 916.9 | 850.9 | 782.1
10 1300.8 [ 1263.8 | 1196.8 | 1130.8 | 1066.0 | 1003.9 - -
20 1356.3 | 1321.3 | 1260.9 | 1198.4 | 1138.7 | 1081.0 - -
30 1406.7 [ 1373.6 | 1316.7 | 1257.4 | 1201.4 | 1147.5 - -
40 1453.1 | 1421.8 | 1366.6 | 1309.9 | 1256.7 | 1206.1 - -
50 1496.5 [ 1466.7 | 1412.1 | 1357.9 | 1306.7 | 1258.6 - -
60 1537.4 1 1508.9 | 1454.6 | 1402.5 | 1352.9 | 1306.7 - -
70 1576.4 [ 1549.0 | 1494.9 | 1444.6 | 1396.3 | 1351.6 - -
80 1613.8 [ 1587.1 | 1533.6 | 1484.8 | 1437.7| 1394.0 - -
90 1649.7 1 1623.6 | 1570.9 | 1523.5 | 1477.4| 1434.5 - -
100 [ 1684.3 ] 1658.6 | 1607.1 [ 1560.8 | 1515.8 | 1473.5 - -
150 | 1838.6 | 1814.2 [ 1769.7 | 1727.6 | 1686.9 | 1647.9 - -
200 | 1968.2 [ 19459 | 1903.7 | 1864.2 | 1826.1 | 1790.7 - -
250 | 2088.6 [ 2067.6 | 2027.4| 1989.7 | 1953.4| 1914.9 - -
300 ]12183.3]12162.9|2120.41] 2085.5] 2049.1 | 2021.8 — -
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Tabnwma 28. CranmapTHbie cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psamy
H-aJIKAHOB B 3aBHCHUMOCTH OT JaBJICHUA (H-I0JCKaH)

1, °C
P, Mila—=3 40 60 | 80 | 100 [ 120 | 140 | 160
H-T10ACKaH

0.1 |1258.0]1220.8 | 1145.9( 1075.1 [ 1004.2 | 937.2 | 871.1 | 807.3
10 |[1316.41280.7 | 1211.6 | 1146.0 | 1082.8 | 1023.6 | 966.0 | 911.5
20 | 1369.6 | 1336.2 | 1270.4 | 1208.2 | 1148.5 | 1091.9 | 1038.1 | 987.4
30 | 1419.0 | 1387.1 | 1324.4 | 1265.3 | 1208.8 | 1154.8 | 1104.3 | 1056.4
40 | 1465.1 | 1434.4 | 1374.4 | 1318.1 | 1264.4 | 1213.0 | 1165.2 | 1120.4
50 [1508.4 [ 1478.7 | 1421.1 | 1367.2 | 1315.9| 1266.9 | 1221.4 | 1178.9
70 | 1587.9|1560.4 | 1506.2 | 1456.2 | 1408.8 | 1363.9 | 1322.1 | 1283.0
80 [ 1624.9[1598.3 | 1545.4 | 1496.8 | 1451.0 | 1407.8 | 1367.4 | 1329.6
90 | 1660.3 | 1634.5 | 1582.7 | 1535.4 | 1490.8 | 1449.2 | 1409.9 | 1372.9
100 | 1694.3 | 1669.1 | 1618.5| 1572.1 | 1528.6 | 1488.2 | 1450.1 | 1414.2
150 | 1846.9 | 1822.5 | 1777.5| 1734.8 | 1694.5 | 1657.6 | 1622.8 | 1589.8
200 | 1977.1]1955.4 | 1912.1| 1872.9 | 1834.9| 1798.9 | 1766.2 | 1735.0
250 - — 12030.8]1993.3 | 1958.1 | 1923.2 | 1892.0 | 1862.5
300 - - - 2100 | 2067.2 | 2034.6 | 2004.7 | 1976.5
350 - - — | 2198.1|2165.2| 2134.8 | 2106.1 | 2078.6
400 - - - — | 2255.5] 22255 | 2196.9 | 2170.3
450 - - - — | 2340.6 | 2309.2 | 2281.1 | 2254.9
500 - - - — | 2416.6 | 2388.9 | 2361.4 | 2335.8
550 - - - - — | 2465.0 | 2438.2 | 2413.2
600 - — - - — | 2531.5]2504.0 | 2478.4
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Tabnwma 29. CranmapTHbie cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psamy
H-JIKQHOB B 3aBUCUMOCTH OT JAaBJICHUS (H-TEKCaIeKaH)

P, MITa £, C

30 | 40 | 60 | 80 | 100 | 120 | 140 | 160

H-TCKCAaACKaH

0.1 1318.2 1 1283.9 | 1209.6 | 1142.0 [ 1074.2'| 1009.4 | 950.2 | 889.4
10 1374.8 | 1338.4 | 1272.4 | 1207.5 | 1145.9 | 1087.3 | 1030.8 | 977.2
20 1425.0 [ 1390.1 | 1327.9| 1266.8 | 1209.0 | 1154.1 | 1101.8 [ 1052.6
30 1472.0 | 1438.8 | 1379.1 | 1321.1 | 1266.5 | 1214.0 [ 1164.8 | 1118.4
40 1515.9 [ 1484.5 | 1426.4 | 1371.1 | 1319.1 | 1268.5 | 1221.6 | 1177.2

50 1527.5 |1 1470.4 | 1417.5 | 1367.5 | 1318.5 | 1273.7 | 1230.8
60 - 1568.1 | 1511.9 | 1460.9 | 1412.6 | 1363.7 | 1321.9 | 1280.5
70 - 1606.3 | 1551.3 | 1501.7 | 1454.8 | 1409.8 | 1367.1 | 1327.1
80 - 1642.5 | 1588.9 | 1540.5 | 1494.6 | 1451.5 | 1409.8 | 1371.0
90 - 1676.8 | 1625.1 | 1577.7 | 1532.6 | 1491.1 | 1450.3 | 1412.6
100 - - 1660.1 [ 1613.4 | 1569.0 [ 1528.7 | 1488.8 | 1452.0
110 - - 1693.8 [ 1647.7 | 1604.1 [ 1564.1 | 1525.5 | 1489.2
120 — - 1726.1 ] 1680.7 | 1637.8 | 1598.4 | 1560.6 | 1524.6
130 - - 1756.7 [ 1712.2 |1 1670.3 [ 1630.8 | 1594.4 | 1558.6

140 — — 1785.1] 1741.6 [ 1701.3 ] 1662.3 | 1627.2 | 1592.1
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Tabnwma 30. CranmapTabie cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psmy
rajoreHO3aMeIEHHBIX H-aIKaHOB B 3aBUCHMOCTH OT AaBiieHus (1-Hoarekca)

P, amm L ¢
20 40 60 80 100 120 140
1-Hoarekcan

1 10455 | 989.1 934.6 8793 8255 776.7 725.6
50 1064.5 | 1008.1 | 954.9 901.4 849.1 802.4 7532
100 1082.0 | 1026.8 | 974.8 922.9 872.1 827.2 779.8
200 1113.9 | 1061.9 | 1012.2 963.3 915.3 873.1 828.6
300 1144.3 | 1094.5 | 1046.7 | 1000.4 | 955.2 914.8 872.6
400 1172.4 | 1124.9 | 1078.7 | 1034.7 | 992.0 959.9 912.5
500 1198.8 | 1153.5 | 1108.8 | 1066.6 | 1026.1 988.0 949.2
600 1224.5 | 1180.6 | 1137.0 | 1096.4 | 1057.9 | 1020.6 | 983.3
700 1248.5 | 1206.3 | 1163.8 | 1124.4 | 1087.6 | 1051.2 | 1015.2
800 1272.5 | 1231.0 | 1189.4 | 1151.0 | 1115.5 | 1080.1 | 1045.3
900 12955 | 1254.8 | 1214.0 | 1276.3 | 1141.9 | 1107.6 | 1073.9
1000 1318.0 | 1277.7 | 1237.7 | 1200.6 | 1166.9 | 1133.9 | 1101.0
1100 1339.6 | 1300.0 | 1260.6 | 1224.1 | 1190.8 | 1159.1 | 1126.6
1200 1361.6 | 1321.6 | 12829 | 1246.8 | 1213.8 | 1183.3 | 1152.7
1300 1383.8 | 1342.6 | 13045 | 12689 | 1236.0 | 12064 | 1177.1
1400 1403.0 | 1363.0 | 13255 | 12904 | 1257.4 | 1228.7 | 1200.8
1500 14222 | 1382.7 | 13458 | 1311.4 | 1278.2 | 1249.0 | 1223.2
1600 1441.0 | 1401.6 | 1365.3 | 1331.8 | 1298.6 | 1267.9 | 1244.7
1700 14583 | 1419.6 | 13839 | 1351.7 | 13183 | 12922 | 1266.0
1800 1473.8 | 1436.5 | 1401.5 | 1370.8 | 1337.6 | 1307.3 | 1283.2
1900 1486.4 | 1452.0 | 1417.7 | 1389.1 | 1356.4 | 1327.4 | 1298.6
2000 1498.6 | 1466.0 | 1432.3 | 1406.5 | 1374.6 | 13427 | 1314.1
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Tabnwma 31. CranmapTHbie cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psmy
rajoreHO3aMeEHHBIX H-aIKaHOB B 3aBACHMOCTH OT AaBiieHus (1-Hoarentan)

P, am L €
20 40 60 80 100 120 140
1-tiogrenTan

1 1077.4 | 1021.6 | 9654 912.8 863.1 808.9 757.8
50 1094.7 | 1040.3 986.3 934.6 885.5 834.1 786.1
100 1111.9 | 1058.8 | 1006.3 955.9 907.6 858.6 813.3
200 11449 | 1094.0 | 1044.3 996.2 949.6 904 .4 862.9
300 1176.0 | 1127.1 | 1079.6 | 1033.6 | 988.8 946.5 907.4
400 1205.6 | 11583 | 1112.5 | 1068.4 | 1025.5 985.3 947.5
500 1123.3 | 1187.8 | 1143.4 | 1101.0 | 1059.9 | 1021.2 | 984.2
600 1260.2 | 12157 | 1172.4 | 1131.5 | 1092.1 | 1054.6 | 1018.2
700 1285.6 | 12423 | 1199.9 | 1160.4 | 1122.3 | 10859 | 1050.0
800 13099 | 1267.6 | 1226.1 | 1187.1 | 1150.8 | 1115.2 | 1080.2
900 1333.1 | 1291.7 | 1251.1 | 1213.7 | 1177.6 | 11429 | 1109.3
1000 13555 | 1314.9 | 1275.1 | 1238.6 | 1203.1 | 1169.2 | 1136.5
1100 1376.9 | 13372 | 1298.3 | 1262.6 | 12274 | 11943 | 1162.9
1200 1397.7 | 1358.8 | 1320.8 | 1285.7 | 1250.5 | 1218.2 | 1187.9
1300 1417.0 | 1379.6 | 1342.7 | 1308.1 | 1272.8 | 1241.1 | 1211.4
1400 1437.2 | 1399.9 | 1364.1 | 1329.9 | 1294.4 | 1263.0 | 1232.9
1500 1456.1 | 1419.6 | 1385.0 | 1351.1 | 13153 | 12839 | 1251.9
1600 1474.5 | 14389 | 1405.4 | 1371.9 | 1335.8 | 1303.8 | 1272.7
1700 1492.5 | 14577 | 1425.5 | 1392.1 | 1356.0 | 1322.5 | 1290.8
1800 1510.0 | 1476.3 | 1445.1 | 1411.9 | 1376.1 | 1340.0 | 1307.0
1900 1527.1 | 1494.6 | 1464.1 | 1431.1 | 1396.1 | 13569 | 1321.1
2000 15439 | 15125 | 1482.8 | 1449.8 | 1413.6 | 1374.3 | 1332.2
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Tabnwma 32. CranmapTHbIe cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psmy
rajJoreHO3aMeEHHBIX H-aIKaHOB B 3aBHCHMOCTH OT AaBiieHus (1-xmoprnponaH)

P, amm L C
’ 20 40 | 60 | 80 100 | 120
1-xopnponan

1 1085.8 | 998.4 913.9 830.7 746.9 665.9
50 1113.8 | 1029.7 | 9487 868.6 790.8 715.0
100 11412 | 10602 | 982.3 905.1 832.5 761.2
200 1192.5 | 11169 | 10442 | 9723 907.3 843.0
300 1239.8 | 1168.6 | 1099.9 | 10325 | 972.7 913.4
400 12835 | 1216.1 | 11503 | 10869 | 10302 | 974.0
500 13243 | 12599 | 11963 | 11363 | 1081.4 | 1027.8
600 1362.4 | 13005 | 12386 | 1181.7 | 1127.8 | 10756
700 1398.1 | 13385 | 1280.0 | 12236 | 1170.5 | 11185
800 1432.3 | 13742 | 13149 | 12627 | 1210.5 | 1161.0
900 1464.8 | 1408.0 | 1350.0 | 1299.6 | 12484 | 1201.0
1000 14958 | 14402 | 13834 | 13346 | 12850 | 1239.0
1100 15277 | 1471.0 | 14156 | 1368.0 | 13206 | 12772
1200 1554.4 | 1500.6 | 1446.7 | 1400.0 | 13552 | 13139
1300 1582.1 | 1529.0 | 1476.8 | 1430.7 | 1389.0 | 1350.0
1400 1608.9 | 1556.3 | 1505.8 | 14602 | 1421.7 | 13857
1500 1634.5 | 1582.4 | 1533.7 | 14882 | 14528 | 1419.0
1600 1659.2 | 1607.4 | 15602 | 15146 | 1481.7 | 14499
1700 1682.6 | 16309 | 15851 | 1539.1 | 1507.6 | 1476.3
1800 1704.5 | 16527 | 16089 | 1561.2 | 1529.5 | 1497.6
1900 1724.8 | 1672.7 | 16322 | 15856 | 1547.1 | 1517.0
2000 17431 | 1691.8 | 1654.0 | 16089 | 1568.0 | 1536.1
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Tabnwma 33. CranmapTHbie CTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psamy
rajoreHO3aMeNEHHBIX H-aIKaHOB B 3aBACHMOCTH OT JABJIEHUS (2-XJIOPIPOTAH)

