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TEOPUTHUYECKHUH MATEPUAJI

Betposnepreruka siBisiercss HauOosiee pa3BUTON chepoil MPaKTUYECKOTO MCIOIb30BaHUS
MIPUPOIHBIX BO30OHOBIISIEMBIX HYHEPropecypcoB. MHUpPOBOIl PHIHOK BETPOBOW IHEPIETUKH pa3-
BUBaeTcs ObICTpee, ueM JII000# pyroi Buj Bo300HOBIsIeMOi sHepretuku. C 1995 rona ycra-
HOBJICHHAsl MOIIIHOCTh BETPOBBIX 3JEKTPOCTAHIIMI B MUpPE yBeIHuuiach 6oiee ueM B 12 pas:
¢ 4800 MBT m0 59000 MBrT (Ha xonen 2005 roma). O60poT MeXAYHAPOAHOTO PHIHKA BETPO-
sHepretuku B 2006 romy npesbicui 13 mupa eBpo. Beero B oTpaciu, mo npuOiIM3uTeIbHBIM
noacyeraM, 3aHATO 150000 yenoBek. Bo MHOrMX cTpaHax MosBWIAch aK€ HOBas OTPACIb —
BETPOIHEPreTUUECKOE MAIIMHOCTPOEHUE. MUPOBBIMU JIMIEPAMU B BETPOIHEPIETUKE SIBISIOTCSA
CHIA, I'epmanus, Ucnanusa, Hunepnauael, lanus, Muaus.

B psne ctpan u peruoHOB J0JISI SJIEKTPOIHEPTUU, TEHEPUPYEMOM BETPOBBIMU CTAHIIUSIMH,
COCTAaBJISICT PEAJbHYI0 KOHKYPEHUIHIO TPaAULIMOHHOM 3HepreTuke. B JlanHum 3a cuet sHepruun
BeTpa mpousBogutcs 20 % anekTposHepruu, B Mcmanumm STOT mokaszatenb goctur 8 %,
B ['ommanauu u CeBepubix 3emisix ['epmanuu 10 %. IlpuBoaumbie 1udpsl MOKa3bIBAIOT, YTO
BETPOIHEPIeTHUKA YXKE CEroJlHsS BHOCUT 3HAUMTEJIbHBINA BKJIQJ B DHEPreTUYECKuil OajmaHc psaa
CTpaH.

[Tpuniun neicTBust BeTposHepreTuueckor ycranoBku (BOY) 3akimouaercst B mpeoOpazo-
BaHWU DHEPIMH BETpPa B MEXAaHMYCCKYIO SHEPIHIO BpAIIaloOIIerocs BETPOKOJeca, a 3aTeM
B DJICKTPUYCCKYIO SHEPTHIO.

Panee B BeTpoycTaHOBKaX MPUMEHSIIMCH BETPOKOJIECA TaK HA3hIBAEMOTO «aKTUBHOTO» TH-
na (KapycenpHOro U napycHoro tumna, CaBoHuyca U Jp.), UCIOJIb3YIOLIUE CUTY JaBJICHUS BET-
pa. OTtu Betpokosieca umerotr oueHb Hu3kui KIIJ (menee 20 %), mosToMy B HacTOsIIEE BPEMs
JUTSI IPOU3BO/ICTBA SHEPTUU OHU HE MPUMEHSIFOTCS.

B nHacTosiiee BpeMsi TpUMEHSIIOTCS IBE OCHOBHBIE KOHCTPYKIIMU BETPOKOJIEC — TOPU30H-
TaJIbHO-OCEBBIC U BEPTHKAILHO-0CEBbIC BETPOABUTATENH (PHC. 1), HCIOIB3YIOIINE MOIBLEMHYIO
cuny kpbuta. O6a tuna BOY umeror npumepno papubiii KIIJI, onHako Hanbombiiee pacmpo-
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BETPOrEHEPATOPA AIR-X BeTpokoneca 4 lexeparop

CTpaHEHHUE TOJY4YUIIM BeTpoarperatbl nepBoro tumna. Momnocte BOY Takoil KOHCTpyKIuu
MOKET OBbITh OT COTEH BaTT /10 HECKOJIBKUX MEraBaTT.

