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CokpanieHus
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BBenenue

Bcest coBpemeHHast 9)KOHOMUKA HAXOJUTCS B 3aBUCUMOCTH OT O0TaTCTB, HEAP:
He(TH, Ta3a, yriisi ¥ WHBIX BUJOB HCKOTAEMOTO TOIUIMBA. Y30CKHUCTaH TaKXKe
HEe sBiseTcsS HCKIodYeHneM. [Ipobiema mcKomaeMoro TOIIMBA B TOM, YTO OHH
HE BOCCTAaHABJIMBAIOTCS M €T0 MCIOJB30BAHUE BEIET K 3aCOPCHHUIO OKPYKAIOIICH
CpeIbl: TakK, SMHCCHS JAMOKCHIA YIJIepoja BeAeT K TiI00aJbHOMY IOTCIUICHUIO,
a TMOKCHUJ] CEpPhI BHI3BIBAET KUCIOTHBIC IO TH.

JIJis pemeHust 3TuX mpoodJIeM 11eJIeco00pa3HO MEePEeXOIUTh Ha IKOJOTUICCKU
9UCThIE ¥ BO30OHOBIISIEMbIE WCTOYHHUKH DJHEPruu. TakWe Kak: COJHEYHas
paaManus, SHEPrusi BETpa, DHEPrUs PEK, MPUIMBOB M OKEAHWYCCKUX BOJIH,
SHEPrus, 3aKI0UeHHas B OMOMacce M OpraHUIeCKUX OTXO/Iax.

BerposHeprerndyeckue yCTaHOBKM MOTYT OBITh NMPUMEHEHBI ISl Pa3HbIX
1eJe, HauuHasg OT 3apsAia aKKyMYJIATOPHBIX Oarapeil M JHEProCHA0KCHHUS
Pa3TUYHBIX 00BEKTOB (3HaHMid, (hepMBI U TIP.) 0 MOAAYN DIEKTPOIHEPTHH B CETH
IEHTPATU30BAHHOTO JICKTPOCHA0KCHHUS.

Buenpenue BO300HOBJISIEMOTO UCTOYHHKA  DHEPTUH HanOoIee
MPUBJICKATEIIbHO, TaK KaK OHO HHUKAaK HE HAPYyIIAeT MPUPOIHOTO PABHOBECHS
DHEPruM, TMOJy4aeMOW Hamed IwiaHeTold. [lodToMy aKTyallbHBIM —SIBISICTCS
WCCJIEIOBAaHUE C IMEJbI0 TPOBEACHUS OLEHKH J(PGEKTUBHOCTH BHEIPCHUS
BETPOIHEPTETUICCKUX YCTAHOBOK B HCCIICYEMbIC PETHOHBI.

Llenpto nmmccepTammu  SBISETCS OIEGHKA BO3MOXHOCTH TPUMEHEHUS
BETPOBOM PHEPTUH B Y30EKHCTaHE.

Jlnst 5TOr0 HEOOXOAUMO:

1. O3HaKOMHUTBCS C METOJAAMH HCIIOIB30BAHUS BETPOIHEPIETHUSCKHUX
PECYpPCOB  PETHOHA; CBEACHBIMH O BETPODHEPTETHKE, C TEXHHUYECCKHUMH
OCOOCHHOCTSIMHU, BIIMSIHUEM BETPOIHEPIETHUUYECKUX YCTAHOBOK HA OKPYIKAIOMIYIO
cpeny, B3auMocBs3u BOY 1 MeTeopoJIorHiecKux mapaMeTpoB.

2. O3HaKOMHTBHCS C reorpaguuecKkuMu " KITMMAaTHIEeCKUMHA

0COOEHHOCTIMHU Y30eKHUcTaHa.



3. Co3paTth apXWB JJaHHBIX O BETPOBOM pexuMe Y30eKHcTaHa, BKJIHOYas
JTAaHHBIE CPEJTHEN CKOPOCTH M HAIPaBJICHUS BETPa, a TAKXKE JTaHHbIE MAKCUMAIILHOM
CKOPOCTH BeTpa Jisi HanOoJyiee PalMOHAIBHOTO Pa3MEIIeHUs M MPOCKTHPOBAHUS
BETPOPHEPTETUYECKHUX YCTAHOBOK.

4. Tlpomectu OLICHKY AKCIUTyaTallMOHHBIX roKasaTesen
BETPOAHEPreTUYECKUX YCTAHOBOK IIPHU XapaKTEPUCTUKAX PEXKUMa BETPA U CIETIaTh
BBIBOJIbI O A(PPEKTUBHOCTH HCIOIB30BAHUSI BETPOIHEPTETUUECKUX DPECYpPCOB B
Pa3ITUYHBIX pETHOHAX Y30eKHnCcTaHa.

Crtpykrypa pabotsl: PaboTa cocTouT U3 BBEJICHUS, 4 IJ1aB U 3aKIIOYCHHUS.

Bo BBenmenuu copMyImpoBaHbl OCHOBHBIC IIETH U 3a/1a49H HCCIICIOBAHUN.

B mepBoii T7aBe paccMOTpEHbI, OOIIME CBEACHUS O BETPOIHEPrETHKH,
TEXHUYECKHE OCOOCHHOCTH, B3aMMOICHCTBHS METEOPOJIOTUIECKUX (HAKTOPOB H
BETPOPHEPTETUYECKUX YCTAHOBOK.

Bo Bropo#i rnaBe paccMOTpeHbl (U3HKO-Teorpauueckoe MOJI0KEHUE
VY36ekucrana, 0cOOEHHOCTH pelibeda, KIIMMaT U BETPOBON PEKHM.

B Tpetuii rnaBe ObLIM PacCMOTPEHBI OCHOBHBIE METOJbI M YKa3aHUs s
pacyeTa OCHOBHBIX KJIMMAaTUYECKUX XapAKTEPUCTHK.

B uerBepToil riaBe MOXHO, O3HAKOMHTCSI C pPe3ybTaTaMU PacueToB M X
aHAJIU30M.

B 3akitoueHUM NpUBEAEHBI T0BOAbI U ClI€JIaHbl OCHOBHBIE BBIBOJbBI UCXOJs

H3 paCyCTOB.



1. OO61ue cBeeHUs O BETPOIHEPreTUKE

1.1  BerpoBoii IOTOK KaK peCypc BETPO3HEPTETUKH

B rnoGanpHOM MacmTabe MOTOK — 3TO JBMDKEHHE BO3IYIIHBIX Macc
OTHOCHTEJIBHO 3€MJIM, KOTOpPO€ IPOWCXOTUT B atMmochepe moa JeHCTBHEM
MepenajoB JABJICHUS B PA3NIMYHBIX 00JacTsaX. IS HMCIOJIb30BaHUS dHEPTHU
BETPOBOIO TMOTOKA, TO €CTh MAacCOBYIO SHEPIHIO BO3]lyXa IUIOTHOCTBIO P, KI/M3,
HUMEIOIINI CKOPOCTh V, M/C:

m-V?
2

3Has, 4ro Macca | M® BO3IyHIHOrO MOTOKA, HMEIOIIErO IUIOTHOCTh P KI/M?

Py=

TEKYIIEeTo O CKOPOCThIO V M/c cocTaBisieT Torna p - V:

P—1 V3
V=35 p

Tak TOMHS, YTO IUIOTHOCTH BO3JyXa p TMpPU HOPMAJBHBIX YCIOBHUSIX
1,225 kr/m® BeTpoBO# MOTOK, MMEIOIIUH CKOPOCTh 4 M/C U NPOXOIALIMI uepes3
HOIEPEYHOE CceueHue, mromanpo 1 M? obnanaer sueprueii 40 Br.

[TonpoOHee ocranoBuMcs Ha ckopoctu Berpa V. U3 dopmynsl BuIHO,
HACKOJIBKO CHJIBHO 3HA4Y€HHE CKOPOCTH BETPOBOIO MOTOKA BIMAET HA MOIIHOCTH
(3—s crenenp). Ha mpakTuke 3TO 03HAYaET, UTO MOTPEIIHOCTh B CKOPOCTH BETpa Ha
10% momieder 3a coOol morpemHocTs B MomHOcTH 30% W, ciaeaoBaTeNbHO, B
MPOU3BOJICTBE dHEPruu. Takke N100aBUM HEMOCTOSIHHOCTh BeTpa. Takum oOpazom,
MPUHIMITHAIEHO TTOHUMAaTh, YTO U1l TOTO, YTOOBI HAIEKHO OIICHUTH MOTEHIIAA
JUIsl BBEJICHUsI BETPOSHEPIeTUKUA B TOM MM MHOM Mecte. [lox «mectom» 371ech
MOHO MOHUMATh JIOBOJIBLHO OOJIBIIIKE MIIONIAA (MHOT/IA 1IeJibie peruoHsbl). U ecnu
BJIQJIETh JAHHBIMM O BETPOBOM pEXKUMeE, IOJyYeHHblE Ha METEOCTaHLUU,
PACIOJIOKEHHOTO B HECKOJBKHUX JIECATKAX KM OT IUIOIIAJKH, 3TH JaHHBIE MOKHO
rojarath penpe3eHTaTuBHbIMU, TO €CTh HAAECKHBIMU JIJIsl JAHHOTO MECTA.

Ecmu omHOW 0OCOOCHHOCTHIO BETPOBOTO IOTOKA, KOTOpAs 3aTpyaHSET

ONpCACIICHUC NOCTOBCPHOI'O 3HAYCHUA CKOPOCTH, CHHUTACTCA CTro MOCTOSIHHBIM U



ciiyuaiHblil xapakTtep. CTporo roBopsi, HET HUKaKoro crnoco0a TOYHO MpeJCcKa3aTh,
KakuM OyJeT 3Ha4eHHEe CKOPOCTH BETPOBOTO IMOTOKA Yepe3 OMNpeIesIeHHOE
KOJIMYECTBO CeKyHI. [loaToMy B BETpPOIHEPreTHMKE MPHUHITO CUHUTATh, YTO
CKOpPOCTh BE€TPOBOI0 IMOTOKA COCTOUT M3 JIByX KOMIIOHEHTOB — YCPEIHEHHON U
nyiabcamoHHo. Ecnum B pacuerax 3HEpruuM BeTpa CKOPOCTh NOTOKA BeTpa
coctaBisieT V=4wm/c, Ha IPAKTUKE 3TO O3HAYUT, YTO HACTOSIIAS CKOPOCTh MIOTOKA
BeTpa B JIO00ON MOMEHT BpeMEeHU OyJeT KoieOaThCsi BOKPYT OMPEEICHHOTO
3Ha4YeHus1, OJIM3KOro K 4 M/c.

W, nakoHen, eciid TOBOPUTH O CKOPOCTH BETPOBOIO IMOTOKA U MECTE,
CJIeTyeT OTMETUTh, YTO Ha 3HaUYE€HUE CKOPOCTH V OyIeT OKa3bIBaTh 3HAUYUTEIHHOE
BIIMSIHUE MECTHBIC YCJIOBUS, TaKME€ Kak penbed MECTHOCTH, MPENSITCTBUS U

«IIEPOXOBATOCTH» MOBEPXHOCTH (puc. 1.1).

@DakTophl B3aUMOAEUCTBUS IPUPOLHOU CPEABI U
BOY

Uzbsthe -~ | & | oporpadus
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Puc. 1.1 — pakmopwl 63aumodeticmaust npupooHou cpeovi u BOY
PaccmatpuBas moTok BeTpa B moBepXHOCTHOM cioe (10 200 M Haz 3emiieii)

B KAaUC€CTBC MCTOYHHMKA SHCPIruM BECTpPA, H€O6XOI[PIMO YYUTLIBATb, YTO AAHHBIC C



OmKanIe MCTCOCTAHIIUN JOJIXKHBI OBITH MNPUMCHATBCSL B COOTBCTCTBUH C

MECTHBIMHU ycioBUsMU (puc. 1.2).

IIpuponHo-TexHUYECcKass CUCTEMA C
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Puc. 1.2 Ilpupoono-mexnuueckas cucmema u BOY

HecmoTps Ha omnmcaHHBIE BBIIIE TPYAHOCTH C HAACKHBIM OIPEACICHUEM
OCHOBHOT'O pECypca SHEpPruu BETpa— CKOPOCTH BETPOBOIO IMOTOKA V, MUpOBas
BETPOIHEPreTUKa yBEJIHWYUIIa CBOKO MOIIHOCTh B HECKOJBKO pa3 3a IMOCIEIHUE
10 mer.

B xadectBe ucxomHOW WH(pOpMAIMH O 3HAYCHUAX CKOPOCTH BETpa YKe
JTAaBHO HET HEOOXOIUMOCTH MTPOBOJIUTH JIOJATOCPOUYHBIC HAOIIOACHUS 32 CKOPOCTHIO
Betpa. i1 Bcex OONBIIMX PETMOHOB BEPOSITHOCTHBIE XapaKTEPUCTUKU JABHO
TOCTPOEHBI C BBICOKOW CTEMEHBIO TOYHOCTH, ITOKA3bIBAIOIIMMH BEPOSTHOCTD

HaJIM4us TOr0 WJIM HMHOI0 3HAYCHHUA CKOPOCTU BETPOBOTO IMOTOKA. B MPIpOBOfI
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MPaKTUKE MJI1 ATUX LeJed HUCIMOJIb3yeTCs NBYyXIapaMeTpuuecKas 3aBHCUMOCTh
Beiibymna.

To ecTp 3HaueHHWE CKOPOCTHM TOTOKA BeTpa V OyIeT COMpOBOXKIATHCS
BEpPOSITHOCTHIO ee npucyTcTBus f(V) a mpuBeaeHHas Bbilie GopMyIia ONpeeIeHHs

yJeIbHOM MOIITHOCTHU MOTOKA BETpa UMEET BHU/I;

o0
pyzl.p.j V3'f(V)dV
2 0

rjae Py — ynenpHas MOIIHOCTh BETPOBOTO MOTOKA.

Berposneprernueckue crtanuuu (BOC) uMEOT NPUHIMIIHAIBHO WHOMN
CHEKTp BO3ACHCTBHS HAa OKPYKAWOIIYyI0 Cpely, HEXeIH KIaCCUYeCKue
ANEeKTpoCcTaHUMKU. sl NpPOM3BOACTBA DJIEKTPOIHEPTUH B  MPOMBIIUICHHBIX
Macitabax HeoOXOJUMO 3aHUMaTh OOJBIIME TUIONIAAN — U3 pacyeTa MPUMEPHO
400 m? ma 1 kBT MomHOCTH. DTO CBA3aHO C TEM, YTO JUIi HOPMAIBHOM PabOThI
BCEX BETPOIHEPreTUYECKOW YCTAHOBKH B COCTABE BETPOIHEPreTHUECKUX CTAHIUI
HEOOXOIMMO COOJIFOCTH OIPEAENIEHHOE pacCTOsHUE Kak Mex camumu BDOY
(5+15 nuamMeTpoB BETPOKOJECAa B 3aBUCMMOCTH OT HAIPABICHHOCTH PO3bl BETPOB)
u mexay BDOY wu Oonbmiuvmu MecTHbIMU Oapbepamu. OJHAKO HAIJICKUT
MOAMETUTh, YTO KOHKpeTHO mepea BOVY kak yacthio mecta BOC HeobOxomumo
MCXOJIS1 M3 pa3MepOB MOABE3AHBIX JOPOT U pazMepa (pyHAaMeHTa B IUIaHE, T.€. HE
TaK MHOTO, Kak ¥ pailloHbl, KOHKpeTHO mnpwieraromme k BOY wmoxHO
WCIIONIb30BaTh, K TIPUMEpPY, I JKMBOTHOBOJCTBA (BBIMAcC CKOTa) JMOO
PacTEeHHEBO/ICTBA.

Camoii OCHOBHOH TPEANOCHUIKON (DYHKIIMOHAIBLHOTO IOJheMa MHUPOBOTO
MHTEpeca K BO30OHOBISIEMBIM HCTOYHMKAM JHEPrUM, B IEJIOM, U K
BETPOAHEPTEeTUKE B YACTHOCTH SBJISIETCS CTPEMJIEHME YACTUYHO U MOCTENEHHOTO
3aMEeNIeHUs] MOIIHOCTEH KIJIACCMYECKOW SHEPTreTHKH, OCHOBAHHOW Ha CXKUTAHUU

yTIEBOJAOPOIOB.
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1.2 TexHuveckne 0COOCHHOCTH BETPOIHEPTETUUECKUX YCTAHOBOK

B mHactosmiee Bpems CymIeCTBYeT MHOXKECTBO pPAa3jMYHBIX THIIOB
BETPODHEPTETUYECKUX YCTAHOBOK. BETpOyCTaHOBKM C KpbUIbYATHIMHU KOJIECaMHU
C TOPU30HTAJILHOM OChIO BpAIlEHUS] UMEIOT IMPOKOE pachpocTpaneHue (puc. 1.6).
HaubGonpimee pasButhe TMONMyYHSIM JABYX UM TPEXJIOMACTHBIE BETPOKOJECA.
Bpamarommii MmomMeHT BeTpokosieca (GOpMHUPYETCs MOABEMHOM CHIIONW, KOTOpas
BO3HMKAEeT TpU a’dPOAMHAMUYECKOM OOTEKaHMM TIOBEPXHOCTH  JIOMACTEH
BO3IyIIHBIM TMOTOKOM. B WTOre KWMHETHYecKas SHEprus BO3AYITHOTO IMOTOKAa B

o0nacTH, OMeTaeMOil JIOmacTSAMH, MpPeoOpazyeTcss B MEXaHHMYECKYIO DJHEPTHIO

BpalllCHUsI BETPOKOJICCA.

3

Puc. 1.3 Bempoxoneca kpviivuamuix 6empoycmanosox. 1 — mHozonronacmmuoe, 2 —

mpexjionacmHoe, 4 — ooHonONnAcmHoOE ¢ nponiueo6eCcoM.

MomHocTh, pa3BuBaeMasi Ha OCH BETPOKOJIeca, MPONOPIUOHATbHA KBAPATY
ero amamerpa W KyOy ckopoctu Berpa. CoOTrjacHO KIACCHYECKOW TEOpUHr
H.E. )KykoBckoro s uaeaJlbHOTo BeTpokoyieca KOA()(PHUIIMEHT HCIIOIb30BAHMS
snepruu Berpa =0,593. To ecTh uaeanbHOE BETPOKOIECO (¢ OECKOHEUHBIM YHUCIOM
jJonactei) MoxeT u3Bieub 59,3% sHepruu, Npoxonsdilei yepe3 ero MnonepevyHoe
cedyeHue. B 1elCTBUTENLHOCTH HA IPAKTUKE Y JIYUIITNX BHICOKOCKOPOCTHBIX KOJIEC
MaKCUMaJbHOE 3HaueHue KOIPQPUIMEHTa UCIOJb30BaHUS DSHEPrUM  BeTpa

nmocturaet 10 0,45 — 0,48, a mis TuxoxoaHbIX Kosec — 10 0,36 — 0,38.
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BaxxHoil XapakTepUCTHKOW BETpOKoOJeca SBISIETCS €ro OBICTPOXOAHOCTh
Z, npencTaBiAmolas coO0M OTHOIIEHHWE CKOPOCTH JBMXKEHHS KOHIA JIONACTH
K CKOpOCTH TOTOKa BeTpa. KoHell jomacTé OOBIYHO JBWKETCS B IUIOCKOCTH
BETPOKOJIECA CO CKOPOCTBIO, B HECKOJIBKO pa3 MPEBBIIAIIINAN CKOPOCTH BETpA.
OnTuManbHble 3HAYEHHs] OBICTPOXOAHOCTU JBYXJIOACTHOTO Kojeca — 5-7,
JUJIS1 TPEXJIONACTHOTO KoJieca — 4 — 5 1 JyIsl eCcTUI0nacTHoro koneca — 2,5 — 3,5.

N3 KOHCTPYKTHBHBIX XapaKTEpUCTUK BETPOKOJIECA IJIaBHOE BO3ACHCTBUE
Ha MOMIHOCTh OKa3bIBa€T €ro AHaMeTp, a Takke ¢opMa U MpodWiIb JOMACTEH.
MomHocTh Mano 3aBUCHT OT KOJMYeCTBa Jonacteil. Yacrora BpanieHUs
BETpPOKOJIECA  NPONOPLHOHAIIBHA  AuamMerpy. Ha  BelnunHy — MOIIHOCTH
BO3JIEMCTBYET €II€ M BHICOTA PACIIOJIOKEHHUS LIEHTPA KOJIeca, TaK KaK CKOPOCTh
BETpA 3aBUCUT OT BBICOTHI.

Momnocte BOY nponopuuoHanbHa CKOPOCTH BE€Tpa B TPETEH CTEIEHHU.
[Ipu pacuetHoit ckopocTd BeTpa U Bbiie BOY pabortaer ¢ HOMHHAIBHOM
MOIIHOCTBEO. [Ipu  ckopocTsIX BeTpa HHMKE HOMHHAJIBHOM  MOIIHOCTH
BETPOYCTAaHOBKU MOXKET cocTaBisITh 20 — 30% oT HOMUHANBLHOU U MeHee. B Takux
YCIIOBUAX JKCIUTyaTalliy B T€HEpaTopax MPOUCXOAT OOJbIINE MOTEPU IHEPTHH
n3-3a ux Hu3koro KII/[ mpu manbix Harpyskax, a B aCHHXPOHHBIX I'€HEpaTopax
MOSIBJISIOTCSL, KPOME TOro, OOJIbIIME PEAKTHBHBIE TOKHU, KOTOpPbIE HEOOXOIUMO
KOMIICHCHPOBATh.