5, °C
P, amm
20 40 60 80 100
2-XJI0pnponaH

1 1013.6 920.1 839.2 759.5 686.0
50 1043.0 954.2 876.5 800.5 731.4
100 1071.7 987.2 912.3 839.8 775.1
200 1127.5 1048.0 977.8 972.3 852.3
300 1175.4 1103.0 1036.3 974.9 919.1
400 1221.4 1153.0 1088.9 1031.6 980.0
500 1264.2 1198.7 1136.8 1082.6 1033.0
600 1304.1 1240.7 1180.8 1129.1 1081.6
700 1341.5 1279.8 1221.8 1171.8 1126.6
800 1376.8 1316.3 1260.4 1211.6 1166.8
900 1410.3 1350.8 1297.0 1249.0 1206.7
1000 14421 1383.6 1332.0 1284.5 1242.7
1100 1472.6 1414.9 1365.4 1318.4 1378.2
1200 1501.8 1445.0 1397.3 1351.0 1312.6
1300 1529.9 1474.0 1427.6 1382.2 1344.2
1400 1557.0 1501.8 1455.9 1412.0 13771
1500 1583.1 1528.4 1481.7 1440.1 1405.8
1600 1608.2 1553.7 1507.1 1466.3 1433.4
1700 1632.3 1577.4 1531.8 1491.0 1458.4
1800 1655.2 1598.3 1555.0 1512.7 1475.3
1900 1677.0 1620.9 1576.3 1530.9 1488.2
2000 1697.3 1647.2 1595.6 1544.9 1493 .3
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Tabnwma 34. CranmapTHbie CTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psamy
rajoreHO3aMeEHHBIX H-aIKaHOB B 3aBUCHMOCTH OT jAaByieHus (1-xmoprekcan)

P, am L ¢
20 40 60 80 100 120 140
1-xJ10preKcan
1 1216.2 | 1140.6 | 1069.4 | 996.4 923.4 857.9 789.6
50 1240.5 | 1166.4 | 1097.1 | 1026.2 | 957.0 893.8 829.4

100 1264.5 | 1191.8 | 1124.4 | 1055.4 | 989.6 928.6 867.7
200 1310.0 | 1240.1 | 1176.0 | 1110.7 | 1050.4 | 993.2 938.1
300 1352.6 | 1285.3 | 1224.0 | 1162.0 | 1105.8 | 1051.8 | 1001.1
400 1392.6 | 1327.6 | 1268.8 | 1209.8 | 1156.5 | 1105.2 | 1057.7
500 1430.1 | 1367.4 | 1310.8 | 1254.5 | 1203.2 | 1154.2 | 1109.0
600 1465.7 | 1405.0 | 1350.4 | 1296.3 | 1246.3 | 1199.4 | 1155.8
700 1499.3 | 1440.6 | 1387.7 | 1335.8 | 1286.9 | 1241.4 | 1198.9
800 1531.5 | 1474.8 | 1423.2 | 1373.0 | 1324.8 | 1280.8 | 1239.1
900 1502.3 | 1507.0 | 1457.0 | 1408.3 | 1360.8 | 1318.0 | 1276.9
1000 1591.9 | 1538.0 | 1489.4 | 1441.9 | 1395.1 | 1353.3 | 1312.8
1100 1620.6 | 1567.9 | 1520.4 | 1474.0 | 1427.9 | 1387.2 | 1347.4
1200 1648.2 | 1596.7 | 1550.3 | 1504.7 | 1459.6 | 1419.7 | 1380.6
1300 1675.2 | 1624.5 | 1579.1 | 1534.3 | 1490.1 | 1451.2 | 1413.0
1400 1701.5 | 1651.4 | 1607.0 | 1562.7 | 1519.6 | 1481.6 | 1444.5
1500 1727.1 | 1677.5 | 1633.9 | 1590.1 | 1548.1 | 1511.1 | 1475.2
1600 1752.2 | 1702.6 | 1659.9 | 1616.4 | 1575.5 | 1539.5 | 1504.9
1700 1776.7 | 1726.9 | 1684.9 | 1641.8 | 1601.7 | 1566.9 | 1533.7
1800 1800.6 | 1750.3 | 1708.9 | 1666.1 | 1626.5 | 1592.8 | 1560.9
1300 1824.0 | 1772.6 | 1731.8 | 1689.4 | 1649.5 | 1617.2 | 1586.4
2000 1848.5 | 1793.6 | 1753.5 | 1711.4 | 1670.6 | 1639.7 | 1609.7
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Tabnwma 35. CranmapTHbie cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psmy
rajoreHO3aMeIEHHBIX H-aJKaHOB B 3aBUCHMOCTH OT AaBiieHus (1-xyoprenran)

P, am L €
20 40 60 80 100 120 140
1-xyoprentad
1 1247.8 | 1172.8 | 1101.7 | 1030.7 | 961.9 896.7 828.3
50 1272.1 | 11992 | 1129.4 | 1060.7 | 994.3 928.8 865.3

100 1295.5 | 1225.0 | 1156.5 | 1090.0 | 1025.8 [ 963.55 [ 903.5
200 1341.1 | 1273.6 | 1207.7 | 1145.0 | 1084.6 | 1027.6 | 973.0
300 1383.3 | 1318.7 | 12553 | 1195.7 | 1138.4 | 1085.2 | 1034.6
400 1422.9 | 1360.6 | 1299.6 | 12425 | 1187.9 | 1137.5 | 1089.9
500 1460.3 | 1399.9 | 1341.0 | 1286.0 | 1233.6 | 1185.4 | 1140.0
600 1495.6 | 1437.0 | 1380.0 | 1326.8 | 1278.2 | 1229.7 | 1186.0
700 1529.1 | 1472.2 | 1416.7 | 1365.1 | 1316.0 | 1271.1 | 1228.9
800 1561.3 | 1505.7 | 1451.2 | 1400.8 | 1353.7 | 1309.7 | 1269.2
900 1591.9 | 1537.8 | 1484.8 | 1435.9 | 1389.3 | 1347.0 | 1307.4
1000 1621.3 | 1568.7 | 1516.8 | 1469.0 | 1423.4 | 1382.3 | 1343.8
1100 1649.6 | 15984 | 1547.5 | 1500.8 | 1456.1 | 1416.0 | 1378.3
1200 1676.8 | 1627.0 | 1577.1 | 1531.4 | 1487.5 | 1448.2 | 1411.0
1300 1703.1 | 1654.6 | 1605.9 | 1561.0 | 1517.7 | 1478.5 | 1441.3
1400 17282 | 1681.0 | 1634.0 | 1589.7 | 1546.8 | 1507.0 | 1468.7
1500 1752.6 | 1706.2 | 1660.1 | 1616.7 | 1574.6 | 1535.4 | 1497.8
1800 1776.1 | 17299 | 1684.7 | 1642.1 | 1601.1 | 1562.8 | 1526.4
1700 1798.6 | 1752.1 | 1707.6 | 1665.7 | 1626.1 | 1589.2 | 1554.7
1800 1820.4 | 17745 | 1731.1 | 1690.2 | 1651.8 | 1615.9 | 1582.6
1900 1842.0 | 17985 | 17543 | 1714.2 | 1675.8 | 1642.0 | 1610.3
2000 1861.9 | 1816.6 | 1774.5 | 1735.5 | 1699.0 | 1666.9 | 1637.6
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Tabnwa 36. CranmapTHbie CTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psAmy
rajoreHO3aMeIEHHBIX H-aJIKaHOB B 3aBUCHMOCTH OT AaBjieHus (3-XJIOprenTaH)

1, °C
P, amm
20 40 60 80
3-xJ1I0prenTan

1 1233.3 1151.6 1076.4 1007.9
50 1258.5 1178.5 1105.2 1038.7
100 1284.2 1205.3 1133.6 1069.2
200 1328.0 1255.3 1188.1 1126.5
300 1370.4 1302.5 1239.0 1179.9
400 1412.2 1347.4 1286.6 1229.9
500 1450.6 1389.3 1331.3 1276.4
600 1489.2 1429.4 1372.9 1319.8
700 15251 1467.0 1412.1 1360.4
800 1559.5 1502.7 1448.9 1398.3
900 1592.2 1536.4 1483.6 1433.9
1000 1624.2 1568.5 1516.3 1467.5
1100 1653.3 1598.9 1547.5 1499.1
1200 1681.6 1628.0 1577.2 1529.3
1300 1708.4 1655.9 1605.7 1558.0
1400 1733.6 1682.6 1633.3 1585.8
1500 1756.8 1708.3 1660.2 1612.6
1600 1778.9 1733.3 1686.6 1638.9
1700 1797.0 1757.4 1712.8 1664.8
1800 1814.9 1781.0 1739.0 1690.6
1900 1831.1 1804.0 1765.5 1716.6
2000 1845.5 1826.7 1792.5 1742.9
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Tabnwma 37. CranmapTHbie cTIpaBOYHBIE JAHHBIC O CKOPOCTH 3BYKa (M/C) B psmy
rajJoreHO3aMeIEHHBIX H-aIKaHOB B 3aBHCHMOCTH OT AaBiieHus (1-xyopHOHAH)

P, am L ¢
20 40 60 80 100 120 140
1-XJ10pHOHAH
1 12955 | 1220.8 | 1150.5 | 1081.5 | 1014.0 | 949.2 884.5
50 1319.1 | 12458 | 1177.5 | 1110.7 | 1046.4 | 983.6 922.0

100 1341.8 | 1270.3 | 1204.0 | 1139.3 | 1077.7 | 1016.9 | 958.3
200 1387.7 | 13169 | 1254.0 | 1193.2 | 1135.7 | 1078.8 | 1024.9
300 1428.8 | 1360.6 | 1300.5 | 1243.0 | 1188.4 | 1135.0 | 1084.7
400 1466.8 | 1401.7 | 1343.9 | 1289.2 | 1236.6 | 1186.1 | 1138.8
500 1501.4 | 1440.6 | 1384.6 | 1332.3 | 1281.1 | 1233.3 | 1188.0
600 1536.1 1477 1422.9 1373 1322.6 | 1276.7 | 1233.2
700 1569.7 | 1512.1 | 1459.0 | 1410.6 | 1361.7 | 1317.1 | 1275.2
800 1599.3 | 1544.7 | 1493.4 | 1446.5 | 1398.6 | 13555 | 1314.5
900 1630.6 | 1575.0 | 1526.2 | 1480.6 | 1433.9 | 1391.6 | 1351.7
1000 1659.0 | 1602.8 | 1557.6 | 1513.2 | 1467.7 | 1426.1 | 1387.0
1100 1688.3 | 1634.8 | 1587.9 | 1544.4 | 1500.2 | 1459.2 | 1420.9
1200 1716.3 | 1662.2 | 1617.2 | 1574.4 | 1531.3 | 1490.7 | 1453.4
1300 1744.1 | 1692.4 | 1645.7 | 1603.4 | 1561.0 | 1521.4 | 1484.6
1400 1771.4 | 1718.6 | 1673.3 | 1631.4 | 1589.1 | 1550.4 | 1514.5
1500 1797.1 | 1744.0 | 1700.3 | 1658.4 | 1615.3 | 1578.0 | 1542.9
1600 1823.3 | 1769.5 | 1726.6 | 1684.5 | 1639.2 | 1604.8 | 1569.5
1700 1848.3 | 1799.3 | 1752.3 | 1709.6 | 1668.1 | 1629.7 | 1593.9
1800 1870.8 1823 1777.3 | 1733.6 | 1692.2 | 1652.8 | 1615.6
1900 1890.3 | 1844.9 | 1801.5 | 1756.4 | 1715.1 | 1673.9 | 1634.0
2000 1906.0 | 1864.6 | 18249 | 1777.8 | 1736.6 | 1692.7 | 1648.4
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3.2. CraHagaprHble crnpaBoYHble JAAHHbIE 0 CKOPOCTH 3BYKa B apoMaTHue-
CKHMX YIJIEBOJOPOJAX H WX TAIOreHO3aMelleHHbIX B 3aBHCHMOCTH OT
JABJIEHUS

