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B KHHIe H3/10KeHbl OCHOBHEIE BONPOCH pacyeTa COOPYMHeHHE paa-
-JTIYHOTO Ha3Ha4YeHHsl Ha BETPOBYI0 HarpysKy. [alorcsi oGuike cse-
JeHUst O CTPYKType BETPa H PErsIaMeHTHPOBAHHble AAHHBIE O BETPO-
BOH Harpyske, KOTOpPble He OrPaHHYHBAIOTCH TOJLKO MaTepuasaMy,
u3/0XeHHbMH B CTpOMTeabHbIX HOpMax W mpaBmaax. Ha ochoBe
'KPaTKHMX CBeJleHHH U3 IHAPOAMHAMHKH PaccMaTpUBAIOTCS COMPOTHBIE-
‘HUSL [IOTOKY NPOCTHIX NO (hopMe Tesd, TPyOUaTHIX, pemieTyaTslx U cre-
LUHUAaJbHBIX KOHCTPYKLMI, MauT H GameH. Pasjgen aspomuHaMuuecKoit
YCTOHUMBOCTH NpHBJEKAEeT BHHMaHHe K BUGpAaLMu KOHCTPYKLMi NpH
BeTpe.

Kuura paccunTaHa Ha HHIKeHEDOB-NPOEKTHPOBIIMKOB, KOTOPHIM
TIPUXOJHMTCH YUHTHIBATH B pacueTax BETPOBYIO HArpPysKy Ha coopy-
JKEHHS U cIelHalbHble KOHCTPYKIMH, -



NMPEAUCJIHOBHUE

HeiicTBre BeTpa Ha COOpPYXKeHHS MPOSIBASIETCH B BALE CTAaTHYE-
CKOH BETPOBOI HArpysKH U B BO3GYKIEHHH KoJeGaHMi KOHCTPYK~-
unit. HenocratouHocTs 3HaHuii o meiicTsuu BeTPa Ha COOPYXKEHHsE
NpUBOAHJIA K OOGDYLIEHHIO MOCTOB, BHICOKHX 3XaHHI, ofop JIMHHUIM
SJeKTponepenautt, pannomMaur. OCHOBHHIMU MPHYHHAMHU aBapHil Gbl-
JH OWHOKH B Ha3HAUeHHH BeJHYMHB PacueTHO} BETPOBOI Harpya-
KH, HellpaBU/bHOE NpeACTaBJIEHNE O XapaKTepe ee pacnpejeeHust
710 COOPY2KEHHIO, HEJOCTATOUHBIH YUeT asPOAMHAMHUECKHX XapaKTe-
PHCTHK, BUOpaLUsA KOHCTPYKIHIL.

Ecan ussecTHel pacueTHas ckopocTb BETPa, €ro INOpPBIBUCTOCTE,
NpoQHIb BeTpa MO BHCOTE, BEPOSTHOCTD BETPOB Pa3JHYHOH CHJBI B
«pO3a BeTPOB», MOXKeT ObITh YCTAHOBJEHO HefiCcTBHe BETPA Ha CooOpy-
JKeHHe.

Berep — nunHamnueckas marpyska, tax Kak CKOPOCTh ero sce
BpeMs MeHseTcd. Peakups coOpyKeHHs Ha BeTep Gymer pasauuHo:
KECTKHE KOHCTPYKIMH BOCHPHHHMAIOT ee KaK CTaTHYEeCKYIo, peak-
UMs THOKHX KOHCTDYKIIMII 3aBHCHT OT YacTOTHI CBOGOLHBIX (coBer-
BEHHBIX) KoJeGanuil. Bnusnue nopeisos BETPAa YaCTO OLEHUBAIOT HAH-
HaMHYECKHM KO3((PHIHEHTOM, YUHTHIBAIOUIUM H NOBTOPHOE uX. AeH-
CTBHE.

J.nst BHICOKHX COODYXKEHHIl BETPOBAs HArpy3Ka SIBIAETCH OCHOB-
ROIf; TIPH pacyeTe UX Ha MPOUHOCTD H AeOPMATHBHOCTH HeOGXOMH- -
Mbl GoJlee [eTanbHble CBEJEHHS O BETPe B MeCTe NPEANOJIaraeMoro
CTPOHTEJBCTBA, YeM COOOLaeMble B HOPMATHBHBIX AOKYMEHTaX.

Kapra pafioHHpOBaHHsS TePPUTOPHH CTPaHbl MO HHTEHCHBHOCTH
BeTPOBOH HArpy3KH, NPUBENeHHAs B KHHTE, COCTABJEHA 5 PABHHH~
HbIX pailoHOB. MecTHbie 0COGeHHOCTH penbeda reorpaduyecKoree
NYHKTa He NOKa3aHbl Ha Heil H3-3a HeJOCTaTOYHOH YacCTOThl pacHe-
JIOXKEHHA METEOPOJIOTHYECKHX CTAHIMI H MaJOro Macuitaa Kaprse
Ilostomy Gonbuioe sHaueHHe NPHOGPETAIOT O6LIHE CBENEHHSE O BIHR-
HHH Ha BEJHUHHY CKOPOCTH BETPA KOJIMHbI, XOIMA, FOPHOH CHCTEMME,
60.1b1I0 BOLHOH NOBEPXHOCTH, FOPOACKONA 3aCTPOHKH C BHLICOKHNIE
3aHUAMH, JeCHbIX MaCCHBOB H-JP.



OlleHKa pacueTHON CKOPOCTH BeTpa M aHalU3 BAHAHUA ero Ino-
PLHIBOB Ha COOpY2KelHe BCAeACTBHE CIYyYafiHOrO Xxapakrepa sBJeHHA
He MOryT GpITb cHenanb 063 NPHBJAEUEHHS MATeMaTHIECKOH CTaTH-
CTHKH.

BeTpoBas- Harpy3ka Ha COODYXKEHHSl 3aBHCHT HE TOJIbKO OT pas-
MEpPOB COOPYKEHHS H CKODOCTH BeTpa, HO H OT KOHCTPYKTHBHOH
$opMbl, OLeHHBaeMOHl a5pOAHHAMHYECKHMH KO3 (HIHEHTaMH.

Tosabko scHOe (H3HUeCcKOe NMpejcTaBleHNe O LEHCTBUH BeTpa Ha
COOpYKEeHHUS, IS NMO3HAHHA KOTOPOro MpuBJe€UEeHB H CMEXHbBE Ha-
yuHBle AMCIHIIHHE], B YaCTHOCTH NPUKNAagHAS KNHMAaTOJNOrHs, a3po-
MeXaHuKa, MaTeMaTHuecKas CTaTHCTHKA, TEOPHS KoJieGaHH#H, MOXKeT
OLITh TapanTHell MPaBUABHOIO pacueTa COOPYKEeHHH.



1. BETEP
OGune cBegeHus o BeTpe

@Tpomenb paccmarpuBaer BeTep KaK KPaTKOBPEMEHHYIO Ha-
I'PY3KY H HCTOYHHK BUOpAaLUH KOHCTPYKUHMH. JIns BHICOKHX cOOpyKe-
HEA ¥ 31aHHH, GOMBINENPONETHRIX KOHCTPYKIHMIT, MOCTOB 1 1p. ficHoe
NpencTaBJeHne O CTPYKTYype BeTpa, 3aKoidaX pacnpocTpaHeHHs, HH-
TEHCHBHOCTH €ro, 4acTOTe CHJbHBIX BETPOB, MOPHIBUCTOCTH SIBJAETCA
006513aTENbHBIM YCI0OBHEM INPOEKTHPOBAHHS, TOCKOJBKY HEHCTBHE
BETpa ONpeleJsieT MPOUHOCTh H CTOMMOCTb KOHCTPYKUHA)

IBuxkenue Macc BO3fyXa OTHOCHTENBHO 3eMHOiI TNOBEPXHOCTH
NPOHCXOAHT MO BO3JAEHCTBHEM Pa3HOCTH aTMOC(epHOro AaBJeHHS,

onpezenseMoro 6apHYeCKHM rPagHeHTOM, CHJION TPEHHS, OTKJIOHSI-
el CHJIOH BPAIleHHS 3€MJM M HEHTPOOe:KHOM cnnofi} Cuna rpenus
3aMETHO CKa3blBaeTCsl B HHXKHHX COTHfX MeTpoB. Bapuueckuil rpa-
aveHt (6ap — eAMHHNA JABJEHHA, IPUHATAS B METEOpPOJIOTHH), SIB-
NAIOMHACT PAa3HOCTbIO AaBJEHHs OOBIYHO HA OJAHH TPAayC MepHIH-
aua, Belpaxaercss B Muaaubapax (1000 mbap = 750 um pr. cr1.).
Beaenctsne TypOyIeHTHOCTH ! BO3AYIIHOIO NMOTOKA CKOPOCTh H Ha-
paBJeHHe B TOH HJM MHOi Mepe KoJjleGaioTcs. Beanunny ckopoctu
KaK OCPEHEHHYIO BeJHUHHY ONPERE/SIOT ¢ NOMOIBIO CTAHIMOHHBIX
npu6opos (¢atorepa, aneMomMeTpa H ap.), a B CBOGOAHOI aTMOCdepe
Ha GOJBIIMX BBICOTAX ~— C IOMOIUBIO PaJHO30HAOB, L1aPOMHIOTHBIX
na6aionenuit 1 aspocratos. CKOpOCTh BeTpa H3MepsieTcsi B m/cex,
HHOTJa OlleHMBaercs y3naMH MM 6alnaMH MeXKAYHApOLHON IIKa-
Jbl. Y3en— 1 Mopckas Muias B yac (okoso 0,5 a/cex).

