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THH C TIOMOIIbIO BeTpa. BepTukampHO-0ceBast BETps-
Hast TypOMHA OTIIMYAECTCs TEM, YTO €€ JIONACTH ycTa-
HOBJIEHBI Ha TPEXMEPHOU pame, )KECTKO COENHEHHOU
C KOJIBIIEBBIM IIOIIJIABKOM; JIOTIACTH SIBJISIFOTCSI JIOTIA-
CTAMH C JBYCTOPOHHHM IOZBEMOM; MOJBEMHBIE JIO-
MACTH MMEIOT a’pOIMHAMUYECKHN MPOGWIIb, mMOm00-
HBII KPBUTYy CaMoJIeTa, IPHYEM TIEPETHNE KPOMKH JIO-
macTte OOBIYHO HANpaBICHBI MPOTHUB BETPA, a 3al-
HHUE KPOMKH - TI0 BETPY; YIVIbI aTaKd W HAIpaBICHUE
MOABEMA JIOTTACTEH MOTYT OBITh OTPETYINPOBAHBI aB-
TOMATHYECKH CTIEIHAIBHBIM yCTPOWCTBOM Uepe3 KOM-
MBIOTEP B COOTBETCTBUU C MOMEHTAJIbHON CUIION BET-
pa Ha JOmacTsX, MO3BOJSAS BETPSHOM TypOWHE Bpa-
LIaThCs C OTHOCUTENBHO MTOCTOSSHHOM YIIIOBOM CKOpO-
CTBIO, & PETYINPOBKY BBIXOIHON MOIITHOCTH ITPOHM3BO-
JIIT Ha OCHOBAaHHMH MOTPEOHOCTH 3IEKTPOCETH B IIpe-
Jenax 10 MaKCMMAaJIbHOM BBIXOAHOM MOIIHOCTH; BCE
JIONIACTH BETPSIHOM TyPOWMHBI BBITIOJIHSIOT TOJIBKO OT-
pHLATENbHYIO PabOTy B OJHOM WIIH IBYX ITOJIOKEHUSIX,
KOT/Ia HalpaBJCHUE BETPA COBMAAAET C KPyroBOH Ka-
CaTeJIbHOM, M MOTYT IIPH HEOOXOIUMOCTH BBITIOTHATH
MIOJIOKUTENIBHYIO T OTPUIATEIbHYIO padoTy B ApY-
THX TTOJIOXKEHHAX; @ 3aTOPMO3HUTH BPAIIEHUE BETPSHOM
TypOMHBI MOXXHO, I3MEHHMB yTJIbI ATAKH U HATIPaBJICHUE
MOABEMA JIOMIACTEH MO/ YIIPABICHHEM KOMIIBIOTEPA.

IV 920059107



Onucanue H3odpeTreHus
BEPTHUKAJIBHO-OCEBASI BETPSIHASI TYPBHUHA C PET'YJINPYEMOU
BBIXOJ{HOM MOIIITHOCTBIO
O6aacTh TEXHHKH, K KOTOPOi OTHOCHTCS H300peTenne

N306peTeHre OTHOCHUTCS K BEPTHKAIBHO-OCEBOH BETPAHOM TypOuHE ¢
PEryIMpyeMON BBIXOZHOM MOIIHOCTBIO M OTHOCHTCA K TEXHHMUYECKOM obnactu
BEIPaOOTKH SHEPIHH C IIOMOIIIBIO BETPA.

IIpenmecTByOmuii ypoBeHb TEXHUKH

Kurtaii wumeer Goratele pecypcel ansi  BeTposHepretukd. Ilo
npeaBapuTeNbHBIM mofcyeTaM Kuralickoit Axanemun Mereoposornueckux Hayk
BO300HOBIsEMBIE pE3EpPBhI 3HEPTUH BeTpa Ha BhicoTe 10 M Han 3emnell B Kurae
coctapnseT 253 I'Bt. B Kurae moxeT BbIpabarbiBaThCsi 6ojiee COTHM I'MIaBarT
SIEKTPUYECKOM DHEPrMM CO CTAaOMIBHOM YCTAaHOBJIEHHOW MOIIHOCTBIO, €CIIU
BeTpsAHas OHeprusi Oyner  BeIpabaTelBaTbCs  NPH  BETPOTCHEpalMUd €
MCIIONIb30BAHUEM TEXHOJIOTHH 10 M300PETEHUIO B 30HAX aKTMBHBIX OKOJO3E€MHBIX
BO3/YLIHBIX TOTOKOB Ha 'PaHUYHOM C 3€MJIEH YPOBHE B OIPENETICHHOM MECTe, YTO
JIOCTaTOYHO [JIs1 BHITECHEHHUS YTOJILHON DHEPreTHKH, UCIIOIBE3YyEMOM B HacTOsIIEe
Bpems B Kurae.

BerposHepreTrka B HacToOsIIee BpPEMs HCHONB3YyEeTCS MPEUMYIIECTBEHHO
Ins  BeIpaGOTKM BETpOBOW dHeprud. IlpemmymiecTBa BEIPAOOTKM BETPOBOH
suepruu: (1) CTOMMOCTh NOCTPOMKH BETPSHOM OJIEKTPOCTAHLMU HEBENMKa U
ropasfio HIKe CTOMMOCTH THAPO3JIEKTPOCTAHIIMH, TEIUIOIEKTPOCTAHIIUN HIH
aTOMHOM JJIEKTPOCTaHIUH; (2) SABIASACH YKUCTHIM INPUAPOAHBIM  UCTOYHHKOM
SHEPrvHM, SJHEPTHs BeTpa He BBI3bIBAET MPOOIEM 3arpA3HEHUS OKPYKAKOIIEH Cpebl
B OTIIMYHE OT SHEPIUH, [T0Jy4aeMoil ¢ HOMOIIBIO YIIIsi, HeOTH M SI€PHON SHEPTHH,
(3) 3a UCKIIOYEHUEM IUIAHOBOTO TEXHHYECKOIOo OOCIY>XUBAHUS BETPOIHEPTETHKA
He TpebyeT pacxofa TOIUIMBA B OTJIMYHE OT YTONbHOH, He(TAHOH W AMEpHOM
SHEpreTHKH, TaKMM O6pasoM, CTOMMOCTb SKCIUTyaTalliM yCTAHOBKH HU3Ka; (4)
BETEP ABJISETCS BO30OHOBISIEMBIM, JKOJIOTHYECKH YUCTHIM UCTOYHUKOM SHEPIUH €