Ta6nvma 38. CranmapTHbIE CIPAaBOYHBIE JaHHBIE O CKOPOCTH 3BYKa (M/c) B psiay

apOMAaTHUECKKX YTJIEBOLOPO/IOB B 3aBUCUMOCTY OT JaBieHus (OeH301)

t,°C
30 | 40 | 60 | 80 [ 100 | 120 [ 140 | 160

P, Mlla

OeH30.1
0.1 1275.511229.7 | 1139.8 | 1049.8 - -
10 132291 1281.2 [ 1197.6 [ 1118.3 | 1040.0 | 963.2 | 889.6 -
20 1367.6 | 1328.6 | 1249.6 | 1173.5 [ 1097.5 | 1025.7 | 958.7 -
30 1409.8 | 1372.3 |1 1296.9 | 1223.4 | 1149.9 | 1083.3 | 1021.5 -
40 1449.6 | 1413.1 | 1340.5 | 1269.7 | 1198.9 | 1136.7 | 1078.8 -
50 1487.3 | 1451.5 | 1381.1 | 1312.9 | 1244.8 [ 1186.0 | 1131.7 -
60 15229 | 1487.8 | 1419.2 | 1353.5 | 1287.8 | 1231.6 | 1180.3 -
70 1556.5 | 1522.2 | 1453.9 | 1391.1 | 1328.3 | 1275.1 | 1225.7 -
80 1588.2 | 1554.8 | 1486.8 | 1426.7 | 1366.6 | 1316.5 | 1268.3 -
90 1618.2 | 1585.9 | 1521.5 | 1462.2 | 1402.9 | 1353.3 | 1306.6 -
100 | 1646.5 | 1615.5 | 1552.3 | 1494.8 | 1437.4 | 1388.8 | 1343.8 -
110 | 1673.4 | 1243.7 | 1584.5 | 1527.4 | 1470.3 | 1424.1 | 1379.8 -
120 1 1699.0 | 1670.6 | 1613.5 | 1557.6 | 1501.8 | 1456.2 | 1412.6 -
130 | 1723.5]1696.5|1641.4 | 1586.7 | 1531.9 | 1486.9 | 1443.8 -
140 | 1747.511721.2 | 1668.0 | 1514.5 [ 1560.9 | 1516.3 | 1473.6 -
150 | 1770.1 (17449 [ 1693.6 | 1641.2 | 1588.8 | 1543.9 | 1501.0 -
200 | 1880.0|1854.611808.4 |1761.41714.4 1672.2 | 1632.0 -

250 1949.7 1 1910.1 | 1866.0 | 1821.9 [ 1783.2 | 1746.5 -
300 - 2033.4 [ 1996.6 | 1956.4 [ 1916.3 | 1881.7 | 1849.2 -
350 - - - - 2001.8 1 1970.3 [ 1940.7 -
400 - - - - 2081.8 | 2050.6 | 2021.4 -
450 - - - - 2155.9 (2123.5 | 2093.0 -

500 — - — - 2214.8 12185.6 | 2158.3 -
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Tabmvma 39. CranmapTHBIC CTIPaBOYHBIC JAHHBIC O CKOPOCTH 3BYKa (M/C) B psmy
apOMATHYECKHX YIJIEBOAOPOIOB B 3aBHCUMOCTH OT JABJIEHUs (-KCHIION)

t, °C

P, Mila =35 [ 40 | 60 [ 80 [ 100 [ 120 [ 140 [ 160

TT-KCHJIOJ

0.1 1291 1249 1169 1091 1016 941 869 -
10 1348.7 | 1308.2 | 1231.2 | 1157.2 [ 1085.3 | 1021.1 | 954.6 -
20 1394.3 1 1357.8 | 1284.9 | 1214.3 | 1146.7 | 1085.3 | 1024.9 -
30 1434.3 [ 1400.6 | 1333.2 | 1266.2 | 1202.5 | 1143.8 | 1087.6 -
40 1475.9 1 1443.2 | 1377.8 | 1313.9 | 1253.6 | 1197.3 | 1144.1 -
50 1517.4 | 1484.9 1 1419.9 | 1358.1 | 1300.7 | 1246.6 | 1195.7 -
60 1554.4 | 1522.8 | 1459.7 | 1399.6 | 1344.3 | 1292.2 | 1243.2 -
70 1585.7 [ 1556.3 | 1497.5 | 1438.9 | 1384.9 | 1334.7 | 1287 .4 -
80 1621.4 | 1592.0 | 1533.3 | 1476.2 | 1423.3 | 1374.6 | 1328.9 -

90 - - 1567.5 [ 1511.9 | 1459.7 | 1412.4 | 1368.1 -
100 - - 1600.3 [ 1546.2 | 1494.5 | 1448.3 | 1405.3 -
150 - - 1473.9 | 1697.8 | 1650.6 | 1608.4 | 1568.2 -
200 - - - 1820.7 [ 1779.2 | 1742.5 | 1706.1 -

250 — — — — 1905.4 [ 1866.9 | 1825.8 —




Tabmmma 40. CrarmapTHBEIC CTIPaBOYHBIC JaHHEIE O CKOPOCTH 3BYKa (M/C) B pARy

ApOMaTHYCCKHUX YIJIEBOAOPOAOB B 3aBUCUMOCTH OT AABJICHHA (O-KCI/IJ'IOJ'[)

t, °C
P, Mila =35 [ 40 | 60 [ 80 [ 100 [ 120 [ 140 [ 160

O-KCHJIOJI
01 [ 1324 | 1285 [ 1208 [ 1130 | 1056 | 983 [ 912 -
10 | 1378.4 [ 1340.8 | 1266.8 | 1193.9 | 1123.3 | 1057.4 | 991.5 | -
20 | 1424.0|1388.2[1317.6 | 1249.3 | 1183.3 [ 11212 [ 10603 | -
30 | 1466.5 | 1432.2 | 1364.6 | 1299.2 | 1236.9 | 1178.4 | 11209 | -
40 | 1506.4 | 1473.4 [ 1408.4 | 13452 | 1285.7 | 12302 | 11754 | -
50 | 1544.0 | 1512.2 | 1449.5 | 1388.1 | 1330.7 [ 1277.7 | 1225.1| -
60 | 1579.5|1548.9 | 1488.3 | 1428.6 | 1372.8 | 1321.8 | 1271.7 | -
70 | 1613.8 | 1584.0 | 1525.1 | 1467.0 | 1412.5 [ 1363.1 | 13142 | -
80 | 1646.4 |1617.5|1560.1 | 1503.7 | 1450.3 [ 1402.1 | 13548 | -
90 | 1677.7|1649.6 | 1593.5 | 1538.8 | 1486.4 | 14389 [ 1393.5| -
100 | 1707.9 | 1680.4 [ 1625.5 | 1572.3 | 1521.0 | 1474.6 | 14303 | -
150 | 1843.6 | 1818.2 | 1767.4 | 1719.2 | 1673.9 [ 16323 [ 1591.4 | —
200 ~ 1936.6|1889.8 | 1845.1 | 1801.2 [ 17633 | 17256 | -
250 — [ 2044.611999.3 | 1952.4 | 1914.7 | 1878.8 | 1841.1 | -
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Tabmmma 41. CrarmapTHEIC CTIPaBOYHBIC JaHHEIE O CKOPOCTH 3BYKa (M/C) B pARy
ApOMATHYSCKHX YIICBOAOPOIOB B 3aBHCHMOCTH OT AABIICHUS (M-KCHIOM)

t, °C
P, Mila =35 [ 40 | 60 [ 80 [ 100 [ 120 [ 140 [ 160

M-KCHJIOJ
0.1 [1303.4[1262.8[1184.6[1104.0]1027.7] 9539 | 8829 [ -
10 — | 1312.8]1238.3 | 1165.1 | 1094.1 [ 1028.8 | 962.7 | 899.9
20 — [ 1362.5]1290.5 | 1221.2 | 1155.2 [ 1094.7 | 1033.2 | 976.0
30 — | 1408.3]1338.9 | 1273.0 | 1211.5 | 1153.4 | 1095.6 | 1042.3
40 — 14509 | 1384.1 | 1321.0 | 1262.7 | 1206.4 | 1151.8 [ 1101.3
50 — 14903 | 1426.4 | 1365.6 | 1309.5 [ 1255.0 | 1202.9 | 1154.7
60 — | 1528.5]1466.1 | 1407.3 | 1351.2 [ 1300.1 | 1250.0 | 1203.7
70 — | 1564.2|1503.5 | 1446.3 [ 1389.9 | 1342.3 | 1293.8 | 1249.4
80 — | 1598.4|1539.0 | 1483.3 | 1426.1 [ 1382.2 | 1335.1 | 1292.2
90 — | 1631.01572.9 | 1518.3 | 1460.6 | 1420.0 | 1374.0 | 1332.7
100 — | 1662.41605.3 | 1551.8 | 1494.2 | 1456.1 | 1411.1 | 1371.0
150 — | 1802.8|1751.1 | 1701.8 | 1656.8 | 1614.7 | 1574.3 | 1536.6
200 — 119204 |1874.9 | 1828.9 | 1783.5 [ 1748.7 | 1711.5 | 1676.4
250 — [ 2025.8]1984.5 | 1942.0 | 1914.1 [ 1861.6 | 1826.1 [ 1790.1
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Tabmmma 42. CrarmapTHBEIC CTIPaBOYHBIC JaHHEIE O CKOPOCTH 3BYKa (M/C) B pARy
ApOMaTHYSCKHX YIIEBOAOPOJAOB B 3aBHCHMOCTH OT AaBlieHHs (H-Oy THinGeH3 o)

t, °C

P, Mila =35 [ 40 | 60 [ 80 [ 100 [ 120 [ 140 [ 160

H-OyTHIIOC H30T

0.1 1313 1275 1201 1127 1056 987 920 855

10 1362.8 [ 1326.9 [ 1256.1 | 1186.3 [ 1119.3 | 1059.5 | 996.6 | 939.6
20 1409.7 | 1375.1 | 1306.5 | 1240.9 | 1178.3 | 1122.1 | 1063.3 | 1010.7
30 1452.4 ( 1419.2 |1 1353.4 | 1290.9 | 1231.6 | 1178.0 | 1123.0 | 1073.5
40 1491.7 1 1460.1 | 1397.2 | 1337.3 | 1280.4 | 1228.8 [ 1177.1 | 1130.0
50 1528.8 [ 1498.6 | 1438.3 | 1380.5 | 1325.6 | 1275.7 | 1226.6 | 1181.5
60 1564.4 | 1535.2 | 1477.2 | 1421.0 | 1367.9 | 1319.4 | 1272.5 | 1228.9
70 1598.4 [ 1570.1 | 1513.9 | 1459.3 [ 1407.7 | 1360.5 | 1315.4 | 1273.2
80 1631.0 [ 1603.6 | 1549.0 | 1495.7 | 1445.5 | 1399.6 | 1355.7 | 1314.7
90 1662.7 | 1635.8 | 1582.4 | 1530.4 | 1481.4 | 1436.8 | 1393.9 | 1354.1
100 | 1693.2 | 1666.8 [ 1614.3 | 1563.6 | 1515.6 | 1472.3 | 1430.2 | 1391.4
150 - 18053 1 1756.6 [ 1711.8 | 1667.3 | 1628.2 [ 1589.6 | 1554.5
200 - 1923.6 [ 1880.0 | 1837.1 | 1797.3 | 1760.9 | 1724.1 | 1692.4
250 — 2029.9 [ 1986.7 | 1950.5 | 1907.4 | 1873.1 | 1841.8 | 1808.9
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Tabmmma 43. CrarmapTHBEIC CTIPaBOYHBIC JaHHEIE O CKOPOCTH 3BYKa (M/C) B pARy
ApOMATHYSCKHX YIIEBOAOPOJIOB B 3aBHCHMOCTH OT AABJICHHA (TOIyON)

t, °C
P, Mila =35 [ 40 | 60 [ 80 [ 100 [ 120 [ 140 [ 160
TOJIYOJT
0.1 [ 1284 | 1241 | 1157 | 1076 | 996 - - -
10 | 1333.7 [ 1292.8 [ 1213.4 [ 1137.4 | 1064.4 | 993.4 | 924.4 | 857.4
20 [ 1379.11339.9 | 1264.4 | 1192.8 | 1124.2 | 1058.1 | 993.4 | 930.8
30 | 1421.6 | 1384.2 | 1312.1 | 1244.1 | 1179.1 | 1116.8 | 1056.4 | 997.8
40 | 1461.7 [ 1425.7 [ 1356.5 | 1291.4 | 1229.7 | 1170.7 | 1114.1 | 1059.9
50 | 1499.6 | 1464.9 | 1398.2 | 1335.5 | 1276.5 [ 1220.3 | 1166.5 | 1114.9
60 | 1535.5|1502.1 | 1437.4 | 1376.7 | 1320.1 | 1266.1 | 1214.4 | 1165.2
70 | 1569.6 | 1537.1 | 1474.4 | 1415.5 | 1360.7 | 1308.5 | 1258.7 | 1211.3
80 | 1602.1|1570.5]1509.5 | 1452.1 | 1398.8 [ 1348.2 | 1300.2 | 1254.8
90 | 1632.9|1602.3 | 1542.7 | 1486.5 | 1434.7 | 1385.3 | 1338.3 | 1293.7
100 | 1662.6 | 1632.7 [ 1574.4 | 1519.3 | 1468.7 | 1420.4 | 1374.2 | 1330.2
150 | 17952 | 1768.5 [ 1715.4 | 1664.3 | 1647.8 | 1572.8 | 1529.4 | 1487.6
200 [1909.3|1884.9 | 1835.9 | 1788.2 | 1744.7 [ 1701.8 | 1659.4 | 1618.8
250 | 2011.7 | 1988.8 | 1943.1 | 1898.2 | 1857.2 | 1816.5 | 1776.3 | 1736.5
300 [2105.3|2083.3]2039.3 | 1996.6 | 1957.4 [ 1918.8 | 1880.8 | 1643.4
350 [2191.82170.1 ] 2126.6 | 2084.4 | 2046.2 | 2009.2 | 1972.6 | 1936.6
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Tabmmma 44. CrarmapTHBEIC CTIPaBOYHBIC JaHHEIE O CKOPOCTH 3BYKa (M/C) B pARy
FAIOreHO3aMELIEHHBIX APOMATHUECKUX YITIEBOJOPOIOB B 3aBHCHMOCTH OT JaBlie-
wwst (propOen3oi)