UYroObl yCTpaHUTh 3TOT HEIOCTATOK, B HEKOTOphIXx BDY wucnonb3yror
2 reneparopa ¢ HOMUHalIbHOH MouiHOCThIO 100 u 20 — 30% OT HOMUHAJIBHOUI
momHoctH BOY. Ilpu crmabom BeTpe mepBblii T'eHEpaToOp BBIKJIIOYAETCS.
B Hekotopeix BOY Hebousbmiol reHepaTtop Takke oOecIieyuBaeT BO3MOXKHOCTH
paboThl YCTAaHOBKM MpU HEOOJBIIUX CKOPOCTSIX BETpa MpU MalbIX 000poTax
C BBICOKHMM 3HaUY€HUEM KOI(PPUITMSHTA UCITOIb30BAHMS SHEPTUHU BETpA.

YcTraHoBKa BETPOKOJIECA HA BETEP, T.€. MEPIICHANKYJIISIPHO K TEYEHUIO BETPA,
MPOU3BOJUTCSA B arperarax oO4YeHb MaJOd MOIIHOCTH C IIOMOMIBIO XBOCTa
(xBOoCcTOBOTO OmepeHus). B arperatax mayoi U cpeaHel MOITHOCTH — C TTOMOIIbIO

MCXaHU3Ma BUHAPO3, a B ICPCAOBBIX KPYITHBIX YCTAHOBKAX — C IMOMOIIBIO ocoboit
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CHUCTEMBl OPUEHTALIMU, KOTOpPAs IMOJIy4aeT YIPABISAIOLIUN HUMIIYJIbC OT JAaT4MKa
HampaBieHus BeTpa (¢urorepa), YCTaHOBJIEHHOTO B BEpXHEH 4YacTU T'OHJIOJIBI
BETPOYCTAaHOBKH. MeXaHU3M BUHJAPO3 COCTOUT U3 OJHOTO WJIU ABYX HEOOIBIINX
BETPOKOJIEC, IUIOCKOCTh BpALIECHUs KOTOPBIX MEPIEHAUKYJSIpHA K IIJIOCKOCTH
BpallleHUs] TJaBHOTO Kojeca, padOTalolMX Ha TNPUBOJA YepBAKa, KOTOPBIN
MOBOPAYUBAET MIaT(HOPMy TOJOBKH BETPOJBUTATENS A0 TE€X MOP, OKA BUHAPO3BI
HE OKaXyTCs B INIOCKOCTH MapaJuIesIbHO IIOTOKY BETpA.

Kpbuip4aroe BETPOKOIECO € TOPU3OHTAIBHOM OCBIO BPAILCHUS MOKET
pacnofaratbes nepej OamHei u 3a Hell. B kpaiiHeM citydae jonactb mojaBepraercs
ITOCTOSIHHOMY MHOTOKPAaTHOMY BO3JEHCTBHIO IIEPEMEHHBIX CUJI IIPU MIPOXO0KACHUU
B TE€HU OAallH{, YTO OJHOBPEMEHHO CYILECTBEHHO YBEJIMYHMBAET YPOBEHb IIyMa.
Psn cnocoGoB ncmomnb3yercs Afs  PErylupoOBaHUS MOLIHOCTH U OTPAHUYEHUS
CKOpPOCTH Bpalll€HUs BETPOKOJIECA, BKIIKOYasl BpAILLEHUE JIONACTEN WIM UX YacTeu
BOKDPYT IIPOJOJIBHON OCH, a TAKXKE 3aKPBUIKH, KJIAllaHbl HA JIONACTAX U OCTAJILHBIC
METOZBL.

I'maBHBIMM TpPEUMYyLIECTBAMU BETPOYCTAHOBOK C TIOPU3OHTAJIBHOU OCBIO
BpallleHUs] BETPOKOJIEeCca 3aKII0YAeTCsl B TOM, YTO YCJOBUS OOTEKaHMs JOMacTen
BO3YIIHBIM IIOTOKOM IIOCTOSIHHBI, OHU HE MEHAIOTCS IIPU BPALLIEHUH BETPOKOJIECA,
a OIpPENCIHIOTCA TOIbKO CKOPOCTBIO BeTpa. biaromaps naHHOMy, a TakxKe
OTHOCHUTEJIBHO BBICOKOMY 3HAYEHHUIO KO3 (UIIMEHTa HCIIOJIB30BAaHUS HSHEPIUU
BeTpa, BOVY KpbulbyaTOro THHa B HACTOSIIEE BpeMs SBISIOTCA Haubosee

pacipoCTpaHEeHHBIMH.

1.2.1. KoHCTpyKIUsI BETPOIHEPTreTUUECKUX YCTAHOBOK

Kiaccudukanmsi KOHCTPYKITHIT BETpOKoJIeca:

1. Hcnons3yromye NoJbEMHYIO CUTTY;

2. Hcnonp3yroliye CUily COMPOTUBIICHHUS.

K B3Y, ucnonp3yromue cuiay conpoTuBieHue X, MOXKHO OTHECTH,

HanpuMmep napyc. BOY ucnonssyronme noabemMHyro cuity Y IpeoOiajgaroT B
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MHPOBOW BETPOIHEPreTUKE, TaK KaK MOTYT pa3BUBaTh JIMHEUHYIO CKOPOCThb
KOHIIa JIONAcTU (COBMAJAaeT C HANpaBJICHHEM JEHCTBHS MOABEMHOU CHIBI Y)

3HAYUTENHHO OOJBIIIE CKOPOCTH BETPOBOTO MOTOKA V

Puc. 1.4 Ilpsamoyeonvruk aspoounamudeckux cuil 0eucmsyowux Ha Kpolio.

Nx, B cBOIO o4epeib MOKHO KJIACCU(PUITUPOBATH TI0:

1. OpueHTanuu ocu BpalieHUs BETPOKOJIECA;

2. lTlonoxxeHuto BETPOKOIECAa OTHOCUTEIBHO BCEl KOHCTPYKIIUU.

Paznuuaror BOC ¢ ropu3oHTaIbHON U BEPTUKAIBHON OCBIO BpAIllCHUS.

BeptukanbHo oceBble BOY wuMeoT psag  NpeuMyIIecTB, OCHOBHBIM
M3 KOTOPBIX SIBIIIETCS OTCYTCTBHE HEOOXOAMMOCTH HAMPABISATH BETPOKOJIECa
Ha Berep. OIHAKO y HTUX YCTAHOBOK HMEIOTCS CYIIECTBEHHBIE MUHYCHI:
HEOOXOAUM HayalbHbIi MOMEHT BCTPSIXUBaHHUSl (CTAPTOBOE BHEIIHEE YCUIIUE
JUIsl PAacKpyTKH BETPOKoOJieca), OTCYTCTBHE€ BO3MOKHOCTH HCIOJb30BaHUS
BETPOBOTO MMOTOKa BepxHUX cioeB (10 100 M), KOMIUIEKC CJIOKHBIX CHIJIOBBIX
npobnem. M3-3a 3TOoro BepTHKaIBbHOOCEBBIE BOY ycTymaror B MHpOBOit
BETPOIHEPreTUKE TOPU30HTAIBHOOCEBBIM B2Y OalIeHHoro THNa
B COOTHOLIEHUH 98 K 2.

Jlns panpHelmero nmonuManus BDY BBemem nBa HamOojiee BBDKHBIX

mapameTpa, CBA3aHHBIX C KOHCTpYKI_II/Ief/'I BCTPOKOJICCA: KOB(I)(I)I/II_II/IGHT
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WCIIOJIB30BaHUSI MOIIHOCTH U OBICTPOXOJHOCTh BeTpokoieca (KodhduireHT
OBICTPOXOHOCTH).

KoaddunmeHnt ncnoip30BaHrs MOIITHOCTH WHOT/AA HA3BIBAIOT KPUTEPUEM
JKykoBckoro — berma mo WMMEHHM ABYX YYCHHBIX, KOTOPBIC TEOPETUYCCKU
obocHOBanmu ero mpenenbHoe (mumeanmbHoe) 3HadeHue 0,593, Koaddumment
MCITOJIB30BaHMsI MOIITHOCTH YacTo omubo4yHo cpaBHuUBaroT ¢ KIIJI BeTpokomeca.
DT0 cpaBHEHHE SBISICTCS OIIMOOYHBIM IO TOW TMPOCTOM TIPUYHUHE,
9TO BETPOKOJIECa, B OTIMYNE, HAIPUMED, OT padodero Kojeca mapoBO TyPOUHBI
WCIIOJB3YEeT JAJIEKO HE BECh IMOTOK BETPa, MPUXOJAIIMNACS HA €ro IJIONIA[b.
Yacte BETPOBOro MOTOKA OOTEKAeT BETPOKOJIECO, a B MAPOBOM TypOWHE Tapy
MpoCTO HeKya aetbesi. [loaTomMy, TOBOpst O MapoBoil TypOUHE, MBI UMEEM JIEIIO
¢ KII/I, a B cimydae BeTrpokosieca — KOIPGUIMESHT HCIIOIb30BaHUS MOITHOCTH.
Takum o0pa3oM, BBeAsS MOHATHE KOA(PQPUIIMEHTA HCIOJb30BaHUS MOIIHOCTH

BEeTpoOKoJjeca &, MOXKEM PacCUuTaTh MOLTHOCTH Jitoboi BDY no ¢popmye:
1 3
PBay=§',0'V §-¢

I'me § — K03 GUIIHEHT UCTIOIB30BAHUS MOIIHOCTH, S — TaK Ha3bIBacMast
oMeTaeMasi II0Ialb BETpoKoJIeca (Ul TOpU30HTaNbHOOCEBBIX BDY — 1 - R?).

MakcumanpHoe 3HadeHue & cocraBmsger 0,593 s mueanbHOTO
BeTpokosieca. Jlnsi peanbHBIX COBpeMeHHBbIX BOY & nexuT B Jauama3zoHe
0,38...0,48.

UToOBl TONYYHTH 3JIEKTPUUYECKYI0 MOIIHOCTH BDYVY BhIIenpuBeneHHOE
BBIpQXKEHUE HEOOXOAMMO TakKe HEOOXOIMMO YMHOXHUTh Ha TMPOU3BEACHHUE
MEXaHUYECKOTO (PEAYKTOP, MOAIIUITHUKY U T.I1.) U dJIEKTPUUYECKOro (TeHepaTop,
tpanchopmarop, u T1.1.) KIIJ[ cunoBeix myteit anementoB BDY. O0buHO 1151
coBpemeHHBIX BOY o6mee KIIJ[ 3meMeHTOB MOKET MPUMEHSITHCS B THATa30HaX
0,90...0,93.

beicTpoxomHOCTE BeTpokojeca 7Z  ONpeAeisiercss Kak OTHOIICHHUE

JIMHEMHOW CKOPOCTH KOHIIA JIONACTH V; K CKOPOCTH BETPOBOIO MOTOKA V.
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BeicTpoxoAHOCTh Ba)KHA, MOTOMY YTO JJIsl TOJYYEHHs] MPUEMIIEMOTO
KadecTBa 3JiekTpuueckoro Toka (~50I'1) Heo6xoaumMo, 4TOObl OBICTPOXOTHOCTh
BETpOKoJieca OblJJa KaK MOJKHO BBIINIE. boibmnasi JUHEHHAs CKOPOCTh KOHIIA
JIOTIACTH, T.€. YaCTOTa BpPaIIEHUsI BETPOKOJIECA BHIIIE, T.€. KOJIMUYECTBO OOOPOTOB
reHepaTtopa BBIIIE, T.€. TEHEPUPYEMBIM OSTUM TEHEPATOpPOM TOK, OJKe
k okemaemomy (50 I'm). Ha mnpaktmke HemocTaromme oOOpOTHI, MTOMHUMO
OBICTPOXOJHOCTH <«JIOOMPAIOT» C TOMOIIBIO PEAYKTOPOB (KOPOOKM mepenad,
KOTOPbIE€ YBEJIMYUBAIOT YUCJIO OOOPOTOB Ha Bally T€HEpAaTopa), UCIOJIb30BaHUE
MHOTOIIOJIIOCHBIX T€HEPATOPOB, MPUMEHEHUEM JJICKTPUUYECKUX CXEM, KOTOphIE
YBEJIMYMUBAIOT YacTOTy MEPEMEHHOTO TOKa W T.M. OJHAKO OBICTPOXOIHOCTH
BCE PABHO OCTAETCs ONMPEIEISIONIMM ITapaMeTpoM JIJIsi Bbioopa Tuna BOY.

Tenepb, pyKOBOJACTBYSICh TUMHU JIByMsI Ba)KHBIMU MapaMeTpaMu MOKHO
3ayMatbcsi HajJ ~TeM, TIOYeMY B COBPEMEHHON BETPOIHEPreTUUYECKOM
MPOMBIIIJICHHOCTH B TOJABISIONIEM OOJBIIMHCTBE CIIy4aeB HUCIOIb3YIOTCS
TPEXJIOMACTHBIE TOPU30HTATIBFHO OCeBbIe OameHHbIe BOY, KOTOpBIE HCIIONB3YIOT
MOAbEMHYIO cuily. BeTpokoiieca, KOTOpbIE MCHOJB3YIOT MOABEMHYIO CHILY,
UMEIOT 0oJiee BBICOKMH KOA(PHUIIMEHT HMCTIOJB30BaHUS MOITHOCTH, YeM IPH
WCIIOJIB30BAHUH CUJIBI COITPOTHUBJICHUS C IOCTATOYHO BBICOKUM KOA(hDUIIIEHTOM
OBICTpOXOAHOCTH. bareHHble — MOTOMY UYTO TMO3BOJISIOT MCIOJB30BaTh MOTOK
BeTpa Ha BeicoTe 100 M OT MOBEPXHOCTH 3€MJIM, TOPU3OHTATIBLHOOCEBBIC 110 TEM
e MpUYMHAM (Hawity4iiee cooTHoieHnue Z ¢ §). Ho ¢ TpeMs monacTtsiMu BOIIPoOC
ocTaercsi OTKpBITHIM. Kazanoch Obl, y JBYXJIOMMACTHBIX BETPOKOJIEC HAWITYHIIIEe
cooTHolleHue Z ¢ & a ucnojbp3yercs KpaiiHe penko. TouHee B «OONBILON»
BETPOJHEPTEeTUKE BOOOIE TPaKTHUECKH HE TpuMmeHsercs. [IpuumH nBe: mpu
CJIMIIIKOM BBICOKOM Z BEJIMK IIaHC,BOBHUKHOBEHHUS CHUTYyallul, KOTJa KOHEIl
JIOTIACTH YHIET B TaK Ha3bIBaeMbI (IATTEPHBIH PEKUM TIPH TPEBBIIICHUN
ckopoctn 3Byka (~340 w/c). JIByXJomacTHbIE BETPOKOJIECA IT0BEPKCHBI
CJIOKHBIM JTUHAMAYECKUM Harpy3Kam (Ouenue) CBSI3aHHBIM

C JIBYXIIOJIFOCHOCTBIO (MO KOJUYECTBY JomacTeil) Berpokoseca. Ilpu sTom
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TPCXJIOIMIACTHBIC BCTPOKOJICCA Oouee PAaBHOMCPHO PpPaCIpPCACIIAIOT HArpy3Ky

OT JIONACTEN HA TPH MOJIKOCA.

1.2.2. YcTpoiiCTBO BETPOINEKTPUUECKON YCTAaHOBKHU

OcHOBHBIE KOMIIOHEHTHI YCTAaHOBOK:

» Betpoxkoneco (potop), mpeoOpasyrolee HEPrUi0 BCTPEYHOTO BETPOBOTO
MOTOKAa B MEXAHWYECKYI0 DHEPTHi0 BpameHus ocu TypOuHbl. Jlnametp
BETpPOKoOJieca KOJICONEeTCS OT HECKOJBKUX METPOB JO HECKOJIBKHUX JIECATKOB
MeTpoB. Yacrora BpameHus coctaBisieT oT 15 mo 100 o6/mMuH. Berpokoieco
MOAKIIIOYCHHOE K ceTh BDY 00BIYHO HMMEET MOCTOSIHHYIO YacTOTy BpaICHHS
¥ TIEPEMEHHYIO U1 aBTOHOMHBIX CHCTEM C BBITIPSIMUTENIEM U HHBEPTOPOM;

2. MynpTHIUIMKATOp —  SBJISETCS  NMPOMEXKYTOUHBIM  3BEHOM  MEXIY
BETPOKOJIECOM M AJICKTPOTEHEPATOPOM, KOTOPBIH YBEIMUNBAET YACTOTY BpAIICHHS
Bajia BETPOKOJIeca U 00eCIIeYMBACT KOOPAUHAIIMIO YACTOTHI BPAIICHHUS TeHepaTropa.
B BDYVY He0601b1110#1 MOIIIHOCTH CO CTICIMATbLHBIMKA TSHEPATOPAMH C TTOCTOSTHHBIMH
MarHUTaM#, MyJIbTUTUTHKATOPBI OOBIYHO HE MCTIONB3YETCS,

3. bamHs (MHOTHA OHAa YCWJIEHA CTaJbHBIMU pacTsDKKaMH), Ha KOTOPOU
YCTaHOBJICHO BeTpOKojeco. B momapix BOY BeicoTa Oammam gocturaer 75 M.
OOBIYHO ITO IMIMHIPHYECKAE MAYTHI, XOTS TAK)KE MCTOIB3YIOTCS M pEIIeTYaThie
OalHuy;

4. OcHoBanue ((yHIaMEHT), TPEAHA3HAYEHO IS TPEIOTBPAICHUS ITaJICHUS
YCTaHOBKH IPH CHJIBHOM BETPE.

Kpome Toro, mnst 3amiThl OT MOBPEXKICHUN BO BpEMsI CHIIBHBIX ITOPHIBOB
BeTpa M YyparaHoB Tmoutd Bce BDOY 00ibIIONH MOIHOCTH aBTOMATHUCCKH
OCTAaHABIIMBAIOTCSA, €CIIM CKOPOCTh BETpa TMPEBBIIACT TPEICIbHOE 3HAYCHHE.
B nensax Texanaeckoro o0cmyKWBaHUS OHU JOJKHBI OBITH OCHAIICHB TOPMO3HBIM
ycrpoiictBoM. [opu3oHTanbHO — oceBble BDY wuMeOT B cBoeM cocTaBe
YCTPONCTBO, OOECIEYHMBAIOIIEE aABTOMATHYECKYIO OPHEHTAIMIO BETPOKOJeca

11O HAIIPpAaBJICHUTO BETpPA.
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1.2.3 Jlnamna3oH pa3MepOB BETPOIIEKTPUUECKUX YCTAHOBOK

Pazmep BDYVY 3aBucut ot ero mnpeamnonaraeMoro npumeHeHus. [naBHOU
O0COOEHHOCTBIO, XapaKTepU3YyIOUIeil pa3Mep TaHHbIX CUCTEM, CYUTAETCS MOILIHOCTh
BeTpoarperata. K npumepy, BOY ¢ momuocteio 50 kBT u Bbillie MOTYT OBITH
WCIIOJIb30BaHbI JJIsl pa0OTHI HA CETh.

B3V manoi MOmHOCTH 0OBIYHO UCTIONB3YIOTCS B KaU€CTBE aBTOHOMHBIX. K
puUMepy, MOIMHOCTh BOY nmist 31eKTpoCHAOKEHUS JKUAJIOTO 37aHUS MOKET OBITh
OT HeckoJpkux coreH Bt no 10 kBT B 3aBucumoctd OT Harpysku
U noTpebiieHus sHepruu. B kadecTBe pe3epBHOTO MCTOYHHMKA SHEPTHU B TCUCHHUE
JUTATEIFHBIX TIEPUOJIOB 3aTHINbS B COCTaB aHAJOTUYHBIX BOY 0OBIYHO BXOMST
aKKyMyJaTopHbie Oatapen (AB), BO MHOruxX ciydyasx U JAu3elb — TEHEpaTop.
Manpie mpeAnpusTHs U OTIAJEHHBIE TMIOCEJIKM MOTYT HCIOJb30BaTh BIY
3HAYUTENIBHO OOJbIIe MOIIHOCTH. TypOWHBI Mayioii MomntHocTH (MeHee 1 kKBT)
MOXHO TPUMEHHUThH JUIsl 3apsAKU aKKyMYJISITOPOB U TMHUTAHUS Majioil Harpy3Ku
(cBsI3b, OCBEIICHUE, AIEKTPOMHCTPYMEHT, TEJIEeBU30p U T..). BOY Takxke moryr
OBITh TOAKITIOYECHBI K CETH W TepeAaBaTh T'€HEPUPYEMYIO SHEPTHUI0O B MECTHYIO
AIEKTPOCETh, WM OBITh ABTOHOMHBIMH, B CIIy4ae HEMOCPEIACTBEHHON OJIM30CTH

MOTPEOUTEIS OT BETpoarperara.

1.2.4 ABTOHOMHBIEC CHCTEMBI YHEPTOCHAOKCHUS

JIrobast aBTOHOMHAs CUCTEMa, B TOM YUCJIE U BETPOIJICKTpUUIECKast, paboTaer
HE3aBUCHUMO OT IIEHTPaIM30BaHHOM »dJiekTpoceTH. B naHHbIX ycnoBusix BOY
MOTYT pab0OTaTh HE3aBUCUMO JIPYT OT JAPYyTa, UCIOJIb30BATHCA Kak qy0iep ar0oro
Ipyroro TreHepaTopa WJIM HUCHOJb30BAaTbCSI B  COYETAHMM C  JAPYTHMMH
OSHEPreTUYECKUMHU YCTAaHOBKAMU B KadyeCTBE KOMIIOHEHTa KOMOWHUPOBAHHOM

CHCTEMBI BHepFOCHa6)KeHI/I$[. Takue cucTemsbl HUCIIOJB3YIOTCA AJId IIOAbEMa BOALI
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WJTU JJISL DTIEKTPOCHAOXKEHUST JOMOB, (pepM TuOO0 MPOU3BOJICTBEHHBIX MOMEIICHUMN
HEOOJIBIIUX MPEATPUITUM.

