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PacuyeT COOpYy)XEeHUMN Ha YCTANIOCTHYIO AONMrOBE4YHOCTb
C YYETOM pa3fesyieHUs UX peakuui Ha NopbiBbl BETpa
Ha KBa3UCTAaTUYECKYIO U PE€30HAHCHYIO COCTaBJSIoOLME

b. B. OCTPOYMOB, 3aB. oTA€/10M BbICOTHBIX COOPYXXEHWUH, A-P TEXH. HAyK,
naypear lNocypapcTeeHHOW npeMum, 3acn. ctpoutens PO

M. A. T'YCEB, kaHpa. thm3-maT. Hayk

Peakuvs coopyxeHui (nepemelleHys, ycunus,
Hanps>KEHWSA) Ha NOPbIBbI BETPA COCTOMT U3 KBa3u-
CTaTU4eCKON U pe3oHaHCHOM cocTaensaowmx [1, 4].
Keasucratnueckas (HU3kouacTtoTHas) coCTaBnsio-
LWas HaxoguTCcs B Ouana3oHe 4acToT MaKCUMyMa
3HEpreTMYecKOro  CrekTpa  MOpbIBOB  BeTpa
(0,05—0,01 l'y), a pesoHaHcHas cocTaBasioOWas — B
IManasoHe YyacToT coBCTBeHHbIX KonebaHuii coopy-
>kenun (0,1—10 ly), nostomy uncno UMKNOB Kone-
GaHKii COopy>KeHUI OT NOPbLIBOB BETPa B Pe30OHaHC-
HoM 30HE 3HauMTeNbHO Gonblue, YeM B KBa3UCTaTH-
ueckoH. AMnnuTygbl konebaHui, HaobopoT, B KBa-
3ucTaTUHeCKoM 0BNacTH BbilLE, YeM B PE3OHaHCHOM
[1, 4] nz-3a GonbLUOM 3HEPIHKM MOPLIBOB BETPA M MX
BbICOKOW MPOCTPAHCTBEHHOW Koppensauud  (CHH-
XPOHHOCTH BO3LEWCTBMA) MO MIOLWAAN COOPYXKe-
Hus.

OpHako HopmMaTHBHbIE LOKYMeHTbI [2] noseons-
10T ONPELENHTL JIULb CYMMAPHYIO peaKkLM1io Coopy-
>KEHWI Ha NOPbIBbI BETPa {PE30HaHCHYIO MAOC KBa-
3ucTathyeckyto). Bcrepcteue atoro nmpu pacuerte
COOPY>KEHWH Ha YCTaNOCTHYIO AO/ITOBEYHOCTL 3aBbI-
LIAETCA YWCNO peasibHbIX LMK/IOB KonebaHuh ¢
6onbLMMK aMINNIUTYAAMM, UTO MPUBOLAUT K 3aHUKe-
HUIO WX pacueTHOM ponroeeyHocTH. Kpome Toro,
13-3a BONbLIMX 3HAYEHHI SUHAMHUECKHX HanpspKe-
HWI Ha PEe30HaHCHBbIX YacTOTax YMEHbLUaeTcsl fAo-
NyCTUMOE 3HaueHWE LIMKJIOB, YTO Tak>Ke MPUBOLAMT K
3aHWXEHUIO PacHETHOM [ONITOBEYHOCTH COOPYIKe-
HU,

B kauecTee npvmepa npuBefemM pacyeT Ha [on-
roBEYUHOCTb ABYX COOPYXKEHWM: [OCTATOMHO MMOKO-
ro ([ naeHbIki MoHyMeHT namsTHuKa MNobegp Ha MNo-
K/IOHHOM rope B Mockee ¢ neprHofom coBCTBEHHbIX
KonebaHuii 5,7 ¢) 1 oueHb >kecTKoro (LNKAb BbICOT-
Horo 3gaHusa «Tpuymdp-nanac» B Mockee ¢ nepuo-
nom cobcteeHHbix konebanuii 0,38 c).