t, °C

P, Mila 30 | 40 | 60 | 80 [ 100 | 120 | 140 | 160

dropbenzon

0.1 1143.5 ( 1102.9 ] 1023.1 | 944.8 | 867.8 | 791.7 - -

10 1190.0 [ 1152.5 ] 1078.4 | 1005.6 | 934.1 | 863.0 | 795.1 | 727.5
20 1233.2 [ 1197.3 | 1127.1 | 1059.1 | 993.4 | 929.8 | 868.5 | 809.3
30 1272.4 [ 1237.7 1 1170.6 | 1106.6 | 1045.5 | 987.6 | 932.6 | 880.7
50 13459 [ 1312.8 | 1249.9 | 1191.2 [ 1136.8 | 1086.6 | 1040.7 [ 999.1
80 1442.1 [ 1412.3 ] 1355.4 | 1302.0 [ 1251.9 1 1205.3 | 1162.1 | 1122.3
100 | 1499.9 | 1472.1 | 1418.3 | 1366.8 | 1317.5 [ 1270.5 | 1225.7 | 1183.3
120 | 1551.6 | 1525.4 | 1474.2 | 1424.8 | 1377.4 | 1331.7 | 1287.8 | 1245.7
150 | 1624.1 | 1598.3 [ 1548.7 | 1501.9 | 1457.8 | 1416.6 | 1378.1 | 1342.4
200 | 1728.1 | 1702.2 [ 1657.2 | 1615.9 | 1579.5 | 1547.8 | 1520.9 | 1498.8
250 [1824.5]1801.6|1759.0 [ 1720.6 | 1686.4 | 1636.4 [ 1630.5 | 1608.8
300 [1915.2|1893.9|1854.4 [ 1818.8 | 1787.41759.9 [ 1736.5 | 1717.1
350 [ 1994.5|1976.4 | 1941.7 [ 1909.1 | 1878.6 | 1850.2 | 1823.9 | 1799.7
400 ]2064.6 |12047.9 [2016.6 | 1988.4 | 1963.2 | 1941.1 | 1921.9 | 1905.9
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Tabmuna 45. CranmapTHbe CIPABOYHBIE JaHHBIE O CKOPOCTH 3BYKa (M/C) B psAmy
raJOreHO3aMeINEHHBIX apOMATHY €CKUX YTICBOIOPO/IOB B 3aBICHMOCTH OT JIaBJie-
HUA (XJI0pOEH30:)

t, °C

2

30 | 40 | 60 | 8 [ 100 J 120 | 140 | 160

P, MIla

XJTIOpOEH30J1

0.1 1249.5 1 1212.6 | 1140.1 | 1068.6 | 997.6 | 926.4 - -
10 1286.1 | 1251.9 [ 1184.2 | 1117.4 | 1051.5 | 986.5 | 922.4 | 859.1
20 1321.2 | 1289.0 | 1225.1 | 1161.6 | 1098.8 | 1036.5 | 974.9 | 913.7
30 1355.1 [ 1323.9| 1262.7 | 1202.9 | 1144.4 | 1087.4 | 1031.8 | 977.7
50 1417.1 | 1388.2 | 1331.5 | 1276.1 | 1222.1 | 1169.5 [ 1118.3 | 1068.4
80 1504.1 | 1477.1 | 1424.0 | 1372.3 | 1322.0 | 1273.0 | 1225.3 | 1179.0
100 | 1555.1 | 1528.9 | 1478.1 | 1429.3 | 1382.6 | 1337.8 | 1295.1 | 1254 .4
120 | 1602.8 | 1578.3 | 1530.1 | 1482.9 | 1436.8 | 1391.8 | 1347.9 | 1305.2
140 | 1646.8 | 1622.8 | 1576.0 | 1530.9 | 1487.7 | 1446.2 | 1406.4 | 1368.3
160 | 1687.9 | 1664.9 | 1620.1 | 1576.5 | 1534.4 | 1493.6 | 1454.2 | 1416.1
200 | 1766.2 | 1744.51702.0 [ 1660.7 | 1620.7 | 1581.8 | 1544.2 | 1507.8
250 | 1853.7 | 1833.6 | 1793.8 [ 1754.9 [ 1716.9 | 1679.6 | 1643.2 | 1607.6
300 | 1934.3|1915.5]1878.1 [ 1840.8 | 1803.6 | 1766.6 | 1729.6 | 1692.8
350 [2008.1  1989.8 | 1953.7 [ 1917.9  1882.8 | 1848.1 | 1813.9 | 1780.2
400 |[2076.1 | 2058.7 | 2024.1 | 1989.5 | 1955.1 | 1920.6 | 1886.2 | 1851.9
450 | 2131.8|2114.8|2082.3 [ 2051.8 [ 2023.3 | 1996.8 | 1972.3 | 1949.8
500 | 2177.12161.8]2133.1 | 2106.7 | 2082.7 | 2060.9 | 2041.5 | 2024.5
550 | 2218.8 [ 2204.1 | 2177.2 [ 2153.9 | 2134.2 | 2118.1 | 2105.5 | 2096.5
600 | 2250.6 |2237.812214.9 [2195.7]12180.2 | 2168.5 | 2160.4 | 2155.9
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Tabmmma 46. CrarmapTHBEIC CTIPaBOYHBIC JaHHEIE O CKOPOCTH 3BYKa (M/C) B pARy
FAIOreHO3aMELIEHHBIX APOMATHUECKUX YITIEBOJOPOIOB B 3aBHCHMOCTH OT JaBlie-
Hust (OpomOeH30IT)

t, °C

P, Mila 30 | 40 | 60 | 80 [ 100 | 120 | 140 | 160

OpoMOeH30J1

0.1 1137.6 [ 1106.4 | 1045.3 | 985.9 [ 928.2 | 871.8 | 816.9
10 1166.6 | 1137.5 ] 1080.4 | 1024.9 | 971.0 | 918.7 | 867.9 | 818.7
20 1195.8 [ 1167.8 [ 1113.0 | 1060.1 | 1008.9 | 959.7 | 912.2 | 866.6
30 1224.0 [ 1196.8 | 1143.9 | 1093.0 | 1044.0 | 996.9 | 951.7 | 908.4
50 1276.6 | 1250.5 [ 1200.1 | 1151.9 | 1106.2 | 1062.8 | 1021.7 | 982.9
80 1344.8 [ 1321.3 ] 1275.7 | 1232.0 [ 1190.2 | 1150.4 | 1112.4 | 1076.3
100 | 1388.9 | 1365.8 [ 1321.4 | 1279.1 | 1239.1 | 1201.3 | 1165.8 | 1132.5
120 | 1427.5 | 1405.5 [ 1363.0 | 1322.6 | 1284.1 | 1247.7 | 1213.4 | 1181.0
140 | 1464.3 | 1443.2 [ 1402.4 | 1363.5 | 1326.4 | 1291.3 | 1257.9 | 1226.5
150 | 1482.1 | 1461.2 | 1420.9 | 1382.6 | 1346.3 | 1311.9 | 1279.6 | 1249.1
160 | 1499.1 | 1478.7 | 1439.3 | 1401.8 | 1366.1 | 1332.2 | 1300.2 | 1270.1
200 | 1564.2 | 1544.7 [ 1507.1 | 1471.5 | 1437.8 | 1405.9 | 1376.1 | 1348.1
250 | 1637.6 | 1619.9 [ 1585.4 | 1552.2 | 1520.5 | 1490.2 | 1461.2 | 1433.6
300 |[1705.9|1688.9 | 1656.1 [ 1624.7 | 1594.8 | 1566.5 [ 1539.6 | 1514.2
350 [1769.1|1752.41720.4 [ 1690.2 | 1661.8 [ 1635.2 | 1610.4 | 1587.3
400 18289 |1812.8 [ 1781.9 | 1752.7 | 1725.1 11699.1 | 1674.7 | 1651.9

60




Tabmmma 47. CrarmapTHBEIC CTIPaBOYHBIC JaHHEIE O CKOPOCTH 3BYKa (M/C) B pARy
FAIOreHO3aMELIEHHBIX APOMATHUECKUX YITIEBOJOPOIOB B 3aBHCHMOCTH OT JaBlie-
Hust (Hoxben3o)

1, °C
30 | 40 | 60 | 80 [ 100 | 120 | 140 | 160

P, MITa

Won0eH30a

0.1 1087.5 [ 1061.5 ] 1009.8 | 958.6 [ 908.0 | 858.0 | 808.8 [ 760.6
10 1110.5 [ 1084.6 | 1034.9 | 988.5 | 945.1 | 904.6 | 864.5 | 827.7
20 1134.9 [ 1109.7 | 1062.0 | 1018.1 | 977.8 | 940.3 | 905.3 | 872.7
30 1158.1 [ 1133.3 ] 1086.9 | 1044.7 [ 1006.6 | 971.9 | 939.7 | 910.1
50 1201.9 [ 1179.0 | 1136.1 | 1097.2 | 1062.4 | 1031.1 | 1002.1 [ 976.2
80 1261.9 | 1240.1 ] 1200.1 | 1165.4 [ 1135.8 | 1110.2 | 1086.9 | 1066.3
100 | 1298.8 | 1277.8 [ 1239.7 | 1206.9 | 1179.4 | 1157.1 | 1137.9 | 1121.5
120 | 1333.8 | 1313.5 1276.8 | 1245.2 | 1218.8 | 1197.4 | 1179.4 | 1164.9
140 | 1366.4 | 1346.4 | 1310.7 | 1280.7 | 1256.4 | 1237.4 | 1221.7 | 1208.5
160 | 1396.9 | 1377.8 | 1343.8 | 1315.5 | 1292.6 | 1273.6 | 1258.7 | 1246.3
200 [ 1453.9|1436.0 | 1404.1 | 1377.7 | 1356.7 | 1340.3 | 1326.6 | 1315.3
250 | 1518.8 | 1501.8 | 1472.2 | 1448.5 | 1430.7 | 1417.5 | 1406.7 | 1398.2
300 [ 1579.1|1563.4|1536.4 [ 1515.1 | 1499.7 | 1487.9 | 1478.9 | 1471.5
350 [1635.0]1619.1]1592.5 [ 1572.8 | 1559.9 | 1552.2 [ 1546.8 | 1539.9
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Tabmmma 48. CrarmapTHEIC CTIpaBOYHBIC JaHHEIE O CKOPOCTH 3BYKa (M/C) B pARy
FAIOreHO3aMELIEHHBIX APOMATHUECKUX YITIEBOJOPOIOB B 3aBHCHMOCTH OT JaBlie-
HEst (T-XJIOP TOJIYOJT)

1, °C
P, Mila 30 | 40 | 60 | 80 [ 100 | 120 | 140 | 160
[-XJIOPTOJLY OJl
0.1 [1269.1[1233.4]1163.1 [ 1094.1 [1026.5] 960.3 | 895.5 | 832.0
10 | 1309.5 [ 1275.3 [ 1208.5 [ 1143.9 | 1081.5 | 1021.2 | 963.1 | 907.2
20 | 1346.9 [ 1314.1|1250.2 | 1188.7 | 1129.5 | 1072.6 | 1018.1 | 965.9
30 | 1382.6|1351.0 | 1289.6 | 1230.6 | 1173.9 [ 1119.7 | 1067.8 | 1018.3
50 | 1448.2 | 1418.3 [ 1360.5 | 1305.5 | 1253.3 [ 1203.8 | 1157.1 | 1113.2
80 | 1534.4(1507.2|1454.6 | 1404.5 [ 1356.9 [ 1311.7 | 1269.0 | 1228.7
100 | 1586.6 | 1560.7 | 1510.6 | 1462.8 | 1417.5 | 1374.5 | 1333.9 | 1295.7
120 [ 1635.4 [ 1610.6 | 1562.8 | 1517.1 | 1473.6 | 1432.3 | 1393.2 | 1356.2
140 | 1682.5 [ 1658.2 [ 1611.5 | 1567.0 | 1524.8 | 1484.9 | 1447.3 | 1411.9
150 [ 1705.2 | 1681.5 | 1635.6 | 1591.9 | 1550.3 | 1510.8 | 1473.4 | 1438.1
200 | 1806.3|1783.9 | 1741.1 | 1700.4 | 1661.9 [ 1625.7 | 1591.8 | 1560.1
250 [ 1904.2 | 1881.6 | 1838.6 | 1798.5 [ 1761.3 | 1726.9 | 1695.4 | 1666.8
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Tabmmma 49. CrarmapTHEIC CTIPaBOYHBIC JaHHEIE O CKOPOCTH 3BYKa (M/C) B pARy
FAIOreHO3aMELIEHHBIX APOMATHUECKUX YITIEBOJOPOIOB B 3aBHCHMOCTH OT JaBlie-
Hust (M-H0ATOITYO1)