Kak mnpaBumo, aBroHomHbie BDOY Manoil MOIIHOCTH T€HEPUPYIOT
MOCTOSIHHBIM ~ TOok  1si 3apsaga  Ab.  Cucrema  comepXKuT  HHBEPTOP
JUTIsl TIpeoOpa3oBaHusl MOCTOSHHOTO TOKa B MEPEMEHHBIN ¢ Hampspkenuem 230 B.
bonee molHbIe cHUCTEMBbI, TPUMEHSEMbIE, K PUMEPY, ISl MUTAHUS HECKOJIbKUX
00BEKTOB, OOBIUHO TEHEPUPYIOT IEPEMEHHBIN TOK.

Pazymeercsi, OCHOBHBIM (HaKTOPOM, XapaKTEPHU3YIOIIMM BEIOOD MEXKIY
HCIIOIb30BAHUEM aBTOHOMHOM HEPreTUYECKON CUCTEMbI M MPOBEJICHUEM JTMHUI
anektponepenaun  (JIDII) or oObekra K  IEHTPAIM30BAHHBIM  CETIM
AYHEPTrOCHAOKEHUS, SIBJISIETCS KOHKYPEHTOCIIOCOOHOCTh CTOMMOCTHBIX

xapakTepucTuk BOY B cpaBHEHHHU € MOJAKIIOYEHHUEM K CETH.

1.3. Bnusinue Mereoposorudeckux (pakTopoB Ha pazmMelieHue BOY.

Mecta co cClIEQyIOUIUMH  METEOPOJOTUYECKHUMHU  XapaKTepUCTUKAMU
SBJIICTCS HAanOOJIee MOAXOASIIUMH JJI UCTIOJIb30BAHUS SHEPTHUHU BETPA:

1. Bricokoii cpenHerooBoi CKOpOCThIO BETpa Kak BaKHEUIIHid GakTop,
XapaKTEePU3YIOIIUN TOJI0BYIO BEIpaOOTKY Ha oHY BOVY

2. Penko BcTpewaromuMucs YCIOBUSIMH C BBICOKOW HHTEHCHUBHOCTBIO
TypOyJIE€HTHOCTH BO3YIIHBIX IMOTOKOB, TO €CTh B CpPEIHEM, HE3HAYHUTEJIbHbIC
M3MEHEHUs B HANpaBJIE€HWHU M CKOPOCTH BETpa B KayeCTBE MPEIBAPUTEIHLHOTO
ycioBus s pabotel BOY 6e3 nomex;

3. Hanmnmume mpeolOmagaroniero HampaBiIeHUS OCHOBHBIX BETPOBBIX
MMOTOKOB, YTO IMO3BOJISICT YMEHBIIUTH IJIONIA/lb, HEOOXOAUMYIO ISl pa3MEIICHUS
MHoroarperatHoit BOC.

[Ipy HamMuMKM OYEBUAHO JOMHUHHUPYIOIIMX HAMPABICHUH OCHOBHBIX
BETPOBBIX  TIOTOKOB  paccTosiHMe Mexay BDOY, koropoe  Tpebyercs
JUIsl YMEHbBIICHHS 3¢ deKTa ’3aTHIIb’, MOXKET ObITh MUHUMH3HUPOBAHO, TO €CTh

OTHeNbHbIE OJOKM MOTYyT ObITh YCTaHOBJIEHBI OJmkKe JApyr K Jpyry
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B HANPABJICHUU TMEPHECHAUKYISIPHO TJABHOMY HAIMpaBJICHUIO BeTpa. Takum
o0pa3oM, TIOMHMO METEOPOJIOTHUYECKUX  XAPaKTEPUCTHK, BAXKHYIO  pOJb
B OKOHYATEIFHOM BBIOOpE MecTa IJisi MCIOJB30BaHUS JHEPTUU BETpa WIPAOT
npyrue (hakTopbl, 8 UMEHHO:

1. Hanuuune TpaHCHOpPTHOM CE€TH W BO3MOXKHOCTh  BKIIFOUCHMS
B JICUCTBYIOILYIO SHEPTOCETH;

2. 3aKkoHO/ATENIbHbIE TIOJIOKEHUS, TaKhe KaK 3akoH, 00 oOxpaHe
MPUPOMABI, TMpaBuia OE30macHOCTH TIOJETOB, 3alUTa 3J0POBbS HACEICHWUS,
0COOEHHO TeX, KTO HETOCPEICTBEHHO MPOKUBAIOT B 3TOM paloHE;

3. DKOHOMHYECKH (aKTOPBI, TAKKE KaK IICHA Ha 3€MJIIO;

4. HeratuBHOe BIMAHME HAa OKPYXAWIIYK Cpely, TAKWE Kak IIyM,
MCKaKeHUe JaHamadTa 1 MOMeXH Ipy pUeMe paaro U Telenepenad.

Crnenyer Takke OTMETUTb, UTO OTJEIbHbIC PANOHBI M3-3a OTPAHUYEHUU,
HAKJIAJbIBAEMBIX  3aKOHOJIATEIIbCTBOM, HE MO/JIE)KAT  PACCMOTPEHMIO
KaK BO3MOXXHBIE MECTOMOJIOKEHUs Oyaymmx craHiuuid. [loaToMy aHanmm3 JOHKEeH
HCKJIIOYATh MPUPOJIHBIE 3aMIOBETHUKHU U T€ 00JacTH, B KOTOpbIXx BOY 3anperieHbt
B COOTBETCTBUHU C MPUMEHUMBIMH CTPOUTEIBHBIMU HOPMaMH JTUOO OTPaHWYEHBI B
COOTBETCTBHUU C NPaBUIIaMU 0€30MaCHOCTH.

OCHOBHBIM HANpPABJICHUEM KIUMATHYECKOTO OOECleUeHUss HHEPTreTUKH
SABJICTCA pa3pabO0TKa, HAIEJIEHHBIC HA JOCTI)KCHWE HAWOOINBIICH ONMTHMH3AINH
paboThl sHEprocucreM, padorawmmx or BOY. B nanHoit obnactu uccinenoBaHus
MPOBOJASATCS c TOYKHU 3peHus 3aKOHOB MPOCTPAHCTBEHHOM
U BpPEMEHHOW HW3MEHYMBOCTH ‘‘DHEPreTUYECKHMX 3aTHIuii”’ (TaK Ha3bIBAa€MbIH
JMAaTa30H CKOPOCTEH BeTpa, HE IMPEBBIMIAIONIET0 SM/C, TO €CTh IOPOTOBOM
CKOpOCTH, BbIlIe KOTOpod BDY HaunHaeT BbIpabaThIBATh AJIEKTPOIHEPTHIO).
B 10 ke BpeMs BHUMaHHE yIesSeTCsl HE TOIBKO O0IIeH MPOJ0KUTEIIEHOCTH, HO H
Ha TaK HAa3blBAEMYIO0 HENPEPBIBHYIO MNPOJOJIKUTEIBHOCTh JHEPreTUUECKUX
3atuminid. He MeHee BaXHOE€ MECTO OTBOJUTCS W BBISIBJICHUIO B PA3JIUYHBIX
reorpa@uueckux 30HAX HWHTEPBAJIOB «IHEPIeTHUECKH aKTUBHBIX» CKOPOCTEH

BCTpa, IIpU KOTOPBIX MPOUCXOOUT pCaibHaA BBIpa6OTKa BHCKT‘queCKOﬁ OHCPTHUN
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1u1st KOHKpeTHBIX BOY. O06bIuHO 3TO Amamna3zoH ckopocted ot 5 mo 20 — 25 wm/c.
Haubonee BaxkHble [ NPAKTUYECKUX I[N 3ajJayd  SBISIETCS YYacCTOK
Jyana3oHa, Mpy KOTOPOM IIPOM3BOJICTBA SHEPTUM TOAJACPKUBACTCS B PEKUME
“HOMHMHaNBHOM MomHocTH. [ng BOY Mamoli MOMHOCTM 3TOT y4acTOK
HauyWHAeTCsS CO CKOpOCTH Berpa 8,9 M/C, YCTaHOBOK cCpeaHedl u OOJbIeH
MOIITHOCTH €O CKopocTH 12 — 24 m/c.

Pesynbratht BEPTUKAJIBHOTO pacrnpeeeHus MOBTOPSIEMOCTH
“3JIEeKTPOAKTUBHOrO” JHara3oHa CKOPOCTH BeTpa B TPU3EMHOM CJIO€ Haj
MHOT0O0OCIIAIOIIUMH B BETPOIHEPreTUYECKOM  OTHOUIEHWU  palloHaMu
Y M3y4YE€HHE 3aBUCHMOCTH PACIPEICICHUSI OT MECTHBIX YCIOBUU Ha MEPBOM dTare

OYCHb BaXXHBbI IJIA IMPAKTUYCCKOT'O NCITOJIB30BAHUSI.
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2. Betpogoii pexum Y30ekucrana

2.1 ®usuko — reorpaduueckre 0COOCHHOCTH ¥Y30EeKHUCTaHa.

2.1.1 OOmee onucauue

Pecniy6nmka VY30ekucTaH pacrojio)keHa B IEeHTpaidbHOW dactu CpemHei
A3un, B OCHOBHOM Mex1y AMmynapbeil u Ceipaapbeil.

Camas ceBepHas To4YKa Y30€KHCTaHA PacloJiaraeTcs Ha CEBEpPO — BOCTOKE
mwato YctiopT (45° 31' ¢. m1.), camas 10kHast Touka — Tepmes, Ha peke AMyapbs
(37° 11’ c. m.), 3anmagHasi TOYKAa HAXOUTCA Ha raaTo YcTopt (56° B. 1.), a camast
BOCTOYHAsI TOYKa — Ha FOro-poctouHon yactu depranckoit noiaunsl (73° 10' B. 1.).
Paccrosinue Mexay caMol CeBEpHOM TOYKOM Y30ekucTtaHa M CcaMOM FOKHOM
TOYKOU coOcTaBiIsieT 925 kM, a pacCTOSIHUE MEXTy 3aMaJHONW TOUYKOM U BOCTOYHOM
Toukoil coctaBisieT 1400 km.

V306ekuctan nmo  reorpaduueckoMy  TMOJIOKEHHUIO  pacroJjiaraercs
MPUOM3UTEILHO B OJHOM M TOM e mmpore ¢ Mcmanmel, Uramueit, I'perueit
U C IPYTUMH CPEIU3eMHOMOPCKUMHU cTpaHamMu. OiHako Y30eKUCTaH 3HaUUTEIbHO
OTJIMYAETCS OT CyOTPONMYECKOr0 pEruoHa TeM, YTO HAXOJAUTCS JAIEKO OT OKEaHOB
W MOpEW BO BHYTPEHHEW YacTH €BPa3MMCKOTO KOHTMHEHTa. Kpome Toro, ropamu
3a0JJOKMPOBaHBl  BIIAXKHBIE W  TEIUIBIE  BO3MYIIHBIE TOTOKH  (MYCCOHBI)
¢ Unauiickoro okeana. HampoTus, ceBepHasi 4aCTh OTKPHITA, U XOJIOJHBIE TTOTOKH
IBUXKYTCS  CIOKOMHO. B pesyaprare B Y30€KHCTaH  pPacroyIOXeH
B CyOTpONIMYECKOM pErHoHe C TMPUPOAHBIMU YCIOBHSIMH, XapaKTEPHBIMH
JUTs yCTHIHK (JIeTOM 0e300J1auHasi oro/ia, ¢ OOJIBIIMM YHUCIIOM COJTHEYHBIX JTHEH,
KAPKUM U CYXHM; a 3MMOM CPAaBHUTEILHO XOJIOAHOM).

Bonpmass dacte rpaHuiel  Y30eKuCTaHa NPOXOAUT 4Yepe3 PaBHUHBI,
HE3HAYMTEJIbHAsT Yepe3 XOJIMbI M ropbl. Pecmybnuka rpanmuut ¢ Kazaxctanom
Ha ceBepe M ceBepo-3amane, ¢ KbIprel3cTaHoM Ha BOCTOKE, ¢ TaaKUKUCTaHOM

Ha fore u ¢ TypkMeHHCTaHOM Ha toro-3amazae. Ha tore Y30eKUCTaH TpaHUYHT
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¢ Adranucranom (uepe3 pexy Amynapesi) B Cypxan-lllepaGanckoii nonuxe.
[Tnomans Y36ekucrana cocrapisieT 448,9 ThiC. KB. KM M IO pa3MepaM 3aHUMAaeT
nuaupytomiee mecto B LlenTpanbHoit A3um nocne Kazaxcrana u TypkmeHuctaHa.
[Mnomans VY36ekucrana Ooisbiie, uyeM B EBpomeickux cTpaHax, TakKuX
kak BemukoOputanus w MHWramun. Emm  oOneneHWTh 3€MIIM TakWUX CTpaH,
kak benbrus, Hunepmannus u Jlanus, teppuropust Y30ekuctana OyaeT OoJbIe

B 4 pa3, 6ombiie [IBetinapuu B 10 pas.

2.1.2 Ocobennoctu penbeda

[To cTpykType 3eMiamn TeppuTopus Y30eKuCTaHa pas3zelieHa Ha JIBE YacTH:
camyro Oompiryio (78,7%) 4dacTe paBHHHBI W OcTaBInyiocs 4dacTh (21,3%) ropsl
U MexropHele BmaguHbl. C 3amajga W ceBepo-3amaja Ha BOCTOK M IOI0-BOCTOK
TeppuTOopus pecnyOJMKH TMOCTeNneHHO TnoBblaeTcs. Camas HuU3Kas 4YacTb
pacnojioxkeHa B peaenax 60 — 100 m Hag ypoBHeM okeaHa B Hu3oBbax Amyaapbu
u 1o 6eperaMm ApaibCKOro Mopsi.

Pasnunvl. PaBHMHHas 4YacTh Y30eKucTaHa SIBJISIETCS 4YacThio TypaHCKOM
pPaBHUHBI M 3aHMMAeT 3amaJHyI0 M CceBepo-3amaaHyro 4yactb. [lmato VYerropr
PacCIOJIOKEHO Ha CEeBEpO-3alaJHOM Kparo paBHUHBI. Mexny [lnato u paBHMHaAMH
ApanbCcKoro Mopsi pacrojoKeHbl OTBECHbIE OOPBIBUCTBIE Kpasi OTAENSIS UX JIPYT
OT Jpyra, KOTopas Ha3bIBaeTCsa YUHKOM. BpicoTa y30eKkcKkoil yacTu miaro Y cTiopTra
coctaBiisieT okoso 120 — 180 m Haj ypoBHEM OKeaHa, a €e caMmasi BbICOKasi TOYKa
HaxoauTcs Ha xpebre Kapabayp u cocraBiser 292 m. IloBepxHocTh YcTiOpTa
HE IIOJIHOCTBIO POBHAs, a BCTPEYAIOTCS BIAJUHBI, Takue Kak bapcakenbmec,
Acaka-AynaHckas M Jp., a C IOM0-BOCTOYHOM CTOPOHBI IUIATO HaXOAMUTCA
Capukampllickasi BaJuHa.

B HM30BBAX AMyJapbM HaxoAWTCS OrpoMHasl jAeiapTa. Ero moBepxHOCTH
npope3ana napeBHed pekod (Kynmapbs, Jlapbsjiblk) M €€ HBIHEIIHEH peKoi.
B cpenneit yactu nenbThl UMEIOTCA HEOOJBIINE BO3BBIIIEHHOCTH, CIIOKEHHBIE

13 KOPEHHBIX TOPHBIX MOPOJ.
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Ha Boctoke oT penbTel AMyJapbd HauyumHaeTcss MyCThbiHS KbI3bUIKYM.
Crtpoenne penbeda oueHb pazHOOOpas3eH. 37ech HU3KHE TOpbl — 3T0 bykaHnray,
Tamabitay, Aymunzaray, Kynpmkykray, ETeiMTay, a Takke B 3amaJHON 4acTd
ropel CynTaH-YBaiic, MeX1y NECYaHbIMM M TJIIMHUCTHIMU paBHUHaMU. Boibiias
yacTh KbI3pUIKyMa UMEET, 3aHMMAIOT IeCUaHble paBHUHBI. Cpenu HIXKHUX TOp
pacrnionioxkenbl pBbl (Munroynak, Asikareitma, Kapaxara u ap.). JIHo xopmbl
MunOynak HaxoauTcs Ha 12 M HmKe ypoBHS okeaHa. B KbI3pikyme Takxke
BCTPEYAIOTCS CIIEIbI PEK, MPOXOJSIIINX B IPEBHOCTH 1O Tepputopun KeI3buikyma,
TakuX Kak AMyznapbs, Ceipapes U 3apaBIliaH.

Ha BocTOoke M 10ro-BOCTOKE MYyCTHIHM KBI3BUIKYM HAXOHASTCSA TJIMHUCTHIC
U jieccoBble ctermn Mup3auynb, Kaprab, Kapmma, Manik u apyrue.

Toper. 3anagueie u roro-zanagHeie otporu TsHb-Illanckoro m I'mccapo-
Analickoro XpeOTOB pacmoJIOKEHBI Ha TEPPUTOpUH Y30ekucrana. X BwIcoTa

MOHMKAETCSl PABHOMEPHO K IOTY U 3aIajly, epexo/isi IOCTENEHHO B PaBHUHBI.
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Puc.2.1 Ilpogpunv pervegha Y3bexucmana no runuu enaourvt Munbynak — nux

Xazpem Cynman

B ceBepo-BocTOouHOM yacTu Y30€KHCTaHa €CTh HECKOJIbKO TOPHBIX XpeOTOB
3anagHoro Tsup-lllans (Kapxkantay, Yramckuii, Ilckemckuii, YaTksibCKuid,
Kypamunckuit). Haunnas ¢ Tanacckoro Anatay. B 3Toii ropHo#t cuctreme Manac

SIBJISIETCSI CaMOM BBICOKOM TOYKOW U cocTaBisieT 4484 M HaJl ypOBHEM OKeaHa.
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Camas BbicOkas BepmMHa YaTkanbckoro xpe0OTa pacnoJioKeHHas
Ha TeppuTopun Y30ekucrana spisercs bonbiioit YUnMraH, ero BbICOTa COCTABIISET
3309 m. mexnay xpeoramu Yatkam m Kypama Haxomurtcsl 1utato AXaHrapas.
3anagHas 4YacTb [sAHb-IIaHbCKOro otpora umeer Bbicory 2500 — 4000 m
HaJl ypOBHEM OK€aHa M B BEPXHUX YaCTSIX BCTPEUAIOTCS] BEYHbIE CHETA U JIETHUKH.

[enTpanbHas yactb DepraHckod AOJMHBI PACHOJIOXKEHA B Mpeaenax
V30ekucrana u okpyxeHa c¢ 3amaga KypamunHckoil, ¢ ceBepa YaTkaiabCKoii,
¢ BocTtouHOM ctopoHsl depranckum, a ¢ rora AnalickuM U TypKkecTaHCKUMHU
TOPHBIMU XpeOTaMHu.

Ot TypkucTanckoro xpeOTa K ceBepo-3amaay OTACICHBI Manbry3apckuit
n Yymmaprackuii xpe6Thl. Tonabko ceBepHble CKIOHBI UyMinaprackoro xpeora
3aX0NAT Ha TeppuTopuio Y30ekucrtaHa. Ha ceBepo-zamage Manbry3apckoro
xpebta pacnonoxeHsl HypaTuHCKue ropHble XpeOThl. OHU OTACNEHBI ApPYT
ot apyra nonvHou pexn Cansap, Tak HasbiBaeMbiMM Boporamum Amupa Temypa,
SABJIIOIIUMCS HanOoJiee y3KOW 9acTh MOoJuHBI. HypaTa COCTOWT W3 - CEBEPHBIX
u 10xHbIX HypaTuHckux yacteit xpe6ToB. B ceBepHOI yacTu ropHoOil Lenu Touka
XustOamm sBIsieTCss caMOl BbBICOKOW M coctaBisieT 2169 m. HOxnas dyacTh
HypaTuHcKkuX Top COCTOST M3 OTHAEIbHBIX FOpHbIX MaccuBOB (Akrtay, Kaparay,
Kapauaray, ['abaynray).

Ha rore nomuubel pekm 3apadiiaH pacroioKeHbl TOphl 3apadIraHcKoro
xpebta. Ha tepputropun VY30ekucraHa HaHHBII TOpPHBIM XpeOeT CyIIEeCTBEHHO
MOHWXEH M cOoCTOMT M3 YakbuikansHckux W KaparenmHckux rop. B 3amamHou
4acTH TIOp €CTh HHU3KHME TOpHbIe XpeOThl, Ha3blBaeMble 3HUpadyIaKCKUMU
1 3MaIMHCKUMU TOpaMHU, camasi BBICOKasi TOYKa KOTOPBIX cocTapiseT 1115 m.

Ha rore 3apadmanckoro xpedra pacnosoxkeH [mcapckuii xpeber u ero
1oro-3amnajueie otporu (xpeotsl Skkabdar, Cypxantay, Kyruranr u np.). Camas
BBICOKAsi TOYKa Y30ekucTaHa HasbiBaeTcsi XaspeT CynTaHOM W MMEET BBICOTY
4643 M. (puc.l). Ha rore Y30ekucrtana Bo3Bbilaercs babararckuii xpeber, nux

BEPIIHMHBI, KOTOPOH cocTaBsieT 2289 M.
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Medsnczopnvle nadunst. B ropHoit yactu Y30eKUCTaHA MEKTOPHBIE BIIaIUHBI
3aHUMalT ocoOeHHoe Mecro. [losiBieHHe MX CBsi3aHAa C MOJBEMOM TOPHBIX
XxpeOToB. Bes mimomaas MEXropHbIX BMAAWMH MOYTH POBHASI M MPOPE3aHa TOJIBKO
o pyciy peku. VX mOBepXHOCTh MOJHUMAETCS BCE BBIIIE YeM OJUKE TOpHBIE
XpeOTHI

OnHuM W3 KpyMHEHIINX MEKTOPHBIX BIAJUH HAa TEPPUTOPUHM Y30eKUCTaHa
apisietcst  Uupuuk-AxaHrapaHckas KoTjoBuHa. Ha BOCTOKe OH OKpy»XeH
3amagHeIMA  |aHb-IIAHBCKUMHU XpeOTaMu, a Ha [Oro-3amaje COSAUHSIETCS
¢ Mup3zauynbckoit paBHuHOUN. Ero cpennsas Beicota 300 — 500 M. Hax ypoBHEM
OK€aHa.