Hanpassenue serpa yxaseiBator no 8 unu 16 pym6am ropusonra
HJIH MO asuMyTaslbHbIM yriaM, cuuTas 3a (0 HamnpasjeHMe Ha ce-
Bep; YIJIbl OTCUHTBIBAIOT 10 YaCOBOH CTPeEJIKE.

Oco6oe 3nauenue ans o6iiell WUPKYAAUHH aTtMocdepsl HMeoT
BO3HHKalOUHe 06/1aCTH HHU3KOrO H BBICOKOrO aTMOC(EpPHOro aasJe-
HUH, Ha3plBaeMble LHKJIOHAMM H aHTHHMKJAOHaMH. OHM 4acTo Ha6-
JIOAAIOTCA B CPEIHHX IIMPOTAX H BHIBIBAIOT CHJBHBIE BO3AYIIHLIE

TeYeHHSs

Lt‘[[pe}me YacTHI BO3JAYXa O MOBEPXHOCTh 3€MJM OTKJOHSET Ha-
NpaBjeHHe BeTPa OT NPAMOJHHEHHOTO TAK, UTO CJeBa MO ABUKEHHIO
ocraeTcs Gosnee HU3KOe paBneHHe aTMoctepni?. C pOCTOM BBICOTHI

! CocTofiHHe JKHAKOCTH, XapaKTepHayeMoe TYPOYJICHTHHM IBHXKEHHEM, T. e.
HeynopAnoueHHbIM, XAOTHYECKHM JBHMKEHHEM YaCTHIl 10 CJHOXKHBIM TpPAEKTODHAM.
Z B 10XKHOM NOMymIapuy HU3KOe AaB/eHHe OYAET Clpasa.



HaJ NMOBEPXHOCTHIO 3€MJ/IH BJMSHHE CHJIbI TPEHHs yMeHbliaeTcs, 410
NPHBOJMUT K NOBHILIEHHIO cCKOpocTH BeTpa. Ha Gosbwoi BhicoTe, rA€
BJAHSIHME TPeHHsl O NMOBEPXHOCTb 3eMJIH HCYe3aeT, a ABHKeHHe yCTa-
HOBHBLIeeCs H paBHOMEPHOe, BeTep jyeT No u3obape} B mereoposo-
FHH ero Ha3bIBAlOT TpajHeHTHEIM. 1306apbl ! (HKIOHOB H aHTHUHK-
JIOHOB He NpsMble, a 3aMKHYTbie JIHHUH BHIA 3JUIHIICOB H OKPYKHO-
cTeli; MO HUM MPOUCXOJHUT ABHXKEHHe BO3JMYIIHBIX Macc, BCIEACTBHE
yero BO3HHKAET ellle HeHTPoGexKHasA CUia.

Jlist BHXpd, Bpallaiolierocs MPOTHB YacoBOH CTPEJKH, €C/Ad B
IleHTpe ero MOHMIKEHHOe naBJeHue, T. €. IUKJIOH, paauyc JEeHCTBUA
kotoporo gocruraer 3000 xu, XapakTepHBl 6oaplIas NOPHIBHCTOCTD H
CHJIbHBIE OCAAKH.

HauGosee pa3pyliHTeNbHB! MO CBOEH cu/e TPOMHYECKHE HHKJIOC-
HBI, HHOT[A IBUWXKYILIHECS CO CKOPOCThIo Gojee 50 at/cek. B 3ome
Kapu6ckoro Mopsi TakHe yparaHbel NPHYHHAKIOT KOJOCCaIbHBIE pas-
pYLIEHHs M YHOCAT COTHH, a MHOTAA M THICAYH Y€JOBEUECKHX IKH3-
neii. B BocTouHol Asuu ux HaseiBaioT Taii¢pyHamu. OHn 06pylIHBa-
torcs Ha Ham JaasHuii BocTok, Han6oJsee CHABHO CTPAAaioT OT HUX
Kypuabsckie ocTposa.

Buxpu Hag MOpeM HasblBalOT cMepyaMH, Hal cyiuei — TpoMba-
mu. Tlo BH3ya/JbHBIM HaGAIOAEHUAM CKOPOCTb BETpa JOCTHraeT
100 m/cex. TlpensecTHUKOM cMepya siBJAeTcs AJMUTeNbHas XKapkas
[MOFOAa M BJAXXHOCTb BO3JAyXa. BecneicTsue HH3KOrO JaBJjeHH:HA BO3-
AyXa BHYTPH BHXDSI H OTPOMHOH CKOPOCTH BPaleHHs CMepd BCACKI-
paeT B ce6a BOAY U MpPEAMETH!, BCTPEUAlOlIHeCs Ha ero nyTH. JletoMm
1904 r. nagx MockBoil mpoHeccsd TPOMO, TOUTH MOJHOCTBIO YHHUTO-
KHUBIIME AHHEHFOYCKYIO poluly, paspyIUHBIIME Maccy 34aHHH B Jle-
dopTose, B 0OKpecTHOCTAX MOCKBEI U GJH3NeXallNX Cenax. CkopocTb
BeTpa gocrurajna 60 u/cex.

JIBMKeHHe BO3Ayxa B aTmocdepe TypOyJeHTHOE. C ryp6yneHr-
HOCTbIO aTMOC)epsl CBA3aHa NMOPEIBHCTOCTH BeTpa. IIpH aHauuTENb-
HBIX KPaTKOBPEMEHHBIX OTKJIOHEHHSX OT CPeAHHX BeNTHYHH CKOPOCTH
TOBOPAT O LIKBAIHCTOCTH BeTpa. [JOpPEIBHCTOCTh BETPA B HCCIEA0BA-
HHSX XapaKTePU3YIOT C MOMOUIbIO CPeJHHX KBaApaToB NyJbCallH
COCTABJIAIOIINX CKOPOCTH BETPA H CTaHAAaPTHBLIX OTK/IOHEHHH.

Bocxoagiiue ¥ HHCXOAALHE TOKH BO3JyXa MOIYT BbI3BaTh BHXPb
¢ TOPH30HTAJBHOH OChIO — IIKB4J: BeTeP Kak 66! CKAaUKOM IOBBI-
utaeTcs OT cJa6oro a0 yparaHmoro, ROCTHras 30 m/cex u naxe
GoJbire. B Mockee mwksaja B Mae 1937 r. NpuuHHUA OrPpOMHBIE pa3-
pVIIEHHs, XOTs NMPOLOJKAJCA BCEro 3—4 mun. CunpHBIE LIKBaJIbl
Ha6aIofaloTca TIPH XKAPKOil CyXOil Iorofe, AJHBINEHCA B TeueHHe
MHOTHX HHell.

B uekorophix reorpadHuecKHx paHonax HaGMIORAIOTCA BETPHI,
BHI3BAHHBIE OCOGEHHOCTAMM MECTHOCTH. TaxkuM MECTHBIM BeTpaM
NPHCBAHBAIOT CBOM HA3BAHUs: TOPHBIH H AONHHHBI, «60pa» i «HEn».
«®EHRI» — CUTbHbIEe MOPHIBUCTBIE BETPH C BLICOKOH TeMIEpaTypoH

t Jlupust Ha KapTe, COSAMHAIONLAs MyHKTH C OANHAKOBOM BEIWMHHOH NaBJIEHHS.



BO3/yXa HaGJIOAAIOTCST B TOPHEIX CHCTEMAX, OHH XOPOIIO BHIPAKeHbl
Ha CeBEPHBIX M I0XKHbIX ckJoHax Kaskasa, B CpenHeir Azun (mon
TalKeHTOM).

Hau6osee xapakrepHa «HoBopoccuiickas 6opa», KOTOpas XOpo-
o nsyuena. CkopocTb perpa B Hell Hocruraet 50 a/cex, a B mOpbI-
pax — H GoJee. 3umMoll neiicTBHe «B6OpbI» ycyrybasercs — B Gyxre
u BOau3U Gepera BCe NOKPHIBA-
ercsd JbAOM TOJNIHHOA B He-
CKOJBKO METpOB.

Puc. 1.1. ®umorep Brisna Puc. 1.2. Uameunsifi aHEMOMeTp

«BakHHCKuil HOPX», TAK Ha3bIBAIOT CHJIBHBI CyXOH BeTEp, CKO-
POCTL KOTOPOro Aocruraer unorga 50 m/cex; O MJIHTCA HECKOJIBKO
AHEH, YTO XapaKTepHO MOUTH BCeM BeTpaM «Gopa.

{ [lnst BoIicHeHust felicTBUS BeTpa HeOGXOZHMO 3HATh €ro mapa-
METphI: HampaBJeHHE, CKOPOCTb, MOPBIBUCTOCTb, IMPOAOMKHTENb-
HOCTb, YaCTOTY MOfAB/EHHA BETPA PA3/JHYHOH CKOPOCTH, a B HEKOTO-
PHX cyyasix — CONMyTCTBYOMME eMy O6He MeTeopoJIoTHIeCKHe Y-
M0BHSA, HanmpuMep TeMmIepaTypy, BJaKHOCTb, aTMOCGEPHbIE 0CALKHU.