1, °C
30 | 40 | 60 | 80 [ 100 | 120 | 140 | 160

P, MITa

M-HOATOJTYOJT

0.1 1116.2 [ 1088.4 1 1034.1 | 981.6 | 930.0 | 881.7 | 834.2 | 788.4
10 11422 [ 1115.9 ] 1064.8 | 1015.3 | 967.5 | 921.1 | 876.1 | 832.3
20 1168.9 [ 1143.6 [ 1094.2 | 1046.6 | 1000.7 | 956.4 | 913.6 | 872.3
30 1194.4 [ 1169.9 | 1122.1 | 1075.9 | 1031.4 | 988.4 | 947.1 | 907.3
40 1241.6 [ 1218.5 | 1173.6 | 1130.3 [ 1088.6 | 1048.6 | 1010.4 | 974.1
80 1304.7 [ 1283.6 | 1242.5 | 1202.4 [ 1163.9 | 1127.2 | 1092.5 | 1059.8
100 | 13429 | 1322.4 [ 1282.5 | 1244.4 | 1207.8 | 1173.2 | 1140.4 | 1109.5
120 | 1379.1 | 1359.4 [ 1320.7 | 1284.4 | 1249.8 | 1216.6 | 1184.5 | 1153.2
140 | 1412.8 | 1393.5 [ 1356.5 | 1321.6 | 1288.5 | 1256.7 | 1226.1 | 1196.1
160 | 1445.4 | 1426.6 [ 1390.9 | 1357.3 | 1325.5 | 1294.8 | 1264.8 | 1234.9
200 [ 1505.1 | 1487.5 | 1454.1 [ 1422.4 | 1392.3 | 1363.2 [ 1334.7 | 1306.6
250 | 1574.6 | 1558.5 [ 1527.2 | 1497.0 | 1467.9 | 1440.1 | 1413.1 | 1386.9
300 [1640.0 ] 1620.5] 1586.8 [ 1558.2 | 1532.7 [ 1508.5 | 1483.5 —




Tab6mvmia 50. CranmapTHBIC CTIPaBOYHBIC JAHHBIC O CKOPOCTH 3BYKa (M/C) B psimy
rajoreHO3aMeIEHHBIX APOMATHYECKUX YTIIEBOJOPOJOB B 3aBHCUMOCTA OT JaBJe-
Hwst (2,4- IMXI0PTOTYOT)

1, °C
P, Mila ™3 | 40 [ 60 | 80 [ 100 | 120 [ 140 | 160
2,4- IuXJ10PTOAY 01
0.1 [1273.6|1241.5[1178.4 [ 1116.7 [ 1056.4 | 997.5 | 940.1 | 884.1
10 | 13359 [ 12752 [ 1215.7 [ 1157.5 | 1100.4 | 1044.6 | 989.9 | 936.6
20 | 1366.7 [ 1308.3 [ 1251.6 | 1196.5 | 1143.1 | 1091.2 | 1041.0 | 992.4
30 | 1398.1|1341.6 [ 1286.9 | 1234.1 [ 1183.0 | 1133.7 | 1086.2 | 1040.5
50 | 1455.7 | 1403.3 | 1352.4 | 1303.0 | 1255.0 [ 1208.5 | 1163.5 | 1119.1
80 | 1533.7|1484.2|1436.7 | 1391.3 | 1347.9 [ 1306.5 | 1267.1 | 1229.7
100 | 1580.6 | 1533.8 | 1488.5 | 1444.9 | 1402.8 | 1362.4 | 1323.5 | 1286.2
150 | 1685.1 [ 1642.8 [ 1602.2 | 1563.3 | 1526.1 | 1490.5 | 1456.7 | 1424.6
200 — 17359 1698.6 | 1663.2 | 1629.7 | 1598.2 | 1568.7 | 1541.1
250 ~ | 1822.3]1787.9 | 1754.8 | 1723.0 [ 1692.4 | 1663.1 | 1635.0
300 - — [ 1867.8 [1837.6 | 1808.0 | 1778.3 | 1748.6 | 1719.5
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Tabmma 51. CranmapTHBIC CTIPaBOYHBIC JAHHBIC O CKOPOCTH 3BYKa (M/C) B psimy
rajoreHO3aMeIEHHBIX APOMATHYECKUX YTIIEBOJOPOJOB B 3aBHCUMOCTA OT JaBJe-
awst (2,4-1uOpoMTOTy OIT)

1, °C
P, Mila ™3 | 40 [ 60 | 80 [ 100 | 120 [ 140 | 160
2,4-1ubpoMTONY 0.1
0.1 |1139.9[1113.4[1061.9 [ 1012.0 [ 963.9 | 917.5 | 872.8 | 829.8
10 | 1191.1 [ 1139.7 [ 1090.1 [ 1042.5 | 996.8 | 953.1 | 911.3 | 871.4
20 | 1213.6 [ 1164.9 [ 1117.7 | 1072.0 | 1027.8 | 985.2 | 943.9 | 904.3
30 | 1237.11188.8 | 1142.7 | 1098.8 | 1057.1 | 1017.6 | 980.2 | 945.0
50 [ 1279.8{1235.1|1191.9 | 1150.3 | 1110.2 [ 1071.6 | 1034.5 [ 998.9
80 [ 1339.7(1297.5|1257.4 | 1219.3 | 1183.2 [ 1149.1 | 1117.0 | 1087.1
100 | 1377.0 [ 1335.7 [ 1296.7 | 1260.2 | 1225.9 | 1194.2 | 1164.7 | 1137.7
160 | 1474.6 | 1437.9 | 1403.1 | 1370.1 | 1338.9 | 1309.5 | 1282.1 | 1256.3
200 | 1532.1|1497.8 | 1465.2 | 1434.3 | 1405.1 | 1377.5 | 1351.7 | 1327.6
250 | 1598.0 | 1566.3 | 1535.9 | 1506.8 | 1479.1 | 1452.4 | 1427.1 | 1403.1
300 — [1629.3]1600.8 | 1573.3 | 1547.1 [ 1521.7 | 1497.6 | 1474.6
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IpuioxeHue

4.1. MeToauxka u3MepeHHsI CKOPOCTH Y3 H ONEHKA TOTPEeLIHOCTH

KpaTtko ocTaHOBHMCSI HA ONMMMCAHWK OCHOBHBIX MPHHIMIIOB U 0COOEHHOCTE i
HUMITYJIbCHO-()A30BOr0 METO/Ia, MCTONB30BAHHOTO U1l U3MEPEHU CKOPOCTH 3BYKA,
a TaK)Ke Ha OLEHKE MOrPELIHOCTH MOYIEHHBIX Pe3yIbTaTOB.

Brok-cxeMa yCTaHOBKH TIPE/ICTaBJIeHA Ha puc. 1.

Y3-64

I'5-4b I's5-15

Puc. 1. biok-cxeMa y CTaHOBKH /i1 U3MEp €HUsl CKOp OCTH 3BY Ka

AxycTHdeckas sueiika, MOMeEIIaeMasi B UCCIICAYEMYIO CPEIy, COCTOMT M3
JIBYX OIVHAKOBEIX IThE€30KEPAMHUUYECKHX IUIACTAH, PACTONIOKEHHBIX MapaylieibHO
JIPYT APYTY Ha KATHOPOBAHHOM PacCTOAHUHM L.

Tlepenarormas mee3ommactiHa (11T) Bo30ykmaeTcs Ha COOCTBECHHOM YacTOTE
MPSAMOYTOJIBHEIM FMIIyJIbCOM OJHOTO W3 KAaHAIOB JBYXKAHAIBHOIO TE€HEpPaTopa
trma ['5-4B. [prammaromas mwiactura (211) Bo30yxkaaeTCs yapIpa3ByKOBBIM CHI-
HAJIOM, TIPOLIEAIINM Hepe3 MCCIIEAYeMYIO cpeny. Bo3HHKAOMIMit Mpr ITOM JIeK-
TPUYECKUH CUIHAI IOCTynaeT Ha Y-Bxox ocimutorpada C1-75.

3amepkaHHBI MMIYJIBC BTOPOrO KaHAla reHepaTtopa HOJAeTCs Ha KaToA
3JIEKTPOHHO-Ty4ueBot TpyOku ocipimiorpada (Ha Z-BXOI) M CJIYXKHT TIOIBHIKHO i
MeTKOl BpeMeHu. Bpems 3anepxku u3mepseTca 4acTotoM epom U3-64.

Tlpu m3MepeHM BpeMeHH 3a[EPXKKH METKA (pa3phbiB JIMHAH Pa3BEPTKH) CO-
BMEIIAETCS ¢ OJHUM M3 MAaKCHMYMOB BBICOKOYACTOTHOM COCTABJISIOIICH CHTHAJA,
Ha0ImozaeMoro Ha 3kpane ocuwuiorpada (puc. 2).

CkopocTs 3ByKa onpenensieTcs no gpopmyJe:

L
u= ; (M
7,7,
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B KOTOPOH L — JyINHA aKyCTHYECKOTO My TH, 7, — HOJHOE BPEMS 3a/IEPIKKH MMITYJIb-
Ca MEPBOTo KaHala B MCCIIEAYEMOH cpele, 7, — BpeMs 3alE€PIKKH, 3aBHCALIEE OT
BHIOpaHHOTO croc00a MHIMKALIMH.

Jlnsa mpemoTBpamieHns 06pa3oBaHisA ra30BBIX My3BIPHKOB BOJIM3H U3JIydaro-
el NOBEPXHOCTH NbE30IUIaCTHH H3MEPUTENbHAs fAueiika pacnonaraiach rOpH-

Puc. 2. Bun umny sibca Ha skpase ocuwutorp ada

30HTATHHO. BO3MOXKHOCTH 3aKPEIUICHHS AYESHKH Ha 1000 BBICOTE OTHOCHTEIIHHO
[THa U3MEPHUTEIHHOr0 aBTOKJIaBa MO3BOJIIA MPOBOJUTH U3MEPEHHUA CKOPOCTH 3BY-
Ka KaK B XHAKOH, TAK U B TAPOBOH (pa3ax Berectsa.

CyMMapHas morpemHocT> H3MEPEHHH CKOPOCTH 3BYKA, pacCUMTAHHASA IO
dopmyne (2):

@)

COCTABJIVIA: IPU TEMIIEPATyPax, JANEKUX OT KPATHY eCKOH, Ha TMHUH HACHICHHAA,
B skuakoi ¢aze — 0.1 %, B mapoBoii paze — 0.3 %; B :KUAKOCTH NPH JABJICHUIX 10
250 MITa — 0.2 %, npn masierr 600 MIla— 0.3 % u 1o 1 % BOnu3M KpuTHUe-
CKOM TOUKHU.
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4.2. XapakTepucTHYecKHe CBOHCTBA Mpee/bHBIX JUHEIHHbIX H apoMaTHye-
CKHX YIJIEBO0J0POI0B

Tabnuua 52. HekoTopble Xapak TepycC THK U TPEAEN bHBIX JTMHEWHBIX YTJIEBOI0PO-
J0B (CS—C24)

Kunxocts Kf;;3 t,.,C t,,C l,, C ny,
H-TIeHTaH 626.3 -129.7 36.1 196.6 | 1.3578
H-TeKCaH 659.1 -95.3 68.7 234.7 | 1.3751
H-TenTan 683.7 -90.6 98.4 267.1 | 1.3878
H-OKTaH 702.5 -56.8 1252 | 2954 | 1.3977
H-HOHAH 717.8 -53.5 150.6 321.4 1.4054
H-JleKaH 729.3 -29.7 1724 | 3444 | 14118
H-YHIeKaH 739.7 -25.6 1959 | 366.0 | 1.4173
H-/0/leKaH 748.6 9.6 2163 | 3851 | 1.4217
H-Tp MeKaH 756.2 -5.4 2354 | 4025 | 1.4256
H-TeTpaJeKaH 762.8 5.9 2535 419.8 1.4289
H-TIeHTa/IeKaH 768.2 9.9 2705 | 433.8 | 1.4320
H-TeKCaneKaH 773.4 18.15 | 2869 | 4479 | 1.4345
H-TenTajieKaH 778.0 2198 | 3027 | 4615 | 1.4366
H-OKTa/IEKaH 775.3 28.2 317.4 | 4750 | 1.4349
H-HOHAZEKaH 772.3 31.8 331.0 | 487.0 | 1.4330
H-HKO3aH 775.6 36.4 345.0 501.0 | 1.4345
H-remdiikozad | 758.9 40.2 3584 | 514.0 | 1.4240
H-JIOKO3aH 774.9 44.0 370.0 | 523.0 -
H-TPHKO3aH 764.5 47.5 382.0 534.0 | 1.4190
H-TeTpakosaH | 766.9 50.6 394.0 | 544.0 | 1.4283

Ilpumeuanue: nepeoxyakaEHHAS KUIKOCTD: = npu 30°C, T npu 40°C, -
mpu 70°C, " — npu 50°C
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Tabmmma 53. HexoTopble XapakTepucTHKH OpoM3aMemEHHBIX

HelHBIX yraesonopoaos (C;—Cip)