B roro-BocTtouHoid yactu Yupuumk-AXaHrapaHCKOW BHAJWHBI HAXOAUTCS
®depraHckas MEXXTropHas JoiuHa (BrnaguHa). CpeaHsisi BBICOTa KOTOPOW COCTaBIsET
rae To 300 — 400 m Hag ypoBHEM okeaHa. JlonuHy nepecekaet paka Coipaapbsi.

Ha roro-3anage or Mup3adynbckoii paBHHHBI HaxopsTcs HypaTuHckue u
Kyiiramekue ropsl, a Takke K 10Ty oT xpedra pacnonoxkena Canzap-Hypatunckas
MEXKTOpHasi BIIaJMHA, KOTOpasi OKPYXKEHa C CEBEpPO-BOCTOKA Manbry3apckumu,
Hypatunckumu Ha ceBepe, FOxxno-Hypatunckumu u UyMKapcKUMU ropamu ¢ 1ora.
Ero BbIcOTa paBHOMEpPHO NMOHMKAETCA € IOr0-BOCTOKA Ha ceBepo-3anaj ot 800 no
300 m.

Mexny Ixno - Hypatuackum, 3apadmanckum u  3upadyliak  —
3uaguHCKUM XpebTamu pacnojaraetcs 3apadiianckas koriaoBuHa. [lo Heit
nmpoTekaeT peka 3apadmiaH, KoTopas pazmensercs y ropoma CamapkaHn Ha
Axmupsto u Kapanapito, Bo3ne mocenka XaTbIpul PEeKU CIMBAETCS U 0Opa3yroT
ocTpoB Muankane miuHOW B 100 kM u mmpuHO# 15 kM. 3apadrmaHckas BmajanHa
MMEET BBICOTY HaJl YPOBHEM MOpsi ¢ BocTouHOM yactu 900 M, U ¢ 3amajgHOl —

oko10 300 M.
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Ha rore 3apadmanckoro xpebra nHaxoaurcsa Kurabo-IllaxpucaOckas
ME)XXropHasi BaauHa. BeicoTa Hal ypoBHEM OKeaHa ¢ 3anagHoi ctopoHsl 500 M, a
¢ BOCTO4HOM cTOpoHBI 500 M. C FOr0-BOCTOKA BHaJMHA OKPY’KEHa I0ro-3anaJ HbIMU

oTtporamu ['nccaiickoro XxpedTa M OTKpBITA C 3araja.

B roxHoii yactu VY36ekuctana Illepaban-CypxanmapbuHckasi BIaaudHa
TSHETCS] C CEBEPO-BOCTOKA Ha roro-3zamaj. OHa ¢ ceBepa, ceBepo-3amnaja v 3amaja
OoKpy>keHa ['mccapckumu ropaMmu 1 UX OTPOTaMHu.

Bricora Ilepaban-CypxanmapbuHcKas BraauHbl ¢ foro—3anama 300 M, a ¢
ceBepo—Boctoka — 700 ™. Bmaguny mnepecekaroT peku CypxaHmapbsi H

[IIepabanmapps.

2.2 Kmumar Y30ekucrana

2.2.1 OOmee onucanue

VY30ekucTtaHa pacrnosiokeH BIAJIM OT OKEaHOB U MOpPEH, BO BHYTpEHHEH

qaCTUu EBpaSHﬁCKOFO MaTCpHrKa, 9TO O6YCJ'IOBJII/IBaeT KOHTHHCHTAJIBHOCTb €TI0

knuMaTa. OcoOeHHOCTH KOHTHHEHTAJIBHOIO KJIMMaTa O6YCJ'IOBJ'II/IBaCTC$II

° MaJI000JIAYHOM ¥ COJTHEUHOM IOTOI0M;
° BBICOKMMU IMOKA3aTEIIMUA TEMIIEPATYPHI;
° B HEOOJBIIOM KOJIMYECTBE aTMOC(EPHBIX OCAJKOB, MPUXOJSIIUXCS

0OBIYHO B OCEHHE-3UMHUI TTEPHO/T;

Ll MaJion HOTCHHH&J’ILHOﬁ HUCTIAapPACMOCTBIO BJIIAXKHOCTH,
L4 B IIPOOOJIZKUTCIIBHOCTU U 3HOMHOCTH JICTA,
Ll TaKKEC XOHOHHOﬁ 3UMON OTHOCHUTEJILHO 3UMbI B Apyrux CTpaHax,

IIMPOTHI KOTOPBIX OJIM3KHU K TaHHOMY;
J B CYTOUYHBIX U TOJOBBIX 3HAUEHUAX KOJIeOaHHs TeMIepaTypsl BO3AyXa.
OTH  O0COOEHHOCTM  KiIMMara Y30ekucrtaHa  (QOPMHUPOBAIUCH MO

BO3JICCTBHEM KIIMMATOOOPa3yOMHMX (DaKTOPOB.
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2.2.2 @axTopsl, BAuUsAOLIME HA (OPMUPOBAHUE KIIUMaTa

Ha ¢opmupoBanne kimmumata peciyOJMKHA OKa3bIBAET BIMSHHUE €€
reorpaduueckoe moJioKeHue (Ha Ire yMEPEeHHOT0 M Ha ceBepe CyOTpOmMYecKOTo
MOSICOB), ¥ CBSI3aHHAS C HUM WHTCHCHBHOCTH COJIHEYHOW paaualii, CBoeoOpasme
MUPKYJIAIAA  aTMoceprl, perbed MECTHOCTH M XO3SWCTBEHHAs ACSITEILHOCTD
moJiel (aHTPOIIOTeH).

[Tockonbky Tepputopus Y30eKucTaHa IpOCTHUPAETCS ¢ ceBepa Ha or Ha 925
kM, Jiyun CoJTHIIA HE TOMNAaIal0T OAMHAKOBO JIJI BCEX ero yacteil. Ecnu B ceBepHOi
4acTH JIeToM (22 WIOHSI) COJIHEUHbIC Jy4M MajaroT moj yrioMm 71 — 72° 1o ¢ wora
nagaet noxa yriom 76°. Iloatomy, eciu conHile cBetuT Ha ceBepe 2500 — 2800
4acoB B I'0/Jl, Ha I0re KOJIMYECTBO YACOB C COJIHEUHBIMU CUSHUSAMU cocTaBUT 3000 —
3100 B rox.

Hupkynsiius aTtMocdepsl UrpaeT KIOYEBYIO pOJb B (QopMupoBaHUU
KinMara Y30ekuctaHa. 3UMOM C ceBepa U CEBEPO-BOCTOKA XOJIOJIHbIE BO3AYIIHbIE
Macchl, Takue€ Kak CHOUPCKUM AaHTUIMKIOH, TPOHUKAIOT HA TEPPUTOPUIO
VY30eknucraHa W JOCTHTAIOT JO CaMbIX FOKHBIX dacTed. B pesynbpraTe moroma
CTAHOBUTCS SICHOU U B TOKE BPEMS XOJIOTHOM.

3uMoit Ha TeppuTOpHI0 Y30€KHuCTaHa MOTYT MPOHUKATh TAKXKE BO3IYIIHbIC
Macchl YMEPEHHBIX HIMPOT U U3-3a CTOJKHOBEHHUS C TPOIMUYECKHUMHU TEUECHHSIMHU,
MOTO/Ia MEHSETCS, CTAaHOBACH OOJee TETUIOl, M COMPOBOXKIACTCS BBITIAACHUS
JIOK]IS U CHEra.

N3-3a TOoro uTto seroM Tepputopusi Y30€KHMCTaHA, a MMEHHO PaBHHUHBI
CHWJIBHO HArpeBaroTCsi, 00pa3yloTCs TaKk Ha3bIBa€MbIE TEPMHUYECKHE ouaru. B
pe3yJiibTaTe BO3AYyX CTAHOBUTCS CIUIIKOM TOPSYUM M CyXUM U (GOpMHpYETCs
Typanckas tpommueckas BO3AyIIHas Macca. UYTOOBI 3aloONMHHUTH 3TOT MPOOEI
(HM3KOE MaBJIEHHE) C CEeBepo-3amaja W 3amaja MPOHMKAIT TeIUible W OoJiee
BIIQYKHbIE BO3/yIIIHbIE Macchl. Ho M3-3a meperpeBa Bo3ayxa 3TH BO3IYIIHbIE MaCChI
HE BBI3BIBAIOT BBINAJCHUS OCAAKOB. Tak Kak 3TOT BO3JYIIHbIA MOTOK B ropax

OTHOCHUTCJIBHO HpOXJ’IElI[HBIfI, B ropax uayT JOXIU U CHETA.
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Penved Tarke Biamser Ha kinuMar Y30ekuctana. CeBepHas U CEBEPO-
3amajHas CTOpOHA PECHyONUKH OTKpBITBL. B pesynbrate 3uMON XOJIOAHAS
BO3/yIIIHAS Macca CIIOKOMHO MpoHUKarT. KOXHas jke 9acTh 3aKpbITa TOpaMu, W3-
3a 4Yero TEeIUIbIe TPOMUYECKUE BO3AYIIHBIE MAacChl HE MOTYT MPOHUKHYTH Ha
TeppuToprio Y30ekucTtaHa. B ropax neToM BO3AyX MPOXJIAJTHEE OTHOCUTEIIBHO
PaBHUH, TOKIEH BbIMaaeT O0JIbIIe, 3MMBI XOJIOJHBIE U MPOIOJKUTEIBHEIE.

BrusiHue Ha moroay M KJIMMAaT OKa3bIBA€T M XO3SAUCTBEHHAs! JIEATEIILHOCTh
YeJioBeKa: B 30HAX OPOIIAEMOTO 3eMJICACIHSI TeMIepaTypa BO3ayXa MOHUKACTCS

Ha 1,5—3,5°, oTHOCHTEIbHAS BIIAXKHOCTH NoBbImaercs Ha 10—15%.

2.2.3 Kiumartuueckne 0COOEHHOCTH

Pacnpeoenenue menna. Jns Toro 4YroObl HMETh MPEACTABIEHUE O
pacmpeneneHnd Tervla Ha TEepPpUTOpUr  Y30eKucTaHa, HEO0OXOIWMO 3HATh
cpenHeroAoByto TeMiepatypy. Hanpumep, cpenneronoas temnepatypa B Hykyce
+10,8°, B Tamkente +11,9°, B Tepmesze +17,8°C.

Pacnpeodenenue ocaoros.

Ocanku B VY30ekuCTaHE CUMTAIOTCS OCHOBHBIM HCTOYHHUKOM BOJBI U
pacIpeaenstoTcs HEPaBHOMEPHO 0 PETHMOHAM U CE30HaM. JTO B 3HAYMUTEJIBHOU
CTENEHU 3aBHCHUT OT XapaKTEPUCTHK BO3AYIIHOH MAacChl, CTPOEHUU MOBEPXHOCTH
3eMJIM, HamnpaBleHUs U BBICOTHI rop. OcaJku B OCHOBHOM BBbI3BaHbI BIIaXKHOM
BO3YIIHOM Maccoi, oYM ¢ ATJIaHTHUYECKOTO OKeaHa (puc.3).

MuHumanbHOE CpPEAHEr0/I0BOE KOJIMYECTBO OCAJKOB B Y30eKHucTaHe
coctaBiseT okojaol00 MM u Beimanaer Ha Ycriopre, B Hu30BbsIX AMynapbu u B
nycteiHe Kbi3puikym. KonnuecTBO 0CagKOB yBETMYMBAETCA K BOCTOKY M FOTO-
BOCTOKY 3a CUET YBEJIMUYCHHUS BBHICOTHI penbeda. Ha ckiioHax n mpeAropHbIX 30HAX,
V30ekucTana CpeHEro10Bo€ KOJIMYECTBO OCATKOB cocTamisieT okojo 300 — 550
MM, Ha ckJioHax 3amaaHoro Tsub-1llans u ['mcapcko-3apadimanckoro rop, ¢ ro-

3aMaJIHOM CTOPOHBI HA TEPPUTOPUSAX, CTOJKHYBIIUXCS C BJIAXHOW BO3AYyIIHOU
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Maccoi, ocagkoB Beimagaet 10 800 — 900 mMm. bospiias yacTh 0CaKOB BBINIAJAET
3umoit (30% OT ro10BOro KOJIM4YecTBa 0CaaKoB) U BecHOi (40%).

Yacts ocagkoB BbIMajaeT B BUAE cHera. Ho B paBHMHHOM 4acTH pErHMOHa
CHE)XHBIN MOKPOB HEYCTOWYUBBIM, OBICTPO TaeT, MOXeT Aepxkatbesi 40 — 50 nHei
Ha ceBepo-3amane, 10 — 15 aueit Ha roro-soctoke, 90 — 100 qHeit B ropax.

CpenHsist TONIIMHA CHETa cocTaBisieT okojio 1 — 8 cm 10 30 cM Ha paBHUHAX,
10 —20 cm no 60 cm B npearopesax, 60 cm makcumym 1,5 — 2,0 M B ropax.

Ha paBHMHAaX cpeaHEroJoBO€ HCMAPEHHWE B HECKOJBKO pa3 IpPEBBIIIAET
KOJIMYECTBO BblNagaeMblx ocankoB (B Tamkente — B 3,5 pasza, B Hykyce — B 27
paz).

Bpemena 200a B Y30ekuctaHe OTIMYAIOTCA OT CTpaH PacHOJOKEHHBIX Ha
TOM ke mupoTe (puc. 4).

Becna B Y30ekuctaHe HauMHaeTcsl paHo B (peBpasie, Korjaa cpeHecyToUHast
temrieparypa mnpesbimaer +5°C. Iloroma wu3mMeHuMBa: 4YacTo TeIUlasg IOroja
MEHSIETCS Ha XOJIOJHYIO, BbIIaJaeT MHOro ocaakoB (okoio 40% oT romoBoit
HOpPMBbI), M3-32 JIMBHEW MOryT oOpas3oBarbcsi cenu. MHorma BecHOU ObIBaroOT
3aMOPO3KH, COMPOBOKIAIONTMMICS CHETOMagaMH, KOTOPbIE MOTYT HaHECTH ymiepo
Ca/IOBOJICTBY.

BecHoli, B kOHIIE anpesisi, B Hayalle Masi TeMIlepaTypa BO3/Ayxa MOBbBIIIAeTCs,

BO3AYX MMPOTrpeBACTCA, OCAAKOB BbIIIaJaCT MCHBIIC, HACTYIIACT JICTO.
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Jlemo. WioHb, WHIONb, aBryCT CUMTAIOTCA JIETHUMH MECSIIAMH, HO
(aKkTUYeCKU HACTYIAET, KOT/la CPEeIHECYTOUHAS TEMIIepaTypa BO3AyXa MpPEeBbIIIaeT
+20°C u 3aKaHYMBAETCS, KOTJa CPEAHECYTOUHAs TEeMIIepaTypa OIMYCTUTCS HUKE
+20°C. CnenoBaTenbHO, JETO HAYMHAETCS NPUMEPHO B MAa€ M 3aKAaHYMBACTCA B
OKTsIOpE.

Jlerom, cpemHecyTO4YHas TeMIlepaTypa BO3IyXa COCTaBISeT A pPaBHUH
okosio +26 — +32°C, uHOrIa M3-3a CWJIBHOIO NOTEIUICHUS TEMIEPATypa MOXKET
nocturath B Tamkente +41 — +48°C, B Tepmeze — +50°C. IIpoaomKuTeIbHOCTD
nera cocrasisieT 110 gHel Ha ceBepe, Ha tore 160 nHel. B ropax, neto kopoue u

MPOXJIaHEN OTHOCUTEIBHO PABHHH.

Ocenb. XOTA 3TO OCEHHHUE CE30HBI, I10I0J1a OTHOCUTEIBHO CyXasl U JKapKasl.
CrnenoBaTenbHO, HA4YaJOM OCEHM CUUTAIOT OKTSIOph, KOTJa CpeIHEeCYTOYHAs
TeMmreparypa crtaHoBuTcs Hmke +20°C, korja moroja HAaYWHAET MEHSTHCA,
MPOJOJDKUTENIBHOCTh  JTHA ~ COKPAaTUThCA, HOYBID MOXET BBINACTh HWHEH.
OKOHUYaHMEM OCEHU CUUTAIOT JHU, KOTJIa CPEAHECYTOUHAs TeMIIEpaTypa

omyckaetcst Huke +5°C.

3uma B Y30€KHCTaHE OTHOCUTEILHO XOJIOAHAsE 10 CPaBHEHUIO C
OKpY>XaromuMu rocyaapctBamu  Cpelu3eMHOMOpbS. 3UMOW TMOrojia 4acro
MEHSIETCS, 4acTO MOroJla OTKPBITash M XOJOJHAasl, UHOTJAAa MEHSACh Ha TeIUlble,
00JIayHBIE COMPOBOKAAIOITUMUCS O0CAKaMU MOro/ly. 3uMa HAYUHAETCSI BO BTOPOM
mosioBuHE JiekaOps. Camble XOJIOAHBIC THU OBIBAIOT 3UMOU (¢ 25 aexabps mo 5
despanst, 40 gueit). [lotoMy uTo B 3TO BpeMsi Ha TEPPUTOPHUIO Y30eKHCTaHA
npoHUKarOT Apkruueckne W CHOMpCKHE aHTHIUKIOHBL. B pe3ymprare dero
temnepatypa najgaer 10 — 38°C B Yctiopre, a B Cypxanaapse — 20°C. B ropax
3UMa NpOJOJKUTENbHAA U JyIUTCs 3 — 4 Mecsia.

Bempoeoii  peoicum. BetpoBoii pexum Y30ekncTaHa OTIUYACTCS
pazHooOpa3ueM. Ha paBHMHaX OCHOBHYIO pOJib HTpaeT Oapuueckuil penbed u

xapakrepHbie Juisi CpeaHell A3uu CUMHONTHYECKUE MOoJoKeHUs. B npenroppsx u B
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ropax BETPOBOM PEXKUM 3aBUCUT B OCHOBHOM OT OpOrpauuecKkux 0COOEHHOCTEH
MECTHOCTH.

bonpmiyto wacte rojma (OCeHBIO, 3MMOM W BECHOW) HaJ pPaBHUHHOMU
TeppuTopuell Y30eKkucTtaHa Mnpeo0IaaroT BETPhl CEBEPO — BOCTOUYHON 4YacTH
TOPU30HTA. DJTO OOBSICHSIETCS TEM, YTO C CEHTSIOpS MO Mas HaJl paBHHUHAMU
Cpenneit A3uM paclpOCTPaHSIIOTCS BO3AYIIHBIE TEUEHHUS OTO — 3alajJHou
nepudepun oTpora CHOUPCKOro aHTUIIMKIIOHA.

JletoMm Takke TpeoOIAmAIOT BETPHl CEBEPHBIX pPyMOOB, TaK Kak
atmocdepHoe naBineHue Ha CpenHeld A3un 3HaUYMTEIBHO BBIIIE, YEM HA 0T, XOTS
NPUYUHBl (OPMHUPOBAHUS OAPUIECKOTO TOJISI B JICTHHE MECAIBI WHBIC, Ye€M B
3uMHUE. ['pajuieHThl JaBlEHUs, HAIMpaBJICHHBIE C CEBEpa Ha IOT, OOYCIIOBJICHBI
CYIIECTBOBAaHMEM OTpPOTa a30pCKOr0 MAKCMMyMa HajJ IUIaTO YCTIOPT U JETHEH
TepMUYECKOU Jaenpeccur ¢ 1meHTpoM Hajn IlakuctaHom u roxkHBIM [lamupom.
[ToBTOpsieMoCcTh TpeoONAAONIMX HAIMpaBICHUNH BETpa CEBEPHOM MOJIOBUHBI
ropu3oHTa coctasisier 25 — 35%.

B 3one mpearopuii, Kyia MOXHO OTHECTH TaKKe€ HHU3KHE CKJIIOHBI Top U
LIIMPOKUE TOPHBIE JOJIMHBI, MECTAMH JOCTATOYHO SICHO BBIPAKEHA LUPKYJISIIUA,
XapakTepHas JJisi paBHUH (Hanmpumep, B TalllKeHTE), a MECTHBIE BETPHI, BbI3BAHHBIE
oporpadueii, HaKJIagbIBAIOT HA HEE JIMIb HM3BECTHBIM OTNeYaTok. B apyrux
CIIy4asix MECTHbIE BETpbI 3aTyILIEBbIBAIOT HA HEE JIMIb MU3BECTHBIA OTIEYaTOK. B
JPYTUX CIIydasiX MECTHBIC BETPhI 3aTYIICBBIBAIOT YE€PThI, XapaKTEPHBIC JIJIs1 PABHUH
Cpenneit Azuu (HarpuMmep, ropjioBuHa OepraHcKkon JOJTUHBI).

OCOOEHHO CJIOKE€H BETPOBOM PEXKHUM KPYIHBIX TOPHBIX JOJUH, TJe
HaOroaeTcs 1enas CUCTeMa TOPHO-AOJMHHBIX U CKIOHOBBIX BETPOB. BeTpoBoi
peXUM BHYTPH TOPHBIX JOJIMH emié Oosiee YCIOXKHSETCS mpoleccaMu oOien
nUpKyJsiiuy Hajx CpenHedt A3uei B EIOM.

