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SKCflEPI{MEHTAJIbI{bIE I4CCJIEAOBAHHTI
I|[3MEI{EHI4'I BETPOBOTO NOTOKA NO BbICOTE

Hypuencona f.E.

Ras mcKuil H 6yttH o -uc at e d o e am e nac ntil ua c mumy rn
JnexaHwrar,pu u enercmpuQuwaquu ce.nbcKoeo xosnfictnea

BseAenne H3necrrro, r{To BErpoBoft nmor no Bbrcore pacnpeAenterct HepaBuorraepuo. ,{nr
onpeAeneHr{r eQi}erruBlroro cooTHomeH}rt BbIcoTbI Maqrbl, AI{aJvIeTpa BeTpoKoJIeca n o6ocsoBaHllt

MexaHH3Ma peryn[poBannfl BerpoKoneca neo6xoArlMo 3narb 3aKoHoMepHogrll I,I3MeHeHIt{ cKopocrr'I

BETpa IIo BbIcoTe.
Marepnanrr f, MeroAbr ,$u rrurlrenrrf, 3aBr.IcHMocrI,I ItlMeHeHI{t cKopocrl{ BErpa no BFIcore

neo6xonuruo flpoBecrn gKcilepr.rMenrarbnbre uccJreAoBaIrLIJ{. C grofi qenbn paspa6orana la6opalopno-

noJreBarr ycrarroBKa AJrr eAHHoBpeMeHHoro r,BMepeHllt cropocTl,I BeTpa Ha pasarwtofi BbIcoTe HaI

noBepxgocrbro 3eMJru. YffanosKa (pucynox 1) coctour I{3 MarITbI, Ha Koropoft c uamM 4,0 na uo Bblcore

cMo11111poBagbr AaTrilnKr,r BeTpa H TeMlepalypbl, Koropble qepe3 coeAnHl'ileflbHyrc xopo6ry

norK,noqarorcr K KoncoJm MereocraHrllru Weather Wizard III, crraorrmporannoft Ha flyJlbr€ KoI{rpoJIt.

,{ar*rue c Hr[r( c6paorrrarorca Ha noyr6yr, rAe ycraIroBJIeH flporpaMMuo-armaparHblfi urrepi[efic

Weather Link. pto nogeorrer ocyrqecrBr{rb c6op r,I o6pa6or4y MereoAauHbtx 3a AJIIneJIbHbIe

npoMoKJEKr,rBpeMenlr.tlacrsra usnaeperud cKopocrt,t I{ InnpaBIIeHut Bsrp4reMreparypbl
cocraa,rter 6 gga'remd ga MnHJrry, B naMrITb

3aHOCtTCt ycpeAIIeHHOe u MaKCnMaJIbHOe
3narreuue cropocrlr 1r reMneparypbl u nau6olee
qACTOE 3HAIIEHI,IE HATIPABJIEHNtr BETPA 34 AAHI{FO

Mr{Hyry. B uEreocrasqnfi Weather Wizard III
npe,4ycMorpeHa Bo3MoXHOCTb aBTOHoMHOIO
m{raHr.rs or gJIeMeIIroB <Kponu. B xoAe
gKcnepr{Melrranbnbnr l{ccJle4osanufi ycraHoBJIeHo'
rffo rlpu saAaHllofi qacrore 3anucE AaHlrbrx
[poAoJr]KlileJrrHocrb pa6omr MEreocraHIII{fi or
gJreMelrra <<Kpouo cocraBJlter 78 'racor, a raKxe

B 3aHeceHHLD( B rlaMtrb AaHHbIx Ha6rnoAacTcs
nepuogu.recrufi c6ofi (mcyrcmue AaHHhrx 3a

HecKoJIbKo MlIHyr B TeqeHI,Ie cyrox). floetouy
peKoMelr4/erct [perycMorperb aKrfluyntTopl{to
6arapero n LIHBeprop Arfl gneKTpocua6xeHr4s scex

METeocrauuufi oa oAnoro I{crorIHI{Ka 6ecnepe-

6ofi"soro flmaHnt.