Beicota
poTtopa

TEOPUTUYECKUN MATEPUAN
BOMPOCHI A1 CAMOKOHTPOIA

FMOCCAPUN

CMNUCOK UCTOYHUKOB
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<— bawHsa

MynsTunnuTKaTOp lenepatop

¥

Fopu30HTaNbHO-0CEBOM BepTuKanbHO-0CceBsoM

Puc. 1. YcTpoicTBO COBPEMEHHBIX BETPOIHEPTETUYECKUX YCTAHOBOK

OCHOBHBIMU KOMIIOHEHTaMH BETPOYCTAHOBKH, KpOME COOCTBEHHO BETPOKOJECA, SBISIOT-
cs GarHs, MyJIbTUIUTMKATOP U TeHepatop. B 3aBucumocTr ot Mmomuoctd BOY nuamerp BeTpo-
KOJIECA MOYKET COCTABJISITH OT OJHOTO A0 HECKOJIBKHUX JIECATKOB METPOB, 4 HOMUHAJIbHAsA 4acCTO-
Ta ero BpameHus ot 15 1o 100 o6/MuH. MyabTHIITUKATOP (PETYKTOP) CIY>KUT AJIs TOBBIIICHUS
gricia 000pOTOB BETPOKOJIECA M COTJIIACOBAaHHWS C YacCTOTOW BpaleHusi renepatopa. BOVY ne-
00JIBIIION MOUTHOCTH MOTYT HE COZEpPKaTh MYJIbTHILTUKATOP.

MOH_[HOCTI) BCTPOBOI'0 IMOTOKA MOKHO OIIPCACIINTD U3 BBIPAKCHUS:

3
P= p\%, Br, (1)

2
rae S — Iomaab MONEepevyHOro CEYeHHUs BETPOBOro MOTOKA, M, V — CKOpOCTb BETpa, M/C;
3
p — IJIOTHOCTH BO3/1yXa, KI/M .
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[InoTHOCTH BO3AyXa 3aBUCUT OT JAABJICHUS U TEMIIEPATYPhl U BBIPAKACTCS B KAJIOTpaMMax
Ha KyOomdeckuit meTp. [TOTHOCTH cyXxoro Bo3myxa pg Mpu cTaHAapTHOM Temmeparype 288 K

u gaBiaeHun 760 MM pTyTHOTO CcTOI0a cocTaBmseT 1,226 KT/M.

JIto60it BeTposBUraTeNb XapakTepusyercs: KodhOUIIMEHTOM HCIOIb30BAHMS YHEPTUN BET-
pa &, KOTOpBI onpeensieTcss Kak OTHOIIEHUE MEXaHWYECKON MOILIHOCTH Ha BaJly BETpOKOJeca

Pgy K MOIITHOCTH BETPOBOTO MOTOKA P:

E=—25 (2)

KoaddunmeHnt ncnonp30BaHusi SJHEPTUN BETpa OMPEACTIECT MAKCUMYM YacTH SHEPTHU BET-
POBOTO MOTOKA, KOTOpasi MOKET OBITh MCIOJIb30BaHA BETPOJBUTATEIEM. MaKcUMaIbHOE 3HAYe-
HHUE KO3 HIIHEeHTa MOLTHOCTH BETPOKOJIECA 3aBUCHUT OT €r0 OBICTPOXOJAHOCTHU M JIOCTUTAET TEO-
peTnyeckoro Mmakcumyma, pasHoro 0,593, kotTopoe BrepBbie ObUIO BBIYUCICHO beTom.

PeanbHbiil K03 (PUIIMEHT MCIIOIB30BAHUS SHEPTUU BETpa BCETJa MEHBIIE TEOPETUUECKOTO
3a cu€T 00pa3oBaHMs BUXPEH, CXOAAIIMX C KOHIIOB JIOMACTEH, MPOPMIbHBIX MOTEPh, KOTOPHIE
BBI3BIBAIOTCSI TPEHUEM CTPYHM BO3/yXa O MOBEPXHOCTh KPbUIA, MOTEPh HA KPYYEHHUE CTPYH, IO-
Tepb, NPOUCXOIAIINX BCICACTBUE HEMOJHOTO UCIIOJIH30BAHUS BCEM OMETaeMOM TUIOMIAAN KphLja.

BBICTpOXOAHOCTE BETpOKOJIECa XapaKTePU3yeT OTHOIICHHWE OKPY>KHOM CKOPOCTH KOHIIA
JIOTIaCTH K CKOPOCTH BeTpa: Ee MOXKHO paccunTaTh, €CIIM M3BECTHBI PACUETHOE YUCIIO 00OPOTOB
IIPU 3a/1aHHOM CKOPOCTHU BETpa:

2-2% ©

TJIe ® — YTJI0Basi YaCTOTa BPAILICHHUS BETPOBHUTaTelIs, pajy/c; R — paanyc nonactu BETpokoseca, M.