Pacuet npoBoguncsa no mMetogmke, U3NOXeHHOM
B [1, 3], c yuetom 1 Be3 yuera pasneneHus gMHamu-
YECKOM peaKkLMH COOPYXKEHWH Ha BETep Ha KBasu-
CTaTHUYECKYIO M PE3OHaHCHYIO COCTaB/ISIOLLME BET-
POBOrO BO3LENCTBUS. UCXOOHbIE U MPOMEXKYTOUHBIE
JaHHble pacdeTa npeacTaeneHbl B mabauyax 1n 2.

JHonyctvmoe uncio uMknoB konebaHuii coopy-
>KeHWi HalgeHo no chopmyne [1]
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A€ G, ;— MaKCUMa/IbHOE HanpshKeHWe B LMKIE;
R,_, — pacueTHoe conpoTtveneHue ycranoctv [3];

1. Ucxodneie u npomescymouHele daHHblIe pacyema
Ha ycmanocmuyio donzoBeyrocms [n1aBHo20 monymeHma
namsmuuka [To6eder Ha lNoknoHHOb 20pe ¢ BoideneHuem

u 6e3 Bvidenenusn kBazucmamuyeckoll cocmaBasouel peakyuu
Ha nopbiBoi Bempa
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PacuertHbie CkopocTtb BeTpa, M/c
napaMerpbl
26 19 17 15 13
Goec, MMa —18,8 | —18,8 —18,8 —18,8 —18,8
Goer.cy MMa 124,7 66,6 53,3 4,5 31,2
Goer.p, MMNa 84,8 453 36,3 28,3 21,2
56,8 30,4 24,3 19 14,2
28 15 12 9,3 7
Gmax, MMa 190,7 93,1 70,8 51 33,6
162,7 78,2 58,8 a,7 26,6
133,9 62,8 46,5 32 19,4
Grmin, MIa 21,1 2,5 -1,8 —5,6 -8,8
49,1 17,4 10,2 3,7 1,2
77,9 32,8 22,5 13,4 5,4
lons] 0,11 0,027 —0,025 —0,11 —0,26
p= ﬁ 0,3 0,22 0,17 0,09 0,07
Omax 0,58 0,52 0,48 0,42 0,28
1,84 1,71 1,64 1,55 1,42
T 2,22 2,04 1,94 1,8 1,77
3,2 2,94 2,78 2,56 2,17
R..1, MMa 36 36 36 36 36
3 3,74 1,97 1,56 1,19 0,78
% 2,65 1,38 1,09 0,84 0,54
vty 1,51 0,77 0,6 0,45 0,32
m,2 3 3 3 3 10
3 3 3 10 10
3 10 10 10 10
N, umknos 7 439 51319 102 938 232502 4514195
20957| 148398 301152 2229 830|184 980 951
113 275| 5323011| 64 498 870 1 145 353 244|  3,46-10"
N, UMKNOB 100 600 3000 15000 30 000
100 600 3000 15 000 30 000
16,4 99 493 2464 4928
0,013 0,039 0,029 0,065 0,0067
n/N 4,77-10%  4,0410% 9,96-10° 6,7-10°  1,62:10
1,45-10%| 1,86-10° 7,64.10° 2,2-10°® 1,4107
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2. Mcxodnbie u npomedcymoyHbie JaHHbie pacyema

Ha donzoBeyHocmo wnuns 30anus « Ipuymep-flanac»
8 MockBe c Bbideneruem u 6e3 BbideneHus

KBasucmamuyeckoll cocmaBasiouiel peakyuu Ha NopsiBoi

Hel CKOpOCTH BeTpa, Npu KoTopol B Haubonee onac-
HbIX 3/IEMEHTaX COOPYEHMSI BO3HWMKAIOT BbIMMC/IEHHbIE
IWHaMuueckue Hanpsbkenus (em. mabauyer 1 v 2);