CkopocTb BeTpa Brepshle, No-BUANMOMY, cTajJ H3MepaTh B 1500 .

eonapno-na-Bunyn. OCHOBOMONOKHHK METEOPOJIOTHH KaK HayKH

- B. Jlomonocos ykazan na Heo6X0aHMOCTD nayuenus serpa. [lep-
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Bble TPHOOPLI AJsI H3MEpeHHsl CKOPOCTH BeTpa OHAH CjeJaHbl B
XVIII B, Ins uamepenrs ckopocTu serpa B Poccun Bo II nososune
XIX B. mpenmmyliecTBeHHOe pacmpocTpaHenHe TONYUHA  Gaorep
Bunbpa (puc. 1.1), ocHOBaHHBIA Ha AEHCTBHH BETpPa Ha IOJBEIIEH-
HYIO K OCH HOCKY. [lo mo/0KeHHI0 DOCKH, A/ Uero CJAyXKHT TPaiyH-
poBaHHas IWTHPTAMH LUIKaJda, MOMKHO H3MEDPATL CKOPOCTh [0
20 m/cek, ecnn nocka pecom 200 e (nerkas), u mo 40 m/cex — npu
nocke Becom 800 2 (rgxenas). daworep ycranapjiuBalOT Ha BLICOTE
10—12 #. CpenHee mojO:KeHHe JOCKH OTHOCHTeNbHO IITH(TOB HA
wKajge onpeaensercs sa 2 mus. JIas u3MepeHHs CKOPOCTH BeTpa
TIPHMEHSAIOT TaKKe PYUHOH yalleyHsli aHeMOMeTp (pHC. 1.2), Kpblib-
uateid aHemomerp u ap. B CCCP u 3a pyGexom 6o.bliuoe pacnpo-
CTpaHeHHe TOAYYaroT DAasJHUHble aHEMOMETPH, IPHEMHHKOM B KO-
TOPBIX CNYXKHUT 60Jee YyBCTBHUTEAbHLIN BO3AYIIHLIA BHHT.

3a nocnenHee Bpemsl MJIs MEPEOCHAlLIEHHS METEOPOJOTHUECKHX
CTaHIf 6osiee COBEPIUEHHBIMH BETPOH3MEPHTEJbHBIMH TPHGOpAMH
cTany NPUMEHATe aHeMopym6omeTpr M-63 u anemopymGorpadm
M-64, y KOTOpHIX JaTYHKOM CIyKHT BOZAYIUHBIA BuHT. Ilpu6op
M-64 nospossgeT HU3MepATh M 3aNHUCHIBATL: a) MTHOBERHYIO (OCpej-
HEHHYIO 33 CUeT MHepPUHH npubopa 3a 2-—4 cex) cKOpocTh; 6) Mak-
CHMaJbHYIO CKOPOCTb BeTpa o 60 m/cex; B) CpemHIO0 CKOPOCTb BeT-
pa, aBTOMAaTHYECKH OCPEIHEHHYIO 3a HAeCATHMHHYTHBIE HHTEpBaJ,
B npepenax no 40 s/cex; r) HanpasieHue BeTpa B npegemax 0—
360° ¢ morpemHocrtbio =4-10° ocpenHsiemoe HabaoaaTeseM 3a BpeMs
35—40 cex.

Ilpn6op M-64 mMoxkeT perHCTpHpOBATh MapaMeTpL BETPa B Tpex
BapHaHTax: a) nojpo6Has (IOJHAas) 3alHCh MTHOBEHHOH CKOPOCTH
BeTpa, Ha KOTOPYIO Ha/OXKeHa 3aNHCb CPeAHEH CKODPOCTH BeTpa;
6) HenpepLiBHAs 3alHCb 3HAYECHHH MTHOBEHHOH CKOPOCTH BETpd,
NpeBHIIAIIEH CPeJHHS 3HaueHHsA; B) lleNpepblBHAS PErHCTPalus
MAKCHMAaJbHbIX 3HaUelHH MTHOBEHHOH CKODOCTH BETPa 33 KaXAyi0
aecATUMHHYTKY. Anemopym6orpad M-64 moxer, Kpome ToOro, pe-
THCTPUPOBATDH HANPABJEHHE BETPA HENMDEPHIBHO HAH [ BUIAE CTYIIEH-
yaTo# KPUBOH — 5 orcueros 3a 10 mun.

[Tpu6oper M-63 1 M-64 nmocrpoeHnl Ha mpHUHLHIe Npeo6pasosa-
HHS H3MepAeMHX [1apaMeTpOB BeTPa B 3JEKTPHYECKHE BEJHYHHBL.
JucraHnuonnocTs npubopos go 300 u.

ONeKTpHYeCKHil KOHTAKTHBIH aHeMopymGorpad M-12, B kotopom
JaTYHKOM CJYXKHT BEDPTYIIKA C TPEMs MOJYyIapUAMH YalIe4HOTO TH-
na, PerucTPHpyeT CPEAHIOI0 CKOPOCTh H HampasJjeHHe Berpa. Has
VCTAHOBKH Ha MauTaxX NPHMEHAIOTCH aHEeMOMETPHI YCHACHHOH KOH-
crpykuun M-92, nogo6usie npudopy M-12,

Jss u3aMepenus CKOPOCTH BETPa B NMOPHIBAX HEOGXOAMME MaJio-
MHepTHHE NMPHOOpPH, OCHOBAHHLIE HA MTHOBEHHOH (GHKCANHH OTK.J0-
HEHHs NPHEMHHMKA BeTpa, HAaNpHMep B BHJE IONYIIAPHEB, KPBIIb-
UaTKY, 11apa, 3aKpenasgeMblx Ha H3MepuTenbHoM mrHpre. Tpy6Koil
[Taro uan ee MomHbHMKaLHEl MOXKHO H3MEpAThL NOJHOE NaBJIECHIe,
T. €. CTaTHYecKoe IUIIOC NHHaMHyeckoe. KOMOHHHDOBaHHBIMH TpPVG-
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KaMH MOXKHO H3MEpPATb OTAEJBHO MOJHOE AaBJEHHE H CTATHUECKOE.
Torzna ckopocTb BeTpa MOXKHO HafiTi U3 BBIPAKEHHUS!

1
_2‘ PV2 = Pnoasoe ~ Perars (1- 1)

rje 4ieH cJeBa AB/AsfeIcs AHHAMHUECKHM JaBJIeHHEM [IOTOKA CO CKO-
POCTbIO V M MJIOTHOCTBIO BO3YXA 0.

Ha stom npunnune ocuoBay npu6op «yparaHomep [osabumana»
(puc. 1.3). >

Anemomerp ¢ TensoMerpom M-27, NO3BOAIOUIHII H3MEPATH MTHO-
BeHHOe 3HaUeHHe CKOPOCTH BETpa, COCTOSIUMI M3 JaTUMKa B BHIE |
JKECTKO 3aKpelyIeHHOTO Ha H3MepHTeNb- '
HOI1 OCH KoJieca W3 MHOTUX uallek — I0-
JyllapHeB, YCHIHTENS W 3amMHCHIBalOle-
ro KOMIJIEKC3, MNO3BOJIAET BECTH AJiH-
TeJlbHEIE HAGJIONEHUS 33 MOBEAEHHEM
Berpa. PacnpocTpaseHsl Ge3blHEPTHHIC
MHEBMaTHYECKHE WM €MKOCTHBIE AATHHU-
KU [apJieHHs, ¢ TOMOLI{bI0 KOTOPHIX MO-
HO (DUKCHPOBATh MTHOBENHOE 3HAUEHHE
CKOPOCTH BETpaA.

Hanpasnenne BeTpa onpenessiior Bu-

3yajbHO IO ilIKaJaM B rOPH30HTANbLHOI
WIOCKOCTH. JlJ11 3TOro Kpyr pasGHBaroT
Ha 16 pym6os. O603nauesne pym60B co-
OTBETCTBYeT YacTsIM CBeTa: ceBep, IOr,
BOCTOK, 3anax. Hanpumep, Berep, ayio-
Wui mog yraoM 45° K ceBepy, HA3LIBAIOT
CEBEPO-BOCTOUHEIM  HJH  HODPHA-OCTOM,
I0ro-3anafiHelfi BEeTEP HMEeT a3HMYT Puc, 1.3. ¥Yparanomep
225°. Hanpasienne — pyM6 ceBepo-ceBe- Tomuvana
PO-BOCTOK COOTBETCTBYET azuMyTy 22°30/
u T. A. OTcuer mpoH3BOAHUTCA MO YacOBO CTPeJKe; HyJb a3uMyTa
npuxonntes Ha cepep. Hanpassienns petpa sanmHchBaiores npueo-
pamu, HaspiBaeMbiMH pymbGorpadavu. OuH vacto o6BEmNHHAIOTCH C
aHEMOMETPAMH, HanpuMep, B anemopymborpade M-64.

Ilnst XapakTepuCTHKM Berpa 10 UANPABJCHHAM CTPOSAT «po3y
BETPOB», T. €. IPaQHK, Ile NOBTOPSIEMOCTb HAlpaBJeHHS OTK/Iaibl-
BalOT B Macmrabe mo pym6am. Yaure OrpaHu4HBAIOTCS BOCEMBIO
TNaBHEIMH pymGamu, T. €. ¢ rpajaunej uepes 45° (C, CB, B, OB,
10, 103, 3, C3).

JLnst BH3YasbHON OLEHKH CKOPOCTH BETpPa NpPHMEHSIOT MeXIyHa-
POAHYIO IKany CHJBI BETPa, HUCHOJb3YIOILLYI0 mKany Bogopra. Ona
NPUHATA B HAYUHOH JHTEPaType U MOPCKOM aene. Haunnas ¢ 1946 .
IO 3TO¥ WKaJe CHJa BeTpa oneHusaercss ot 1 go 17 6anaos. Cko-
pocTb yparana, xapakTepusyemoro 12 6ainamu, pasua 34,8 m/cex.