NpEACITLHBIX JTH-

Kunkocts kffwg 1, °C |1, Clt,.C| n
1-6pommporian | 1345.2 [ -110.5( 71.1 | 271.4 | 1.432
1-6pomOyTan 1268.7 | -118.8 | 101.7 | 304.4 | 1.438
1-6pomnentan | 1211.9 | -81.9 | 129.6 | 332.6 | 1.442
1-6pomrexkcan | 1168.7 | -81.3 | 155.4 | 356.9 | 1.445
1-6pomrenran | 1134.7 [ -52.2 | 179.0 | 377.8 | 1.448
1-6pomokTan 1107.2 | -51.3 | 200.8 | 396.2 | 1.450
1-6pomuonan | 1084.5( -28.6 | 221.5 | 412.9 | 1.452
1-6pomaekan 1065.6 | -27.6 | 240.6 | 427.9 | 1.454
1-6pomynmekan | 10494 [ -94 | 258.8 | 441.8 | 1.455
1-6pomaomexan | 10355 -9.0 | 276.0 | 454.6 | 1.456

Tabmvmia 54. HekoTtopble Xapak TePUCTHKH XJIOP3aMEIMIEHHBIX TPEAETbHBIX yTIie-

Boaopoaos (G—C4)

XKuakocts k:}s‘f t.C |t,..C|t,C n,
1-xmopnponan 883.0 | -226.9 46.3 227.5 1.386
2-XJIOpIpOnan 861.0° | -117.2 | 363 | 212.0 | 1.378
1-x10p6yTan 880.4 | -1294 78.4 263.9 1.400
1-xnopneHTaH 877.1 | -102.1 107.8 295.1 1.410
1-xytoprexcan 873.9 | -88.4 135.6 323.3 1.418
I-xnoprenman 871.8 -66.3 160.7 347.2 1.424
3-xy0premman 870.5° | -65.7 | 144.0 | 360.2 | 1.423"
1-xnmopokTan 869.2 -56.3 183.8 368.0 1.429
1-xTopHOHAH 866.8 | -38.7 2054 386.7 1.432
1-xyopaexan 865.7 -30.3 2259 | 404.1 1.436
I-xnopynaexan 864.3 -15.8 2454 420.2 1.439
1-xyopronexkan 863.6 -8.9 263.4 | 434.7 1.441
1-xnopTpuaexkan 862.7 -1.3 277.0 443.9 1.443
1-xnopretpanekan | 861.9 8.9 297.3 462.1 1.445

Ilpumeuanue: " _ JaHHbIE mpu 20°C
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Tabmuna 55. HexoTopble xapakTepuc THKH HOA3aMeIEHHBIX TPeACTbHBIX JIUHEH-
HBIX yTaeBoaopoaoB (C;—Cp,)

XKuakocTts P t,C t,,Clt,.,C n.,

KZ/M3 nn? xun > K2

1-tionqnporian | 17394 | -101.4 102.5 319.5 1.503
1-iion0y TaH 1607.2 | -105.1 130.6 347.5 1.497
1-tiomqnenran | 1508.8 | -70.6 157.1 372.4 1.493
1-fioarexcan 1433.1 -70.3 181.4 393.7 1.490
1-tioarenTan 1373.0 | -43.0 204.0 412.5 1.488
1-fionokTan 1324.1 | -41.6 2252 4293 1.486
1-iogHOHAH 1283.6 | -20.7 2451 4445 1.485
1-tonnexan 12494 | -18.8 263.8 458.3 1.484
1-fionynnekan | 1220.3 2.3 281.5 471.2 1.483
1-tiogmonmexan | 1195.1 -0.6 298.3 483.2 1.482
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Tabmema 56. HexoTopble Xapak TepHc THKH apOMaTHYECKHX YTIIeBOIOPOIOB

Kunxocts pwﬂ, pwz ", Lans C | 10 C | 1, C
K2, / M K2 / M
benzon
879.2 | 304 |1.5010| 79.6 | 5.51 |389.45
CeHs
Tonyon 866.9 | 290 |1.4966 | 109.7 | -95.01| 320.8
C;Hg
o-Keunon 875.1 | 287 |1.5023 | 142.8 | -25.18 | 358.44
0-CsHjg
n-Kewton 860.9 | 281 |1.4957 | 136.8 | -13.26| 345.0
n-CgHig
M-Kewron 864.6 | 270 |1.4973 | 138.4 | -47.87| 346.0
m-CsHig
®ropenson 10204 | — | 14724 1306 | 412 | -
CeH
Xnopbenzon
21 3 . 32.0 | -45.58 | 359.
Pty 1106.2 | 365 |1.5246 | 132.0 | -45.58| 3592
Bpombenzon
CoEL By 14948 | - |1.5602| 156.2 | -30.82| -
Noa6enson
i 18323 | - |1.6120] 1883 |-31.33| -
o-OropxstopOeH30MI
o CRLFC] 12233 | - |1.5022 1376 | 425 | -
n-bpomaTHnbenson
I B 13349 | - [1.5460| 2035 | - -
o-@ropToyor 1003 | 337.2 | 1.4738| 114 | -60 -
0-C;H;F
M-DTOpTOITYON
R 997.4 | 335.0 | 1.4691 | 116 | -87 -
2,4-JInbpomTomyon
2Okl B 1817.8 | - |1.5958| 2435 | - -
2,4-Jluxnoptonyon
3 AL 12459 | - |1.5451| 200 | -13.5| -
0-X710pTOIY 0N _
o 1082.6 | 357.0 | 1.5268 | 159.1 | -35.1
- XJI0PTOIy Ol
’% — —
w-CaHCl 1069.0 | 347.5 [ 1.5230 | 158.4
Mm-HoxTtomyor
T 1700.5 | 533.6 | 1.6011 | 2122 | - -
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4.3. CpaBHeHHe pe3yJ/IbTATOB H3MEPEHHI1 CKOPOCTH 3ByKa B »KHIKO# (paze mpe-

JeJIbHBIX JJMHEHHBIX YIJIeBOJIOPOAOB HA JIMHHH HACHIIIEHHS H MO/ 1aB-
JICHHEM € JINTEe PATY PHBIMH JAHHBIMH

Tatmuia 57. CpaBHeHHE pe3yJIbTaTOB M3MEPECHHUI CKOPOCTH 3BYKa B XKHAKOH (ase

H-aJIKAHOB Ha JIMHHH HACbIICHHA C JIMTCPATYPHLIMHU J1aHHBIMH (H—F CKCaH, H-

TelTaH, H-OKTaH, H-J0JICKaH)

BermtectBO

t,’C

JlaHHbIe TAOT MY

UlurepaTypHbie TaHHBIC

H-T'CKCaH

20

25
40
60

1100.5

1077.6
1009.7
921.0

1098.1
1099.2
1098
1099.9
1100
1077.1
1010.2
921.3
921.1
921
920.7
921

[8]
[7]
[9]
[10]
[11]
[7]
[7]
[8]
[7]
[9]
[10]
[12]

H-T'CIITaH

20

40
60
80

100

1156.8

1070.5
986.03
903.2

822.2

1154.9
1153.3
1155
1150
1154
1068.9
984.8
902.4
903.3
903
902
821.2

[8]
[7]
9]
[12]
[13]
[7]
[7]
8]
[7]
9]
[14]
[7]

H-OKTaH

60

80
100

110

1030.8

951.3
873.9

835.9

1030.5
1030.9
1031
1029.7
951.3
874.1
873.9
874
836.1

[7]
[8]
[9]
[10]
[7]
[7]
[8]
[9]
[7]

H-T0ACKaH

20

1296.7

1295.9

[8]
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40
60

80
100

120

1219.896
1145.5

1073.62
1004.1

937.066

1296.0
1296
1298.4
1220.8
1146.5
1145.9
1146
1147.8
1075.1
1004.3
1004.2
1004
1006.1
937.2

[7]
9]
[10]
7]
8]
7]
1]
[10]
7]
8]
7]
1]
[10]
[7]
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Tabmvmia 58. CpaBHeHHe pE3yNbTATOB M3MEPEHH CKOPOCTHA 3BYKA B TIPEIACITHHBIX
YIJIEBOJOPO/IaX B 3aBUCUMOCTH OT JABJICHHS C JIUTEPATYPHBIMH JTAHHBIM K

H-TeKCaH
t=30°C t=40°C
P, MIla | AsTtopsl [15] 3, % ABTOpBI [15] S, %
0.1 1054.7 1054.6 -0.0 1010.2 1009.6 -0.1
10 1134.6 1134.1 -0.0 1095.0 1093.3 -0.2
20 1200.8 1203.3 +0.2 1163.7 1165.8 +0.2
30 1261.5 1264.7 +0.3 1227.1 1230.0 +0.2
50 1370.4 1372.4 +0.2 1339.4 1340.2 +0.1
80 1508.4 1507.6 -0.0 1480.3 1478.8 -0.1
100 1586.5 1585.2 -0.1 1560.2 1558.2 -0.1
150 1753 .4 1753.1 -0.0 1729.3 1728.8 -0.0
t=60°C t=80°C
P, MIla | AsTops [15] 8, % ABTOpBI [15] 8, %
0.1 921.1 920.6 - 0.00 - - -
10 10171 1014.3 -03 942.7 938.6 -04
20 1091.1 1093.4 +0.2 1022.7 1024.9 +0.2
30 1159.0 1162.3 +0.3 1094.8 1098.6 +0.4
50 1278.1 1279.8 +0.1 1220.8 1222.1 +0.1
80 1425.9 1423.6 -0.2 1375.9 1372.6 -0.2
100 1509.2 1506.2 -0.2 1461.8 1458.1 -0.2
150 1682.1 1681.4 -0.0 1638.8 1636.6 -0.1
t=100°C t=120°C
P, Mlla | Astopsl [15] 3, % ABTOpBI [15] S, %
0.1 - - - - - -
10 869.1 865.4 -04 793.5 - -
20 955.3 959.2 +0.4 885.9 - -
30 1033.1 1038.3 +0.5 968.9 - -
50 1167.1 1168.7 +0.1 1111.9 - -
80 1328.1 1324.5 -03 1281.0 - -
100 1417.2 1412.5 -03 1372.0 - -
150 1598.1 1596.8 -0.1 1557.0 — —
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H-OKTaH

t=30°C t=40°C
P, MIla ABTOpbl [16] S. % ABTOpHI [16] 5. %
0.1 11524 | 1152.6 +0.0 1111.4 | 11115 +0.0
9.91 1219.5 1220.1 +0.1 1181.3 1182.4 +0.1
19.71 12782 1280.5 +0.2 1242.6 1245.1 +0.2
29.52 1332.6 1335.3 +02 1298.9 1301.7 +0.2
39.33 1383.1 1385.8 +0.2 1350.8 1353.8 +0.2
49.13 1430.0 | 14327 +0.2 1399.0 1401.9 +0.2

1=60°C t=80°C
P,Mlla  AsTtopsl [16] 3, % ABTOpBI [16] 3, %
0.1 1030.5 1030.5 0 951.3 951.6 +0.0
9.91 1107.2 1108.5 +0.1 1036.2 1037.5 +0.1
19.71 1173.5 1176.2 +0.2 1107.0 1110.7 +0.3
29.52 1233.9 1236.8 +0.2 117222 11753 +0.3
39.33 1289.1 1291.9 +0.2 1230.8 | 1233.6 +0.2
49.13 1340.0 | 13426 +0.2 1284.5 1286.7 +0.2

t=100°C (=120°C
P, MIa ABTOpBI [16] 3, % ABTOpHI [16] 3, %
0.1 874.1 873.5 - 0.1 798.3 797.5 -0.1
991 968.4 968.7 +0.0 901.6 903.1 +0.2
19.71 1044.7 1047.6 +03 988.4 988.3 -0.0
29.52 1113.0 1116.3 +03 1059.4 1061.4 +0.2
39.33 1174.8 1177.7 +0.3 1125.6 | 1125.9 +0.0
49.13 1231.1 1233.5 +0.2 1181.2 1184.2 +0.3

H-HOHAH

¢ =30°C 1=40°C
P, MIa | AsTopst [21] 5. % ABTOpHI [21] 8, %
0.1 1187.7 1186.3 -0.1 1148.4 1147.8 - 0.0
10 1254.6 1248.5 -0.5 1217.4 1212.4 -04
20 1310.9 1305.7 -0.4 1275.4 1271.4 -03
30 1363.5 1358.4 -0.4 1329.4 1325.7 -03
50 1458.8 14539 -0.3 1427.5 14233 -0.3
100 1654.6 1653.7 -0.0 16282 | 1626.4 -0.1

t=60°C t=80°C
P,MIla  AsTopE [21] 3, % ABTOpBL [21] 3, %
0.1 1068.7 1072.7 +0.4 993 .4 999.88 +0.7
10 1155.7 1142.7 -1.1 1974.5 1076.0 +0.1
20 1215.1 1205.7 -0.8 1141.4 1143.4 +0.2
30 1270.6 1263.1 -0.6 1203.1 1204.0 +0.1
50 1371.2 1365.2 -0.4 13135 1310.8 -02
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100
150

1577.3
1741.2

1574.8
1746.0

1532.4
1700.4

1526.7
1701.3

-04
+0.1

Tabnuua 59. CpaBHeHHe pe3yabTAaTOB M3MEPEHHH CKOPOCTH 3BYKAa B OEH30JIE U He-
KOTOPBIX €r0 rajlore¢H03aMellEHHBIX B 3aBUCHMOCTU OT AABJICHUS C JIUTEPATY PHBIMU