B xonoaHbIit mepuo roga B IPEArOphiIX M TOPHBIX palioHax Y30ekucTaHa
[JIABHBIMU  0apHueCKUMU OO0pa30BaHUSIMH, OMNPECTSIONUMUA TIPeoOIaaaronye

HallpaBJICHUS BETpa, SBIIIOTCS IOTO-3amajHasl  mepudepus OTpora 3UMHETO

34



a3MaTCKOro0  aHTHULMKIOHA W  TOpPHBIM  oporpaduyeckuil  aHTULUKIIOH,
pacnonaratomuiica Haa cucteMamu Tsub-1llansa u [Tamupo-Anas.

COOTBETCTBEHHO HAIPABJICHUSAM OapUYECKHX TPAJUCHTOB U OPHEHTHUPOBKE
TOPHBIX XpeOTOB B MpPEAropHOM M TOpPHOW 30HE Y30ekucTaHa MpeodIanaoT
BOCTOYHBIE, CEBEPO-BOCTOYHBIE U FOT0-BOCTOYHBIE BETPHI.

B ceBepHoii yactn @epraHckom JTOJIWHBI, Ha FOKHBIX CKJIOHAX YaTKaabCKOro
n @epraHckoro xpeOTOB NpeodsafaroT CeBepHbIE BETPhI; B IOKHOM 4YacTH, Ha
ckioHax TypkecTaHCKOro M AJalcKoro XpeOTOB-IOKHBIE BETpPHI; B ToOpJje
@depra’ckoil 10JIMHBI U y BBIX0JIa U3 HEE HA PAaBHUHY — BETPbl BOCTOUYHBIX PYMOOB.

Taxum 00pazom, BCS cUCTEMa FOPHO-IAOJUHHON MUPKYJsiun B dDepranckoi
JOJIMHE OTJIMYAETCS 3HAYUTENIbHBIM Mpeo0sIaaHueM TOPHBIX BETPOB (BHUK K JTHY
JIOJTUHBI WJIM U3 HEE HA PaBHUHY ), YCUIICHHBIX OpOTpadUIECKUM aHTHITMKIOHOM.

IOro-3anaguple ¥ 3anagHble BETphl B 3amafgHoi mosioBuHe depraHckoi
JOJIMHBl U y BXOJa B Hee B pailoHe ['oyiogHON cTenmu 0O0yCIOBIE€HBI MECTHOM
nenpeccueit Hag DepraHcKoil KOTIIOBUHOM.

Han Lenrpanbubim Tanb-lllanem B neTHuil mepuoa coxpaHsieTcss 00yacThb
BBICOKOTO JIaBJICHWS W BETPHI AYIOT B OCHOBHOM BHM3 K paBHHMHE. Han Oombrieit
4yacTei0 Ipearopuii B orporax 3amanHoro Tsue-lllans wu 3amagsoro ITamupo-
Anas B CBA3M C BOZHUKHOBEHHEM TEPMHUYECKOM JEMPECCUU BETPBI MEHSIOT CBOE
HANpaBJICHUE MPEUMYILIECTBEHHO Ha CEBEPHOE MU CEBEPO-3alaHOE.

[ToBTOpsieMOCTh MpeoOiafaloMX HampaBiIeHU BeTpa HaJa TOPHBIMU
paiionamu coctasiusieT 30 — 40%, mecramu 40 — 50%. CpenHrie rooBble CKOPOCTH
BETpa B paBHUHHOI YacTu Y30eKucTaHa U3MEHSI0TCA B mipenenax 3 — 5,5 m/cexk.

Jiis  mobepexbsi ApaTbCKOTO MOPS H IEHTPATbHOW YacTH ITyCTHIHU
KbI3BUIKYM XapakTEpHO YBEJIMYEHHE CKOPOCTEH BeTpa IO CpPAaBHEHUIO C
paBHMHHOM. B o0a3ucax OHM HECKOJIBKO YMEHBINAIOTCA. B mpearoppsix u Ha
nobepexbe ApaabCKOTO MOpsI YCHIICHHE BeTpa ObIBaeT BECHOW WM B Ha4yaJse JeTa.
Haumenbime ckopocTu BETpa B ATUX pallOHaxX OTMEYAKOTCA B KOHLE JIETa WIIHU

OCEHBIO, MECTaMH — 3UMOM.
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B cyrounoM Xome CKOpocTHM  BeTpa  MakCUMyM  HaOmrojaercs
MPEUMYIIECTBEHHO B JTHEBHBIC Yachl B TEUEHHE BCEro roja. B 3amaaHpIx oTporax
Tsaup-1llans (paitonsl AOnbika, YapBaka, [Ickema) B 3uMHHE MECSIIbI YCUJICHUE
BETpa MPUXOJUTCS HA HOUHBIE M YTPEHHHE 4Yachl, a OclabJieHHUEe Ha JHEBHBIE.
AHaJOTUYHBIN CYTOYHBIN X0/ CKOPOCTH BETpa HaOIIOAAeTCS B TEYCHUE BCETO TO/1a
B BocTOouHOM yactu depranckoit noauusl (baiTok, AHauXkaH).

JIist perieHus MHOTHX TMPaKTUYECKUX 3a7ad HEJO0CTAaTOYHO 3HATh TOJIBKO
cpenHue ckopocTH BeTpa. s Oojee MONHOW XapaKTEPUCTUKH TOJB3YIOTCS
BEPOSITHOCTBIO CKOPOCTEH BETpa B PA3IMYHBIX Mpejeiax U JaHHBIMH CKOPOCTEH
BETpa 1o pyMoOam.

Han Teppuropueit V30ekucrana mnpeoOiaaloT BeTpbl cjabble WU
YMEpPEHHBIE, MPUIEM HAHOOJBIINA MPOIICHT COCTABIISIOT BETPHI CKOPOCThIO 0 — 1
M/cex (25 — 65%). TloBTopsiemocTh BeTpa ot 0 10 5 m/cek coctasisieT 70 — 98%.
Haubonbimast BEposiTHOCTh CIAa0bIX U YMEPEHHBIX CKOpPOCTEH BeTpa (10 5 M/cek)
MIPUXOJUTCA B OCHOBHOM Ha XOJIOAHBIN mepuof roja. Ckopoctu BeTpa cBbiiie 10
M/CeK HaOJIFOIAI0TCS OTHOCUTEIILHO PEJIKO U UX BEPOATHOCTH COCTABISIET OT 1 110
6%.

B V30ekucrane uucno gHed ¢ cCUiIbHBIM BeTpoM (0T 15 m/cex u Goiee)
KoJe0seTcs B 00JbIIKX npenenax B cpeaneM oT 1 —5 no 50 — 60 gueit 3a roa. 3to
o0BsICHSCTCS 3HAYUTEIIbHBIM pa3zHooOpazuem MECTOTIOJIOKEHUS
METEOPOJIOTUUECKUX CTAHIIMIA U CTETICHH 3alUIIEHHOCTH (irorepa.

Ha Oosmbiie yacTu TEppUTOPUU CHIBHBIE BETPHI OBIBAIOT CPABHUTEIHHO
PEeIKO, U TOJIOBOE YHCJIO JHEH C CWIbHBIM BETpOM He mpeBbinaeT 10 — 15 nHeid,
HO, HApSAQY C JTHUM, HEKOTOpHhIE PAaHOHBI OTIMYAIOTCS OOJBIIMM KOJIWYECTBOM
CUJIBHBIX BeTpoB. Tak, Hampumep, Ha MOOEPEKbEe APabCKOTO MOPS YHUCIIO JTHEH C
CUJIBHBIM BETpOoM u3MeHsieTcsi B cpeaHeMm oT 20 mo 50 3a roa. 3HayMTENIbHOE
KOJIMYECTBO CHIIBHBIX BETpOB (25 — 50 mgHeit) HabOmromaeTcs B MEHTPATbHOW YacTH
nycTeiHU KbI3bUIKYM. B 107MHAX ¢ y3KMM BXOJOM UYHCJIO CHJIBHBIX BETPOB
3HAYUTENBHO BoO3pacTtaeT. OCOOEHHO MHOTO WX TEpel BXOJIOM B Y3KYIO YacTh

®epranckoil gonuHbl (B YpcarbeBckod 48 mHel, B 3amopoxkckoit 63 aus). Ilo
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IPYTyH0 CTOpPOHY Y3KOIO BXOJa B JIOJMHY ITOBTOPSIEMOCTb CHJIBHBIX BETPOB
HECKOJIBKO yMeHbIaercs U coctasisieT 50 — 40 gueil.

Hawnbonpiree yucio AHEH ¢ CHUILHBIM BETPOM Ha TEPpUTOpHH Y30E€KHUCTaHA
U3MeHseTCd npeumylectBeHHo or 1 — 2 no 10 nHeit 3a mecdn, a B pailoHax,
OTIMYAIOIINXCS OOJBIINM KOJIMYECTBOM CHUJIIBHBIX BETPOB, YHCJIO UX B OTICIIbHBIC

MeCSIBI MOXKET JocTurath 15 — 20 aaein.
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3. MeToabl pacue€Ta BETPOSHECPIETUICCKUX PECYPCOB

3.1 Cpennsisi MHOTOJIETHSISI CKOPOCTh BETpa

CpenHeronoBsie 3HAUYCHUS CKOPOCTH BETPa JAET OCHOBHYIO HH(OpMAIIHIO
00 MHTEHCHUBHOCTH BETpa M TaKUM 00pa3oM 00 PHEPreTHUECKUX pecypcax BETpa.
Cpennsisi XxapaKTepUCTUKA MEPEIaeTCsa B BUAE T€OMETPUYECKON CyMMbI BETPOB 3a
ONpEeNICTICHHBIN MPOMEXYTOK BpeMeHH (Toj, Mecsi, cyTku). B romoBoMm xojae
paccMaTpuBaeTCsl M3MEHYMBOCTh CPEIHUX MECSYHBbIX cKopocteid. Cpennss
CKOpPOCTh BETpa M3 TOJa B TOJl KOJEOIETCS HE3HAUNUTEIBHO, OJTHAKO BO M30EKaHNE
HEOAHOPOJHOCTU psifia, MPOCMOTP IMGPPOBBIX JAHHBIX CIEIYEeT, OJHAKO
MPOU3BOJUTH, UMESL UCTOPUIO CTAHIUU.

CtpykTypa CYTOYHBIX HW3MEHEHUW CKOPOCTH BETpa — OTO pe3yJbTar
M3MEPEHUN HSTUX CKOopocTed B TeueHue cyTok. CKianpiBas CpeIHEYacOBbHIC
CKOPOCTH BETpa 3a BCe JIHU Mecsua (roaa) isl JaHHOTO Yaca U el pe3yJibTaT Ha
YUCJIO JIHEH, MOJydyaeM CYTOYHOE MU3MEHEHHE 3a Mecsl] (TOoj), KOTOpOEe OTpa)kaeT
CTPYKTYPY CpPEOHECYTOUYHBIX H3MEHEHUN 3a Mmecsau wid 3a rol. CyTouHoe
W3MEHEHHWE O4YeHb BaXHO mpu mnoakmodeHuun BOC k obmeit cucreme
OHEPrOCHA0XKEHUS, TaK KaK MOTPEOHOCTh B JJIEKTPOIHEPTrUM MaKCHUMalbHA B
MOJIIEHb U B HaYaJie Beuepa 1 MUHUMAaJbHa B YTPEHHHE Yachl.

JIist mpakTUYecKux MoTpeduteneld BETPOIHEPTETUKU BAXKHBI HE TOJIBKO
OCpPEJIHEHHbIE TI0 MECS[aM CKOPOCTH, CKOJIbKO pacIpeiesieHHE MOBTOPSIEMOCTH
CKOpPOCTH BEeTpa MO TpajallysM BBIINIE OIPEACICHHOTO 3apaHee IOPOroBOTO
3HaueHHS (=4-5 M/c). Upes3BbIUuaiiHO Ba)KHO MPaBUIILHO BBIOPATh YHCTO TpajaIliid.
OnuuM u3 Hanbosee MPOCTHIX CIIOCOOOB OMPECIICHHs YnCiia Tpalaliuid SIBISIETCS
c1oco0, OCHOBAHHBIN Ha UCIIOIH30BAaHUH BHIPAKECHUS

S =5IgN

I'ne S —uncno rpaganuii

N — 06bem oOpabaTeiBaeMoi HH(DOPMAITUH.
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B sTtom ciydya€ CIAWMHCTBCHHBIM IIapaMCTpOM, IO KOTOPOMY OICHUBACTCA
YUCJIO rpaz[aunﬁ, SIBIIIETCSI 00BEM BBI60pKI/I, KOTOpBIﬁ JOJDKCH OBITH J0CTAaTOYHO

OOJIBIIIVM.

3.2 PacyeT ckopoCTH BEeTpa peKOi MOBTOPSIEMOCTH

besonacnocts paboret BOY (MX yCTOMYMBOCTH K pa3IUuyHOMY pOAY
MOJOMOK, BBIHYXJCHHBIM KOJIEOaHUSIM H  T.J1.) TpeOyeT MPOEKTUPOBAHUS
OTNICBHBIX DJEMEHTOB W BCEH CHCTEMBI B IIEJIOM, CIIOCOOHBIX padOTaTh B
HamOonee  ONarompusiTHBIX  YCIOBHUAX  JEHCTBUTENBHO  CYIIECTBYIOIIUX
MT'HOBEHHBIX MOJIEM CKOPOCTEU BETPA.

Jlns  ompeneneHuss pacueTHBIX CKopocTed Berpa wmerogom ITO
WCIIOJIB3YETCS BCS COBOKYMHOCTH CPOYHBIX HAOJIOJIEHUN 3a CKOPOCTHIO BETpa,

annpokcuMupyemas ypasHeHuem BeitOymna — ['yapuya.
u
F(u) = e_(ﬁ)y

['ne F(u) — unTerpanbHas QyHKIMS pacupeeieHusi CKOPOCTEH;

B — mapameTp pacrpenenaeH s, KOTOPbIA paBeH 3HAUEHHUIO CKOPOCTH BETpa C
o0ecneyeHHOCThIO 36,8%;

Y — MapameTp pacnpeaesieHus, OT TAHI€HCa YIJia HaKJIOHA.

BreimonHeHne pacyeToB 3HAYMTENHHO YIPOIMIACTCS, €CIU HCIOJIb30BaTh
BeposiTHOCTHYI0 Oymary (kimerdatky) I[TO. Hawmbomee ynoOHa KieTdyaTka
pacnpenenenusi, nocrpoeHHas M.C. CemenoBoii. OTanuue yka3aHHOW KJIETYATKH
OT WCTOJB30BABIIUXCS pPAaHEE SBISETCS COOTBETCTBHE BEPTUKAIBHOTO U
TOPU3OHTAJILHOTO MaciTaboB: 1g(u) HaHeCeHbl 3HaYeHUs CKOPOCTH BeTpa U u 1g|[-
lgF(u)] 3Hauenust wuHTErpanpHOM uactoThl F(u) B mpomenrax. Yrto npano
BO3MOXHOCTh H30€KaTh BBEJACHHE TMOMPABOK K BEJIMYMHE TMapameTpa v,
ompenensieMON MO TaHTeHCY yrja HakJIOHAa BBIIPSIMIIEHHOTO rpaduka
pacrpesieieHds CKOpPOCTHM BeTpa Ha KkieruaTtke. Ha »Toil kiieTuaTke KpuBas
pacnpeeneHns MoJydeHHas TI0 CPOYHBIM HAOIIOECHUSIM 32 BETPOM, U300pa3UTCS

B BHUJIE MIPSIMOM, €CJIM CaMO PACTIPEICIICHUE YIOBJIETBOPSIET YCIOBHIO (2.2)
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[Tpu nBoitHOM JOTapU(PMHUPOBAHUY BhIpaxeHH (2.2) oaydaem
lg[—lgF (W] = ylgu —ylgB + lglge
['ne y — TaHreHc yriia HakJioHa psAMOM K OcH X
B — 3HaueHue CKOpOCTH BeTpa ¢ BeposTHOCTHIO 0,368 (mmpu = u 3HaYeHUe
F(u) = e 1 =0.368).
mapaMeTpel  pacmpenesieHuss (3, U, Y, COOTBETCTBYMOIIHE (QYHKIUN

pacrtpeaenenus (2.2), MOKHO TaK)Ke€ OTPEIETUTh CIICAYIOIMHUM 00pa3oMm:

y = Z lnlnm Inx — —Z lnlnF(x) Z Inx Z (Inx)? — — (Z::lnx)
B = exp {——Z [lnlnF( ) ylnx]}

IJIe X; - CKOPOCTb BETpa, M/C;

2

Fi — BepoATHOCTH CKOpPOCTEN BETpa HE HUKE 3aIaHHOTO TTpeesia

N — YUCJIO IPAJALMMI JIEMEHTA.

MOXHO OTMETHUTb, YTO 3TH 00a MapamMeTpa 3aMETHO MEHSIIOTCS OT OJHOIO
palioHa K ApyroMy, rmapameTrp y MeHee u3MeH4YUB. Ho uMeeT 6oJiee ca0KHOE
pacnpeesieHre B IPOCTPAHCTBE 10 CpaBHeHUe C [3.

[IlpoBoAs  UHTeErpajJbHYl  KpPUBYH  pacnpejiesieHds],  HYXKHO
OpUEHTHUPOBATHCS TJIAaBHBIM 00pPa30M Ha I|eHTpaJ/ibHble TOUKU Ha CEeTYaTKe,
IIePBbIMU K€ TpeMsd TOYKaMH, OTHOCALLIUMCH K MaJIbIM CKOPOCTSIM, MOXHO
npeHebpeyb. [IpsiMas TUHUSA NPOBOAUTCA [0 MepeceyeHUusi C BePTUKAJIbHOU
JIMHUEW, COOTBETCTBYyWIeN mnoBTopsieMocTu 1 pa3 B N usetr. U 3arem c
rpagvka CHUMaKTCS CKOPOCTHU BeTpa BO3MOXHbIe 1 pa3 B roJi, NaTh, AECATb
JIET U T.A., TO €CTb MOXHO OIpeJie/IUNTh Ha KaKyl CKOpPOCTb BeTpa MOXHO
paccyvThIBaTh NpPU 33JaHHOW BEpPOATHOCTU. Ecau uMewmuunca paj
HaOJIIOJIEHUN OTHOCUTEJIbHO KOpPOTKHUK (He Oosiee 15 - 20 set), TO
1jeJ1ecC000pa3HO oNpeseisiTh paCieTHYI MaKCUMaJIbHYI0 CKOPOCTb BeTpa He

[0 rogoBbIM, a IO Me€CAYHBIM 3KCTpEeMyMaM. HpI/IHL[I/Il'II/IaJ'IbHO MeTOAHuKa
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pacyeTa CKOpOCTeW BeTpa M0 MECAYHBIM SKCTPEMYyMaM HUUYEM He OT/IUYaeTCs
OT pacyeTa 10 ro/I0BbIM.

OnpenesieHrMe pacyeTHBIX CKOpocTer BeTpa, mno Metogy ITO,
KJeTyaTKa. [lpeamosiaraeMbli cnoco6 06pabOTKUW JAaHHBIX 06JajaeT
MHOTMMHM NPEUMYILIECTBAMHU Nlepe], APYTMMU aHAJIOTUYHBIMU CIOCO0aMU. ITU
IIPEUMYILECTBA COCTOAT B CIAEAYIOIIEM:

1. [Ipy nOpoBeneHMH MNPSMOM  YUUTHIBAETCA HE  MaKCHUMAalbHO
HE0OXoMMMOe NJIsl OINpeAeNiCHUs] MapaMeTpoB 3 W Y KOJIMYECTBO JAHHBIX (JBE
TOYKH), a 3HAUYUTEIbHO OoJbllee KonuyecTBO. IIpu 3TOM mpoBeaeHUH MPsSMOi
CIJIAKMBAIOTCA OLIMOKA OTIEIbHBIX JAHHBIX, YTO CYIIECTBEHHO YBEJIMYHUBAET
TOYHOCTh PE3YJIbTATOB;

2. B mpouecce oroit  rpaduueckoit  00pabOTKHM  aBTOMATUYECKH
BBISICHSIETCSI, HACKOJBKO XOpOIIO 3aKOHOMEPHOCTH JaHHBIX  HAOIIOACHUIMA
ONMMCHIBAIOTCS  TPHUHATHIM ~ BHJIOM  3aBucuMmoctd  pyHkmmu  P(u). Eciwm
PacroJio’)KeHHEe TOYeK Ha rpaduke oOHApyKHUBAET CYLIECTBEHHYIO KPHBHU3HY, TO
MOXXHO cJieJaTh BbIBOJ, YTO HAOJIOEHUS HE YAOBIETBOPSIOT NPEIJIOKECHHOU
dopmyne. Ecmm ke Tpu HEKOTOPOM HEW30€KHOM pa3dpoce TOUYKH XOpPOIIOo
JI0’KaTCsl Ha MPSMYIO, TO 3aBUCUMOCTh F OT u onucaHa npaBuibHO;

3. JInst  BBIUMCIIEHUS  pacyYEeTHBIX CKOPOCTEH BeTpa  3aJaHHBIX
00ecreyeHHOCTel HeT HEOOXOAMMOCTH  BBIYHMCIATH MapaMeTpbl  KpHUBOMH
pacnpenenenus B u y. JloctrarouHo MNPOCTO MPOJOKUTH NPSIMYIO B CTOPOHY
OOJBIIMX CKOPOCTEH (MajbIX TIOBTOPSIEMOCTEN) M CHITHh 3HAYCHUS MPHU 3aJaHHOM
f(w);

4. Bcest 06paboTka He TpeOyeT HUKAaKiX BBIYMCICHHM, & COCTOUT TOJIBKO
3 TpadhUIecKuX TOCTPOCHHUM, YEM CYIIECTBEHHO YMEHBIIACTCS BEPOSTHOCTH
BCSKOT'O POJia IPOCYETOB;

3. Hakonenm MOXHO OTMETHTh, 4YTO C IIOMOIIBIO IpeIjIaraeMoun
METOJMKHM rpaduueckoil 0OpabOTKH OJMHAKOBO JIETKO PELIAIOTCS U MpsMas U

oOpaTHast 3a71a9a SKCTPATIOJISIIUH, TO €CTh KaK OMPEEIUTh CKOPOCTH IO 3aJaHHOU
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066CH€‘-ICHHOCTI/I, TaK W OIPCACIICHUC CTCIICHU 00CCIIEYCHHOCTH 3aJlaHHOM

CKOpPOCTH.