PerynspHele Ha6GmioneHus 3a BeTPOM BEAYTCS Ha METe0pOJIOrH-
YeCKHX CTaHIHAX [/1aBHOTO YIpaBJEHHS THAPOMETeOpPOJOTHYECKO
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Tabauya 1.1

Cuna BeTpa 1o MexAayHaponHoi wkaje (mxana bodopra)

X
CBK;};g:;b : xﬁi‘;g‘e"g apax;:rp;:mka XapakTep ReiicTBHR BeTpa
0 0 Hlruas JbM #3 Tpy6 nomHMMaeTcs OTBeCHO
0,9 1 Tuxui JlbIM clerka OTKJIOHAETCS
2,4 2 Jlerxuit JlucTbs IIeJecTAT, ABHKEHHE BO3AY-
xa omymaercsi anuoM. Hauunalor me-
BeJIUThCS (h1aru
4,4 3 Cnabpiit Kone6moTest TOHKHE BEeTKI, pa3Be-
BaloTcsl ¢paiard, HauHHaercs JErkui ne-
peHoc CHera 1o IOBEPXIOCTH MOKPOBa
6,7 4 Ymepenuniit TTogsuMaeTcsl MbLIbL, KOJMeGIIOTCA He-
GoJblue Cy4bsl, CHEronaj IepexoRuT B
MeTedab
9,3 5 Cexuft KoaebaioTes  cpemueit TOJULHHBI
Cyubs, AbIM CPBIBAETCS IIPH BHIXOAE U3
TpyGel, Ha BOAE MNOSIBJISIOTCS BOJHBI
12,3 6 CuabHbI KauaroTesi Gospliue cydbsi, pacKauH-
BAIOTCA TOHKHE CTBOJIBI JEpPeBBEB, TY-
JASIT NpOBOAA, HIyM BeTpa CJbIIeH B
LoMax
15,5 7 Kpenkunit Tuyres Gosbmine cyubs, packauuBa-
10Tcs HeGoabulue JepeBbst, 3aTPYIHAET-
cst peikenue. Ha Mope BHAHBI HeHs-
I uecs BOJHBI
18,9 8 Ouenr  Kpell- Kone6moTcst cpefiHie AepeBbst, J0O-
Kilit MaloTcsi cyubs. TpyaHO HATH IPOTHB
BeTpa
22,6 9 ltopm Jlomatores ToJCTBIC Cyubsl H HEGOJb-
IiHe HepeBbsi, Pa3pyllaioTcs ABIMOBHIE
TpyOnl, cOpachiBaercst uyependua
26,4 10 Cuabhbifi JlepeBpsi BHIPBIBAET C KOpHEM, JOMa-
uITopM 10Tesl Tenerpaduee cro0m. 3HaunTe b
Hble pa3pyuleHus
30,5 11 JKectokuit Doanuine paspyueHus
HITOPM
34,8 12 Yparan Tponssoasates OINyCTOLIUTENbHbIE
JeitcTBust
IlIpumeuanune. CKOpoCTH Eerpa B3ATH 10 «MeTeopoNIOrHIeCKOMY  CJI0BAPIO»
TugpoMereonszar, 1963. Cxopocrh BeTpa, XapakrepHsyemas 17 Gannamu, pasHa 58,6 m/cex.

cayx6u CCCP. McecaenoBaHHsl CTPYKTYpbl BeTpa NpOBOAATCA Tep-
PHTOpHAABHHIMH O6cepsaTopusgMu H [1aBnoi reodusnueckoir odeep-
paTopueft nm. A. 1. Boeiikosa.!

Ha6niofeHus: Ha MeTeOPONOrHYECKHX CTAHIHAX BelyTCH YeTbipe
pasa B cytku: B 1; 7; 13 1 19 4. Tenepp nepeuiu K BOCbMH CPOKaM.
STOro MpHAEPKUBAIOTCA BO MHOTHX CTpaHaX, XOTd HEepelKH cayyaH
JABYXP430BBIX HAOMIOACHHH.

[TpuGopsl 418 H3MepEeHHs CKOPOCTH BETpa Ha METeOPO.IOTi4ue-
CKHX CTAHIHAX M 110CTaX yCTAHABIMBAICT OGBIUHO Ha BhICOTe 88—
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12 M OT MOBEPXHOCTH 3eMJH. 32 pyGe:KOM NOCTYNAIOT TAKXKe, MO3To-
MY 3a HCXOAHYIO BbicOTY npuaMMaioT 10 w, naun 30 ¢yTos.

Jins M3MepeHHst CKOPDOCTH BeTpa HA pAasJHUHBLIX BLICOTax 1o
600 m OT NOBepPXHOCTH 3eMJH HCHOJL3YIT TaKkKe paiHOMauThi, a
B TIOCJeHee BpeMsi U TeJeBH3HOHHble Gaiinu B JleHunrpane, Kuese
i ap. Ha MockoBcKol TeneBH3HOHHOH 6alliie BbicOTOH 533 M ycTa-
HOBJEHB! pa3HOOOpa3Hbic MeTeopOJOrHyecKue NpuboOpe, H B TOM
yncJe npubopsl NJst perucTpaniy BeTpa.

Flpu ucnosp3oBaHHM JaHHBIX O CKOPOCTH BeTpa HEoOXOIHMO
3HaTb, K KaKOMY BPeMeHH OCpejHeHHst OTHOCATCA pe3yJ/bTaTbi Hal-
JIIOJIEHHHA, TIOTOMY YTO BeJHYHHA CcPeAHeHd CKOPOCTH BeTpa 3aBHCHT
OT BpeMeHHu ocpenHennst. Harpumep:

Bpemst ocpeauenus . . . lua b5 mun 1 mun 30 cex 10 cex b cex
Cropocts B Mfcex » . . 26 27,3 31,3 35,8 41,1 42,5

MrHoBeHHOe 3HaueHHe CKOPOCTH BeTpa B MOpbiBax Gojbiie. Hu-
TEPeCHBl JaHHbIE M O THIle NpuOOpa, MO3ROJSIOLINE OIleHHBATh pas-
JUYHbIe Ha0a0IeHus.

Ilpu uaMeperusax ckopoctu BeTpa ¢uiorepom Bunbia, ocpennsie-
MO B COOTBETCTBHH ¢ HHCTPYKIHell 3a BpeMs 2 mMus, TOYHOCTb OT-
CyeTa 3aBHCHT OT CYOBEKTHBHBIX OLEHOK HalbJiojaTess; OHIHOKA
y ¢uTorepa ¢ TsKeJ0H XOCKOM MOXKeT ObITh A0 6 #/cex. B pesydsn-
1are AOJTOMETHHX HAOAMAeHUH W NPaBHJAbHOH OHEHKH HX C NOMO-
WhI0 MaTeMaTHUeCKOH CTATHCTHKHM MOJYy4aloT NMpejcTaBjaeHUe O Jefi-
CTBHUTEJbHOH BeJHUYHHE CKOPOCTH BeTpa B JAHHOM MeCTe.

B «Crnpasoynuke no kiumary CCCP» (uacts I1I, «Berep») npu-
BeJIeHbl JaHHbBIE O NOBTOPAEMOCTH HanpasJ/eHHH cpeiHeH CKOPOCTH
BeTpa, NOBTOPSEMOCTH PA3/JIHUYHLIX CKOPOCTEH BeTpa, MOBTOPAEMOCTH
Pa3JHYHEIX CKOPOCTel ReTpa [0 HanpasJeHHsIM, CKOPOCTH BeTpa
Pa3.THUHON BEPOSATHOCTH (IJ51 pacueTa BeTPOBOH HATPY2KH).

Has crpoutenst nocoGueM IIPH ONpefesieHMH pacyeTHON BETPO-
BOH Harpysgu sisafwoTcd CTpouTenbhsle HOpMBI M npasuaa [1; 2]
B pasgeae CHuIl «CrpourenpbHas KJAUMATOJOTHS H reodusnka»
NpHBeJeHsl JlaHHblE O CKOPOCTH BETPa B PA3AHUHBIX NYHKTAX, BO3-
MO HOfl oaun paz 3a rog U 3a 5, 10, 15 u 20 aer.

Tlpu pacuere coopyskenufl ¢ 3anaHHCI 1eOPMaTHBHOCTbIO LeH-
Hbl CBeJIEHHST O TIOBTOPSIEMOCTH BETPOB PA3JMHUHOM CHJBL

Berep kak Harpyska

JelicTBHe BeTpa Ha COOPYKEHHst MPOSIBJSIETCS B BHAE HAIPy3KH,
BeJIHUMHA KOTOPOI 3aBHCHT OT CKOPOCTH BETPA M €ro MOPbIBHCTOCTH.
Cuaa v xapakTep BeTpa, NPeHMyIlecTBeHHOEe HallpaB/jieHHe CHUJIbHBIX
BETPOB ONpeAeATCH KIMMaTHIeCKHMH YCJIOBHAMH H pesibedoM
MeCTHOCTH,

Inst BoIACHEHHS] pexHMa BeTpa OblIH HCIOJAb30BaHbI JaHHBIE O
CKopocTsix Berpa npumepho B 1200 nynkrax Coserckoro Corosa
C MOBTOPSEMOCTbIO ONKH pa3 B 20, 15, 10, 5 ser u B | roa. Cratucru-
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yeckas 06paboTka MaTepHa 0B HaOawIeHUI cTaHUHH, pacioJoXKeH-
HBIX BO MHOTHX paioHax, [10KasaJja OAMHAKOBBLI XxapakTep BJAHAHHSA
pasHooOGpasHbiXx QAKTOPOB, ONpelessIOIIHX BeTPbl Pa3IHuYHONl CKO-
pocty [3 u 4].