orpoMHeIMH pe3epBamu; H (5), Hambonee BaXHO€ — 30HBI C aKTHBHBIMU
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OKOJIO3EMHBIMH  IIOTOKaMH BCTpE4YalOTCs II0 BCeMy MHUpY, a Oiaromaps
BETPOJHEPreTUKE, CIIOCOOHOH TIeHepHpOBaTh JSHEPrHI0O B J000E BpeMs BHE
3aBHCHMOCTH OT CE€30Ha MJM TIOAa, U, CIEAOBaTENbHO, dNEKTPUUYECKOH IHEPruH,
BeIpabaTeIBAEMOM Ha  TaKMX  ydacTKaX  BETPOYCTAHOBKAMH,  BO3MOXHO
HETIOCPEICTBEHHO 3aMECTUTD SHEPIUIO MCKOIIaEMOI0 TOILUIMBA, NPEUMYIIECTBEHHO
HCTIONIb3YEMYIO B HACTOsIIEE BPEMs, IIPU KOPPEKTHOM ITPUMEHEHHH BETPOBOM
SHEPruHu.

Hapany ¢ Gopeboif ¢ m1oOGanbHBIM IOTEIJIEHHEM M OSHEPreTHYECKUM
KPH3MCOM BO BCEM MHPE CTPaHbl CTPEMSATCS K Pa3BUTHIO M HCIIOIL30BaHHUIO
BETPOBOM DHEPrHM, 4YTOOBI MMHUMH3HPOBAaTh BBIOPOCHI YIVIEKHCIOIO rasa H
NPOYMX MApHUKOBEIX ra30B, a TaKXKe 3alUTUTh IJIAHETY, Ha KOTOPOH MbI KHBEM.
Onnaxko 3NEeKTpUYECKas 3HEprus, BeIpabaTriBaeMast Haubonee
pacrlpoCTpaHEHHBIMH Ha CErOJHAIIHMN J€Hb BHUJAMH BETPOYCTAHOBOK, HE
TIOAXOIUT B Ka4eCTBE OCHOBHOIO IMTaHMA JJIs JJIEKTPOCETe BCeX CTPaH B CHUILY
COOCTBEHHBIX NpoGneM ¢ Ka4ecTBOM, [OITOMY H300pETEHHE HMEET O0COOYIO
3HaYUMOCTb.

KitoueByro ponk B BBIpaOOTKE SHEPrHM C IIOMOLIBIO BETPA MIPAOT
BETPAHbIE TypOMHBI, KOTOPbIE IpPEACTABISAIOT COOON YCTPOWCTBA HAKOIUICHUS
BETPOBOM SHEPIHM U MOTYT OBITH pa3/esieHb! Ha IBe KaTETOPUH: C TOPU3OHTAILHOM
nubo BepTHKaNbHOH ochblo. Ha ceropHAuIHmiA [eHs KpyMHOraGapUTHEIE BETPSHBIE
IHEPreTUYECKUE CUCTEMBI, KaK IPaBUIIO, SBISIOTCS YCTAHOBKAMH HAKOIUIEHHUS
BETPOBOW JHEPTUM C TOPU3OHTANBHOM OChl0. OIHAKO BETPSHBIE TYpOHMHEI C
FOPU3OHTAJIbHOM OCBIO JOJDKHBI COOHpaTh BHEPTUI0 TONBKO B HaBETPEHHOM
HaIIpaBICHUH, TaKUM 00pa3om, HpOCTpcher VICTIOJIb30BaHMUS BETPOBOH DHEPIHH
B 1I€JIOM OI'PaHMYEHO IIMPUHOM B HECKOJIBKO AECATKOB METPOB HHXE BHICOTHI 100
METpPOB Haja IIOBEPXHOCTHIO 3emund. IIpu 3TOM oOecneynTh HelpepLIBHEIMN
CTaOMIIBHBIA BBIXOJ MOIIHOCTH HEBO3MOXKHO, 4 YCTAHOBIEHHAs MOIIHOCTh Ha
CAVHHIY M 00ILlas yCTaHOBJIECHHAas MOIIHOCTh BECbMa OrpaHdueHsl. Hanpumep,
KpyroBas ~ 3HEProlPOU3BOAMTENLHOCT:  Gomee 3000  BeTpOreHepaTopoB,

yCTaHOBIEeHHBIX B JlaHuy, cocrasnsdeT numb 10 mapa kBt/4, a cpennee 3HaueHue
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3¢ dexTUBHON BBIPaOOTKM DHEPrUU OTAEIBHOTO BETPOreHEpaTopa COCTABISET
mub 380 kBT. Tem He MeHee, IO MPUOIU3UTENBHBIM OLIEHKaM, 00II[ee KOJIMIeCTBO
JIOCTYITHOM B HacToflllee BpeMs 3HEPruu BeTpa cocTraemsieT oT 1 mo 10 mupa.
KBT/4 ToNbKO Ha yKa3aHHOM IOTPAaHUYHOM C 3eMJIeit YpOBEE, U 3TO 3HadeHue B 10
pa3 Oosbllle, 4eM aHajJor OT OOLIEMHUPOBEIX BOAHBIX pecypcoB. Ecnu craHer
BO3MOXXHBIM HCIIOJIB30BaTh SHEPTUIO BETPa HA BBICOTE HECKOJBKUX COTEH METPOB
WIM Jaxe Ha BblcoTe | KM OT 3eMid, OCO0EHHO Ha YydJacTkax ¢
BBICOKOKa4Y€CTBEHHBIMHI BETPOBBIMHU pECYpCaMHU B 30HaX ¢ OYPHBIMH BO3AYUIHBIMH
IIOTOKaMH Ha IIOTPaHUYHOM C 3eMJIell YPOBHE, HMEIOIUXCI B HEKOTOPBIX MeCTax
3eMiid, BETEpP CMOXET HEMOCPEACTBEHHO CHa0XaTh OJIEKTPOIHEPrHeH s
YAOBJIETBOPEHHS OOIIIEMHUPOBEIX MTOTPEOHOCTEM B SJHEPIUH.