Ilepeg HarraroM gKcnepr.rMerrTa seo6xoAnaa HactpofiKa scex cranqnfi c Hoy"r6yK4,qnt gToro HaAo

rroAgJtrorgTb Kogcoirb craril$,1u r COM-nopry noyr6yxa I,I 3arrysrlrrb nporpaMMy. floue 3arlycKa

nporpaMMbr B Blrrra,AarorqeM Meuro <File> nu6patr <<New Statiou I{ B oKHe <Station Name> 3aAarB

Ha3Bar{He craHrlril{. B pexfiM nacrpofirn cralrqlru B [epBoM orure seo6xoA]rMo yK03arD TI{I

Mereogralil{r{s, B oKrre (Rain Collecton> nu6pam <<None>1, T.K. B naruefi crallllrur Aarrlltrc Ao)I(Afl

. B cne4yroqeM oKHe HasrpanBagrcr nopT r{ pexl.rM coxpaHeHl{f, AaHHbI& 3AeCL HaAo

""t6pa*-""o6orurrfi 
COM-nopr u B HrDKHro( oKHax rn6pars 2400 u 1 uun. B cne,rytoueM oKHe

Hacrpar,rBarorcff eArurr{rlbr rlsMepeunr Kor{rpoJrnpyeMbD( BeJluqnu. Ha crte4ruolqlrx ruaral( Hac'IpanB,agtgfl'

r{rrrep3aJl [epeAarru AaHHbx, raml6ponra,qarrnrKoB I,I BpeMf,. ,{nr culxporrcaquu IIoJr1^IeHHbD( AarIIrbIx

"o "ia"a"" 
neo6xonnr"ro Ha Bcex KoHcoJrf,x u noyr6yne ycrauoBHTb roqHoe BpeMt. Hs-sa orcyrcrrur

Ha KogcoJrffi uEreocmrquri noKa3areJrr BpeMeHH B ceI(yIIAax peKoMeIr4/ETot ycraHoBmb BpeMf, Ha

nepnofi craHrlr41r no BpeMeHn na noyr6yrce, a Ha ocraJlbHbrx craHIIrIfi BpeMt ycraHaBnl{Balor rlo

BpeMeIIs na nepnofi craurs{u.

PncyHorc 1. Jla6opampto'noneaarl ycfitrloBra
.un eAlrHoBpeMeHIIOrO IEMepeHrIfl cKopocTl{ Berpa
na parnnwof Bbtcore HaA noBepxuocrblo 3eMJIlI

) t



Pery.nrrarrr HccJreAoBannfi B saruefi ra6oparopuuisvtu paspa6oranu rexHuqecKue rpe6onauur
vr rleprexl,I Ha na6oparopno-noneB)[o ycranoBKy, ycraHoBKa H3roroBJreua vr ocuarrleHa 5-ro
MereocraullIaefi Weather Wizard III c nporpaMMuo-annaparHrrM urrep$eficom Weather Link. Ha
Aarql4rax u KoHcoJUrx ueteocragqr,rfi HarreceHbl MapKlrpoBKH B coorBercrBr,re c Bbrcorofi pasueqenlu.
.ftr cuxxpoHH3allr{H gKcnepHMeHT{rJrbHbD( AaHHbx no BpeMeHLr, nepeA HaqaJroM 3Kcnepr,IMerrra Ha Bcex
MereocraHul{Jrx npz Hacrpofire vepes noyr6yr ycraHaBJrnnilracb rorrnoe BpeMfl B Ar,raJroroBou orure <Set
Time & Date>. ,{nr eroro ycraHaBmrBancx QraxoK B oKoruKe <Set the PC time also>.

SrcuepuueumlbHble r,IccJleAoBaHr,rr npoBeAer{lr s rsrulrfi n ocennufi nepnoAbr B KpecrbsHcKoM
xosrficrBe <Aplr XerrrreHcKoro cenbcroro oKpyra llnnficroro pafiona Alnaaruscxofi o6lacrr. Ma.rra
6rrna cuourupoBaHa B poBHoM floJre c 

""r"oroft 
TpaBbr se 6olee 10 cu. B lerrrnfi nepno4 6unu

noJI) IeHbI sKonepilMeHTaJrbHbre AaHHbre no cKopocTI,I [r HanpaBJreHHro BeTpa H TeM[epaType Bo3,4D€ Ha
Bbrcore 20, 16, 12, 8 u 4 u, roropbre 3aHocuJrlrcb B 6asy 4anHux B coorBsrcrnyroqefi crarrqr{H
(pucynor 2).