DTH MCCAeOBaHUS O3BOJHAN COCTaBHTbh KapTy palOHHPOBaHHS
treppuropun CCCP 1o HHTeHCHBHOCTH BeTpa. B niporecce yTouHeHHS
0Ka3aloch 1eaecoo6pasHbIM pasaeauts TeppuropHio COBETCKOro
Cotoza Ha 7 BeTPOBBLIX PalOHOB BMECTO TPeX, BHIIGJIHB, KPOMe TOTO,
B OTAeJbHbIl pPafiOH ropHbIE MECTHOCTH. 38 HOPMAaTHBHYIO CKOPOCTb
' BeTpa B KamkKJOM palloHe Oblia

v/Y NpUHATA HauboJAbHIAA CKOPOCTb

14 I Ha pbicote 10 M Hax MOBEPXHOCTHIO
3eMJIH, BO3MOXHAs pas B O JeT.

13 PocT cKOpOCTH BeTpa IpH YBe-

| JIHYEHHH TIPOMEIKYTKAa BPEMEHH Ha-

17 GMoNeruil HEOJUHAKOB A5 pas-

’ JUYHBIX pafioONoOB, HO BCE K€ €CThb

& o6miasi TeHAEHUHMS! K IIOBBILIEHHIO

/ (puc. 1.4). Tlo ocu aGemuce oT0-

10 < i r—— ’KEHO YKCJO JIeT, a 10 OCH OpAHHAT

wucno nem OTJOMKeHa Ge3pasMepHasi BeJHuH-

Pic. 14, Bespasmepras cKo- Ha CKOPOCTH, T. €. GTHOLICHHE CKO-

POCTb BeTpa pAasduuHOfl Be- pPOCTH BETpa IJd KaizKAOro panoHa

POSAITHOCTH K HOPMHPOBaHHOH CKOPOCTH.
HItpuxamu rnoxasana o6sacTb pas-
6poca 3HaueHHI CKOPOCTH AJA pas-

JHYHLIX PalOHOB. B OCHOBY nocTpoeHHs rpaduka MpUHATH CAELYIO-
mHe abCoMIOTHbIE 3HAUYeHHA CKOPOCTH BeTpa, OKHMAaeMbie OJHH pa3
B roxa: 17, 20, 24, 28, 32, 35 u 40 m/cex cOOTBETCTBEHHO AJS CeMH
paionos [4].

[_Mecmme YCIOBUA pefibeda MaoaiKi CTPOHUTENbCTBA, OTANYA0-
HIHEeCs OT YCJAOBHH PacnoNOKeHHs1 OAHAKalIIHX MeTeOPOJOTHYECKUX
CTaHIH}, BHOCAT CBOH KOPPEKTHBBI B BEJMUHHY H XapaKTep HOPMH-
pOBaHHOHN AJS paccMaTpHBaeMOro paiioHa CKOPOCTH BeTpa.

IToBepxHOCTb 3€MJIH CHJIBHO CKa3blBaeTCsl Ha BEJHUHHE CKOPOCTH
BeTpa. Hanpuwmep, B JIeHHHrpaackom nopry 3aperHcTpHpoBaHa CKO-
poctb BeTpa Vao=27 sm/cex, a Ha craHuuu JIeHHHIpag-ropoj—
19 m/cex, uto oGbsicHAeTCS IJIaAbl0 BOAHON MOBEPXHOCTH. B uepre
ropoia CKOpPOCTb BeTpd MeHblle HA 3—4 M/cek N0 CpPaBHEHHIO €O
CKOPOCTBIO B pajioHe.

Ha Geperax GoJblUHX pek H HeGOJbIUHX BO3BBIIIEHHOCTAX CKO-
poCTb BeTpa MOBbimaeTcA Ha 4—5 m/cek. Ecau Do/HHA pexd o6pa-
leHa B CTOPOHY CTellefi, TO CKOPOCTh BETpPa MOIKET JOCTHTaTh Vo=
=50 m/cek, uto HaGaoxaeTcs, HanpuMep, B [lpeakaBkasbe. Ycuie-
nue Betpa Ha 10—12 u/cex 1o cpaBHennio ¢ ZoJMHON HabawaaeTcs
B YCTbAIX TOPHBIX peK, BRIXOAAIIUX K MOPIO.

[ CxopocTH BeTpa B IOPHOM MECTHOCTH 3aBHCHT OT MECTONOJI0HKE-
HUS. HanpHMep, Ha OTKPBIThIX BepmMHax KaBKa3CKHX rop oHu HaH-
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Goapmine — 10 70 M/cex, B Y3KHX 3allHINEHHBIX JOJHHAX — 20—
25 m/cek. C BbICOTON CKODOCTH BETPA NOBLILIAIOTCA, HO B BHICOKOPOpP+
EOII KOTJIOBHHE CKOPOCTb BeTpa MOXKeT Ouithb 20—25 m/cex, B 10 ~
BPeMs KaK Ha OKPYXKafmllHX OTKPBITbIX IyHKTax 40—45 mfcex,

B crenHbiXx padiOHaX CKOPOCTb BeTpa Ha IOHHMKEHHAX MOXKeT
6eiTh B 1,1—1,3 pasa melnbile, a Ha BO3BBILIEHHOCTAX — J0 1,4 pasa
GoJIblIe 110 CPABHEHHIO CO CKOPOCTbIO Ha POBHOH MeCTHOCTH.

C BbICOTOHl CKOPOCTb BeTpa pacTeT TeM ObicTpee, ueM CKopee
3aTyxaloT npu3eMiibie Bo3myiieHus [5]. B ropogax, u Tem 6oJsee
C BBICOKMMH CTPOGHHAMH, HJIH B IOpax HapacTaHHe CKOPOCTH BeTpa
NPOHCXOAUT MelJeHHee, yeM Hal MOPeM WJM paBHHHOH. [laf xapak-
TEPUCTHKH NPoQuIA BeTpa MO BEPTHKAMl TMPeAIOKeHb pPa3jHuHbIe
¢dopmyssl. Haubosee pacrnpocTpaHeHa cTeleHHAst 3aBUCHMOCTb CKO-
POCTH BeTpa C BBICOTOH

V., =V4(@/zp)* (1.2)
u JorapHgpmuieckas
Inz/z
V,=Vy —=. 1.3
¢ ®In 2p/2o - 13
31ech:
V4 — ckopocTb BeTpa Ha BBICOTe (uilOTepa HJIH H3MepHTeJbHO-

ro npubopa;
2-— BBICOTA HAaJ OBEPXHOCTBIO 3eMJIH;
2g— BbICOTa (paiorepa WJH APYroro npubopa, yaiue BCEro OKO-
Jgo 10 x;
2,—MapaMeTp LIePOXOBATOCTH (ycJAOBHAas) IOBEPXHOCTH HJH
BBICOTA, HA KOTOPOH CKOPOCTb PaBHa HYJIIO;
o — IoKasaTedb, NpuHHMaeMbill paBHbIM 0,08—0,4.

HekoropbiMu uccaenoBateasmMd (JlapeHNOPT M AP.) NOKasaTedb
crertend a B opmysae (1.2) pekomeHniayercs NpHHHMaTb pasHbM 0,4
AJIS BLIYHCJAEHHST TPOGQUIS CKOPOCTH BeTpa Hall TrOPOAOM, 3acTpoeH-
HBIM 3JaHHAMH BbicoTOH 10 100—200 M; B cebCKOH MeCTHOCTH, Xa-
paxkTepHOH HEBBICOKHMH NOCTPOHKAaMH, JeCHbIMH MacCHBaMH, a=
=0,28; naj rossMH, B CTEMH H HaJ MOpeM NPOQHIb CKOPOCTH Ofipe-
JeJseTcsl 3aBUCUMOCTbIO ¢ ftoka3atenem 0,16, Ilpu Takux sHaueHHAX
o CKOPOCTb BeTpa CTAaHOBHTCS PAaBHON CKOPOCTH I'PajHMEeHTHOrO BeT-
pa Ha BbicoTe coorBercTBenHO 500, 400 u 300 ». Hax ropamu 3to
nppusoiaer Ha seicote 1000 .

B HOpMaTHMBHBIX JaHHBIX AJf pacueTa COOPYKeHHH Ha BeTPOBYIO
Harpy3ky psiia CTpaH NMPHHSITHI 3HAUMTEIBHO MeHbLIHE IOKAa3aTelIH,
onpenensioliie NpopHIb cpeaHell ckopocTu no ¢opmyse (1.2). Ha-
1i1e BCero ofiepupyloT ¢ noxasareasimu 0,08—0,16. 3a pyGeikom CkKo-
POCTb BeTpa OMpeesioT TaKxKe Mo (pOopMyJiaM, B KOTOPBIX HeT B fB-
HOM BHJe yuera L1epOXOBaTOCTH NOBEPXHOCTH 3eMJIH, J

JlorapugpMuueckHil 3aKOH XOPOLIO COTJacyeTcs ¢ pe3yJbTaTaMH
Ha6JMI0JEHHI B HHXKHEM TPH3EeMHOM cJjoe, ollHbKa 6yaeT TeM 60Jb-
we, yeM Bbille paccMaTpUBaeMas TOUKA HaJ MOBEPXHOCTbIO 3€MJH.
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Yc0BHO CPeRHHH napaMeTp MmePOXOBAaTOCTH MOBEPXHOCTH [PHHH-
MaloT paBHeIM 0,2 m, BGIu3H nobepexbs mMopeil — 0,05 x, BogHOil
fI0BEPXHOCTH — JIOJIH CaHTHMeTpa. das onpenenenust npoduas cko-
POCTH BeTpPa NPH pacueTe COOPYKeHUI EbicoTOH R0 10 M moxuO
BOCMOJIb30BATHCSH JIOTaPUPMHYECKHM 3akKoHOM (dopmyna 1.3), na-
paMeTp iLIEPOXOBATOCTH [MOBEPXHOCTH B 3TOM CJyYyae NPHHHMAIOT

paBueiM 0,01 u.
[IpodHaL CKOPOCTH BeTpPa CHJABHO H3MEHSETCH BOAH3H XOJMOB,
TOpPHOH Tpajbl, KoduHbl HIn Ap. Ha seauuuny cxopocru u ee mpo-
¢uab BAMAeT o6mwHHA Ha-

ﬁ(,M/ceA" ” KJIOH MECTHOCTH H KPYTH3-
A or AA Ha ero co CTOPOHBI BETPOB.