3.3 BeprukanbHblie MpO(UIN CKOPOCTH BETpa

[Ipu ytunuzanuu BeTpa MouHBIMH BJOY, BbICOTA KOTOPBIX MOXKET
nocturatb 50 — 100 M 1 GoJiee HaJ BOJHOM MOBEPXHOCTHIO, HHTEPEC MPECTABIISAET
pacrpeielieHe CKOPOCTEN HE TOJIbKO Ha YpoBHE 10 M, HO U BBILIETEKALIUX CIOSIX
aTMOC(ephl.

Ecom wer daktnyeckmx m3mepeHuit Berpa Bhime 10 M TO pacder 3THX
JAHHBIX MOXET MPOBOAUTHCA KOCBEHHBIMM MeETOAaMU. Monaenmm U  MeTonbl
OKCTPAmNOJSAIUN  JODKHBI ~ yYWTHIBATH  pelbed  TMOBEPXHOCTH, a  TaKKe
ctpatudukanuio atmocdepbl. Ob6a »THX QakTopa B OOJbIICH CTENEHU
MOABEPKEHBI M3MEHEHUSM BO BpeMeHM U 1mpoctpaHctBe. [lostomy mnpu
UCIMOJb30BAHUM  METOJOB  AKCTPAINOJSIIUM  MOXKHO  YYECTh HUX  TOJIBKO
npubau3uTeabHo. C UX MOMOIIBI0 MOXXHO ONPENEIUTh NPUEMIIEMBIE CpEIHHE
3HAQYEHMs] CKOPOCTH BETpa, a 3aTeéM OLEHUTb C pPa3yMHON TOYHOCTH
OHEPTETUYECKHE PECYypChl BETpa W JIMIND MPHOTU3UTEIBHO COTJIACOBATH PEXHUM
paboTel BOY ¢ HEOAHOPOIHOCTAMH TMOJIEH CKOPOCTH BETpa Ha OOJIBIINUX BhICOTAX.

JIist SKCTpanoyisiiii M3MEHEHUS! CKOPOCTH Ha Pa3jU4HbIX BBICOTaX 4YacTO
WCIIONIB3YIOT JBe 3aBHUCHUMOCTH. OnHa W3 HUX JOrapuMUYECKUN MPOHIIb

CKOpPOCTH.

E _ In (h; /1)
Vi n(h/lp)

rae V; u 'V, — cOOTBETCTBEHHO CKOPOCTH BeTpa hy U hy;
lo — BBICOTA 2JIEMEHTOB LIEPOXOBATOCTH.

BTOpaSI 3aBUCUMOCTb — CTEIICHHOM 3aKOH XeIMaHa JJIs HpO(I)I/IJ'ISI CKOpPOCTH

(24
Vo, [hz
Vl hl
rje h; — BBICOTA, HA KOTOPOI MPOBEICHO U3MEPCHHC,
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h, — 3agaHHas BHICOTA;

a— Oe3pa3MepHBIi  TIOKa3aTeidb  CTCICHH, XapaKTepU3y IO
BEPTHUKAIBHBIA MMPOPUIH CKOPOCTH (TIOCTOSTHHAS XeIMaHa).

3HaYeHWE « 3aBUCUT OT pelibeda TOBEPXHOCTH W CTpaTU(UKAIUN

aTMOoC(ephl.

3.4 MeTo/ibl OIIEHKH YIeJIbHOM MOIIIHOCTH BETPOBOTO MOTOKA.

Kunernueckass sHeprusi IBWXKYIIEHCS Macchl Bo3ayxa (m) BO3pacTaer
HNPSMOIPONOPIMOHATIBHO  KBaApaTy €€ CKOPOCTH W B COOTBETCTBHM C

BBIPAKCHHUCM!

E—1 2y
_Epu

I'ne p — mIoTHOCTH BO31yXa;

V — O0beM IBMKyIIerocs 00bemMa BO3Iyxa

Ecau npussaTh, 4TO MIomans S nepneHauKyIsipHas BETPOBOMY MOTOKY, 3a 1
C mpoTekaeT o0beM Bo3ayxa V (paBHBIN S,u), TOTJa BBIPAXKEHUE JJIT MOIIHOCTH

BETPOBOTO MOTOKA N OyJ1eT UMETh BU/I:

N—1 3S
_Epu

Jia 3anmycka BJOY TpeOyercst omnpeneneHHOE MHUHHUMAJIbHOE 3HAUYEHUE
BpAIl[AIOIIETOCsl MOMEHTAa JIONAacTeil, KOTOPOE COOTBETCTBYET HEKOTOPOMY
MHUHHMMaJIbHOMY 3HAQuU€HHIO CKOPOCTH BETPA HA YPOBHE JIONACTEU Upin. llpum
CKOPOCTH BETpPA, MPEBBIIIAOIIEH MAKCUMAJIBHO JIOIyCTUMOE 3HaueHue s BOY,
omnpenensieMOe TEXHUYECKUMH TpeOOBaHUSIMU, HMX OJKCILTyaTallusi CTAHOBUTCS
HeOe3onacHOM. B aTtom ciydae TpeOyeTcst pa3BEpHYTh JIONACTH OTHOCHTEIHHO
CBOCH MPOJOJIBLHONH OCH TakuM 00pa3oM, 4ToOBI 00ECIeUNTh PE3KOe CHUKCHUE
BETPOBOW HArpy3KH.

VY nenpHas MomHOCTE BOY BBIpakaeTcs B CIIEIYIONTNX JUAMa30HaxX paOdoTHI:
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0

No6wy (Ne)f(Z)O.6U3A
Nyom
0

[Tpu manbix ckopocTsx Betpa (v < V) BETpOABHUraTellb HE paboOTaeT, Tak

N, =

yto u = 0. HaunHasg ¢ HEKOTOPOH pacyeTHON CKOPOCTU BETPA U, IMPOU3BOIUTCS
perynMpoBanne pabOoThl JBUTATENs TaKUM OOpa3oM, 4TO NpPU U = v, JIONACTH
BPAIIAIOTCSA C OJJHOM U TOM Jie CKOPOCTBIO, TO eCTh V = V,. HakoHern, HaunHas ¢
vV = v, IBUTaTellb BO U30€KaHUE aBapUM BBIBOJAST M3-110J BETpa, Tak uto u = ()
IIPU V = Vpy,.

rae  Toey — KIIJ ~ mpeoOpa3oBanus — MEXaHMYECKOM  DHEPIUM B
BJIEKTPUYECKYIO;

§ — (yHKIMA OTHOWICHWS OKPYXHOW CKOPOCTH KOHIIOB JIOMACTeH U
CKOpPOCTH BETPA;

Z — BbICOTA HaJ| MOBEPXHOCTHIO 3EMIIH;

A — miomaab NOBEPXHOCTH OXBATHIBAEMOM JIOMACTIMU KOJIeca;

Nuon — HOMUHAJIbHAS (YCTaHOBJICHHAS) MOIITHOCTH BOY;

Upin — CKOPOCTh BETpa, IPU KOTOPOM MPOUCXOIUT 3amyck BOY;

Ugon — CKOPOCTH BETPA, MPU KOTOPOH MPOUCXOJUT HOMUHAIbHAS MOIIHOCTb
BOY;

Umax — CKOPOCTh BETPA, IPU KOTOPOIH MPOUCXOIUT OTKI0UeHue BOY.

3aBUCUMOCTh MOLTHOCTH BOY 0T ckopocTH BeTpa cXxeMaTWyeckH MoKa3zaHa

Ha pucyHke 3.1.

Vinin Vp Vrnax v
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Pucynok 3.1 — 3aBucumocts MoutHoctd BOY ot ckopoctu BeTpa.

C pocToM BBICOTHI IUIOTHOCTh BO3/lyXa YMEHBILIAETCS, TAK YTO YyZAeJbHas
MOIIHOCTh BETPa CTAHOBUTCS MEHBIIE. Y YUTHIBAs, YTO CKOPOCTh BETPaA SIBJISIETCA
ciydaiiHOW (pyHKIMEH BPEeMEHH, BBIpRXKCHHE IS YACIBHOW MOIIHOCTH BETPOBOTO

MTOTOKA BBITJISJIAT B 0OIIEM BHUJE CIICTYIONTUM 00pa3oM:

1 Umax
Ne = —pf fwdu
2" Jy

rae f(u) — muddepeHnuanbHas TOBTOPSAEMOCTh CKOPOCTH BeTpa IO
rpajanusm.

Haunbonee TOYHO MO CpaBHEHUIO C JPYTUMH  TEOPETHUYECKUMU
pacrpeicicHHsIMU B JTHana3oHe ckopoctd Betpa 4 — 20 m/c nmaHHas (QyHKIUS
ampOKCUMHUPYETCsl  pacnpenesieHneM BeiOymra — [yapuya s yciaoBHi

paBHHHHOﬁ MCCTHOCTH .

U, u
F) = y/BG exp |-
z z
rme B w y — mapaMeTpbl pachnpeiciicHHs, paBHbIE COOTBETCTBCHHO

HWHTETPATLHON TTOBTOPSIEMOCTH M TAHTCHCY YTJIa HAKJIOHA rpaduka pacripeneacHus
Ha OwuHorpaduueckoil Kimerdarke. CBsi3aHO O3TO C TeM, 4YTO B JIaHHOM
pacripefieicHHH TapameTpel 3 Uy - I[lepeMeHHble, NO0J60p KOTOPbIX
OCYIIECTBJISIETCS 3MIHUPHUYECKHM Ha OCHOBe JaHHBIX O IOBTOPSIEMOCTH
CKOPOCTH BeTpa MO TpajlalidsM [iJii KOHKPETHbIX NMYHKTOB. 3HaueHHe Ne
MO>XHO TaKXKe BBIYHCJIUTD 10 GopMyL.Ie:
Ne = 0.613()3(1 + 3C,* + A,C>)

KoTopyto 11esiecoo6pa3Ho UCIOJIb30BATh B TOM CJIydyae, €CJIH U3BECTHBI
K03bduLHeHThl Bapyualuu C,, ¥ acCCHMeTpUH A, CKOPOCTH BeTpa.

[IpakTUYeCKHM pABHOIEHHbIM II0 TOYHOCTH C BbINIEU3JI0)KEHHBIMHU
cnoco6amMu pacyeta Ne sBJsieTCs Crnoco6 pacyeTa HENOCPeACTBEHHO IO

AAdHHbBIM SMIINPHUYECKUX pacnpe,qeﬂeHHﬁ CKOpPOCTH Be€Tpa I10 rpaganudaM.
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0.613u3f (u)
Pax = T 100

Ne

rie Nep,,, — TeopeTHuecKas yseabHask MOIHOCTH;
f(u) — oTHOcHUTENbHAsE TIOBTOPSEMOCTh CKOPOCTH BETpa B JaHHOW
rpajaiuu.

Ecnu pasmep rpaganuu He NpeBbIIaeT 2 M/C, TO IPUHUMAEMYIO B pacuer
MOITHOCTH OIPEACIISIEM TI0 BEpXHEH ITpaHUIle TPaJalliy, €CIIH Ke pa3Mep rpagaliuu
CKOPOCTH BeTpa MPEBBIIIACT 2 M/C, TO 3HAYEHUS CKOPOCTH OEpeTcs 10 cepearHe
rpajialiiy ¢ OKPYTJIEHUEM JI0 IIeJIbIX B OOJIBIIYIO CTOPOHY.

yI[eJIBHaH MOHOIHOCTb BCTPOBOI'O IOTOKA MOKET OUCHUBATHCS C ITOMOIIBIO

dbopmyIhL:
Ne = . T > +1
e =506 TC+1)
r7ie p — IUIOTHOCTh BO3/1yXa;
3
r (; + 1) — ramma QyHKIIHS.

®opwmyna (2,16) monydena mytem noactaHoBku (2,13) B (2,12). Kak BugHO
3 dopmyisl (2,16) MOITHOCTh TIOTOKA B 3HAYMTEIILHOW CTEIICHH OIPEACISICTCS
napaMeTpoM [3, KOTOPBIM 3aBUCUT OT 3HAYEHUS MATEeMaTHYECKOTO OXUIAHUS

KapTbl CKOPOCTH BETpPA U:

u

ﬁ:—
r(1+%)

Maremarudeckoe OXHUJIaHUC (CpeI[HeBSBeH_[eHHOC 3HaquHe) OpcaACTaBIIsACT

co0oli cyMMy MPOU3BEACHUI 3HaYEHU CKOPOCTH BETpa — UX BEPOATHOCTH Pi:

_ n
i=1

[TapameTtp Yy MOXKET ONpenesaThCs rpapUuecKH C MOMOIIBIO KJIETYATKH.

Jlnst onpenenenuss Ne mo dopmyine (2,16) BBINOTHSAETCS CIIETYOMAN
MOPSAIOK NEUCTBUM:

1. [To 3HayeHusIM AudpepeHIrnanTbHON MOBTOPSIEMOCTH CKOPOCTH BETpa

f(u) paccUnUTHIBAIOT MHTETPATIBHYIO TOBTOpsieMOocTh F(u);
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2. Crpoutcs rpaduk nuddepeHimanbHO MOBTOPSIEMOCTH CKOPOCTH
BeTpa 1o rpaganusM f(u) B paBHOMEpHOM MaciiTade;

3. [To dopmyne (2.17) oleHWBaETCA MaTEeMaTHYECKOE OXKHJIAHHC
CKOPOCTH BETpA.

4. Ha kmeryatky HaHOCSTCS 3HAYCHHS MHTETPATBLHOW 00ECTIEUeHHOCTH
ckopocTH BeTpa F(u>X), M0 KOTOPHIM ¢ MMOMOIIEI0 METO/1a HANMEHBIIINX KBAaIPaTOB
paccuuThiBaeTcs mapamerp 7y (3Hauenwe F(u>x), omnpeaenstor  myTeMm
MTOCJIEIOBATEIILHOTO CYMMHUPOBAHUS COOTBETCTBYIOIMNX 3HaueHuH f(u)).

5. [To ¢opmyne (2.17) onpenensiercs 3HaueHue . 371eCh UCHOIB3YyETCS
cBoiictBo ramma ¢yHkmmu ['(x) + 1 = x['(x), ¢ y4eToM KOTOpOTO ONpenessieTcs

3Hauenue Ne no popmyie (2.16).

3.5 OueHka 3KCIUTyaTallMOHHBIX MToKa3ateneil BOY npu n3BecTHbIX

XapaKTePUCTHK PEKUMa BETpa.

OrnieHUM OOIITY0 MOIITHOCTh CYMMapHOTO (ITOJTHOT0) BETPOBOT0 MOTOKa NTII:

N —1 usS
n_zpun

TJie p — TUIOTHOCTh BO3/yXa;
U3 —cpemunit  ky6 CKOpPOCTH BeTpa, ONpeAeNseMblii 110  JAHHBIM
HaOIIOACHUI;

S — mIomaap CeUYeHHs1 BETPOBOIO MOTOKA.

Paccuntaem monHyo sHepruto BeTpa (WIM OOIIYH SHEPruio), UMEHOIIUN

BH/I;
~ 1
Qn = _punS T
2
rae T — onpeesIeHHbIN MPOMEKYTOK BpEMEHH (T0J1, TIOJYyTrOIUe, MECSIT).
Torza cpeaHss MPOM3BOAUTENBLHOCTh BETpoarperata A MoHO NPeICTaBUTh
B opmye:




rae Ne — HOMUHaJIbHAsi MOLIHOCTh

Uy — HavYaJibHasi CKOPOCTb BETPOKOJIECA;

Uyom — CKOPOCTB PETYJIMPOBAHUS,

Umax — MAKCHUMaJbHas CKOPOCT;

ud o — Unom — Umax — CPEAHMA KyO CKOPOCTM B JManas’oHe pabovmx
CKOpPOCTEW;

(Umax > U > Ug) IpH

3

—3 _ 3 uHOM
Uyy — Unom — Umax = Up I(xHOMJ m) - I(XOrm) + u3 f(umax >u> u’HOM)
I(x,m) = ﬁ Ox et f™ 1dt — menonnas ramma QyHKIHS.
(3) > 41
x=|=| m=-
p 14

B u y — mapameTtpsl pyHKIMH BeliOyina;

['(m) — nonHas raMma QyHKIUS;

f(Umax > U = Uyoy) —  TOBTOPSEMOCTh  JHMANa3oHa  HOMHHAIBHOTO
pexuma.

Pacuer BbipaboTkn BOY 1o gaHHBIM HaAOMIOACHUN HAa METEOPOJIOTUYECKHUX

CTaHIMSX CJIEeMyeT MPOU3BOAUTH 1O (hopMyJie BUaA:

u;j=max
w = NiTi
Ui=Ug
W — BeipaboTka BOY;
N; — MomHOCTh arperata, pa3BUBaeMasi MpPH CKOPOCTH BeTpa U; (Y

W3MEHSIETCS TUCKPETHO U OIPEIeIAeTCs KaK CpeHEee 3HAUCHUE /IS TPaIali);
T; — w4mcno wyacoB paboOTBl arperata MpH CKOPOCTH BeTpa 3a

paccUUTHIBAEMbII EPUO]] BPEMEHHU.

3.6 KocBeHHbII METOJ pacyeTa HENPEPBIBHOM MTPOIOJKUTEIBHOCTH CKOPOCTH

BCTpa BBIIIC 3aJaHHOI0 3HAYCHUA U SOHCPICTUICCKUX «3aTHUIIHN.
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Kak ynomuHamoch B TiaBe 1, K YHCIy BaXHEHIIUX XapaKTEPUCTHK
BETPOBOIO PEKUMa OTHOCHTCS CPEIHSS HENpPEphIBHAS IMPOJOIKUTECILHOCTD
CKOPOCTH BeTpa BbIe (HIJKE) 3aJaHHOro 3HaueHHs T(U = Ugy). M3meHeHme
CKOPOCTH BETpa BO BPEMEHH JIaeT OTBET Ha BOIIPOC: KaKOBO BpeMs rpoctosi BOC B
clIy4ae OTCYTCTBHS BETpa, KaK JOJITO MOTYT COXpaHsTCS mpeobaamaaromime
CKopocTu BeTpa U kak yacto BOC gocturaer cBoeld HOMHUHAJIBHOM MOIIHOCTH
BBIXOJIHOM.

CymecTByeT MO KpalHEH Mepe TpU Ppa3IMYHBIX CIOC00a OICHKHU
XapakTepucThuk 7(U = Uy). BpiOOp TOro mim WHOro crocoba 3aBHUCHT OT
XapakTepa MCXOJHON wH(opmarmu. Hanbosee mpocThIM U YIOOHBIM SIBIISICTCS
JUHEIHOE ypaBHEHUE BUIA!

T(u=up) =0.7u + 0.09F(u > uy) — 0.06

r7ie U — CPEAHsIsl CKOPOCTh BETPA;

F(u > uy) — uHTErpaibHas OBTOPSAEMOCTD BBIIIE 33 JAHHOTO 3HAYCHUSI.

Jlnst GonpIIMHCTBA KOHCTPYKIMH BDY HadampHas CKOPOCTh COCTaBISIET 5
Mm/c.

B tex ke cmydasx, korma uHpOpMAIMsS O CKOPOCTH BETpa OTpaHUYCHA
OIHOW JMINb CPeIHEH CKOPOCTBhIO U, Misg pacuera T(U = Uy) PEKOMEHIYETCS

MCIIO0JIb30BaTh YPaBHEHUE HOMUHAIILHON PErpeccuu:
_ Ug Ug Ug Ug
> =28.2—-343—+18.6(—)% — 4.4(—=)3 + 0.37(>)*
T(u = uo) = ) ) )

Ecam cxopocth Berpa He mpeBbimaer 6 m/c, To dhopmyinsl (2,23) u (2,24)
narT 0nu3kue pe3yabTaThl. [Ipy GOIBIINMX 3HAYEHHUSX CKOPOCTH U MPEANOUYTEeHUE
otnaercst popmyine (2,23), kak 6o1ee TouHOM. JIJisi MEeTaTbHBIX OIIEHOK BETPOBOTO
peXuMa B CBSI3U ¢ ONTHMU3anuei padbotel BOY HY)XHO MMETh TakKe CBEJIEHUS 00
WHTErpajJbHOU MMOBTOPSIEMOCTH pa3IMYHBIX rpajganuit HEIPEPBIBHOMN
MPOJOJDKUTEIBHOCTH CKOPOCTH BETpa BBIIIC 3aJaHHOro 3HaueHus F(u > ugp).
JIaHHYI0 XapaKTepUCTUKY MOXHO BBIYMTATh C MOMOILBIO U3BECTHOIO YpPaBHEHUS
Beitoynna — I'ynpuua:

F(u>up) = e F7&"
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[Tapametpbl pacmpenenenuss BT W YT ONPEACTSIOTCS C  IMOMOIIBIO
BBIPAKECHUI:
. Up Up\ 2
Bt = 1.46 — 0.83 (Z) +0.0032F (u > uy) + 0.0059 (7)
— 0.000037[F (u > uy)]?

Up U\ 2
yT = 0.912 + 0.0236 (7) + 0.0086F (u > uy) + 0.0156 (7)

— 0.000059[F (u > uy)]?

3Has mapaMeTpel pacmpeaenieHuss ST W YT, a TaKXkKe BBIYUCICHHOE IIO
dbopmyne (2.23) 3Hauenume F(u > up) MOXKHO ONPEACIUTh HHTCTPATBHYIO
MOBTOPSIEMOCTh F (T = T,) C MOMOIIIBIO BhipaxkeHui (2,25 — 2,28).