B Hacrosimiee BpeMmsi BeTpsiHble TYpOMHBI C BEPTHKAIBHON OCHIO,
UCIIONIB3yEeMBIE B KaueCTBE aJIbTEPHATHBBI, UMEIOT HENOCTAaTKH, aHaJOTHYHBIE
HEZ0OCTaTKaM BETPSHBIM TypOHMHaM C TOPHU30HTAIBHON OCHIO, & UMEHHO: Malloe
KOJTM4ECTBO coOHMpaeMoi »Hepruu, Majnas MPOU3BOAUTENLHOCTh M HeCTaOMIIbHAS
BBIXO/IHasl MOIIHOCTh. BepTukanpHO-oceBas BeTpsiHas TypOWHa C peryaupyemoit
BBIXOZHONW MOIIHOCTBIO IO H300pETEeHHIO HE HMeEEeT MpoOJieM, CBA3AHHBIX C
HanpaBiIeHUEM BeTpa U MOXET cOOMpaTh SHEPTHIO MPH Pa3/IUYHBIX HaIlpaBIECHHIX
BETpa B Pa3IWYHbIX FOPU30HTAIBHBIX IUIOCKOCTAX. CaMbIM Ba)KHBIM ABJISAETCS TO,
YTO yINIBl aTaK{ W HaIlpaBJIEHHE MOJBEMHON CHIIBI JIOMACTEH, YCTAHOBJIEHHBIX HA
BETPSHOM TypOHMHE, MOIYT perylIupoBaTbCsi aBTOMATHYECKH CHEIHAIbHBIM
YCTPOMCTBOM C NOMOIIBIO KOMIIBIOTEpAa HA OCHOBAHHM IMOTPEOHOCTH 3JIEKTPOCETH
B 3aBUCHMOCTH OT MTHOBEHHOH CHJIBI BeTpa Ha JIOMAcTAX. Bce JionacTi BeTpsAHOM
TypOUHBI Ie1al0T TOJILKO OTPHUIATEIbHYIO paboTy B OHOM MITH ABYX IOJOXEHHIX,
KOIZla HalpaBlIEHHE BETpa COBMIAJAaeT C KPYTOBOW KacaTeIbHOW M MOTYT JeJaTh
HOJIOKUTENBHYIO TUO0 OTpULATENEHYIO paboTy o Mepe HeOOXOOQUMOCTH B APYTHUX
IOJIOKEHUSIX, 3HAUUTEIBbHO TOBbINAS 3(PGEKTUBHOCTh BBIPAOOTKH SHEPIUH
BETPSIHOU TypOMHEL

[lennro HacTOAIMIETO M300PETEHUS ABIAETCS MPEONOJICHUE YKA3aHHEBIX BBIIIE

HEAOCTATKOB, TaKHX KaK MCHBIICC KOJIHUYCCTBO co6mpaeM01>’1 JOHEPTI'UHY, Oonee
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Hu3kas 3(Q(QEeKTUBHOCTh U HecTabuibHas BBIXOJHAS MOILHOCTh CYIIESCTBYIOIIUX
TEXHOJIOTUH BETPOIHEPIETHKH.
CymnocTs H300peTeHusn

ITpennokeHa BepTHKAJBbHO-OCEBass BeTpsHas TypOMHA C peryaupyeMoi
BBIXOJIHOM  MOIIMHOCTBIO, KOTOpass MCIOJIL3YyET B  OCHOBHOM  3aJaHHBIC
XapaKTepUCTUKU BETpa U CIIOCOOHA reHepHUpOBaTh SHEPTHIO B TEX MECTaX B MHPE,
r7le Ha NOTPaHUYHOM C 3€MJIEH YPOBHE YCTOMYMBEIE IIOTOKH BO3AYyXa CYIIECTBYIOT
B J000oe BpeMs 4YeThIpeX BpeMeH roja Kaxabli roa. BeprukanbHo-oceBas
BeTpsiHass TypOWHAa HMeeT O0COOyI0 KOHCTPYKIHUIO, B KOTOPOH YIVIBI aTaku H
HAIllpaBJIeHHe TMOJAbeMa JIONacTei, YCTaHOBICHHBIX Ha BETPSHOM TypCHHE, MOTYT
peryiupoBaTbCs  aBTOMATHYECKH 4Yepe3 KOMIBIOTEp B COOTBETCTBHH C
MOMEHTAJILHOM CUJION BeTpa Ha JIOMACTSAX; BCE JIOMACTH BETPSHOH TYpOUHBI
BBITOJIHAIOT TOJBKO OTPHLATENIbHYI0 paboTy B OJHOM HIIM ABYX IOJIOKEHHSX,
KOTa HamlpaBlIeHHE BeTpa COBMNAJaeT C KPYroBOM KacaTeJIbHOW, W MOIYT IIpH
HEOOXOMAMMOCTH BBINOJNHATE TIOJIOKUTENBHYIO JHOO OTpHUIATENBHYK) paboTy B
JAPYTHX MOJIOKEHUSAX TakK, YTO eIUHWYHAs BeTpsHas TypOuHa crnocobHa cobuparh
OHEPTHIO BeTpa B pafuyce COTEH METPOB M Jaxe KWIOMETPOB U CTaOMIBHO
obecrieynBaTh MHJIJTMOHBI KHWJIOBAIT OJJIEKTPOIHEPTUM BBICOKOIO KayecTBa CO
CTaOMJIPHOM YacTOTON TIEepEMEHHOTO TOKa M aBTOMAaTUYECKOH perylIUpOBKOM
BBIXOJIHOH MOIITHOCTH aHaJIOTUYHO CYILIECTBYIOILINM arperaram
TEIUIOIEKTPOCTAHLIUHN, B 3aBUCUMOCTH OT NOTPEOHOCTEN 3arpy3KH IEKTPOCETH.