JTAQHHBEIMHA
oenzou, t=40°C
P, MlIa ABTOpBI [17] 3. % [18] 3, %
0.1 1229.7 1229 -0.1 1232 +0.2
10 1281.2 1281 -0.0 1282 +0.1
20 1328.6 1328 -0.0 1328 -0.0
30 13723 1373 +0.1 1372 -0.0
50 14515 1453 +0.1 1454 +0.2
80 1554.8 - - 1558 +0.2
100 1615.5 — — 1620 +0.3
xJiopoensos, t=30°C
P, MIla ABTOPBI [19] 3, % [20] 3, %
0.1 1249.5 1252.6 +0.3 1252.8 +0.3
10 1286.1 1292.6 +0.5 1292.2 +0.5
20 1321.2 1328.8 +0.6 1326.4 +0.4
30 1355.1 1363.5 +0.6 1359.4 +0.3
50 1417.1 1428 .4 +0.8 1422 .4 +0.4
100 1555.1 1564.4 +0.6 1562.4 +0.5
150 1672.5 1675.0 +0.2 1667.1 -03
200 1766.2 1768.8 +0.2 1766.5 +0.0
opombenson, f=30°C

P, Mlla ABTOpBI [20] 3, %

0.1 1137.6 1142.8 +0.5

10 1166.6 1176 .4 +0.8

20 1195.8 1207.0 +0.9

30 1224.0 1234.9 +0.9

50 1276.6 1283.6 +0.6

100 1388.9 1395.6 +0.5

150 1482.1 1484.7 +0.2

200 1564 .2 1573.4 +0.6
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Tabmvmia 60. CpaBHeHHe Pe3yIbTATOB M3MEPEHHI CKOPOCTH 3BYKA B TOJTyOJIE B 3a-
BUCHMOCTH OT [IABJICHHS C JIMTEPATY PHBIMH TAHHBIMH

TOJTYOJT
| 1 =30°C | 1=40°C
P, MIla _ AsTtops [21] 3, % ABTOpBI [21] 3, %
10 1333.7 1332.3 -0.1 1292.8 1292.5 -0.0
20 1379.1 1379.6 +0.0 1339.9 1341.5 +0.1
30 1421.6 1423.7 +0.2 1384.2 1387.0 +0.2
50 1499.6 1504 .4 +0.3 1464.9 1469.9 +0.3
100 1662.6 1675.5 +0.8 1632.7 1644.5 +0.7
150 1795.2 1818.7 +1.3 1768.5 1789.9 +1.2
200 1909.3 1944 .2 +1.8 1884.9 1916.8 +1.7
250 2011.7 2057.0 +22 1988.8 2030.7 +2.1
t=60°C t = 80°C
P, MIla | AsTops [21] 8, % ABTOpBI [21] 8, %
10 1213.4 1215.4 +0.2 11374 1141.2 +0.3
20 1264 .4 1268.1 +0.3 1192.8 1197.9 +0.4
30 13121 1316.6 +0.3 12441 1249.6 +0.4
50 1398.2 1403.9 +0.8 1335.5 1341.7 +0.5
100 1574 .4 1585.6 +0.7 1519.3 1530.5 +0.7
150 17154 17352 +1.1 1664.3 1684.1 +1.2
200 1835.9 1864.9 +1.6 1788.2 1816.6 +1.6
250 1943.1 1981.0 +19 1898.2 1934.6 +1.9
300 2039.3 2086.8 +2.3 1996.6 2042.0 +2.2
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Tabmma 61. CpaBHeHHe pe3ylbTaToB U3MEPEHUI CKOPOCTH 3BYKA B TOTYOJIC HA JTH-
HUM HACBIIICHHS C JINTEPATYPHBIMH JaHHBIMU (KHAKasH (aza)

1. M/c
1,°C Jlanmbie Jlanmbie
aBTOPOB pabotsr [22]

20 1328 1326.9
30 1284 1283.3
40 1241 1240.2
50 1199 1198.0
60 1157 1156.6
70 1117 1115.7
80 1076 1075.5
90 1036 1035.7
100 996 996.3
110 957 957.0

Tabnuua 62. CpaBHeHHE Pe3y/IbTATOB M3MEPEHHUH CKOPOCTH 3BYKA B HAC BIIEHHBIX
napax 0eH30J1a U ToJIyoa

benzon
u, M/c u, M/IC
t, C Jlannbie Jlannbie 1, C Jlannbie Jlanubie
aBTOPOB pabotel [23] aBTOPOB pabothl [23]
210 181 182.4 260 145 146.0
220 176 177.0 270 134 135.0
230 170 170.5 272 131 132.0
240 163 163.6 280 120 -
250 155 155.3 288 104 -
Tomyon
u, m/c u, M/c
t,"C JlanHbie JlaHHbie £, °C JlanHbie JlaHHbIe
aBTOPOB pabotsl [24] aBTOPOB pabotsl [24]
230 171.4 171.4 280 141.6
240 167.0 167.4 290 {‘3‘?; 133.1
250 161.7 162.1 300 : 122.3
260 155.8 156.5 310 119.6 108 4
270 148.0 149.5 106.5
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0,8
0,6
0,4

0,2

6,%
o
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-0,6

-0,8
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P, MPa

Puc. 3. OTK/IOHEHNE NMTePaTYpHbIX 3HAYeHMI CKopocTn Y3 oT
peKOMeHAYeMbIX CrpaBOYHbIX [aHHbIX A8 H-HOHaHa And W30-
Tepmbl 100 °C: m- [25], ¢ - [21]

Puc. 4. OTKNOHEHME NMTEPaTYPHbIX 3HA4YeHWUA CKOPOCTW ¥'3 OT peko-
MeHZYeMbIX CMpaBOYHbIX [AaHHbIX AN H-TeKcaHa Ans M30TepMmbl
30 °C: «-[25],»- [26], ¢ - [21]
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0,25

-0,25
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Puc. 5. OTK/IOHEHME NMTepaTypHbIX 3HAYeHWUA CKopocTn Y3 oT
peKOMeHAYeMbIX CMpPaBOYHbIX [aHHbIX AN H-OKTaHa ANns W3o-
Tenmbl 80 °T/ m- [771 ¢ - 711

Ha npuBefeHHbIX BbIlLE B Ka4yeCcTBe npumepa puc.3-5 npeacTasfieHbl pe3ynbTarhl
CpaBHEHMS CTaHA4APTHbIX CMPaBOYHbIX 3HAYEHMIA CKOPOCTU Y3, NpefACcTaB/eHHbIX B
HacTosLlein paboTe, ¢ Haubonee HafeXHbIMY AaHHBIMW, UMEIOLLIMMUCS B HAYYHOM
nntepatype. OHM MOATBEPXKAAIOT BbICOKYH CTEMEHb HALEXHOCTU 3HAYeHUli CKO-
pocTn Y3, NpeAcTaBeHHbIX Bbille B CTaHAAPTHLIX CPaBOYHbIX Tabnuuax.

B npuBefeHHbIX HKe Tabnuuax 63-65 npeactaBneHbl 3KCNepUMeHTasbHble
3HAYeHNs CKOPOCTM 3BYKa, NOMyYeHHble AN ranoreHo3aMeLLeHHbIX H-aIkaHOB Ha
NMHUM HacbIleHns. OHKM MO3BONAKOT OLEHWUTL CTeMNeHb HaAEXHOCTU CTaHAAapPTHbIX

CMPaBOYHbIX AaHHbIX, NPUBOAMMbIX B HAcTosLWel paboTe.
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4.4. DKcoepHMEHTAILHBbIE 3HAYCHHsI CKOPOCTH 3BYKA B KMIKOMH (hasze rajio-
reH03aMeINEHHBIX MpeJe/bHbIX YIJIEBOA0PO0B HA JIHHHH HACHILLIE HUSI

Tabnwia 63. DKCIIEpUMEHTATBHEIE 3HAYEHHUS CKOPOCTH 3BYKa B OKHAKHX -
OpoMajikaHax Ha JIMHWW HACHIIEHAS

t,°C | wmfe | t,°C | umfe | t,°C | umfc | t°C | umfc | ¢°C u,mfc
1-6pommponad | 1-6pomOyran | 1-Opommentan | 1-Opomrekcan | 1-Gpomremman
-29.39 1144.8]-29.77 1195.3|-29.42 1240.0| -29.55 1273.8|-29.41 1308.4
-9.77 1075.0] 0.11 1091.0| 0.17 1137.5| 0.16 11729] 0.18 1207.2
0.16 1040.1| 50.07 926.0 | 30.07 1037.1| 30.05 1073.6( 30.04 1108.7
10.11 1005.5] 70.07 861.2 | 50.02 972.4 | 50.05 1009.3| 49.99 1045.1
20.07 971.2 1 90.08 797.6 | 80.03 877.6 | 80.01 916.0 | 79.99 952.9
25.06 954.1 |110.16 7352 |110.08 7855 |110.04 826.4 [110.02 863.5
50.06 870.2 130.13 725.5 | 130.1 767.5 [150.07 748.1
70.06 804.2 150.33 666.6 | 150.08 710.0

90.08 7394
110.32 674.9

1-6pomoktan | 1-Opomuonan | 1-Opommekan | 1-OpomyHnpekan | 1-6pomuaonexan
-29.54 1336.3(-19.69 1329.9

0.13 1235.4| 0.14 1262.7| 50.05 1123.8( 0.27 1307.0( 0.17 13235
30.01 1137.2] 30.00 1165.1( 80.04 1032.2| 30.07 1209.0 30.06 1224.8
49.87 1073.8| 49.99 1101.1]|110.07 944.5 [ 50.04 1145.6( 50.03 1161.2
79.76  981.9 | 79.95 1009.9(130.08 888.2 | 79.99 1054.4| 80.00 1069.7
109.73 8929 | 109.9 921.5 |150.12 833.2 |1109.99 966.6 |110.02 983.0
129.40 835.5 [129.83 864.4 129.98 909.7 [130.04 926.4
149.89 778.7 [149.57 808.8 149.98 854.5 [149.99 871.7
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Tabmma 64. OkcneprMEHTATBHBIE 3HAYCHUS CKOPOCTH

XJIOpaJIKaHaX Ha JIMHW K HACbIICHU A

3BYKa B IKHIKUX

1-

1,°C

u, mfc

1,°C

u,mfc

1,°C

u, mfc

1-xmopOyTan

I-xmopneHTan

I-xnoprenTan

-29.68
0.00
30.00
60.00
27.43
89.98
120.05
150.07

1390.7
1267.0
11451
1027.3
11541
913.5
803.0
693.8

-29.49
0.00
30.00
60.03
90.02
120.00
150.05

1446.0
1328.9
1212.5
1100.3
993.4
890.1
789.7

1-xnopnexan

1-xnopTeTpanekan

-29.59 1352.8
0.06 1224.0
29.86 1097.7
29.04 1102.2
27.09 1108.8
59.97 974.9
90.01 856.1
120.00 740.2
150.16 624.3
1-xsTopokTan

30.29 1236.1
60.05 1128.2
90.05 1022.9
0.13 1351.0
0.14 1350.5
-28.86 1465.6
20.00 1274.2
89.99 1022.3
119.97 922.1
149.96 825.0
34.97 1217.1

-29.40
0.00
30.00
60.00
90.01
120.04
150.04

1508.0
1392.2
1279.2
1171.1
1069.0
970.9

8773

7.17
30.02
59.93
89.99

120.00
150.05

1419.3
1335.6
1230.5
1132.2
1037.5
947.6
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Tabnuna 65. OkcriepuMeHTaNbHBIE 3HAYEHWS CKOPOCTH 3BYKAa B KHAKWX -
HomanKaHax Ha JIMHWM HAC BIIE HHS

t,°C u,mfc | t,°C u,mfc | t,°C u,mfc | t,°C u,mfc t,°C u,mfc

I-#iomnpoman | 1-tionOyTan 1-#iomokTan 1-tiomnexan | 1-tfiommonexan

-29.64 1073.5(-29.67 1116.0]-29.37 1256.2|-14.66 1263.6( 10.14 1228.3
0.05 986.5( 0.17 1028.0|1 0.09 1166.6| 0.16 1217.7(30.00 1168.3
2395 9185|2443 958.0(20.79 1105.2] 30.00 1128.2| 50.03 1110.9
28.76 905.6 | 30.07 942.2 | 30.02 1078.3] 50.03 1070.4| 80.04 1027.4
30.03 901.4 ] 50.07 886.5|50.03 1021.9] 80.00 987.3 110.05 946.7
4995 846.1 | 80.03 805.5(79.89 940.6 110.02 908.0 [130.01 894.9
79.99 764.6 [110.03 726.1 [109.98 861.2|130.03 856.7 [150.00 844.7
110.04 684.7 [130.05 674.0 |130.00 809.7 [150.05 806.8
130.29 632.1 |150.16 622.2 [149.98 758.9
150.45 580.0
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4.5. 3navenus k03¢PUIIHEHTOB MOJHHOMOB /IS PACYETa CKOPOCTH 3BYKA B
Py KHAKHX MpeebHBIX JUHEHHbIX YIJIeBOAOPOA0B (HA JIHHHHM HACHIIIE-
HHUS, BKJIYAK0LIeii KPHTHYECKYH 00/IaCTh) H X MOHOTaJI0T€ HO3aMe I HHBIX

(Ha JIMHUM HacCbILIEHHS] B HHTEpPBaJe TeMIlepaTyp (—30+ +150)°C ) u BeJHU-

YHUHBbI CTAHJAPTHOT0 OTKJIOHCHHSA

B npuBenenHpx Hmke Tabnunax 15-19 npuBeneHbl KOG MITHEHTHI MOJH-
HOMOB 3-if CTENeHH OIS mIKaIs! 1lenbCus, BOCTIPOM3BOJSIIMX CTIPABOYHbIE 3HAY €-
HHSl CKOPOCTH 3BYKA Ha JIMHHMHM HACHIICHHS B PAAE KUIKOCTEH.