20 AAW A A7 Ay  llupokas noifima pexu,
~/ 6obIIOE  BOJIOXPAHHJIHILS

H3MEHSIOT XapakTep H CH-

0 I 5070 teer Jay BerpoB. [lepcrektusy

CTPOHUTEAbCTBA THAPOIJIEK-
TPHYECKHX CTaHUMH MM
34CTPOMKH  GAH3JeXKAIIHX
MHKPOPafOHOB  MPOMBIIU-
JICHHBIMH TIPeANPHATUAMH
U JKHJIBIMH KOMIIJIEKCaMH
18 L YUHTBIBAIOT B  BeJIHUHHE
“ N pacyeTHOH BETpPOBOH Ha-
S~ TPY3KH.

Betep penko OGwiBaer
POBHBIM, OObIYHO Ha6JIC-
JLAIOTCA ITOPBIBbI, BBI3BAH-
HBI€ TOPMOXKEHHEM YacTHL
BO3/yXa O MOBEPXHOCTH 3e-
MJ/H, KOHBEKIHOHHBIMH TO-
KaMH MeXAy pas/IHYHO Ha-
IDETBIMH CJOAMH, TPEHHEeM MeKIY CJAOSIMH, JABHKYIHMHCSI ¢ pa3s-
JIMYHOU CKOPOCTBbIO. DTO NMPUBOAMT K My/bCallHH CKOPOCTH BeTpa.
VIHTeHCHBHOCTDb TMOPHIBOB BeTpa 3aTyXaeT C BhICOTOM.

B ropoae, oco6eHno ¢o 31aHUSIMH GOJIBLIION BBICOTHI, TYpOYJIeHT-
HOCTb Ou€Hb BeJHKA, MMO3TOMY BO3MOXKHBI MOIIHbiE BHXPH, 30HBL C
MEeCTHBIM YCHJIE€HHEM CKOPOCTH, 3aCTOHHBIE 30HHI.

IMopbiBbI BeTpa XapakTepH3YIOTCH KOSPQPUIHEHTOM [IOPHIBACTO-
CTH, ABAAIOIIMMCA OTHOUIEHHeM HaHOOJbIUeH CKOPOCTH B [OpbIBe
K CpeliHell 3a onpeleseHHbil npoMexyToK BpeMenn (puc. 1.5). Ko-
3(Q)QHUHEHT MOPHIBUCTOCTH YObIBaeT C yBeJHUeHHEM CpelHeii CKO-
poctd Berpa (puc. 1.6). Ileproa nyabcauuil BeTpa — OT HECKOJIbKHX
MHHYT [1pH GOJIbIIOH BeJHYHHE CPeHEN CKOPOCTH W 10 OJHOH CEKYH-
Abl — [IPH MaJod. MHOTOUHCAeHHHMH HaGIOJeHHAMH B Pas3/iHyHBIX
KJIHMAaTHYeCKHX pafioiax yCTaHOBJEH HEPEryJspHBI XapakTep IoO-
PHIBOB, UTO HCKJAIOYAET BO3MOKHOCTb PC30HAHCA COOPYIKEHHA,

C pocTOM BBICOTBI Haj {I0BEPXHOCTHIO 3eMJH KOIDPHIHEHT Mo-

Puc. 1.6. I'padux cxopoctu Berpa

.
oW a B B ue”

Puc. 1.6, KoaddHunenT nophEBUCTOCTH
B 3aBHCHMOCTH OT CpefiHefl CKOPOCTH Berpa
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PLIBHCTOCTH yGHIBAET; aGCOMOTHEIE 3HAUCHHA NYJIBCANUH MOTYT pa-
CTH WJIH y6bIBaTD."

HeynopsiioyeHHbI XaOTHYECKH]I XapaKTep MyJbCallHil CKOpocTR
BeTPa B IIPH3EMHOM CJiO€ II03BOJISIET CUHTaTh, UTO pacilipeleseHue
flyJbcauyf CKOPOCTHOTO Hafopa cjefyeT HODMAJbHOMY 3aKOHY
pacnipenenenust Taycca. Toraa no6aska K CKOPOCTHOMY Hafnopy,
YUHUTHIBAKOLLaA [MOPBIBHCTOCTh, MOKeET OBITh OfipefiesieHa U3 3ariHced
MTHOBEHHOH CKOPOCTH BeTpa B XapaKTePHHIX pailOHAX, eC/IH cpelHHe
BEJMYHHLI CKOPOCTH BeTpa BO BpeMsi HaGa0NeHHN GblJIH A0CTaTOYHO
6oabmie [6].

[TpunsB 3a Mepy BO3MOXKHOTO HaHGOJbIIEr0 OTKJAOHEHHA OT
CpeJIHero CKOPOCTHOrO Hallopa 06BIYHO NPHHHMaeMble 2—3 cTaHAap-
Ta, NOJAVYAIOT KO3DPULIHEHT fyAbCcalldH

m= (2~ 3o, (1.4)

rie O - CTaHAapT KPHBOH paclpejeeHHs] NYJAbCAaUUH CKOPOCTHO-
ro Hanopa serpa.

[Monarasi 3akOHB! pacrnpefeseHHsl yJbCallHH BeTPa W ero cpef-
Hefl CKOPOCTH 110 BBICOTé OJAMHAKOBBIMH, HAllpUMEp CO CTelIeHHBIM
noxaaareseM B 1epBOM NPHOGJHKeHHH, paBHbIM 0,08—0,12, Haxogar
KO3(pQHUUHEHT /M AJ151 pa3AHYHbIX BbIcOT. CTaTHCTHYECKAs 06paboTKa
HabJofennil NnoKasasna, uTo H3MEHYHBOCTL CKOPOCTHOrO Hamopa co-
craBasier 0,12—0,16 cpeatero 3naueHusi. DTO INO3BOJHAO AJAS Bbi-
cotbl 20 M npuHATh Kosdduurent m=0,25--0,35; 115 BbICOT Gosee
20 m Ha[ NOBEPXHOCTBIO 3€MJIH €ro OnpelesiorT 110 GopMyJae

M, = Mgy (20/2)'/" (1.5)

Il Z— BBICOTA paccMaTPHBAEMOI TOYKH;
n=8--12.
Bosee noapoGubie cpemenusi 06 yyeTe JAHHAMHKH BeTpa MOMKHO
naiTn B paborax M. @. Bapuiteitna [6].
I[Tpunsitroe B Coserckom Cotoze paccMOTpPeHHe peKMMa CKOPOCTH
BeTpa B BHJ€ CJAYYafHOTO Mpollecca HaXOUHT Bce GOMblee pacnpo-
CTpaHeHHe B Pa3HBIX CTpaHaXx.

2. BETPOBASl HATPY3KA

OGumue cBeeHHs O BETPOBOIl Harpy3ke

 BeTpoBas Harpyska Ha COOpYy:KeHHs CTaja MPHBJIEKATb BHUMa-
HHE CTpPOHMTeJiel elle B {IPOLIJIOM CTOJNETHH B CBSI3H C NOSBJAcHHEM
CTaJbHBIX KOHCTPYKLHH MOCTOB GOJbLIMX IPOJETOB, a NPHUMEHEHHE
MauT U Gamwen BbicoTOH A0 600 M 3acTaBHi0 O6PAaTHTL BHHMAaHHE
ha npodHab BeTpa MO BbicoTe. 3a MOCHeAHee BPeMsi HHTepeC K BeT-
POBOH Harpyske MOfABHJCA y aBTOPOB IIPOEKTOB BBICOTHBIX 31aHHN,
CTPOHMTe/IeH 3aBOJIOB ¢ 06OPYIOBaHHEM, PACHOJ0KEHHBIM Ha OTKpBI-
TOM Bosiyxe. BeTpoBas Harpyska crasa NOMHHMpYWOLleH AJs JIH-
HHII 3/1eKTporiepegayy HanpsKenueM 220 k8 u GoJee. .
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IlosiBenne coopyKeHuil, AepOPMATHBHOCTb KOTOPbIX BO MHOIOM
ofipeJesisieT HOpMaJiblioe NPOTeKaHHe TEXHOJOTHYECKOTo fipouecca,
3aCTaBHJO 110-HHOMY B3IVIIHYThL Ha BeTPOBYIO HArpy3Ky, He OrpaHH-
ypBas ee PoJbI0 YYaCTHHKA TOJNBKO B IIPOYHOCTHBIX pacueTax. Bee
6oJ/1ee LIHPOKOE BHEAPEHHE TEOPHH BEPOATHOCTEH H MaTeMaTHYeCKOM
CTATHCTHKH B MNPAKTHKY NPOEKTHPOBAHHS CTPOHTEJbHBIX KOHCTPYK-
nufi MOTpe6OBaN0 CBeIEeHHI O BEepOATHOCTH BETPOB PA3JHYHON CH-
abl. Bosee TOro, pacueT CTpOHTe/JbHBIX KOHCTPYKUHH Ha BETPOBYIO
Harpy3ky cTaJl HeOTAeNHM OT TeXHOJOIHYeCKHX BOIIPOCOB, Koria
paccMarpdBaercs oblrass HaJeXXHOCTh CUCTEMBbI HJAH BBIACHAETCHA e€
ONTHMAaJbHOE PeHIeHHe.