Yrobbl 00eCreynTh JOCTHXKEHHE JaHHOTO 3ddekrTa, IpeIokKeHO
TEXHHYECKOE pEIIeHHe B BHAE BEPTUKAIBHO-OCEBOM BETPSHON TypOMHBI U
peEryarpyeMoi BHIXOTHON MOILIHOCTEIO, CONEpIKallleld ONopy BETpsSHOW TypOHHEI
BCTPOEHHYIO 0€3BaJIOBYIO KOJIBLIEBYIO TPEXMEPHYIO PaMy, KECTKO COEIUHEHHYIO C
KOJIBIIEBBIM  MOIUIABKOM JUIS IOAJEp)KaHUs JIONAcTed, IIpUYEM JIONACTH
YCTAaHOBJIEHbl Ha YKa3aHHOH TpexXMepHOH pame. BepTukanbHO-OCeBas BeTpsAHAA
TypOHMHA XapaKTepHU3yeTcsl TEM, YTO OIOpa BETPSHON TypOMHBI UMEET KOJIBLEBYIO
KaHaBKy C BOJOM; KONBIEBOW IOIUIABOK, JKECTKO COCOUHEHHBIH C TpEeXMEpHOMH

paMoﬁ, IIpCACTaBIACT co00M HIXKHIOK 4acTh IIOBOPOTHOI'0O MEXaHHU3Ma BCTpHHOfI
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TypOMHBI, a opMa KOJIBLIEBOTO MOIIIaBKa MOABMXKHO COBMEIIAETCS ¢ BHYTPEHHEH
ITOJIOCTBIO KOJIBLIEBOM KaHABKH; JIONIACTU BETPSHOU TypOUHBI SBISIOTCS JIOTTACTIMHU
C ABYCTOPOHHUM IOJBEMOM C a3pOJMHAMUYECKUM IpOodHieM aHAIOTUYHO KPBUTY
caMmoJjieTa, IPUYEM UX NepedHHe KPOMKH OOBIYHO HAIIpaBJICHBl NPOTHB BETpa, a
3alHMe KPOMKH — II0 BETpPY; KOJblLIEBasd KaHaBKa Ha ONOpE HarpykeHa BOLOH,
HUDKHSS 9acTh NOBOPOTHOIO MEXAaHW3Ma YXOIUT MIyOOKO B BOAY, @ €ro BEpXHSAS
YacTh IUIABA€T HA NOBEPXHOCTH BOABI, BHINIOJIHAS POJIb HOCUTENSA (I BBIBOAQ
SHEPIuH; YNIbl aTaKd U HamNpaBlIeHHE IIOAbeMa JIONAcTeld, YCTAaHOBICHHBIX Ha
BEeTPSIHOM TypOMHE, MOILYT aBTOMAaTW4YeCKH pPEryJHUpOBaThCH CISIHAIBLHBIM
YCTPOHCTBOM 4Yepe3 KOMIBIOTEP B COOTBETCTBHUY C MOMEHTAJIBHON CUJION BeTpa Ha
JIONACTAX; BCE JIONACTH BETPSHOW TYpOWHBI BBIIONHSIOT TOJIEKO OTPHIATENBHYIO
paboTy B OJHOM WJIM JBYX ITOJIOKEHHUSIX, KOTHa HallpaBleHHE BETpa COBIANAET C
KpYyroBoM KacaTejIpbHOW, M II0 Mepe HEeOOXONMMOCTM MOTYT BBINOIHATH
IIOJIOKUTENbHYIO WM OTpHIATENbHYI0 paboTy B JApPYrHX IMojioxkeHusx. Ilpu
IpaMOTHOM pacCTaHOBKE MOAOOHBIX BEPTHKAIBHO-OCEBBIX BETPSAHBIX TYpPOHH C
PEeryJaIupyeMoi BBIXOAHOM MOILHOCTBIO B HEKOTOPBIX OOJIACTIX CpeaHE-BBICOKHX
IIMPOT 3€MJIM, TA€ €CTh 30HBl C AaKTUBHBIMH BO3IYIUHBEIMH IIOTOKAMHM Ha
IIOTPaHUYHOM C 3€MJIEM ypOBHE, TEHEPUPYIOIIME SHEPrul0 YCTaHOBKH,
IIPUBOAMMBIE B JCHCTBAE ONHOM BeTpsiHOM TypOUHO#, MOryT CTaOHILHO
ofecrieynBaTh MWUIHOHBI KHJIOBATT JJIEKTPOIHEPTHH BBLICOKOTO KAYECTBA CO
CTaOMIIBHOM 4YacTOTOH IepeMEHHOTO0 TOKa M aBTOMAaTHYECKOM peryIupoBKOi
BBIXOIHOH MOILIHOCTHU QHAJIOTUYHO CYLIECTBYIOIUM arperaram
TEILIONEKTPOCTAHIIUM, B 3aBUCHMOCTH OT NOTPEOHOCTEH 3arpy3Ku 3ne1cho¢eTn.

ITonoxutensHblt 3ddexr HacTosmEero H300peTeHHs 3aKIKYaeTcs B
cnenyromeM. KonpleBoil MOBOPOTHBIA MEXaHHU3M OTHOCHUTCS K BCTPOEHHOM
Oe3BasioBoil TpexMepHOi pame. CoOIIacCHO KOHCTPYKTHBHOMY HCIIOJIHEHHIO
MTOJIYTIOTPY>KHOI'O0 KOJIBIIEBOTO IIOBOPOTHOIO MEXaHW3Ma B KaHaBKE OIOpPBI, Kak
CONPOTUBJIEHUE JBWXKCHHUIO, TAaK M COIPOTUBIEHUE TPEHUIO IIOBOPOTHOTO
MEXaHH3Ma OYEHb Majibl, YTO CHHXXAeT NOTpeblIeHHe PeaKTHMBHON MOIIHOCTH.