Setrg Sspsrts €rowse Ulndor Eelp

mffiffiffiffiffiffim ffiffim
Tirne

ftlsst
0rt.

lfi Lon tfind $ind
t€rfe ten*r SF€ed Dir

Sind Xi llind
Rrm Speed {hi:*l

CooI In Atc.
D*D Trriq) Int.

Heat
D-D

2 3 . 1 0 . O 9  1 5 : 3 9  1 8 . 1
1 3 . 1 0 , O 9  1 6 r { O  1 8 . 0
2 f  . 1 0 . f  I  1 6 ; i l t  1 ? . I
?3 "10 . { t 9  t 6 : . e2  1? .8
2 3 . 1 0 . 0 9  1 6 ; i l 3  l ? . 8
2 3 . 1 0 , 0 9  1 6 ; i t {  1 7 . ?
? 3 . 1 9 . 0 9  1 6 i { 5  1 ? . 7
2 3 . 1 0 , 0 9  1 € : 4 6  1 ? . 6
2 3 . 1 0 . 0 9  1 6 : { ?  l ? , 6
2 3 . r 0 , 0 9  1 6 i i I 8  t ? . S
2 3 . 1 0 - 0 9  1 , 6 : i l g  1 ? . 4
? 3 . : " U , 0 9  1 5 ; 5 O  1 ? , 6

1 6 -  1  1 8 . 1  1 1 , 6
1 4 . 1  1 ? . 9  t O . ?
t ? . 9  1 ? . ?  t o . *
1 ? . 8  1 ? . 8  t O . ?
1 ? , S  1 ? . A  1 1 . 2
1 ? . 8  r ? . ?  t o , 3
L7  , ?  1 "7  "6  9 .  ! t
t ? . 6  r ? . 6  1 1 . 6
1 ? . 6  1 ? . 6  1 0 . ?
1 ? . 6  1 ? . I  1 0 . ?
1 ? . i l  t ? . {  1 l  . 2
1 ? . 7  1 7  . 6  1 3 .  t I

l I  o .70  13 .  i l
t I  0 .6 ! i  13 .0
H  0 . 6 2  1 3 .  { t
l r  0 .6 {  13 . t }
$  0 . 6 ?  1 t . g
I r  0 - 6 ?  1 2 - S
I f  0 . ,56  11 .6
t t  o .  ?0  13 .  0
H  0 . 6 q t  1 2 , 1
I t  r I . 6 {  1 ? . 5
t r  0 .  6?  13 .  s
I t  o , ? 8  1 6 . l

I i l  ,1  0 .088
t . 1  , 1  0 . o 0 0
t 4  , 2  0 . 0 0 0
1 3 . 9  0 . o o o
t 3 , i  o . o o 0
1 3 . 9  0 . 0 0 0
r i l . l  0 .  BBo
1 3 . 5  0 , O O r
1 3 . ?  B . O o t
1 3 . 6  0 . O 0 r
t 3 . {  0 . o o r
1 3 . 3  0 . O O 1

o . o o 0  9 0 . 5  I
c .000 2 t t .4  1
0 . 0 0 0  ? 0 , 3  1
c ,o00 2 fJ .2  I
0 . o s 0  2 0 . 1  t
0 . 0 0 0  2 0 . o  1
o .ooo 19 .9  , .
0 ,000 1 .9 . f  t
o , o g 0  1 9 . ?  1
0 . 0 0 0  1 9 . 6  1
0 . o 0 0  1 9 , 5  1
o , B o 0  1 9 . {  I

Pucynor 2. Fagrr AaHHbx Ha Mereocraril{uu Weather Wizard III
florry.reHHhle AaHHbIe 6buILI gKcnoprupoBanbr B Microsoft Excel s cru{xpoHn3r{poBa}rbr no

BpeMeHlI. Osra cocraBLIJrI{ Marpl{r$/ 5288x70, H3 Koropofi Nrfl olpeAeneHr.u 3aronoMepHocrr,r
pacnpeAeJleHllt cKopocra BeTpa no Bblcore 65p14 srr/t€JreHa Marpuqa pa3MepoM 5288x14, T.e, co3AaHa
6asa AaHHbx, Koropafl coAepxl{T nnrfoprraaqraro uo cpe.ryrefi r,r MaKcr.rMaJrrnofi cxopocrr,r Berpa H
TeMneparype Bo3.qn(a co. Bcex 5 garvuron 3a 88,13 qacoB. B ocenuufi nepuoA B AolonHeHr.re K
BbIIIreHa3BaHH6IM AarrIEKaM 6ru yctanoBreH AarquK Ha Bbrcore 10 rraerpoB. flonyqeHHbre AaHHhre
6rur.r excnoprllpoBaHbl s Microsoft Excel n o6pa6orauu BbrrlerrcJror(euHbrM MeroAoM.