Bempa T — nepvios cobcTBeHHbIX KonebaHui coopy>KeHus
WM NEPHOL MaKCUMyMa CMeKTpa NMopbIBOB BeTpa (Mpu
Pacuermbe CxopocTb Betpa, M/c paccMOTPEHUN KBA3WUCTATUYECKOM COCTaBSIIOLLEN pe-
aKumm).
napamerpbl
31 29 27 25 23 JlonroeeuHocts coopyennsi D onpepensercs no
Guecs MMMa -51 -51 —51 -51 —51 chopmyne [1] ]
Ogerc, MMa 65 57 49,5 42,5 36 D= o 3)
1
Oper.pe Mla +29 +25,5 +223 +19,1 +16,2 2 N
£2,9 £2,6 +2,3 £1,9 £1,62 e
+26,1 +23 +20,03 | +17,2 +14,54 roe / — HOMep BETPOBOMO PEXHMA; 1 — ODLLee YHCO
- MMa N s s P " paccmaTpuBaEMbIX BETPOBbIX PEKUMOB.
mex g 8'6 0'8 —6,6 —13'38 G, ox Y Opniny B LMKNE KONEGaHMIA HaxoaaTes no chop-
’ ’ ’ ’ ’ mynam [1]:
40,1 29 18,53 8,7 —0,46 4 [ ]
Guminy MMa -15 —19,5 -23,8 -276 | =312 Gimax = Ogec + Oger.c + Ogera 4)
11,1 3,4 -3,8 —10,4 —16,62
—-12,1 —-17 —21,53 —25,7 —29,54 Omin = Ogec + Oger.c ~ Oger.z (5)
|c . | —0,35 —0,62 —0,87 —0,38 —0,13
p = [Swin e . o1 063 Py r4e G,,. — HanpsbkeH1e oT COBCTBEHHOTO Beca KOHCT-
|Gl _0’3 _ 0'5 9 _0’ o6 _0’3 4 0’ 016 PYKLMH; G, . . — HanpsKeH1e OT CTaTHYECKOro BETPo-
’ ’ ’ ! ’ BOrO BO3LEWUCTBUS; Cger. 5  HANPSHKEHWE OT AWHAMM-
UECKOro BETPOBOrO BO3LENCTBUS.
1,35 1,18 1,055 1,33 1,56 B sueiikax ma6uy 1 v 2, uMelolwyx TpH CTPOKH,
W 3.7 2,5 1,46 5,4 10,5 BEPXHAA CTPOKa COOTBETCTBYET CyMMapHOMY BO3LEi-
1,39 1,2 1,06 1,36 2,03 CTBUIO KBA3WUCTATMYECKON U PE30HAHCHOMN COCTaBNSIo-
LLLMX MOPBLIBOB BETPA, CPEAHAS — PE30HaHCHOW COCTaB-
R,, MMNa 46 46 46 46 46 NSIOLLLEN, HXKHASA — KBa3WCTATUIECKOMN.
B cootBeTCTBMM C 3TUM 41 MOHYMEHTa [ONTO-
13c 0.9 0,75 0,56 0,23 0,074 3 ~
max o3 i 0.015 0,035 0.036 Be4YHOCTb, onpegensemasa no copmyne (3), B cny
R, ’ ’ ’ ’ ’ 4Yae CyMMapHOro BO3LENCTBUA KBa3WUCTaTMHECKOM M
2 1 o
0.8 0.68 0.49 0.18 0,006 IMHAMHUECKON COCTaBASIIOLLMX MOpPbLIBOB BeTpa By-
m 10 10 10 10 10 LeT paBHa
10 10 10 10 10
10 10 10 10 10 D =1/[0,013+ 0,039+ 0,029+ 0,065+ 0,0067] = 6,5 ropa,
N uknos | 1118 509| 6925513| 128 583 232| 9.4-10''| 7.9.10%| @ NPY Pa3neneHnn KBasMCTaTMIECKOTO W PE30HaHCHO-
2810 3910 676102 1,4.10%| 1,1.10%| O BOACACTBMA
2837 436 18 443 113 | 488 769 173 1,1-10"| 3,4-10% D" =1/[4,77-1073+4,04-10734+996- 103+
n, UMKNOB 124 484| 331958 331958| 580927| 580927 +6,7-10°3+162- 104+ 145- 10~ + 186105 +
124 484 331958 331958 580927 | 580927
1363 3636 3636 6362 6362 +7,64-107°+2,2-107°+14-107"] = 3877 ropa.
0,111 0,048 2,58-10° | 6,2:107 | 7,4.10°7 Takum obpaszom, D" /Dz6. MNpn atom, cornacHo
n/N 4,410"| 8510 4,910 4,210 5310™| [1], KBasWcTaTMYecKas COCTaB/SIOLLAs  PeaKLH
4,8-10”| 1,97-10%|  7,410°| 5810"| 1,9.10*| MoHyMeHTa Ha NopbIB BeTpa NpvHsTa pasHol 33 % ot