Jlonacty BeTpstHOW TypOHMHBI ABISAIOTCA JIOMACTAMH MOABEMHOIO THIA H HMEIOT
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a’pPONUHAMHUYECKUM NpoQUIb - TOAOOHO KpEUTYy camojieTa, IMpHYeM IEepEAHHUe
KPOMKH JionacTeif oOBIMHO HaNpaBieHbl MPOTHB BETpa, a 3aJHHE KPOMKH — IO
BETPy; YIIBI aTaky Y HalpaBlCHHE IOAbeMa JIONacTedl, YCTAHOBICHHBIX Ha
BETPSHOM TypOWHE, MOTYT aBTOMATHYECKH PpETyIUPOBATHCA —CHCLHAIBHEIM
YCTPOWUCTBOM Uepe3 KOMIIBIOTED B COOTBETCTBMU C MOMEHTAIBHON CHIIOH BETpa Ha
nonactaX. Bee jomacTH BeTpsiHOM TYpOMHBI BBINOJHAIOT TOJBKO OTPHIIATEIbHYIO
paboTy B OOHOM WM ABYX IOJOXEHHUAX, KOTJA HalpaBlieHHe BETpa COBNAIACT C
KpPYyroBO#  KacaTelbHOM, W TpU  HEOOXOAMMOCTH  MOTYT  BBIITONHATH
TIOJIOXKHUTENBHYIO WM OTPHULATENbHYI0 paboTy B ApYrux mojioxeHusx. llpu
IPAMOTHOM paccTaHOBKE IMONOOHBIX BEPTHKATBHO-OCEBBIX BETPSHBIX TYpOUH C
perynupyeMoil BBIXOZHOM MOINHOCTBIO Ha yd4acTKaX CpeIHE-BBICOKHMX IIMPOT
3emiy, IJi€ €CTh 30HbI C AaKTUBHBIMHM BO3AYIIHBIMHU ITOTOK4MH Ha IIOTPAaHUYHOM C
3eMileil ypoBHE, CTAHOBUTCSI BO3MOXKHBIM BBIPaOaThIBaTh SJHEPIHIO BETPa C 3EMJIH U
IIHPOTHI B IIpeJieiaX pajuyca Wik Ha pacCTOSHUM OT HECKOJIBKUX COTEH METPOB 110
KUI0MeTpoB. TakuM 06pa3oM, NreHEpUPYIOIIME SHEPTHIO arperarsl, IPHBOAUMBIEC B
JieficTBHE OHOM BETPSIHOM TypOMHOM, MOTYT CTaOHIBHO IOCTABIATh MUJUTHOHBI
KWJIOBAaTT DJIEKTPOHEPIMH BBICOKOrO KadecTBa CO CTaOMIBHOM 4YacTOTOH
IIEPEMEHHOTO TOKAa M aBTOMATHYECKOH pPEryJMpOBKOW BBIXOAHOM MOIHOCTH
AHAJIOTMYHO CYLIECTBYIOUIUM arperaraM TEIUIOJIEKTPOCTAHLMA, B 3aBUCHMOCTH
OT MOTPeOHOCTEH 3arpy3KH SIEKTPOCETH.
Ilepeuennb ¢puryp deprexei

Uso6perenue Gyner omucaHo Gosnee MOAPOOHO CO CCBUIKOW Ha YEPTEXU M
KOHKPETHBIC BAPUAHTHI OCYILIECTBICHHUS.

Ha @wur. 1 npuBeeHo cxeMaTHYeCKOE H300pa)K€eHHE B KauyeCTBE IpUMEpa,
MIOKa3bIBAIOIIET0 KOHPUTYpalUio (PakTUYECKOTO KOMILIEKCHOTO OTHOCHTEIHHOIO
BETpa, MIPOMCXOIAIIET0 OT €CTECTBEHHOIO BETPA, B WJUTFOCTPATHBHBIX TOYKaX OT
«a» 0 «g», U TAaHIE€HIIHAJBbHOTO OTHOCHTEIBHOTO BETpa, BHIPaOaTBIBAEMOTO W3
BpalleHUs BETPSHON TypOMHBI B pasHBIX MONOXEHUSX, W B3aMMONEHCTBHE C

YIPaBIAEMbIMU KOMIIBIOTEPOM JIONACTMH BETPSAHOM TypOHHEI [10 H300PETEHHIO.
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Ha ®ur. 2 mpuBeneHo cxemarndeckoe u3oOpakeHHWe NOABEMHOM CHUIIHI,
obpazyemoit  (aKTUUECKMM  KOMIUIEKCHBIM  OTHOCHUTESIBHBIM  BETPOM B
WUTIOCTPATUBHBIX TOYKax OT «a» JO «g» Ha JonacrsaXx, a TaKxke HuX
TaHTCHIMAJIbHAsE COCTaBNAIONIass M HOpPMajlbHas COCTaBISIOIIAs CHIBI B
COOTBETCTBYIOIIUX MOJ0XXEHUSIX TOBOPOTHOTO MEXaHU3Ma BETPSAHOM TypOUHEL.

Ha ®ur. 3 u ®ur 4 mnpeacraBieHbl cXeMaTHYeCKUe HN300pakeHUs
HEKOTOPHIX YCTPOMCTB IO H30OPETEHHUIO.

Ha ®ur. 3 nokasansl: 1 — cxemaruueckoe H300pa)kK€HHE YCTaHOBIEHHBIX
jgonacTed BeTpSHOW TypOMHBI; 2 — cXeMaTHYecKoe H300pakeHUe OITOPHOM
KOHCTPYKIIMH YCTaHOBJICHHBIX JIOMACTel; 3 — MonepeyHoe CeueHne MoIaBKa.

dur. 4 sBAgETCS CXEeMAaTHYECKUM H300paxkeHHeM Oe3BalOBOI KOJBLEBOM
TPEXMEPHOM paMbl, XECTKO COCAMHEHHOH C KOJBLEBBIM IIOIUIABKOM IJIS
MIOAJEPKAHUS JIONIACTEN U HIXKHEN KOHCTPYKIIMU KOJIBIEBOIO TTOTIJIABKA.

CaeeHusi, NoATBEPKAAI0IIHE BO3MOKHOCTD OCYIIIECTBJIEHUSI N300 peTeHus

Ha ®ur.l ucnonb3oBaHbl cleAyrone ob0o3HaYeHudA. 1 — CXeMaTHYeCKoe
u300paxkeHre eCTECTBEHHOTO BETPa; 2 — €CTECTBEHHBIN BeTep B MILTIOCTPATHBHEIX
TOYKaxX «a» M «b» BETPAHOW TypOWHBI, 3 — TaHTeHUHAJNBHBIA OTHOCHUTEJIBHBIN
BETEp, NPOUCXOMSANIMA W3 BpallleHWs BETPSHOM TypOMHBI B HMIUTIOCTPATHBHBIX
TOYKax «c» M «d» BeTpsHOW TypOuHbl, 4 — (aKTHUIECKHI KOMILIEKCHBIH
OTHOCHUTENBHBIA  BETEp, MPOUCXOAAINIMH OT €CTeCTBEHHOIO BeTpa M
TaHTE€HI[MAJILHOIO OTHOCUTENLHOIO BETPA, IPOUCXOSAIINI U3 BpallleHUs BETPSHOMN
TypOUHBI B WJUTIOCTPAaTUBHBIX TOUKax «e» H «f»; 5 — cxemarnyeckoe uzoOpaxeHue
COCTOSIHUS JIOTIacTeil BeTpsiHONW TypOWHBI B MIUTIOCTPATUBHBIX TOUKAaX «C» U «d»,
HalpaBJieHHE NOAbEeMA JIONAcTEN B MOJIOXKEHUH «C» HaXOAUTCS C MPaBOH CTOPOHEI
OT HaBETPEHHOIO HallpaBJICHUs JIONIACTEH, a HaIlpaBJIEHWE INOoAbeMa JIoNacTed B
HOJIOXKEHUN «d» HaxXogWTCs C JIEBOM CTOPOHBI OT HABETPEHHOTO HalpaBJIeHHS
jgonacted; TOUKM A U B sABnsIoTCS TOYKaMU KacaHUsI €CTECTBEHHOIO BeTpa y
IIOBOPOTHOTO MEXaHW3Ma BETPSHOU TypOWHBI, HalpaBieHHe MOAbEMa JIOTacTed y
HaBETPEHHOH MOJyOKPY>XHOCTH Ha NTUHUU AB HaxoauTCs ciieBa OT HaBETPEHHOTO