O6cylc4enue peyJlbraroB Bce AaHrrbre 6run orcoprapoBaHbr no Bo3pacruHro cxopocrt4 Berpa r,r
npoBeAeHbl pacqerbl AJI' oilpeAeneElrr pac[pe.qeneHr,rr cropocrefi BErpa Ha pa:lJrr,rrrHbrx aHcorax. Ha
pI'IcyHKe 3 npuneAeu rya$uK pacnpeAereHu.s cKopocrefi eerpa s ocenHnfi ilepuoA Ha Bbrcore 8, 10 u 12
u. Cyuuapnoe BpeMt na6ruogennr 67,7 uacoy (cpe4nrr cKopocrb 3,6 ulc). Kan augno us rpa$ura, na
Bblcore 8 ira nontopteMocrb cxopocrefi Berpa Meuee 3 rr,r/c ga ocexnsfi neprroA cocraBJrrer 63Vo or
o6tqero BpeMeHrr, cKopocrH nerpa 3...9 na/c na6nrogurr4c6 32TospeueyH, cKopocrH eerpaooiree 9 rvlc
ua6moAarutcr ne 6olee 5Ya o'r o6rqero BpeMeurr; Ha Bbrcore 10 M srn Benr{qnHrr pac[peAeJrrrcr
cneAyrcIql{M o6pasou: MeHee 3 u/c - 56Vo,3...9 ulc - 37o/o,6olee 9 ulc - se 6onee 5Yo, na 12 M sru
pennrurrhr pacflpeAeJrr.rcb cnel0ftorrlnM o6pasou: Meuee 3 ulc - 52 yo,3... 9 ulc - 4l o/o, 6onee 9 u/c
- 7  % .
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Pucynon 3. Pacnpe,qenenlre cKopocrefi nerpa ro Bbrcore

,{nr onpeaenenrax rosSQHIIIteHra npprBeAeHus cKopocrr{ Berpa no Bbrcore (Kr) sce 4aunue 6run
orcopMpoBaHbl rro Bo3pacraHl,Ia cKopocru Berpa Ha Bbrcore 10 u, r.x. Ha Mereocrar{qurx o6H.rno
SMeP cKopocTII Berpa ocyqecrBJrlercr na erofi Bbrcore. B norqrqsnuofi 6ase AaHHbrx B cpeAe Microsoft
Excel npoaeAeHbl pacqerbl sHa.IeHufi roetfrlrquerra npnregeHr{f, cKopocrn Berpa Ar{ pa3Jruqubrx
BLIcor. flonytenuue 3aBl,IclrMocrn xos$$ruuenroB npr,rBeAeHr{r cKopocrn Berpa rro Brrcore i .uenrufi n
oceHHlrfi flepl{oA npx pa3lrblx cpeAuecyroqurrx cKopocrfi Berpa upr{BeAeHbr Ha pucynrce 4.

Kar rnguo ne rpa$uroB, B Jrerlrlrfi uepuox roe$Ququenrur npr{BeAeHr,rr cropocrr,r Berpa 11o
Br.rcore cyl{ecrBelHo orJll,Isarorc.a or pacqerHrrx. Ilpr.l groM AJrr cpegnecyrounofi cxopoc,wt r;tpa 1,7
tr,t/c gna'{eHufl ros$$Nqnerra npuBeAeHur no Bbrcore nexar }r HrDKe, r.r Bbrr,ue pacuerHofi rpuaofi,^s4ecr
cylqecrBenHoe BJrI{,IH}Ie oKa3hlBaer reMneparypa Bo3,qD€ (uarcnualrrurfi cyrouutrfi xoA TeMneparypbr
Bo3Ayxa cocraBnr 3 5,2 oC).
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a) rernnfi nepnoA