Y, — KoadhpHLUeHT, 3aBUCALLMM OT ACHMMETPHUH LMKNA

Harpyxenmns [3]; m,, —

nsembi BennuntHon: 13c,.., /R,
m;= 3, ecnn merbwe 1, To m, = 10 [1]).
PeasbHOe 4MC/IO LMKIIOB 3a FOf, MOXET ObITb HakaeHo no

copmyne

~365-24-3600

1007

n(v),

nokasaTtesib CTeneHH, onpene-
¥, (ecnn ona Gonbwe 1, To

2)

roe 365 — uicno gHel B rogy; 24 — unCno 4acoB B CyTKax;
3600 — umncno cexkyHg B Yace; n{v) — NOBTOPAEMOCTb CPes-
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CyMMapHOM, a pesoHaHcHas — 67 %.
AHanormyHble pacqeTbl 415 LINWAS JAlOT:

D =1[0,111+0,048+ 2,58- 1073 +6,2- 10~ +7,4- 10" 2] =
= 6,2 rona,
D" =1[44-107"+85-107""+49-107"4+4,2-107 " +
453-107"+4,8-107*+197-107+74-10% +
+58-107"4 19-10724] = 1461rop.
Takum obpasom, D" /Dz236. MNpwn atom, cornacHo [1],

KBa3uCTaTUHeCKada COCTaBaAlOWad peakuun LWwnunga Ha

NMPOMBILLIIEHHOE U TPAXKAAHCKOE CTPOUTENLCTBO 5/2005
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nopbIebl BETpa NpruHUManock pasHo 90 % ot cymmapHoii, a
pezoHaHcHas — 10 %.

PacueTbl NoKasblBaloT, UTO HEYUET pasfeneHus peak-
UMM COOPY>KEHWH OT TMOPLIBOB BETPAa Ha KBasWCTa-
TUYECKYIO U AUHAMHUYECKYIO COCTABASIIOLLME MPHUBOLMT K
3aHWXKEHUIO PaCYETHOM [OMITOBEUHOCTH COOPYXKEHWH,
Mpu 3TOM cTeneHb 3aHUXKEHWs BO3PacTaeT C yMEHbLUe-
HHeM nepuofa COBCTBEHHbIX KoNneBaHWi COOPYXKEHHA U
COOTBETCTBYIOLWMM YBENMYEHWEM BKfaja KBasWcTaTh-
UECKOM COCTaBMAIOLIEN MO CPABHEHUIO C PE30HaHCHOM
[1]. Tak, &na MOHymeHTa YKasaHHOE 3aHWXKeHWe
pacyeTHOM [OMrOBEYHOCTH cocTaenser 6 pas, a mons
wnunsa — 236 pas.

Takum o6pazom, MOXKHO caefiath BbIBOL O TOM, YTO MpH
pacueTe COOPYKEHWH Ha YCTAJOCTHYIO LO/IFOBEYHOCTb He-
06X0AMMO YUMTBIBATb PA3AENEHHE PEaKLIMH COOPY>KEHHS Ha

5/2005 TMPOMBILLSTIEHHOE U PAXOAHCKOE CTPOUTENBLCTBO

BETPOBOE BO3LENCTBUE Ha KBA3UCTATUYECKYIO WU PE30HaHC-
Hyto cocTasnsitoLue. [Npu aTom pacyeTHoe 3HayeHue [ONro-
BEUHOCTH MOMKET OKAa3aTbC PaBHbIM OECKOHEUHOCTH B
CBfI3W C TEM, UTO BO3HWKAIOLLME OT MOPLIBOB BETPA Hanpsi-
>KEHWS] MOTYT CTaTb MEHBLUMMK WM COM3MEPUMbBIMU C MNpe-
Jenom ycranoctu.
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