HanpaBleHHUs JIoNacTel, a HampaplIeHHe NOoAbeMa JIONAcTed Yy IOXBETPEHHOMH
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[IOJTyOKPY>KHOCTH Ha JIMHUM AB HaXoauTCs clipaBa OT HABETPEHHOTO HANpaBIeHUA
JIOTIaCTEH.

Ha ®ur. 2 ucrionb3oBaHbl clieAyiomue o0o3Ha4eHus. 1 — cxeMaTHdecKoe
n300paxkeHUe eCTeCTBEHHOIo BeTpa; 2 — (aKTUYeCKHH  KOMIUIEKCHBIH
OTHOCHUTENIBHBIA  BETEp, [POHCXOASAIIMM OT €CTECTBEHHOIO BeTpa B
WIUTIOCTPaTUBHBIX TOYKAX «C» U «d» U TaHreHUUaJbHOIO OTHOCHUTEIHLHOIO BETpa,
oOpasyromierocss W3 BpalleHUs BETPSHOM TypOMHBI, 3 — CXeMaTH4eCcKoe
n300paKkeHUe COCTOSHHUS JIolmacTed BETPSHOM TYpOMHB! B HWJUTIOCTPAaTHBHEIX
TOYKax «d» U «e», HalpaBleHUe MoIbeMa JIONAacTed HaXOAUTCS C JIEBOH CTOPOHBI
OT HABETPEHHOIO HaIlpaBieHHUs Jionactedd; 4 — cxeMaTMdeckoe wu3oOpakeHue
NOABEMHON CHJIBl, 00pazyeMoil (aKTHYeCKMM KOMIUIEKCHBIM OTHOCHTEIBHBIM
BETPOM, IPOUCXOIAIIMM OT €CTECTBEHHOIO BEeTpa B MIUTFOCTPATUBHBIX TOYKax «»
U «g» U TaHTeHLHAJIbHOTO OTHOCUTEIBHOIO BETPa, 00pa3ylomerocs U3 BpalleHHs
BETpSAHOW TypOHMHBI Ha JIONAcTAX BETPSHOW TypOHWHBI, HamnpaBlieHHE IIOIbeMa
JI0TIacTe HaXOAUTCA C JIEBOM CTOPOHBI OT HaBETPEHHOIO HAINpPAaBIICHUS JIOMACTEH;
5 — cxeMaTHueckoe HM300pak€eHHE TAaHTCHIMAIBHON COCTABISIONIEH MOABEMHOM
cuibl, oOpa3yemMoil (aKkTHYECKUM KOMIUIEKCHBIM OTHOCHTEIIBHBIM BETPOM,
IIPOUCXOMAIIUM OT €CTECTBEHHOIO BETPa B MJUIFOCTPATUBHBIX TOUKAX «a» M «b» u
TaHINCHIHUAJIBHOTO OTHOCUTENBHOIO BETpa, 00pa30BaHHOIO U3 BpAallleHUs BETPAHOM
TypOMHBI Ha JIONACTSIX BETPSHOW TypOWHBI, 6 — cCXeMaTHdeckoe H300paKeHune
HOPMAJIBHOM COCTaBIIAIONIEH IMOABEMHON CHIBI, oOpaszyeModl (aKTHIeCKuM
KOMILIEKCHBIM OTHOCHUTEJIBHBIM BETPOM, MPOUCXOISAIIMM OT €CTECTBEHHOTO BETpa
B WIIIIOCTPATUBHBIX TOYKAX «a» U «b» U TaHIeHI[HaJILHOTO OTHOCUTENIEHOTO BETPA,
00pa3oBaHHOIO W3 BpalleHMs] BETPSHOW TypOMHBI Ha JIONMACTAX BETPAHOM
TypOuHBI; Touk A U B sABIAIOTCS KacaTrenbHBIMH TOYKaMU €CTECTBEHHOIO BETpa
Ha [IOBOPOTHOM ME€XaHU3M€ BETpSHON TypOHHBI, HaIpaBJICHUE MMOAbEMA JIOTIACTEH
Ha HaBETPEHHON IIOJNyOKPYXKHOCTH TI0 JMHHM AB HaxoguTcs clieBa OT
HAaBETPEHHOTO HAIpaBJIEHUs JIONMACTeW, a HaIpaBleHUE IIoAbeMa JicracTed Ha
MOJBETPEHHON IIONYOKPY>KHOCTH 1Mo JuHUM AB Haxomutcs cmpaBa oOT