q2 q5 q8 \1 1,4 1,7
Aq1 lt/c l23l,/c X 1,4 h/c +Z8rv/c X36 rv/c

2l/to

6) ocenuufi nepnoA

Pncynor 4. 3asucultocrr roeS$urryIerrra npr{BeAeHr{r cKopocrr.r Berpa or Brrcorhr
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,{nx cpealrecyrotlHbrx cropocrefi nerpa 6oree 2 u/c excnepr,rMeHTaJrbubre AaHHbre Jre)Kar Bblrle
pac'rernoft xpr.'lnofi, rro3roMy npIdMeHeHHe Aiu pacqeror 4aHHofi 3aBnc]rMocrr,r 6ylet coorBercrBoBarr,
ycnoBuf,M npvwnvli pelneHlrt (ffi{u,D(yAmr{ft cnyvafi>, r.e. c 6onuunM 3arracoM HaAe)ruocrr,r. B ocesnufi
nepl{oA cxoAl{Mocrb oKcrrepuMeuTanlabrx AaHHhrx K pacqerHbru Mfl cpeAnecyrorrurrx cKopocrefi nerpa
6onee2 u/c n npe4enaxS5o/o.

flnr oqeHru snepropec]?ca BerpoBoro fioroKa B enexrpoHrofi ra6nnqe opranrcoBau pacuer ry6a
cKopocrl'I Berpa AJIf, cxopomefi nerpa 6omrue 3 nalc. flonyqesl*re AaHrrrre cryMapoBaJrscb Nr1.
onpeAeJleHHf, Koatp$nquerm npHBeAeHHs c)noqHofi nupa6orrr,l By (Kw) Anr pa3n5qHbrx Bhrcor, Ha
pHcyHKe 5 npunegeubl 3aBI,IcHMocru rcoe(f<$lrr{senm np}rBeAeHar cyro.urofi rupa6orxrE BV (Kyy) npn
pa3Hblx cpeAHecyrorluBrx cKopocrfi Berpa. Kax Br{AHo pr3 rpa$uroe, pac[peAeJreHge
3Kc[epI{MerITaJIbHbIx ,qar{Hhlx orHocr,rreJrbHo pacqerHoft xpurofi auairor[qHo npeAbrryrrlnM rpaSnxarra,
Ho npH SToM AJI' JlerHero [epHoAa Bce gKcnepHMeHTanbHhre AaHr{6re Jrexar Bbrrrre pacqerHofi xpurofi, a
s oceHHzft nepHoA cxoAl{Mocrb SKcnepuMerlTanbubrx r{ pacqerHbrx AaHHbrx AJII Bcex cpeAHecyroqH6x
cxopocreft Berpa He svxe9iYo.
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6) ocennafi reprroA
Pucyuorc 5. 3asuctaMocrr ros$i[rtqnenTa rrpr.rBeAeHr{r no Bbrcore

cyrowrofi nupa6orrn B3V

Brroogrr ftr nporno3a I,BMeHeHHf, cKopocrl,r rro Bblcore I{ onpe,{eJleHnr gHepronoreHrry{aJra BETpa
Ha Bblcore Ao 20 M B aHaJrorxvubrx KrIEMarLqecKIDt H reorpa$n.recKrrx ycnoBr,rfi Ao[ycraMo
npr,rMeHeHr4r 4auHofi 3aBucr,IMocrr,t.

t r * *

Maxalaaa xep 6erirueri eprypni 6uirrirre xeJr )rGUrAaMAFrrur 6ipuesrir4e erureyre apganraH
na6oparopusllblK-AanaJlbl( Koarblprblubrq (*:pburbrcbr )KeHe re)Kpn6enir reprreylep xypriiy egimeueci
crlnarraJlraH. Texipn6enir repcerriunep4i capamay HeruxeciuAe )r(eJr )rGurAaMArrFbrnuq 6aixrir
6ofiumua renripy ros$Qnrnexrin anrr(rayra apgaJrraH 3asnbabr( serigAemes.

In article laboratory-field plant for single measurement of wind speed at various heights from an
earth surface and a technique of carrying out the experimental researchls is described, Dependence for
definition of wind speed on height reduction coefficient is proved by results of the expeiimental data
analvsis.
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