u=A + At+ At + A’ (mfc)

Tabnva 66. 3HaueHHs MmapamMeTpOB TOJMHOMOB 3-H CTENEHW W CTAHAAP THOTO
OTKJIOHEHUS o(u) IUTSA KMIKHX TIPEACTBHBIX JTUHEHHBIX YIJIEBOJOPOJOB HA JH-

HHH HACBICHU A

BelecTso 4, 4 4,x10° | A4,x10° | o(u), Mfc
H-TIEHTaH 1128.14 | -4.85237 1.9361 -13.970 1.62
H-T€KCaH 1190.10 | -4.62198 3.3444 -12.980 1.78
H-TENTaH 1239.35 | -4.43226 3.6889 -10.720 1.43
H-OKTaH 127599 | -4.30573 3.8864 -9.1400 2.00
H-HOHAH 1310.29 | -4.28495 4.5475 -9.1700 2.08
H-ZIe€KaH 1339.56 | -4.25094 4.7665 -8.3000 1.11
H-YHIIEKaH 1364.45 | -4.19763 4.7504 -7.6100 1.89
H-TOOCKaH 1379.40 | -4.16367 4.8290 -7.0900 1.21
H-TP HIEKaH 1401.91 | -4.19987 5.7040 -10.280 0.53
H-TeTPaACKaH 1410.76 | -4.16476 4.7774 -6.3400 2.66
H-ieHTagekan | 1418.18 | -3.91853 3.6801 -3.8000 0.52
H-rexkcamekan | 1435.01 | -3.97953 4.2657 -4.6240 1.02
H-HOHAJIEKaH 1463.09 | -3.84256 3.5542 -2.5300 0.55
H-3HKO03aH 1473.78 | -3.89842 42104 -4.0200 0.43
H-TCHIHMKO3aH 1487.76 | -4.04812 5.0529 -4.7600 0.53
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Tabmmra 67. 3nayeHus HapaMeTPOB MOJIMHOMOB M CTAHAAPTHOTO OTKJIO HEHHS
o-(u) JUTS SKUIKAX TPEETbHBIX JIMHEHHBIX YIJIEBOJOPOIOB B MPEAKPHTHYECKOM

obnac
Beecso 4, 4 4, 4, x10° o(u), mfc
H-TICHTaH 33165.0 | -531.194 2.8903 -5.3105 0.15
H-TEKCaH 519453 -700.148 3.1851 -4.8728 0.24
H-TCMTaH 67210.1 -790.601 3.1306 -4.1624 0.21
H-OKTaH 34970.3 | -371.858 1.3434 -1.6403 0.23
H-HOHaH 440768 -4220.28 13.491 -14.394 0.68
H-JICKaH 35717.8 | -324.907 1.0036 -1.0477 0.22
H-YHAEKaH 639559 | -549.401 1.5900 -1.5464 0.26
H-ZI0JICKaH 34113.7 | -281.451 | 0.78899 | -0.74752 0.20
H-rexkcagekan | 10165.6 | -70.7283 0.17455 -0.14959 0.11

Tabnuma 68. 3HadeHHWs HapaMeTpoB MOIUHOMOB H
o-(u) JUIL HEKOTOPBIX JKMIAKMX |-XJOpaJkaHOB B HWHTEPBAIE TeMIEpaTyp

CTAHAAPTHOTO OTKJIO HCHUS

(-30++150)°C
BemecTso 4, mfc 4 4 x10° o(u), mfc
1-xnopbyTan 1224.23 | -4.26726 1.8582 1.01
1-xmopreHTa H 1266.64 | -4.10874 1.9801 0.91
1-xnoprenran 1328.43 | -3.92593 2.2477 0.44
1-x10poKTaH 1351.21 | -3.87752 2.4822 0.74
1-xnopaekan 1392.29 | -3.84716 | 2.7789 0.40
1-xnopretpanekan] 1445.79 | -3.75196 | 2.8902 0.66
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Tabnwma 69. 3HaueHus mapaMeTpoOB TOJMHOMOB M CTAHIAPTHOTO OTKIIOHEHHS
o(u) ma sxuokux 1-6pomankanos (C3—Ci) B HHTEpBANE TeMIepaTyp

(-30+ +150)°C
BemecTso 4 4 4,%10° o(u), mfc
1-6pomnpomnan 1040.73 -3.49118 1.6065 0.15
1-6pomOyTan 1092.20 -3.40421 1.4964 0.37
1-GpomneHTaH 1138.20 -3.40198 1.7718 0.22
1-6pomMrekcan 1173.05 -3.35585 1.8181 0.32
1-6pomrenman 1207.95 -3.34621 1.8979 0.39
1-6pomokTaH 1235.85 -3.34173 1.9417 0.27
1-6pomHOHAH 1263.29 -3.33121 1.9760 0.33
1-6pomnekan 1284.77 -3.32179 2.0934 0.10
1-6pomyHnzmekan 1307.66 -3.33672 2.1113 0.29
1-6pomaoaekax 1323.83 -3.36011 2.3248 0.37

Tabmma 70. 3HadyeHus napaMeTpPOB MOJMHOMOB M CTAHAAPTHOTO OTKJIOHEHHS
a(u) JUIl HEKOTOPHIX JKUAKMX |-HOJaNKaHOB B HMHTEPBAle TEMIEPATyp

(=30++150)°C
BemecTso 4, 4 4,x10° o(u), mfc
1-iioanpomnan 986.97 -2.87428 1.1413 0.25
1-#ion0y Tan 1028.51 | -2.89640 1.2956 0.39
1-fiopokTan 1166.75 | -2.97796 1.7588 0.52
1-ionnexan 1218.18 | -3.05471 2.1027 0.27
1-ongonekan [ 1258.56 | -3.04496 1.9106 0.18
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6. Pexomenmamuu

HexoTtopbie pexkoMeH Aalii 1o UCTIONF30BAHMIO JAHHBIX MO CKOPOCTH 3ByKa
JUTS BBITIOJTHE HASI TETNTO( M3MYIECKHUX PacyueTOB MPEACTABIICHBI HIDKE.

CkopocTs 3ByKa B Oe3auCcIEpcHOM OONacTd 4acToT MPEACTaBNAECT CoOoit
TEPMOIAHAMHYCCKYIO BEJUUHHY, TIO3BOJISIONIYIO TMOJTYYUTH 0C TOBESPHY 10 HH(pOp-
Mammio 00 YOpyrux M KaJlOPpHYECKHX CBOMCTBAX BellecTBa B HIMPOKO# oOmactv
TAPaMETPOB COCTOSHHSL.

Taxas Bo3MOXKHOCTS OaszupyeTcs Ha (yHIAMEHTATFHOM COOTHOIIEHHH PaB-
HOBECHOH TepMoanHaMuKH [28, 29], ycTaHABIIMBAIOMIEM TECHYIO CBA3b MEXKAY VI

PYTHMHU H KaJIOPHYSCKHUMH CBOHCTBAMHM BEIECTBA

o

P /! T
—_——— =Y, 3

C,

3mech €p U ¢y — m3obapHAs U W30XOpHAs yICIbHbIC TCITIOEMKOCTH, S U fs —
M30TCPM MUECKasA M anrnabaTiiecKas CKHMAeMOCTH BELIECTBA.

AnnabaTHBIN XapakTep npoiecca pacnpocTpaHeHHs YIbTPa3BYKOBBIX BOJIH
B YKa3aHHOI 001acTH 9ac TOT NMO3BOJSET UCIONIB30BATh JAHHBIE M0 CKOPOCTH 3BY-

Ka i onpeaciacHus aanabaTHISCKOM CIKUMAEMOCTH KHUIAKOCTH .

1
By=— 4
pu
W OTHOLUEHHMSA TEILUIOEMKOCTEH ¥
2 2
u“apl
=1+—L. &)
Cp

B npusenennbix Boinie Gopmynax p — WIOTHOCTH BEIECTBA, ¥ — CKOPOCTh
YABIPa3ByKa, & p — H300apHbIi K09 (ULUHEHT TEIUIOBOTO PaCIIMPEHHS.

Honomaus  popmysl (3)~(5) cOOTHOIEHHEM, CBA3BIBAIOIINM H300apHBIH
KO3()(PUIUEHT TENMIOBOr0 PACIIAPEHH S SKHAKOCTH & p ¢ TEPMAUECKAM K0d(phuIy-
CHTOM PaCTIMPEHHsA BIIOTH KPHBON PAaBHOBECHS (; U TePMHIECKHM K03 uuueH-

d
TOM JIaBJICHHs HACBHILICHHBIX TIAPOB i:

dar
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dF,
a1 ©

MOJKHO TOJY4YHTh CHCTEMY TEPMOJWHAMMUECKHUX ypaBHeHUii (3)—(6) mns pacuera
BCET0 CHEKTPA KATOPHYECKUX M Y MPYTHX CBOWCTB BEINECTBA B KHIAKON M MApOBO#t
(hazax B HNIMPOKOM MHTEpPBAJC NAPAMETPOB COCTOSHHMS BJIOJb JIMHHH HACHIIICHHA U
B onHO(a3HOH 00NacTH MO HKCMEPUMEHTAIBHBIM JAQHHBIM O IUIOTHOCTH, W300ap-
HOH TEIUI0E€MKOCTH, AABJICHHH HACHIILEHHOTO Mapa u CKOPOCTH 3BYKA.

BiiitounB B cucteMy ypaBHenmii (3)—(6) Temwtoemkoc Acy, ¢f wma ¢,

M1 TCPMOAUHAM HYCCKHUX PACcYCTOB MOXKHO ITOJIYYHTH LEIIBI psaa COOTHOH.ICHP]ﬁ,

CYIIECTBEHHO OTIMYAMOLIUXCA APYT OT APyra CBOEH CTPYKTypOii:

2 2, 2m
au'l
722 L% +y 2_0’,&%_1 +| = +1|=0, (7)
c, \ pu dT pc, dr c
, T d
cs+u‘afT+a;ﬁ
y=— £ —— (3)
o _ald. (1 dp.
o dr pu dl
cﬁq’+u2afT+—2asT%
& 1 dP —> ©)
oty —L
pudl
v’le, =T L dp. +y c,,+ﬂ% —-w’alT =0, (10)
pou dl p dr
wall
=— ) 11
r=— (11)

C noMOIIBIO NPUBEAEHHOH BHIIE CHCTEMBI TEPMOAMHAMHYECKHX COOTHO-
mennit (7)—(11) sxcnepUMeHTanbHbBIE JAHHBIE N0 CKOPOCTH 3BYKa MO3BOJIAIOT CO-
I71acOBATh MMEIOLIMECS JAHHBIE 10 KATOPHIESCKHAM U yNPYTUM CBOHCTBAM SKHIKO-
CTel W OLCHUTHh WX HanbOJIee BEPOATHBIC 3HAYECHMA. TaKoe coryiacoBaHue yI00HO

Ha4yaTh C PacUeTOB OTHOLICHHS TeTUIOEMKOCTeH ¥ Ilpu HanM4mMM 10C TOBEPHBIX HC-
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XOAHBIX AaHHBIX cooTHOWmEHHA (7)—(11) MOMKHBI IPUBOAUTS K OJHAM M TEM XK€
pesynprataM. OHAaKO 3TH COOTHOHICHHSI OTIMYAIOTCS MO CTPYKTypE, U MOTOMY
00IaJar0T pa3sHOM YyBCTBHUTENBHOCTHI) K HETOUHOCTH HCXOMHBIX 3KCIEPHMEH-
TANIBHBIX JTAHHBIX. DTa 4yBCTBUTEIbHOCTh CYIIECTBEHHO 3aBUCHT OT TOTO, B KAKOM
00acT KPUBO# PaBHOBECHS MCIIOIB3YIOTCS PACUETHBIE COOTHOMIEH . B cBs3M ¢
3THM, yJ00Hast U1 pacueTOB BEMYMHBI 7 MPAKTHYECKU HA BCell KPUBOM paBHOBe-
cus dopmyina (7), B 00nacTy, NP UMBIKAOIIEH K KPUTHYECKON TOUKE, OKA3BIBAETCS
YPE3MEPHO UyBCTBHTENBHOM K HETOYHOCTH HCXOAHBIX AKCTIEPUMEHTAIBHBIX JaH-
HEIX. [loTomy 32 5-7 °C 10 KpUrHuecKoil TOUKK OHA MAJI0 IPUTOMHA JUIS TePMO-
JIMHAM AUECKHX PacdyeToB. B ykazanHo# oOmacTu coctodnmit coorHomernue (7)
MOJKHO HCTOJIB30BATh B KAUECTBE BHICOKOUYBCTBHUTEIbHOTO HHAUKATOPA COTJIAcO-
BAHHOCTH ¥ JOCTOBEPHOC TH MMEIOIIMXCS JaHHBIX 00 YIOPYTHX W KaJOPUIECKUX
cBoiicBax BemectBa. Hanbomee y1oOHbIM K 1715 paCYeTOB BETMIHHEL ¥ B yKa3aH-
HOIt oOmac Temmepatyp, ABiLiotces Gopmysisl (8)—(11), B KOTOpEIE BXOAAT TeT-

TOEMKOCTH ¢y, ', Acy; wma ¢
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