CoBeplIeHCTBOBAHHE MeTOAMKH pacuyeTa COOPYMKeHHH, BHenpe-
HHe BBICOKOIPOUHBIX MaTePHAaNOB IIPHBEJO K [OBBIHIEHHIO THOKOCTH
KOHCTPYKHIHH ¥ o6JeryeHH0 HWX Beca, 3acTaBHAO OTKa3aThCAd OT
B3TJIsi/la Ha BETPOBYIO HAaTPy3Ky TOJBKO KaK Ha cTaTHyeckyw. Bon-
POCHl [OPBIBHCTOCTH BeTPAa BaXKHBI NPH [IPOEKTHPOBAHHH THOKHX
COOpY:KeHHH, AHHaMHueCcKOe JeliCTBHe BeTPa Ha KOTOpPbie BHI3bIBaeT
HHYIO pe€akiHio, 4eM Ha MXeCTKHe HJIH MaccHBHbIE KOHCTPYKIHH.
st coopyXeHHH, XxapaKTepHbIX GOJBMIHMH [1€PHOAaMH CBOGOIHLIX
KoaebGanuit, 0COGEHHO y ‘TaKHX, BeTPOBasd Harpy3ka Ha KOTOphIe Of-
pelenseT HX HPOYHOCTb, Hesab3si OFpaHHUYMBATBCA YYeTOM I[OPBIBH-
CTOro XxapakTepa BeTpa TOJAbKO BBeJeHHEM [HHaMHYECKOro KO-
¢HIHeHTa B CTATHYECKHH pacuerT.

Pauee nopriBul BeTpa paccMaTpHBaJH B BHJIE YIPYroro yjuapa Ha
COOpysKeHHe H YUHTBIBAJAH 3TO JUHAMHUECKHM KOS(hHUIHEHTOM B
pacueTe. I1pd TaKOM MOAXOAE OCTAaBaJACA OTKPBLITHIM BONPOC O BJHA-
HHH TIOBTOPHBIX ITOPBHIBOB BE€TpPA, UYTO 7IPHBEJO K BBEACHHIO ele
KO3 pHIHeHTa TOBTOPSEMOCTH.

{ _BerpoBasi Harpy3ka Ha COOpYyMKeHHe 3aBHCHT OT CKOPOCTH H
HOPBIBHCTOCTH BeTPa, NapaMeTPOB KOHCTPYKIHH, BKAOUas ee [H-
HaMHueCKHe XapaKTepPHCTHKH, a3POAHHAMHYECKHX KO3QQHUHCHTOB
¢OopMBbl, Pa3MepOB H [10J0XKEHHST KOHCTPYKIHMH OTHOCHTEABHO 110TOC-
Ka. AspoaunaMpueckie KO3pQHUUHEHTH ONPedesiiOT  OfIbITHBIM
nyTeM.)

| BeTpoBas Harpyska Ha COOpyeHHe MOXKeT ObITb Onpeje/eHa
no ¢opmy.e

Q=nZc,pgS, ‘ @.n

rie A— KO03()QHUHEHT Neperpy3KH, BBOINMBIH [P pacueTe COOpy-

JKeHHUH 110 ApedeJbHbIM COCTOSHHUSIM;

€, — a3POAHHAMHUYECKHH KOYPPHIMEHT — KO3hPHuIlHeHT 10060-
BOTO COTIPOTHBJICHHT,;

¢ — HOPDMaTHMBHBIH CKOPOCTHOH Hancp BeTpa HA YPOBHe cepe-
IHHBI paccMaTpHBAeMOro y4acTKa COOPYIKEHHS;

B — ko3¢ HLHEHT, Ha3biBaeMblil JIHAMHYECKKM, YYHTBHIBAIO-
[IIHH peakiMI0 COOPYIKeHHSl Ha JeHCTBHEe NOpPLIBOB BETpA;

S — npoexuust NJIOMAAM COOPYIKEHH Ha MJOCKOCTb, HOpMaJb-
HY10 K HallpaB/JeHHIO BeTpa.
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3ech CKOPOCTHOH HAMop BeTpa
qg= %sz Kl /m?, (2.2)

rle ©— MJOTHOCTL BO3JyXa, 3aBUCsllast OT AaBJEHHs, TeMIepary-
pHl H BJIAXKHOCTH;
V — CKOpOCTb BeTpa B M/Cek.

Ha GoJapimux BbicoTax, B yciosusax Kpaiinero Cepepa Temmepa-
Typa BO3AyXa MOXKeT OBITh HHXKe HOPMaJbHOH, MPHHHMAeMOH B
cTaHpapTHOH aTMOcdepe paBHO# 15°C, 4TO BbI3BIBAET TNOBHILIEHHE
pacyeTHOrO CKOPOCTHOTO Halopa BeTpa H 4TO WHOTAA Y4HTHIBAIOT
B pacuerax.

ITIpn nemsmenmoit TeMmepaType BO3lyXa AaBieHHe aTMOCQepbi
¢ BBICOTOl MOHMXKAaeTcsi, DTO MPHBOIMT K CHHXKEHHIO CKOPOCTHOTO
Haropa BeTpa BC/IEACTBHE YMEHbHIEHHA MJOTHOCTH Boaayxa. Haue
BCEro TeMilepaTypa BO3AyXa C BBICOTOH CHHIKAeTcs, YTO, YYHThIBASA
[IOHHIKeHHe aTMOCGhEPHOTO AaB/JEHHA C BHICOTOH, MO3BOJAET OMEpH-
poBaTb C MOCTOSHHBIM 3HaueHHeM [LTOTHOCTH BO3JyXa, paBHBIM
0,125 xe-cex?/m: Torga cCKOPOCTHOR HAMGpP BETpa

g =V?/16 KkI'/m2, (2.3)

~@opmyaa (2.1) mokaspiBaer, 4TO BETPOBYIO HAarpy3Ky Ha COOpy-
JKeHHe cHauaja HeoGXOAMMO ONpele/HTh NPHO/IHKEHHO, 3aTeM Ha-
3HAYHTh Pa3Mepbl KOHCTPYKLHH, [OC/I€e Yero BbICHUTH €€ AHHAMHUE-
CKMe mapaMeTphi H, HaKOHell, OTKOPPEKTHPOBaThb BeJHYHHY AHHA-
MHUECKOTo KO3((hUIHEHTa, 3aBUCSIIETO OT MEePHOAA CBOGOMHBIX KO-
JeGanuil ¥ JorapuMHYECKOro AeKpeMenTa 3aTyXaHus. T

Cama mpvpoja Berpa, Korja Ha CpeJHIOI CKOPOCTb Hax/aubi-
BalOTCsl MOPHIBH BeTpa (cM. puc. 1.5), moackaspiBaeT mpeicrasie-
HHS BeTPOBOH HATPY3KM B BHJAS ABYX KOMIIOHEeHT, O[IH& H3 KOTOPBIX
CcTaTHyecKasi, a Apyras — AHHaMHuyecxas:

7o = (g0 + 94> (2.4)

rie f— KO3 QHIHMEHT TePerpy3KH, YUHTBIBAIOLIHA BO3MOMKHOE 110~
BHIIEHHE HOPMATHBHOTO CKOPOCTHOro Hamopa qo. OH orfi-
pedessieTcsi H3 BEPOSITHOCTH TOSABJICHHS CKOPOCTH BeTpa
3a GOJbILHI TPOMEXYTOK BPeMCHH, YeM TPHHSATHIE NPH
OfpejleflcHHH HOPMATHBHO} BEJIHYHHB CKOPOCTHOrO Ha-
nopa.

Ecau B ¢opMyay (2.4) BBeCTH 1 — KOS(QQHUIHEHT My/bCalHA
CKOPOCTHOTO HAflopa, T. €. AHHAMHUYECKOIl n06aBKH, ofipefenseMoH
"CTaTHCTHUECKHM TyTeM (CM. Bbille), £ — KO3(dHIlHEeHT JHHAMHIHO-
CTH, VUHTHLIBAIOUIMI PEAKIHIO COOPY:KeHHs Ha My/JbCalHio BeTpa,
TOTJa pacueTHBIH CKOPOCTHON HANop BeTpa

qp = ngo (1 4 &m) (2.5)
Hin

HaH g, = npq,, (2.6)
2—1138 17



rae
B=1-4Em 2.7)

— KOS((DUIMENT, VUHTBIBAIOIHE AMHAMHUECKHH XapakTep BO3Iei-
CTBHSA [IOPBIBOB BeTpa.

HeiicTBHe MOPBIBOB BETPa Ha COOPY/KeHHE 3aBHCHT OT nepuona
CBOGOJHBIX KOJeOGaHHA 1, 4TO He MeHee BAKHO, OT 3aTyxaHus, Xa-
PaKTepu3yeMOro vaille BCEro JOrapH(GMHUeCKHM HAeKpPeMeHTOM &.
[locaeqHuit 3aBHCHT OT BHJa OCHOBHONO MaTepuana W KOHCTPYKTHB-
HOTO pelleHusl. [leKpeMenT 3aTyXaHusi, ollpedesieMbiil ONbITHEIM ITV-
TeM, NPHHHMAIOT 110 AAHIBIM O NOBENEHHH NOAOOHBIX KOHCTPYKIHI.