IMOABETPCHHOIO HAIIpaBJICHUA JIOMAaCTEM.
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KOHCTPYKTHBHBIM MPUHIMI M300peTeHus OTOOpaxeH Ha Qur. 1, Our. 2 u
®ur. 3. Kak nokazano Ha ¢urypax, BEpTHKaJIbHO-0CEBas BETPSHasd TypOHHA C
PEryMpyeMOil BBIXOIHON MOIIHOCTBIO HMEET OIOpY ¥ TPEXMEPHYIO paMy (bonee
OITHOTO psifia), )KECTKO COSAMHEHHYIO C KOIBLEBBIM MOILIABKOM IS MONACPIKAHUA
noracteil. CxemaTudeckoe n306paxeHe HEKOTOPBIX YCTPOMCTB MOKa3aHo Ha DHT.
3, J0macT¥ YCTAHOBIEHbl Ha TPEXMEPHOW paMe TakK, KaK [OKa3aHO Y OIIOPEI
nonacteit Ha dur. 3. BerpsHas TypOuHA OTIMYACTCS TEM, YTO €€ OIlOpa MMEET
KOJIBIIEBYIO KaHaBKy C BOJOH; KOJbLEBOW TOIIABOK JXKECTKO COCOUHCH C
TpexXMepHOM paMoil TaK, Kak II0OKa3aHO Ha CEYCHHH IMOIlIaBKa Ha ®dur. 3, oH
ABTISETCS HIDKHEM 4YacThi0 KOHCTPYKIHM IIOBOPOTHOIO MEXaHH3Ma BETPSHOH
Typ6uHEL, a GopMa KOJbLEBOTO MOIIaBKa MOJBHXHO COBMEILACTCA C BHYTpPEHHEHN
IOJIOCTBIO KOJMBLIEBON KaHABKU C BOJOM; JIOMACTH BETPSHON TypOMHBI SIBISIOTCS
JIOMACTSAMH ¢ ABYCTOPOHHHM TIIOJEMOM C adpONMHAMHYECKMM MpOdUIeM H
YCTAHOBJIEHBl Ha TPEXMEPHOH paMe C XXECTKMM COCIAWHEHHEM C KOIBLCBBIM
[TOTIIaBKOM, JIOMACTH HMMEIOT a’pOAMHAMMYeCKHil Nmpoduib, MOXOOHBIA KpPBUTY
caMoJieTa, TepeJHue KPOMKH JIOTacTel OOBIYHO HanpapieHbl NPOTUB BETpa, a
3ajHHe KPOMKH — mo Berpy. Touku A u B na ®ur 1 u Pur 2 ABIAIOTCH
KacaTeJbHBIMH TOYKAMHM €CTECTBEHHOTO BETpa Yy IIOBOPOTHOIO MEXaHH3Ma
BETPSHOR TypOWHBI, HampaBlIeHHE MOABEMA JIONAcTed Ha HABETPEHHOM
TIOTyOKPYXXHOCTH Ha JHHME AB HaxoawuTcs clieBa OT HaBeTPEHHOTO HalpaBIeHUA
JlomacTeil, a HarpapJeHUe obeMa JIonacTeil Ha MOABETPEHHON IIOTYOKPYXKHOCTH
Ha UMM AB HaxoOWTCs cIpaBa OT HABETPEHHOTO HANpPAaBJIEHWs JIOIMACTEH.
JIMHAMHUYECKME  COCTOSHHMS  JIONACTed  aBTOMAaTHYECKH  PErynupyroTcs
CIeLHalbHBIM YCTPOWCTBOM Yepe3 KOMIIBIOTEpP M0 HEOOXOMMMOCTH, KaK MOKa3aHOo
Ha ®ur. 1 u dur. 3. Kanmaska Ha orope 3aloJHEHA BOAOM, HIXHAA 4acTh
OBOPOTHOTO MEXaHN3Ma, KaK I10Ka3aHO Ha CeYeHUH NoIUIaBKa Ha ®mr. 3, nry00KO
MOrpy’keHa B BOLY, @ BEpXHssd 4YacT IUIaBaeT Ha TIOBEPXHOCTH BOJBL
CxemaTudeckoe u3o0paxeHue jonacreii Ha @ur 3 ABIieTCs U300paXeHHEM
TOIBKO OMHON JIOMACTH, (AKTHYECKH d>€E [0 pAJUyCy BETPSHOH TypOUHBI

YCTAHOBJIECHO HECKOJIBKO JIOTIacTel B HECKOJIBKO psAOOB, YITIBI aTAaKH U HamnpaBJICHUEC
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NOABEMA KaXKJOM OTHENBHOM JIOMACTH, YCTaHOBJIEHHOW Ha BETpsSHO# TypOuHe,
MOTYT OBITH OTPEryIHpPOBAaHBl ABTOMAaTHYECKHU CIELUATBHEIM YCTPOMNCTBOM 4Y€EpE3
KOMITBIOTEp B COOTBETCTBMH C MOMEHTAJIBHONM CHIJION BeTpa Ha JIONAcTH; BCE
JIOMTACTH BETPSHOM TYpOUHBI BBHIOIHAIOT TOJIBKO OTPUIIATEIbHYIO paboTy B OXHOM
WM [ABYX IIOJIOKEHUAX, KOTJa HalpaBl€HUE BeTpa COBMAAAcT C KpyroBod
KacaTeJIbHOH, U NpU HE0OXOJMMOCTH MOTYT BBINOJHATH IOJIOXUTEIBHYIO HIH
OTpULIATENbHYI0 paboTy B JpYrHX NOJNOXEeHUAX. [Ipm rpaMOTHOM paccTaHOBKE
NOJOOHBIX BEPTHKAJIBLHO-OCEBBIX BETPSAHBIX TYpOMH € peryiupyeMoil BBIXOTHOM
MOILHOCTBIO Ha y4acTKaX CpeQHe-BBICOKMX IIMPOT 3€MJIM TaM, € €CTh 30HBI C
aKTUBHBIM BO3IYIIHBIM IIOTOKOM Ha IIOIPaHUYHOM C 3eMJIeHl YpOBHE, CTAHOBUTCSA
BO3MOXXHBIM BBbIpa0aThIBaTh DHEPIHIO BETpa C 3€MJIM Ha IIUPOTE B Ipejesiax
paauyca WM Ha pacCTOSHUHU OT HECKOJIBKUX COTEH METPOB 0 KHIIOMETPOB. Takum
o0pa3oM, MOXHO IeHepHpOBaTh MUUIMOHBI KWJIOBATT 3JIEKTPOIHEPTUM BBICOKOIO
KayecTBa CO CTaOWIBHOM YacTOTOM INepeMEHHOr0 TOKa ¥ aBTOMAaTH4YECKOM
PEryIUpOBKON BBIXOIHON MOIIMHOCTH aHaJOTHYHO CYIIECTBYIOLIIMM arperaram
TETUTIO3JIEKTPOCTAHIUH, B 3aBUCUMOCTH OT ITOTpeOHOCTEN 3arpy3KH JIEKTPOCETH.

BeprukansHo-oceBass BeTpsHas TypOWHa C perynupyeMoil BBIXOLHOU
MOIIHOCTBIO MOXXET HaKaIUIMBaTh SHEPrUI0 BETpa B COTHIX METPOB U Jaxe B
OJHOM KHJIOMETpE HaJ 3eMJiedl C paJhyCOM HECKOJbKO COTEH M Ja)e. ThICHY
MeTpoB. JlomacTy, yCTaHOBJIEHHBIE HA BETPSHON TypOHUHE, ABJISIOTCS JIOMACTAMHU C

IBYCTOPOHHUM IOABEMOM.