He MeHee BaXHBIMH, YE€M JIaHHBIE O HENPEPBIBHOW MPOJOIKUTEIBHOCTH
aKTHUBHOUM CKOPOCTH BETpa, SIBJSETCA JaHHbIE O TaK HAa3bIBAEMOM SHEPreTHUYECKOM
«3atuiibey. CTpyKTypa «3aTUILHI» WUrpaeT ONPEAECTICHHYI0 POJb HPU OLICHKE
pa3BuBaeMbix BOC momHocTeil. Ecin «3aTuiibsy HUMEIOT MPOAOIKUTEIBHOCTh
MeHee 24 4acoB, TO UX MOXHO KOMIIEHCUPOBATH C MOMOILBI aKKyMYJIHUPYIOIINX
YCTPOMCTB € pa3IUYHBIM 3amacoM sHepruu. Ecim «3aTumbs» Goiee CyTOK, TO IS
UX KOMITEHCAIIMH JIOJDKHBI OBITh MPEAYCMOTPEHBI PE3ePBHBIC MOIITHOCTH.

Pacuer  cpemHux ~ 3HAYEHHM ~ HENPEPBIBHOM  MPOJOJKUTEIBHOCTH

OIICHUBAETCS CIEAYIONIUM MyTeM 10 (hopmyIie:

100 — F(u > uyg)
F(u = uy)

F(u>uy) =1t(u=uy)

[Tomumo TpuBENEHHBIX BbINIE XapakTepuctuk BOP  nmna  Oosee
pPalMOHAILHOTO UCTIONb30BaHusl BOY yunThIBatoT u apyrue.
Hampumep, 7T — cpeaHee 4YUCIO  MEPUOJOB C  HEMPEpPbIBHOU
MPOAOJDKUTENNLHOCTEIO T(U = Ugp), TO €CTh:
_FluzuyT
—Tp(u = u)
rae T — npooKUTENbHOCTh BPEMEHHOTO MHTEpBajia B yacax (3a rox 8760

4, mosyroaue 4380 u, mecsi 720 4);
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Tp — MakKCcuMajibHasA HCEIPEPLIBHAA IMPOAOJDKHUTEIILHOCTL CKOPOCTH BETPA,

BO3MOJXHAA B 3a1aHHOC YU CJIO JICT, KOTOpad paCCYUThIBACTCA 110 (bopMyne:

In[n(u > uy)g 1y

pt

p = (u 2 up)

TJIe g — YKCIIO JIET.

Ecnu Ha pacyeTHble TapaMeTpbl CKOPOCTH BeTpa U ¥ F (U = Uy) HE BIUAET
W3MECHEHHE 4YHUCJIa CPOKOB HAOMIOACHWA B CYTKH, TO XapaKTEPHUCTUKH
HEMpephIBHOW  mpoaoskuteabHocTH  Tp(U = uy), Tp(u<uy), nNputp
CYIIECTBEHHO 3aBUCUT OT JUCKPETHOCTH HaOmofneHuil. M3mokeHHbIE BbIIIE
METOAbl  HEMPEPHIBHOW  MPOJOKUTEIILHOCTH  COOTBETCTBYIOT — €3KE€YACHOU
JTIUCKPETHOCTH.

Jnst Oonpliield WM MEHBIIEH CTEMEeHH JUCKPETHOCTH, IMOJyYEHHBIE IO

dopmynam (2.23), (2.29) u (2.30) pe3yabTaThl ClIeyeT BBOJUTH MOMPABKH.

1007 n
lg ( — ) = (1.99 - 0.68lg ﬁ) %
CymmapHO€ BpeMst pabOThI BETpoarperara t,, HaxouTcs 1o popmyie:
P F(u=uy)T
p 100
rne F(u = uy) — BepoATHOCTh TPEBBINICHUS HAYaIbHOH CKOPOCTH

BETpoarperara;
T — mepuo1 MPEBBIICHUS.
CymmapHas JiaMTENbHOCTh mpocToeB BJOY umeer Bux mpocToro
COOTHOUIEHUSI:
t,=T—t,
rae t, — cyMMapHasi JJIMTEIbHOCTh MPOCTOEB;

t, — CyMMapHoe BpeMs paboThI BETpoarperara.
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4. Onenka 3¢ (HeKTUBHOCTH NPEAIPUITHIA BETPOIHEPTETUKU B Y30€KHUCTaHe

4.1. @yHKUMU pacnpeneseHus CKOPOCTH BETPA.

B kauectBe HCcX0mHON HMH(OpMAMKM MPU ONPENEICHUHM KIUMATHYECKHX
XapaKTEepUCTHK JUIsI BETPOSHEPreTHKH Ha TEppUTOpUM Y30ekucraHa Obun
MCIIOJIb30BaHbI IaHHBIE O CKOPOCTH U HAMpPaBJICHUHU BETPa CyTOYHOT'O U MECSIYHOTO
paspenieHus, Ha Bcex 78 craHuusax Y30ekucrana (IIpunoxenue 1) 3a mocnegnue
10 mer (2011-2020 rr). HaGmromeHus 3a BETPOM HA CTaHIMU IPOBOJIMIHACH

o AuemomeTpy M — 63 Ha BbicoTe 10 MeTpOB.

2
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LRI ! g
el e A e e e
LTI A R T L L T Tt
R PA AR AT R AL
SRR A A AP APAPAFAPA R A AT FA R RS
b |- [hlles A A AP A R P PR EA R
i Sk A A s e P AP R A A
AP ITAP A A P PA R, [
A AL T[T
2 i P A T
i A A P
AP A AL S
P PAPA A PAT
A P 7
1A 18

INereHpa

- 1 mic u menes
ot 1 go 2 mic
l:l ot 2 go 3 mic
0 45 90 180 270 360

l:l o013 go 4 mic - Miles
T coree e 1:8 000 000

Pucynok 4.1.1. Kapra pacnpenenenust cpeiHel CKOpOCTH BETpa
Ha TEPPUTOPHH Y 30EKHCTaHA
Kak MOXHO 3aMeTuTh, BETep Ha TEPPUTOPUHU Y30EKHCTaHA yMEpPEHHBIH,

B MPCATOPHBIX W T'OPHBIX paﬁOHaX, a TakKoKC Ha (DepFaHCKOﬁ HOJIMHE CKOPOCTH
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BeTpa B mpenenax 1-2 m/c. B LleHTpanbHOW YacTH pecryONMKHA B TIpeaesiax
2-4 m/c. Ha ceBepHoit wactu 4 u 601ee m/c.

Jis Oosiee HaArJsgHOW JEMOHCTpAlMM TOJOBOTO XOJa CKOPOCTH H
HaIlpaBJICHUs BETpa, ObLIN BRIOpaHBI 4 OTIOPHBIX CcTaHIMi Ha ceBepe (JKacibik), B

[onynycteinHoit wactu (Tamnuer), LlentpansHoii vactu (Tamkent) u HOxHOM

yacTu ([enay).

*acnbik Tamppl
C
40 - 40
c3 30 CB C3 30 CB
20 20
1 10
3 B ? :
103 OB HO3 HOB
0 HO
TalKeHT AeHay
C C
25 30
c3 20 CB (6 20 CB
10
3 B 3 B
103 OB 03 OB
0 O
JleTHuiA nepuog —————————— 31MHUI Nepuos
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f040BOM X0, CpeAHEMECAYHbIX 3HaYEeHMIN CKOPOCTU BeTpa

8,0

6,0 .—./..ﬂ_\_&.\—/
4,0

2,0
0,0
1 2 3 4 5 6 7 8 9 10 11 12
=@=)Kac/blK ==@=Tamabl ==@==TaWKeHT ==@==/leHay
N
W¢V E
S
NereHpa
[ ] 23 mic n menee
|:] OT 24 po 27 mic
I or 27 no 30 mic 0 45 90 180 270 30
I conee 30 mic — s

Pucynoxk 4.1.2. Kapra pacnpeznenenuss MakcuManbHOW CKOPOCTH BeTpa (IIOPHIB)
Ha TEPPUTOPHUH Y 30EKHCTaHA
MakcumanbHas CKOpocTh BeTpa gocturain Oosiee 30 m/c (38-40 m/c Ha
craHuuax Jxuzak, Anrukumnak v 3anaansiid apHacaii B 2015-2016 u 2020 rr.)
Jlume B JIxuzakckoit obnactu. B PecnyOnuke Kapakanmakcran, B Byxapckoii,
HaBowuiicko#t, CreIpmappbMHCKOW 007acTsIX, a Tak)K€ Ha OCTaBIICHCS 4YacTH

Jlxuzakckoi obnactu ot 27 go 30 m/c. Ha octanbHol Tepputopuun Y30eKucTaHa
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MakcumanbHOe 3HadeHHe BeTpa gocturaino 24-27 wm/c, B KamkamapsuHCKOH,
CypxanmapbuHckoi u TamkeHTcKo# obmacTsax 10 23 m/c.

Ha nauvanpHOM 3Tarne, mo (akTHUYECKUM JaHHBIM CPEJIHEH CKOPOCTH BETpa
paccuntaeM (GYHKIMK paclpeaesieHus: CKOPOCTH BeTpa mo Tpamamusm F(u),
MOKAa3bIBAIOIUE BEPOSATHOCTh CKOPOCTH BETpPa BHIIIE OMPEIEICHHOTO 3HAYCHUSI.

IIo pe3yjibTaTaM pacucTa IHOCTPOUM KapTy.

JlereHpa

- F(u) Ans ckopocTu BeTpa Gonee 5 M/c Ha BbicoTe 10 M
[:] F(u) Ans CKOPOCTH BETPa 4-5 M/C Ha BbicOTE 10 M
- F(u) ANs CKOPOCTH BETPA A0 3 M/C Ha BbICOTE 10 M
F(u) ans ckopocTu BeTpa 4-5 m/c Ha BbicoTe 10 M
- € BEPOATHOCTbIO A0 10%
[ ] ¢ sepoaTHocTsi0 A0 20% 0 45 90 180 270 360
[ == Miles
I:I C BEPOATHOCTHIO A0 30%

- C BEPOATHOCTbIO Oonee 30% 1 8 OOO 000

Pucynok 4.1.3. Kapra uaTerpanbHbIX QyHKIUH pacipeeeHus CKOPOCTH

BeTpa 1o rpagamnusM F(u) Ha tepputopun ¥Y30ekucraHa

[Tpoananu3upoBaB KapTy, MOKHO OTMETHTb, YTO BEPOSITHOCTb CKOPOCTU B
npenenax 4-5 m/c cocrapnsier 10% Ha mpeAropHbIX U TOPHBIX paiioHax, 10 30% Ha
CEBEPHBIX M IYCTHIHHBIX TEPPUTOPHUAX, a BCS OCTaBIIasCs dYacTb MMEET

BepOosATHOCTH 20%.
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Jlanee OBLIM pacCUMTaHBl PEKUMHBIC XAPAKTEPUCTHUKHA BETpPA HA YpPOBHE
20 1 50 M ¢ TOMOIIBIO CTATUCTUYECKUX METOJIOB C UCIIOJIHB30BAHUEM CTEIIEHHOTO

3daKOHA4 UBMCHCHUA CKOPOCTU C BBICOTOH.
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JlereHpa
3HayeHue cpeaHen CKOPOCTH BeTpa Ha BbicoTe 20 m, m/c
I vic v veree
[ or 1802 mrc
[ Jor2po3mic 0 45 90 180 270 360
[ e—JUIES
-0T3}104M/C
I conee 4 wic 1:8 000 000

Pucynok 4.1.4. Kapra pacnpeneneHusi CpeiHEN CKOPOCTH M HalpaBJIEHUs BETpa

Ha TEPpUTOPHUH Y30eKHcTaHa Ha BeicoTe 20 M
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INereHpa

-TerCMMeHE’E
I o 1m0 2 wie

[ Jor2mo3mec 0 45 90 180 270
| Miles
’:‘ oT 3004 wmic

- Gonee 4 mic 1 :8 000 000

Pucynok 4.1.5. Kaprta pacnpeaeneHus cpeHeil CKOpoCTH U HaIlpaBJICHHs BeTpa

Ha TeppUTOpuM Y30eKkucTaHa Ha BeicoTe 50 M
CorynacHO pe3ynbTaTaM pacueToB, HHU3KHME 3HAYEHUS CKOPOCTH BETpa

(B mpenenax 1o 2 M/c) HaOMIOAATUCH JIMIIb B MPEArOPHON U FOPHOM MECTHOCTH,

depranckou H0JIMHBI.
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Nerenpa
B s0

- F(u) AnA ckopocTh BeTpa Gonee 5 M/C Ha BbicoTe 20 M

[ F(u) ans ckopocTn seTpa 4-5 Mic Ha BbicoTe 20 M

- F(u) AN CKOPOCTH BETPA A0 3 M/C Ha BbicOTE 20 M

F(u) ans ckopocTu BeTpa 4-5 M/c Ha BbicoTe 20 M

- € BEPOATHOCTbIO 10%

[ c sepostHocTsio 20% 0 45 90 180 270 )

- € BEPOATHOCTbIO A0 30% B s

I < seposTHocTsi0 A0 30% 1:8 000 000

Nerenpa

- F(u) AnAa ckopocTy BeTpa Gonee 5 m/c

|:] F(u) ans ckopocTh BETpa 4-5 Mic

- F(u) ans ckopocT BETPa A0 3 M/C

F(u) ans ckopocTu BeTpa 4-5 M/c Ha BbicoTe 50 M

I : seposHoCTsI0 A0 10%

[ c seposHocTsI0 A0 20% 0 45 90 180 270
-

- € BEPOATHOCTHIO A0 30%

I < seposTHocTsio Gonee 30% 1:8 000 000

360
Miles

0

Pucynok 4.1.5. Kapra uaTerpanbubix (GyHKIUN pacpeie]eHUs] CKOPOCTH BETpa
o rpagamusaM F(u) Ha Tepputopun ¥Y30ekucraHa

Ha BbIcOoTe 20 M (a) 1 Ha BBIcOTE 50 M (0)
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4.2. BeTposHepreTH4ECKUil MOTEHIUAI

Paccuntaem 3HaueHue cpeAaHel NPOU3BOAMTENIBHOCTH BETpoarperara Ha
npuMepe HecKoabkux BOY.
> Beprukaibnblii Berporenepatop (VAWT) Aero-Hunter AHV-2000

OyHKINM armnapara

o IIpodwuns momactu Trma camoseTHoro kpeuta (Aerofolli) mo3possier mpu
HeOoJbIIIOM AuameTpe 6onee 3PpPEeKTHBHO HCTIOIB30BaTh BETPOTeHEPATOP
Ha HU3KUX CKOPOCTSIX BETpa.

o Bricokas BepabaTeiBaeMasi MOIITHOCT Ha CPEAHHUX BETPAX.

o Hwu3kas ckopocTh cTparmBaHus BETpa MO3BOJIIECT BEIpa0aTHIBATh
AIEKTPUYECTBO JAXKE MPH CIIA0BIX BETpax.

o «JloBuT» BeTep ¢ M0OOTO HAINIpaBIEHUS 0€3 MEXaHUYECKHUX
MIPUCIIOCOOJICHU.

o MuHHMaNbHOE KOJIMYECTBO COYJICHEHUM U BPALIAIOIINXCS YaCTEN
MTOBBIMIAET HAJICKHOCTb.

o Cpok ciyx0b1 10 20-25 ner.

o  MomnsIit 3-ha3HbIil 37EKTPOTeHEPATOP C HU3KOW CKOPOCTHIO BPAIICHUS
(Bcero 150 06/muH !) o6ecnieunBaeT TUXYIO pabOTy, YTO TO3BOJIET
KOM(OPTHO TPOKHUBATH PSAOM C YCTAHOBJICHHBIM BETPOT'CHEPATOPOM.

o DCTETUYCCKUH BHEIIHUIA BHJI HE IIOPTUT aPXUTEKTYPHOTO BUa MECTA
MIPOYKUBAHUS.

« B03MOXHOCTH yCTaHABIIMBATh BETPOTE€HEPATOP HA TUIOCKHUE KPBIIIH T.K.
JIOTIACTH BCET/Ia BBIIIE TeHEpaTOopa. ITO MO3BOJISIET UCITOJIB30BaTh OoJiee
BBICOKHE CKOPOCTH BETPa, KOTOPAs IMOBBIIIASTCS C BBICOTOU OT 36MJIH, H,
COOTBETCTBEHHO, MOJy4aTh OOJBIIYIO OT/Aa4y OT BETpOTreHEepaTopa.

o MaccoBblif CepUiHBIN BBITYCK, YTO 03HAYAET OTPAOOTAHHYIO KOHCTPYKITHIO
Y BBICOKYIO HaJIC)KHOCTb.

HomuHansHast MOIITHOCTH / MakcuMaibHas MomHocTs | 2000 BT /2200 Bt
JuameTp BeTpokoeca 2,4 M

Marepuai BeTpokoJjeca Cranb/ CTEKJIOBOJIOKHO
KonnuectBo nonacreit 5

OxBaTtbIBaeMas II0IIa1b 4,5m2

HomunanwsHas ckopocTh BeTpa 7-8 m/cex

CrapToBasi CKOPOCTbh BETpa 2 m/cex

Pabouas ckopocTh BeTpa 2...24 m/cex
Kpurtnueckast ckopocth BeTpa 45 m/cex
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HomuHnanbpHas ckopocTh BpalieHus 150 06/mMun

Pabouee nanpsixenue AKb 48B, nocTosiHHOE

Tun reseparopa Tpex{a3HbIil Ha MOCTOSHHBIX
MarHuTax

Meron 3apsaa MOCTOSIHHBIM HalpsKeHHUEM

Merton peryiampoBKH CKOPOCTH ABTOMAaTHYECKUH TOPMO3

Bec 108 kr

Cpok ciyk0bl 20-25 ner

l'apantus Ha reneparop 3 rona

I"apanTys Ha nonacTu 1 ron

PexomeHayemas BbICOTa MauThl &M

PexomennyemMble akKyMy IS TOPBI 12B / 150A*y4 4t

JNlereHpa

CpeaHssi Npou3BOAUTENBHOCTbL BeTpoarperara, KBT*y

I -o 1000 kBT
[ or 1000 go 2000 kBT
] or 2000 go 3000 kBT

[ or 3000 ao 4000 kBT 0 45 90 180 270

[ - Miles
I o+ 2000 80 5000 kBT
Il Gonee 5000 kBT 1:8 000 000

Pucynok 4.2.1. Cpenssisi IpoM3BOAUTEILHOCTS BEPTHKAJBHOIO BeTpoarperara
Ha BbicoTe 10 M. (kBT*u)
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CoriacHO TOKazaTelsiM M pekoMeHjanusM BDOY Oplia paccuntaHa cpemHss

MIPOU3BOIUTEIHLHOCTD BeTpoarperarta Ha Boicote 10 m.

Nerenpa

T CTb BepT 0 BeTpoarperaTta Ha BbicoTe 20 M, KBT*y

rr >

- meHee 1 500 kBT

[ or 1 500 Ao 2 000 kBT

[] or2000 g0 2 500 kBT 0 45 90 180 270 360
-_—— Miles

I o7 2 500 g0 3000 kBT

I conee 3000 kBT 1:8 000 000

Nerenpga

T b BeTpoarperarta Ha BbicoTe 50M, KBT*Y

Cp P

I -o 2 000 kBT
[ 072000 a0 4 000 kBT
[] ot 4000 a0 6 000 kBT

["] or6000 a0 8 000 kBT 0 45 9% 180 270 360
[ o7 8 000 20 10 000 kB B

or Ao kBT
I conee 10 000 kBT 1:8 000 000

0
Pucynok 4.2.2. Cpeansisi npou3BOAUTENBHOCTh BEPTHKAJIBHOI0 BETpOarperara

Ha BeicoTe 20 M (a) u Ha BbicoTe 50 M (0). (kBT*u)
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Taxoxe paccuuTaem s JTaHHOM BDOY 3HAYCHUA cpenHeun
IIPOU3BOAUTEIBHOCTH BETpoarperara Ha Boicote 20 u 50 m.
Kak w ciemoBasio oXujaTh, KOJUYECTBO BBIpAOATHIBAEMON JHEPTUU

B MopsKa 2 pasa OoJibliie, yeM Ha BbicoTe 10 M.

» TopusonTanbHbIi BeTporenepatop Exmork 2 kB1/48 B

o Hanpsoxkenne AKDB 48 B

o Howmunaneaas momHaOCTh (9 M/c) 2000 Bt

o Mounocts npu 10 m/c 2500 Bartt

o Mommnocts ipu 9 M/c 2100 BarT

o Momunocts npu 5 m/c 400 BatTT

o CrparmBanue Ha4aio BpamieHus — ¢ 2,5 M/c

o Jluna3zon Betpa reHepauuu 3-25 m/c, cbime 20 M/c BKIIIOUAETCS 3aIIUTHOE
TOPMOKECHHE

o KonuuecTBo monacreit 3 mTyku

o Marepuan Jsomacteii apMUPOBAHHOE CTEKJIOBOJOKHO C  3alllUTHBIM
nokpsiTem 3M, CIIIA

o (IPOTHUB CTapEHMUsI, AHTUTOJIOJETHOE)

o Jluametp potopa 3,6 m.

« Bec Berporeneparopa C nonactsiMu, XBOCTOBOM "yacThio: 105 Kr.

o llogmmnuuku Ha Basty NSK, fAnonus

o [loammnHuK BEPTUKATBHBIN TOKOCHEMHBIN

o Cpoxk ciyx0b1 HEe MeHee 10 merT.

o TapanTuiinsiii cpok 1 roxg
Crnoco0 kperuieHus: Ha MadTy «TpyOa B TpyOy» (BHEIIHUN AUAMETpP MayThbl

oA ¢uraHer] BeTpsaka — 89 MM.)