1] 1 Puc. 2.1. KosdhuluenT AMHAMHIHO-
— CTH B 3aBHCHMOCTH OT IePHOZa CBO-
- GOAHBIX KOJeGaHUA COOpYIKeHH

/1'/1, 2 ! — naa THGKMX CTaldbHBIX COOPYXKeHHH
< (8 ~0,1); 2— nna MeTalIMYecKHX H me-

: j] PeBAHHBIX coopyxenui (8 =0,15); 3—ansn

01 7 3 ¢ 5 6§ 7 8 9 10 Iicex menesoﬁeroum:)éﬂn(éxingg;nux coopyxKe-

N ey & oW
\

Hunamnueckue Ko3QOHIHEHTH MOTYT GbiTh IPeACTABAEHB! B BH-
Jle ceMelicTBa KPHBBIX B (VHKIHH NepHOAA CBOBOMHBLIX KOJgeGaHui
coopyxenusi. Ha puc. 2.1 npuBegesst rpagukd AJs TpexX XapaxTtep-
HBIX TPYII: THOKHX CTa/JbHbIX KOHCTPYKUHMH, MeTaJJHUECKHX, Aepe-
BAHHBIX H 1KeJe3006eTOHHBIX K KaMeHHBIX, YTO CJAeyeT M3 PeKOMEeH-
mnauuit CHuIl. Dtu rpadHxu sABASOTCH OCPeAHEHHBIMH IJS BCEX
ceMH pafOHOB MO WHTERCHBHOCTH BETPOBOH HATPY3KH.

BunsiHre nOppIBOB BeTpa Ha COOPyKeHHe CTaHOBHTCH TpeHeGpe-
JKHMO MasnbiM, ec/d IepHOA ero cBOGOAHBIX KOJeGaHHH MeHbHie
10,25 cex (cm. puc. 2.1).

IMepuon cBOGOAHBIX KOJeGaHHH COOPYHKEHHS OTpeiesiioT 06biu-
HBIM TyTeM, IOc/Ie 4ero mo puc. 2.1 HaxomsaT xodpdHuueHT § s
paccMaTpHBaeMOro BHAa KOHCTPYKUHMH, a 3aremM Io dopmyae
(2.7) — xosddunuent p.

st THOKHX COOPYKeHHH, GOJbLIENPOJETHBIX MOCTOB H ap., xa-
PakTepH3yeMbIX 3HAUHTENbHO GOJBIIMM BJHSHHEM BBICIIHX GOPM
CBOGOAHBIX KOJeOaluil, Hesb3si OFPAHHUMTHCH YUYETOM TOJBKO OC-
HOBHOTO ToHa. Hanpumep, BepTHKaJbHble KOHCOJbHBE CTEPIKHHU
GoabmOR THOKOCTH, YTO XapAKTEPHO IJsi TEJIEBH3HOHHBIX GallleH,
PasIMYHBIX BBICTaBOYHBLIX KOHCTPYKILHI, MOHYMEHTOB, OKa3hIBaIOTCA
neperpyKeHHbIMH, €C/IH B MX pacueTax He ObIIM YUTeHbl BTOpasi H
TpeTbsi (OPMBI CBOGOAHBIX KOJeGanpil. B Maurax ¢ OTTAKKaMH
MHOT1a YUHTBIBAIOT W 4eTBEPTYIO rapMoHuKy (ripoext CHull).

AspomuHaMHyeckre KOIPQUIMEHTH, CBA3BIBAIONIHE COTPOTHBIIE-
HHe KOHCTPYKUHE BeTPy H HaBe1PEHHYIO NJOILAaXb, ONpelessioT [0
CNpaBOYHBIM MaTepHasJaM, OCHOBaHHBIM WA HCCAENOBAHHH MoOJAeeil
H, pexe, Harypel. BesMunHa BeTpoBO#l HArpy3KH 3aBHUCHT OT abco-
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JIIOTHBIX PA3MePOB COOPYIKEHHS, TOTOMY 4TO cpefHee yIAeJbHOe AaB-
JeHHe Ha GOJblIOe MO TJAOLIAAM TeJNO, HallpUMEP LUMT, MEHbIIE, YeM
Ha 110A06HOe 110 popMe 1e10, HO MEHBIIIHX Pa3MepoB.

CyMMapHasi BeTpoBasf Harpys3ka Ha TOPH3OHTAaJibHbIE INPOBOAR,
KaHaThl, a TakxkKe Ha OOJhIIOH AJMHBI COOPYIKEHHA, 0 AAHHBIM Ha-
TypHBbIX HaGJaOAeHHi, OKa3biBAeTC MeHbIIe, 4eM CJIeOBAIO Obl U3
pPaccMOTPEHHS MOCTOSIHHOMN 110 NPOJeTy HAaHOOMbIIEH PACUETHOR CKO-
[OCTH BeTpa. DTO yUUTHIBAIOT MOHHKAOLHME KO3(QHHIMEHTAMH TIPH
pacuere NPOBOJOB JHHHUI 3JeKTpomepefaud H APYTHX KOHCTPYKIHH.

Kos¢ppunueHT neperpy3xd, BBOAMMBIH B pacueT 1pOYyHOCTH, 3a-
BHCHT OT Ha3HAUYEHHS COOPYKEHHs, MJIAHHPYeMOro CpoKa CayxKObl
H POJM BeTpa B oblieM KOMIiljiekce HAarpy3ok. JJs BBICOKHX COOpy-
AKenuit W JAPYTHX, npeoGJjanaiollee 3HaueHHe BEeTPOBOH HarpyskH
II7I51 KOTOPBIX, OYEBHAHO, KOSQPHLHEHT Meperpy3Kn NpHHHMaOT 1,3,
T. €. BhIllle, yTO U yyreHo CHull. .

Jlna npoeKTHPOBaHHSl PaAHOMAayT M TeJE€BH3HOHHBIX OIOp, OIOP
JUHHUH Ilepefadyd >JEKTPUYECKOH SHEPrHH, KOHCTPYKUHH [OAbEM-
HbIX KPaHOB M3/al0T CBOH MpaBuja. BeTpoBylo Harpy3ky Ha iKejes-
HOJAOPOXKHBIE, aBTOAOPOKHbBIE U TOPOICKHE MOCTHI, KaHaTHbIE J0pO-
rH, Kabesab-Kpakbl, MEPErPykKaTeaH 4acTO BbIAISIOT B OT/IJbHBIE
HOpMATHBHbIE JOKYMeHTHl, 6a3upyIOL(Hecss Ha OCHOBHBIX HOpMax-
CTgRIapTax.

{TIpx TpOEKTHPOBAHHH YHHKAJbHBIX COOpYyxKeHHH, GoablIeNnpo-
JIeTHBIX MOCTOB, BBICTABUYHBIX [1aBHJIbOHOB, YaCTO CaMOi PasHoo6-
pasHoil GopMbl, TpebyeTcs 6oJjee TIATeNLHOE PacCMOTPEHHE BETPO-
BOH Harpy3k#, B KOTOPOM Hapsjy ¢ pPalHOHaJbHbBIM Ha3HaYeHHEM
ReJHYHMHBE CKOPOCTHOTO Hanopa BeTpa 60/blIOe BHHMAaHHE YACJSIOT
a5pOJMHaMHYECKOMY KOMIlJeKcy Bompocos. Hacro 6es3 HcciaenoBa-
HHH MOjesiell COOPYIKEHHS B a3pOAUHaMHUeCcKOH Tpy6Ge Helb3st 060i-
THCh, DTO, HanpuMmep, cTajno 0O6A3aTe/IbHBLIM [IPH NPOEKTHPOBAHHH,
BHCAYHX MOCTOB, PajHOTEJECKOINOB, PagHoMauT OOJbIION BBICOTHI.

HopMbt BeTpoBO#H Harpy3kH

Onpenejende BETPOBON HAaTPY3KH Ha 3JaHHs H COOPYKEHHs 1po-
H3BOJMTCS B COOTBETCTBHH € YKa3aHWUAMM, H3/JO0KEHHBIMH B pas-
neae CHull «Harpysxu u Bozzefictsus» [2]. BerpoBas Harpyska
Ha :KeJe3HOJOPOKHbIe, aBTOAOPOIKHBIE M TOPOJACKHe MOCTbI perJia-
MEHTHPYeTCS TeXHHUECKUMH YCJAOBHAMH I/ 3TOrO BHIa COOpYyKe-
Huil [7], a 5a noabemubie kpaisl — FOCT 1451—65 [8].

BerpoBylo HarpysKy Ha TEeXHOJOTHUeCKOe 060pyAOBaHHe KOJOH-
HOCO THMA H OTKPHTbIE 3Ta:KEpKH, (IpUMeHseMbie B XHMHYECKHX,
He(TerieperoHHbix H APYTHUX 3aBoJaxX, PacCUMTHIBAIOT B COOTBETCT-
BHH ¢ peKOMeHZAIHAMH, H3J0:KEHHBIMH B «YKa3aHHsX 10 pacyery
Ha BeTPOBYIO Harpy3ky TeXHOJOTHUECKOrD? 0GOpPYHOBaHHHA KOJIOHHO-
TO THIAa M OTKPHLITHX 3Taxepok», uzganubix I'occrpoem CCCP s
1965 r. [9]. Ykasauus cocras/eHb B passpuTHe pasfena 6 «Berpo-
Bbie Harpysku» raassl CHull I1-A.11-62.
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