®opmyna uzodpereHus
1. BepruxanpHO-OCeBas BeTpsHasi TypOMHA C PpEryaMpyeMod BBIXOTHOH
MOIHOCTBIO, KOTOPasi CONEPXKUT OIMOpY M BCTPOCHHYIO GE3BAJIOBYIO KONBLIEBYIO
TPEXMEPHYIO paMy, JECTKO COCOMHEHHYIO C KOJBLEBBIM IOIIABKOM IJIA
MOAAEPKAHUS JIONIACTEM, IPHYEM JIONACTH YCTaHOBJIEHBl Ha TPEXMEPHOU pame, a
YITIbl aTaKy JIOTACTeH PEeryTUpYIOTCS aBTOMATHIECKH CIIELMaIbHBIM YCTPOHCTBOM
yepe3 KOMIBIOTED, OTIMYAIOMIAsACA TeM, YTO OIOpa MMeeT KOJBLEBYIO KaHAaBKy C
BOJIOM; KOJBIIEBOM TMOIUIABOK SBJIAETCA HIDKHEW YacTblO  KOHCTPYKUHUH
MIOBOPOTHOI'O MEXaHW3Ma BETPSHOM TypOMHBI, M (OpMa KONBLEBOTO IOMJIaBKa
MOABHXHO COBMEILAETCA C BHYTPEHHEH IIOJOCTBIO KOJBELEBOH KaHABKU; YIVIBI
aTaKy ¥ HalpapjeHWe MMOAbEMA JIONACcTel, YCTAHOBICHHBIX Ha BETPSHON TypOuHe,
PEryIUPYIOTCS aBTOMAaTHYECKH C IOMOIIBI0 KOMIIBIOTEpA B COOTBETCTBUH C
MOMEHTAJIBHON CHJIOW BeTpa Ha JIONAcTAX; JIONMACTH SBJIAIOTCA JICNIACTAMU C
JBYCTOPOHHHM TMOJBEMOM M HMEIOT a’pOAHHAMMYECKHil Mpoduib, MOXOOHBIA
npoduIIo Kpblla caMoiieTa, IIpUYeM IepelHIe KPOMKH JIONacTed HalpasieHbl B
HOPMAaJILHOM ITOJIOKEHUH [IPOTUB BETPA, a 3a/(H1e KPOMKHU HAIpaBJICHBI 10 BETPY.
2. Berpsnas TypOuHa 1o 1. 1, OTIMYAIOMAsACA TEM, YTO OIOpa UMEET KOIBLEBYIO
KaHaBKy C BOJIOM, KOJIBLIEBO} IOIIABOK SBJISETCS HIDKHEHM YacThIO KOHCTPYKIHH
TIOBOPOTHOTO MEXaHM3Ma BETPSHON TypOMHBI, NIPUYEM YKa3aHHBIH [OBOPOTHBIA
MeEXaHU3M IIaBaeT Ha IOBEPXHOCTU BOJBI B KaHABKE, a €ro HapyXHas KpaeBasd
30HAa UrpaeT poJib HOCHUTENS JJIs BEIBOJA IHEPTUH.
3. Berpsnas TypOuHa mo m. 1, ommMyarom@scs TeM, YTO JIOMACTH ABJIAKOTCS
JIOTIACTSAMH C IBYCTOPOHHHM IOABEMOM.
4. Berpsuas TypOuHa mo m. 1, oTaMyamomascsd TeM, YTO JIONAcTH HMEIOT
a3pOAMHAMMYECKHH Npoduis, NONOOHBIM NPOPUIIO KphUIa CaMoOJeTa, NpUYeM
nepeaHre KPOMKH JIOIacTel HalpaBlIeHsl HOPMAJIbHOM ITOJIOXKEHHUH IIPOTHB BETPA,
a 3aJJHAe KPOMKH HalpaBJICHE! 110 BETPY.
5. Berpsnas TypOuHa mo 1n. 1, oTIMYaroImascs TeM, UYTO YIILI aTaku |
HarnpaBleHHe MOIbeMa JIONAcTedl, YCTAaHOBIEHHBIX Ha BETPSHOM TypOuHEe, IO

HeOOXOIMMOCTH aBTOMATHYECKU PETYIUPYIOTCS CIEIHaIbHEIM YCTPOUCTBOM Yepe3
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KOMIIBIOTEP B COOTBETCTBHU C MOMEHTAIBHOM CHJION BETpa Ha JIOMacTsX.
6. Berpsnas Typbuna mo m. 1, omiMuaromascs TeM, BCE JIONACTH BBINOIHSIIOT
TOJBKO OTPHIATENIBHYI0O paboTy B OJHOM WM JBYX IIOJIOXKEHHSX, KOraa
HallpaBJIEHUE BETPa COBIIANAET C KPYroBO#l KacaTeIbHOH, M NMPU HEOOXOOUMOCTH
BBLITNIOJIHAIOT — NOJOXHUTEIBHYI0 JMO0 oOTpuUuaTenbHyl0 paboTy B JIpYyrux
[TOJIOXKEHHUSIX.
7. Berpsnas TypbuHa mo mn. 1, omiMyaromascs TeM, YTO YIVIBI arakd H
HampaBJIEHHE IIOJbEMa JIONAcTeH aBTOMATHYECKH DPETYJIUPYIOTCS CIeLHaIbHBIM
YCTPOMCTBOM 4Yepe3 KOMIIBIOTEp, I03BOJNISIS TypOMHE BpaIarbcs ¢ OTHOCHTEIBHO
HEU3MEHHOM YIIIOBOM CKOPOCTBIO, @ PpEryJupoBKa BBIXOOHOW MOIIHOCTH
NPOM3BOAMTCA HAa OCHOBAaHMM IIOTPEOHOCTH 3NEKTPOCETH B  Mpeaeiax
MaKCHUMaJIbHOH BBIXOAHOU MOITHOCTH.
8. BerpsHas Typ6uHa mo m. 1, KOTOpas BBHIIOJHEHA C BO3MOXHOCTBIO
TOPMOXEHMs BpallleHUs IIyTeM U3MEHEHUS YITIOB aTaKy W HalpaBlIeHHd IogbeMa
JonacTed IO4 YIPaBICHHEM YKa3aHHOIO CIELUAJIbHOTO YCTPOWCTBA dYepes

KOMITBIOTED.
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