JlanHbIe W3AENUsS TPOW3BOJIATCS ISl JKCIUTyaTalli B OBITY: YacTHBIC
KOTTEJ[XKH, JIMYHBIC CTPOCHMS, HEOOIbIIHE MoTpeduTenu ekTpudecta: 220B 50
['m. BerporenepaTtop mpW BpalleHWd TEHEPHUPYET OIIIEKTPUIECTBO, KOTOPOE
MCITOJIB3YETCS JUTS 3apsiia aKKyMyJIITOpoB. HakoOTUIEHHBIN B aKKyMyJIsITOpax TOK C
MOMOIIIBI0 HMHBepTOpa Tnpeodpaszyercss B 220B 50 T'm. Ilpm mokymke
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BETPOTCHEPATOPOB C KOHTpoJulepamu «Berporpeit» BeTporeHeparop MoOXeT
paborats ¢ TOHamu oTorenus

TNerenga

p TanbHOro BeTpoarperaTa Ha Bbicote 20 M, KBT*Y

Cp p T b

I veree 2 000 kBT

[ or 2000 4o 3 000 kBT

[ or3000 a0 4 000 kBT

[ or 4000 8o 5000 kBT 0 45 90 180 270 360
-——

I o7 5000 40 6 000 kBT

I Gonee 6 000 kBT 1:8 000 000

Tlerenpa

T b BeTpoarperaTa Ha BbicoTe 50m, kBT*y

Cp P

I 02 000 BT
[ or 2000 g0 4 000 kBT
[ or 4000 no 6 000 kBT

[ o 6 000 g0 8 000 kBT 0 45 90 180 270 360
I o7 & 000 1o 10 000 kBT S
I conee 10 000 kBT 1:8 000 000

0

Pucynok 4.2.3. Cpeansisi npou3BOAUTENBHOCTh TOPU30HTAJBHOI0 BETpoarperara
Ha BbIcoTe 20 M (a) 1 Ha BbIcoTe 50 M (0). (kBT*u)
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ITo pe3ynbTaTam pacueToB CPaBHUM MPOU3BOJAUTEILHOCTh TOPU30HTAIILHOTO
BETpoarperaTa u TOpU30HTAIBHOTO, JJIsl ONPEAECIEHUS ONTUMAIbHON YCTAaHOBKHU.

Ilerenpa

PasHuua cpeaHen Npon3BoAMTENbHOCTY BeTpoarperara Ha Bbicote 20 M, KBT*y
I vetee 0 kBT
[ 20 1 000 kBT
[ ] or 1000 g0 2 000 kBT
[ o 2000 o 4 000 kBT 0 45 90 180 270
-— Miles
I o7 4 000 g0 6 000 kBT

- Gonee 6 000 kBT 1 :8 000 000

Ilerenpa

PasHuua cpeaHe NpoM3BoAUTENbHOCTU BeTpoarperara Ha Bbicote 50m, KBT*y

B vevee 0 kBT
[ o 500 kBT
[ or 500 g0 1 000 kBT
"] or 1000 go 2 000 kBT 0 45 90 180 270
[ - Miles
I o7 2000 go 3000 kBT

I conee 3000 kBT 1:8 000 000

0

PucyHnok 4.2.4. Pa3auna cpeiHeld NpOU3BOAUTEIBHOCTH FOPU3OHTAIBHOIO
BeTpoarperaTa oT BepTuKajabHoro Ha Boicore 20 (a) u 50 m (6). (kB1*u)
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Kak BumHO U3 pe3ynpTaToB (IPUIIOKEHUE 2), TOPHU3OHTAJbHBIC
Berposnepretuueckue ycTaHOBKM Oojiee TMPOU3BOAUTENIbHBI 10 CPaBHEHHUIO
C BEpPTHKAIbHBIMU BeTposHepreTudyeckuM ycTaHOBKaMu. Tak, B NpEeAropHBIX,
TOPHBIX paioHaxX, B @epraHckor JOJIMHE 3HAYEHUS CPETHEN MPOU3BOAUTEIBHOCTH
BeTpoarperata MmeHee o KBT*4. B Tamkentckoid, CeipaapbuHCKON U JI)KH3aKCKOM
obnactsx, a Takxke, B [Ipenropusix paitonax Camapkaniackoi, KamkamapbHHCKOM
n CypxaHgapsuHCKOW oOnacTsax pasnuna 500 kBT*4 B mosb3y TOpH30HTAITBLHOTO
BeTpoarperata. B nenTpanpHOM uyactu pecrnyOiuku ['opuszoHTanbHbll THD BOY
BbipabOaTeiBaeT Ha 1000-2000 kBt*u Oosbmie, yem BeprTukanbHbiii THIL.
A Ha ceBepe ctpanbl (Pecny6nuka KapakanmnakcTtaH), pazHulia coctapisieT 0osee
3000 kBt*uy.

Yro B CBOIO 0ouepeab MO3BOJIAET CclieiaTh BbIBOJ, YTO BeTposHepreTuueckue
YCTAaHOBKHM TOPU30HTAIBHOrO THNa Oojiee 3((HEKTUBHBI U MPEANOUYTUTENbHbI IS
Teppuropun  Y3b6ekuctaHa. B ocobennoctu Ha ceepe (PecmyOmuka
Kapakannakcran), ycraHoBka BOY nHaunOosiee nepcnekTuBHa Y4YHUTHIBas OCTPYIO
MOTPEOHOCTh B COXPAHEHMSI SKOJIOTUYHOCTH B IaHHOM TEPPUTOPUH.
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3aKiroueHne

[IpencraBienHas auccepranus MOCBSIIEHA Pa3BUTHIO BETPOIHEPTETUKHU
V30ekucrana. Y30€KHCTaH — TOPHO-PAaBHMHHAS CTpaHa C KApPKUM KJIUMAaTOM.
Pa3ButHe anbTepHATHBHBIX HCTOYHUKOB SHEPrUM, BKIIOYAs BETPOIHEPrETHKY,
CTOUT OCTpo. Perenne 3Toi mpoOIeMbl TOMOXET 3aIlIUTUTh CTPaHy OT BEIOPOCOB
OKCHJIOB CEpbl, a30Ta U OT BBIJEICHUSI OOJBIIUX OOBEMOB TEIUIOBOW SHEPIHH B
pe3ysbTaTe COKpAIECHHS TEIJI0O3HEPTeTUUYECKOr0 MPOU3BOCTBA.

B mpomecce BemosiHEHMS paboOThl ObUTM COOpaHbI OOIIME CBEACHHUS O
BETPORHEPreTUKe, O  TEXHUYECKUX  ocoOeHHocTsix  BDOY,  BiusHum
METEOPOJIOTUUECKHUX (PAKTOPOB HA UX pa3MElICHUE.

Taxoke, ISl pallMOHATBLHOTO pasMermieHus BOY Obut m3ydeHbl (PH3NUKO-
reorpaduueckue U KIMMaTU4ecKue ocoOeHHOCTH Y30ekuctaHa. OCHOBHOU yIop
ObUT clellaH Ha U3y4YeHUE JBWKEHUW BO3IYIIHBIX Macc B armocdepe Ha
TeppuTOpUHn Y30EeKUCTaHa.

beimu mpejicTaBieHbl OCHOBHBIE METOJbI OINPEICTICHUS KIMMATHUYECKUX
xapaktepuctuk  BJY, 4TOo MO3BONIMUT ONEHUTh U  MNPOAHAIU3UPOBATH
MEePCIEKTUBHOCTD pazmelieHust BOY.

JIocTaTOYHO MOJHO MOKHO OIEHUTH MEPCIEKTUBHOCTh y4acTKa MECTHOCTHU

M0 KOMITIEKCY OJIaronpHsITCTBYIONINX MPU3HAKOB, TAKWX, KaK:

1. Manast IIMTENbHOCTh SHEPTETUYECKUX 3aATUIIHM;

2. Bo3moxxHo 0Gonee TPOJOIDKUTENBHBIN AUANa3oH SHEProaKTHUBHBIX
CKOpPOCTEW;

3. OTCcyTCTBUE yparaHos;

4. Mautast "BMEHYMBOCTh CKOPOCTH BETPA 10 BPEMEHU;

Jnst  mosiydeHUss BCeX OTHX JIaHHBIX IOJIb30BAJMUCh IapaMeTpaMu
pacrpeeneHnsi CKOpOCTH BETpa MO rpaJalusiM OMOPHON METEOCTAHIIMH.

B nannoit numioMHO# paboTe ObUIM MCHOJIB30BaHbl TaHHBIE O CKOPOCTH U
HalpaBJIeHUsl BETpa CYTOUYHOIO M MECSIMHOIO pa3pelieHus 3a nociuennue 10 ner.

I[J'IH IMMOJIHOOCHHOI'O OXBaTa TCPPUTOPHUHN y36eKI/ICTaHa, ObLIN BBI6paHBI BCC
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UMEIOIME Ha TEPPUTOPUM  Y30EKHCTaHA  METEOPOJOTUYECKUE  CTaHIMH
(80 cranImuii).

J1J1s1 OTTIOPHBIX CTaHITUH OBLITN PACCUUTAHBI:

NHTerpaibHble KpUBbIE pacIpeeNIEHNs CKOPOCTH BETpa

o Koaddurmment pacnpenencHuss CKOpOCTH BeTpa MO TpajalusM Ha
BbIicOTE 10 M

o Pexxnm xapakrepuctuk BeTpa 10 BbICOTHI 50 METPOB

o Koaddurmment pacnpenencHuss CKOpOCTH BeTpa MO TpajalusM Ha
BbIcOTE 50 M

o 3HaueHus cpenHeun MPOU3BOJIUTEILHOCTH BEePTUKAJIbHOM
BeTrposneprernueckoit ycTaHOBKY Ha BeicoTe 10 M

o 3Ha4YeHUS CpenHei MPOU3BOAUTETHHOCTH BEPTUKAJIbLHOI
BeTposHeprernueckoi ycTaHOBKH Ha BbIcoTE 50 M

o 3HaueHusi  cpeaHed  NPOU3ZBOAUTEIIBHOCTH  TFOPHM30HTAJIbLHOM
BeTposHeprernueckoi ycTaHOBKH Ha BbIcoTE 50 M

o Paznumna cpenHeun MPOW3BOIUTEILHOCTH TOPU30HTAJIBHOM
BeTposHeprernueckoll yCTaHOBKH OT BEPTHKAJIbHOM Ha BeicoTe 50 M

Pe3ynbTathl pacueToB MO3BOJISIOT CHIENATh CIEAYIOIINE BHIBOBI.

B nporecce BbIMOIHEHMS TPEICTaBIIEHHBIN pabOThl ObUT BBHIOTHEH aHAIN3
BETPOBOI0 peknMa Y30ekucrtaHa. [lokazaHo, YTO BEpOATHOCTb BO3HUKHOBEHMUS
BETpa, CKOPOCTh KOTOPOTO BBINIE YPOBHS Hadaja paOdOThI BETPOIHEPTETUUCCKUX
arperaToB COCTAaBJIICT: Ha CEBEPHBIX U MYyCTHIHHBIX 30HaX 30%, B IEHTPaIbHBIX U
10’KHBIX Tepputopusix 20%, B IpeAropHbIX, TOPHBIX 30HAX, a Takke B DepraHckoit
nonune 10 10%

AHanM3 BETPOIHEPIeTUYECKUX PECcypcoB Y30eKHCTaHa MOKa3al, 4YTO
BeTposneprernueckue yCTaHOBKH MOTYT paboTaTh JOCTATOYHO S(PPEKTHBHO Ha
CEBEPHBIX TEPPUTOPHUSAX U B IIyCTHIHHON 30HE.

['opusoHTansHbie  BeTposHepreTndeckue ycTaHOBKH Oosiee 3(h(EKTHBHBI
IUIL TEPPUTOPUH Y30€KHCTaHa, HECMOTPsI Ha OOJIBIIYI0O HOMHHAIBHYIO CKOPOCTH
BeTpa (9 mM/c, TorJa Kak y BEpTUKAJIBHOTO 7-8 M/C)
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Kak BumHO U3 pe3ynpTaToB (IPUIIOKEHUE 2), TOPHU3OHTAJbHBIC
Berposnepretuueckue ycTaHOBKM Oojiee TMPOU3BOAUTENIbHBI 10 CPaBHEHHUIO
C BEpPTHKAIbHBIMU BeTposHepreTudyeckuM ycTaHOBKaMu. Tak, B NpEeAropHBIX,
TOPHBIX paiioHaxX, B @epraHckor JOJMHE 3HAYEHUS CPETHEN MPOU3BOAUTEIBHOCTH
BeTpoarperata MmeHee o KBT*4. B Tamkentckoid, CeipaapbuHCKON U JI)KH3aKCKOM
obnactsx, a Takxke, B [Ipenropusix paitonax Camapkaniackoi, KamkamapbHHCKOM
n CypxaHgapsuHCKOW oOnacTsax pasnuna 500 kBT*4 B mosb3y TOpH30HTAITBLHOTO
BeTpoarperata. B nenTpanpHOM uyactu pecrnyOiuku ['opuszoHTanbHbll THD BOY
BbipabOaTeiBaeT Ha 1000-2000 kBt*u Oosbmie, yem BeprTukanbHbiii THIL.
A Ha ceBepe ctpanbl (Pecny6nuka KapakanmnakcTtaH), pazHulia coctapisieT 0osee
3000 kBt*uy.

Yro B CBOIO 0ouepeab MO3BOJIAET CclieiaTh BbIBOJ, YTO BeTposHepreTuueckue
YCTAaHOBKHM TOPU30HTAIBHOrO THNa Oojiee 3((HEKTUBHBI U MPEANOUYTUTENbHbI IS
Teppuropun  Y3b6ekuctaHa. B ocobennoctu Ha ceepe (PecmyOmuka
Kapakannakcran), ycraHoBka BOY nHaunOosiee nepcnekTuBHa Y4YHUTHIBas OCTPYIO
MOTPEOHOCTh B COXPAHEHMSI SKOJIOTUYHOCTH B IaHHOM TEPPUTOPUH.
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[Tpunoxenue 1

HYHKTI)I HA0JI10/IeHU HCIO0JIb30BAHHbIE B JAHHOM HCCJI€IOBAHUN

Ne Cramuus TeppuTopuanabHoe Ne Cranuns TepputopuajibHoe
pacnosioxKeHne pacrnoJjoKeHne
1 TamkeHT 45 | Celpnapbs CoIpaapbuHCKas
2 | Surutons 46 | Suruep 00J1acTh
3 Tros0yry3 47 | Camapkann
4 Koxkapan 48 | darbut
5 JaneBep3un 49 | Kympabaxg Camapranickas
odJ1acTh
6 Bbexaban 50 | Hypaban
7 | Anmanbix Tamﬁ"e“"“a” 51 | MaiimanGa
8 | Anrpen ovractk 52 | Kapum
9 Bamkuznncait 53 | I'yzap
10 | Cykok 54 | Jlexxanabax
11 | Jyxkast 55 | Hlaxpucs63 Kamkazapbumexas
12 | Ynmran 56 | Mybapek oBaCTS
13 | O#iramsr 57 | YnMkyprax
14 | Hyxkyc 58 | Axkpaban
15 | Kynrpan 59 | Munuykyp
16 | Unmobait 60 | Kyms
17 | TaxuaTam 61 Tepmes
18 | TaxTakynsIp Pecny6.nka 62 | lenay
19 | XKaciblk Kapakannakcran 63 | llypum CypxaHaapbHHCKas
20 | Kapaxammakus 64 [epaban 00J1aCTh
21 | MyiiHak 65 | Baiicyn
22 | AKTyMCYK 66 | Capslaccus
23 | bycron 67 AnmmkaH
24 | Vprem Xope3mckast 68 | Kyprairena AHAMIKaHCKast
25 | Xusa 69 | bo3
obaacTb odJ1acTh
26 | TwosamytoH 70 | Vayruap
27 | byxapa
28 | Kapakyns B 71 Hawmanran
29 | Asxaruma yxapckasi 00/1acTh 72 | Tan Ham ZHFZIH cKast
30 | JIxaHrenbInl 73 | Kamyuxk ooaactTh
31 | HaBom 74 | deprana
32 | Hypara 75 Kokang
33 CeHT00- 76 | Kysa ®epranckas
Hypata . 00J1acTh
34 | AxoOaiiran Hasoutickan 77 [Taxumapnan
35 | Byzay0ait obaacrn 78 | Capbikanna
36 | Tampasl
37 | Mamukyayk
38 | Yukynyx
39 | Jlxuzak
40 | Hyctnuk
41 | JlsmeMukop Jixu3zakckast
42 | Tamnstapan obaacTb
43 | baxman
44 | Snrukumnuak




[Tpunoxenue 2

Pe3ynbTaThl cpeiHEeN TPOU3BOIUTEILHOCTH BETpOarperara

CpenHsisi NPOU3BOAUTETHHOCTD Pazuuna

Ne Ha“MeHOB?H“e BeTpoarperara, KBr*u TOPU30HTAJIBHOIO
CTAHI Ui
BeprukaabHblii T'opu3zontanpupiii | OT BEPTHKAJIBHOIO

1 |AxGaiitan 5711,8 7975.,2 22634
2 |Akpaban 68022 9921,3 B119.1 |
3  |AKTymMCyK 4735,4 6518,9 1783,5
4 |Anmmanpik 3995.,8 5095,3 1099,5
5 |A=rpen 987,1 904,1 -83
6 | Anmmkan 1746,1 1697,8 -48.3
7 |Asxarurma 6802,2 9868.,4 3066.3 |
8 |Baiicyn 1340,1 1269.3 |] -70.8
9 |baxman 2780,8 2801,9 21,1
10 |Banksissurcait 904, 1 7534 I -150.7
11 |Bekaban 3995,8 5095,3 1099,5
12 |Bo3 2184 2184 0
13 |Bysaybaii 43179 5719,9 1402
14 |Bycron 2703,2 2801,9 98,7
15 |Byxapa 6387,4 9316,2 2928.9 |
16 |TI'amisapan 1318,1 1254,1 -64,1
17 |Tysap 1746,1 1697.8 -48.,3
18 |Jarout 987,1 904,1 -83
19 |JlanbBep3uH 998.6 9347 -63,8
20 |Jenay 13114 1254,1 -57.3
21 |Jexkanaban 6727,7 10792,3 064.,6
22 | JoxaHrenb bl 5379,8 7268,9 1889,1
23 | JIxu3ak 998.6 9347 -63,8
24 |dykant 934,7 801,9 -132,8
25 | dyctimk 987,1 904,1 -83
26 [Kacasix 14462,4 17450,5 2988,1 |
27 |Kamumuk 2278.,4 2185,7 -92.7
28 |Kapakanmakus 9371,3 13348 3976,7
29 |Kapaxysib 3208,5 3451,6 243,1
30 |[Kapum 5379,8 7268.,9 1889, 1
31 |Kokann 1794,4 1717,6 -76,9
32 |Kokapan 401 2184 -182,6
33 |Kyga 823,6 639,8 I -183,9
34 |Kym 904,1 753.4 [ -150,7
35 |Kyurpan 5711,8 7975,2 22634
36 |Kyprantena 998,6 934,7 -63,8
37 |Kympaban 1340,1 1269.3 -70,8
38 |JIsumbMuKOD 3208,5 3477,7 269,2
39 |Mammkymyk 44372 5906,3 1469,1

72




[Tpunoxenue 2 (mpogoinKEHNE)

CpenHsisi Npou3BOANTEIHLHOCTD Pazuunna
HanmenoBanue
Ne . BeTpoarperara, KBr*u TOPU30HTAJIBHOIO
CTAHIM I
BeprukaabHblii TopusonTanbibiii | 0T BEPTHKAJILHOIO
40 |MuHIYKYD 950,1 845,4 -104,7
41 |Mybapek 974,3 919.,4 -54,9
42 |Myiinak 6246,2 8673,8 2427
43 |Hason 6727,7 10492 3764.3
44 |Hamanran 3208,5 34777 269,2
45 |Hykyc 7248,3 10792,3 3544
46 |Hypaban 401 218,4 -182,6
47 |Hypara 7717,7 616,8 -160,9
48 |Oiiranar 4709 65189 1809,8
49 |Tlatinan6a 934,7 823.,6 [| -111,1
50 [ITam 218.,4 218,4 0
51 |Camapkann 987,1 888,8 -98.3
52 |Capslaccust 23374 2196,9 [ -140,5
53 |Capslkanma 2184 218.,4 0
54 |Cento6 Hypata 37249 42457 520.,8
55 [Cyxok 823.,6 639,8 H -183.9
56 |Ceipmapbs 974,3 919,4 -54,9
57 |Tammst 5379,8 7268,9 1889,1
58 |Taxmaram 1746,1 1697,8 -48.3
59 |Taxraxymsip 3208,5 34777 L 2692
60 |Tauxent 961,6 888,8 ﬂ -72.8
61 |Tepmes 5379,8 72689 1889,1
62 |Tros0yry3 9743 919.,4 -54.9
63 |Tiomvyron 1794,4 1675,8 [ -118,6
64 | Yayruap 888.8 730,4 -158,3
65 |Yprenu 6387.,4 9316,2 2928.9
66 |Yukymyk 5711,8 7975,2 226314
67 |Deprana 845,4 662,7 -182.6
68 [Xwusa 1311,4 1269.,3 -42,1
69 |Yumbaii 37249 4308,8 584
70 |Ymmran 904,1 777,77 -126,4
71 [YuMmkyprax 561,9 2643 [% -297.,5
72 |[Maxumappau 401 218,4 -182,6
73 |[axpucs63 998.,6 934,7 -63,8
74 |Illepaban 3208,5 34777 1 269,2
75 |Ilypun 9347 823,6 | -111,1
76 |Surmep 3995.,8 49759 980,1
77 | SIHrMKHANUIAK 3530,2 43772 847
78 | SIHruronn 9743 919,4 -54.9
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