Yem OGobIlie ynciao JomacTeil pabodero Kojieca, X MIMPUHA M YTOJI TOBOPOTA JIOMACTEN
OTHOCUTEJIBHO MJIOCKOCTH BpalIeHHs, TEM MPU MPOUYUX PABHBIX YCIOBUSX, OBICTPOXOAHOCTH
nBuratenst Huxke. OCHOBHBIM THUIIOM BETPOJBHUTATENS, MOJIYYUBUIUM MPAKTUUECKOE MPUMEHE-
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HUeE, SBISETCS JBUTATENIb KPbUIhYATONW KOHCTPYKIIMH, B KOTOPOM BpAIIAIOIIAA MOMEHT CO3/a-
€TCsl 32 CUeT a’dpPOJMHAMHYECKHX CHJI, BOZHHMKAIOIIMX Ha JIOMACTSIX pabo4yero BEeTpoKoJeca.
B OonbIIMHCTBE CTpaH BBIMYCKAIOT U MPUMEHSIOT TOJIBKO KpbUIbYaThie BeTpoaBurarenu. OHu
OTIIMYAIOTCA OONBIIMMHU KO3 (UIIMEHTaMU HCIIONIb30BAHUS SHEPIUM BETpa U 3HAYUTEIIBHO
OoJbIIel OBICTPOXOIHOCTHI0. MakcuManbHOE 3HaUCHHE & NIt OBICTPOXOJIHBIX KOJIEC OCTUTa-
et 0,45-0,48.

DneKkTpuyeckas MOLIHOCTb, Pa3BUBAEMAasl BETPOIHEPIETUYECKOW YCTAHOBKOH, MOMKET
OBITH OIpeieTieHa U3 BHIPAKEHUS:

R2
Pasy = pV > - &n, Br, (4)

riae 1 — KI1J] anekrpoMexaHudeckoro mpeoopazoBanus sHepruu (B mpeneiax 0,7-0,85).

Kpbuibyateie BEeTpOABUTATENN C TOPU3OHTAIBHONW OCHIO BpalleHUs Hambosee 3PPeKTrB-
HBbI, KOI'Jla IOTOK BO3AYyXa NMEPIEHAUKYIISIPEH IIOCKOCTH BpalleHus jonacrel. [l obdecneue-
HUS 3TOTO YCJIOBUA B cocTaBe BDY Tpebyercss yCTpoHCTBO aBTOMATUYECKOTO MOBOPOTAa OCH
BpaiieHus. OOBIUHO 3Ty POJIb BBIMOJIHAET KpbUIO-cTaOmiu3atop. Berpoasurarenan ¢ BepTH-
KaJIbHOM OCBIO BpallleHHUs MOTYT paboTaTh IpH JIIOOOM HaIlpaBlIeHWU BeTpa 0e3 M3MEHEHMs
CBOETO HaIlpaBJICHHUS.

Tak kak OCHOBHBIM (PAKTOPOM, OMPEACISAIONIUM MPOU3BOAUTENbHOCTE BOY, sBnsercs
CKOPOCTh BETpa, MPOU3BOAUTEIHN BETPOIHEPTETHUECKOTO 000PYIOBaHHS IPUBOIAT B IOKYMEH-
TallMM Ha BETpOArperaT TAKME BaXKHBIE MMOKA3aTENIN KaK MUHUMAaJbHas, HOMUHAJIbHASI 1 MaKCH-
MaJibHasl CKOPOCTb BETPA.

3a MUHUMAJIbHYIO CKOPOCTh BeTpa Vpin MPUHUMAIOT CKOPOCTh, IPU KOTOPOM oOecrieurnBa-
€TCs BpaleHUE BETPOKOJIECA ¢ HOMUHAJIBHON YaCTOTOM BPAILLEHUS U HYJIEBOU ITPOU3BOIUTEIIb-
HOCTBIO (XoJsocToit xo1). HoMuHanbHas (pacyeTHast) CKOpOCTh BeTpa Vyoy — 3TO CKOPOCTh, MPU

kotopoii BOVY pa3BuBaer HOMUHAIBHYIO MOIIHOCTH Pyoy. [0 HOMHHaNBHON MOIIHOCTBIO
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B3OV cneagyer noHMMaTh MaKCHMaJIbHOE 3HAYEHHUE BBIXOJHONW MOLIHOCTH, HA KOTOPYIO PacCUu-

NTABOPATOPHbIN MPAKTUKYM TaHa YHEPreTUuYecKas yCTaHOBKA B JITTUTEIILHOM PEKUME PaOOTHI.
OBLUAA SHEPTETUKA
®UNATOB .M. MakcumaiibHasi CKOpOCTh BeTpa Viax — 3TO CKOPOCTh BETpa, MPU KOTOPOM pacyeTHas
NABOPATOPHAS PABOTA IMPOYHOCTL BETpoOarperara mo3BOJILACT NIPOU3BOJNUTL SHCPTHIO 0e3 noBpexaeHun. IIpu ckopo-
WUCCNEOOBAHUE ABTOHOMHOW CUCTEMbI CTSIX BETpa BBIIIIE MAaKCUMAJIbHOU cKopocTh BOY nomxHa ObITh BhIBEIEHA U3 paOOTHI.
QNIEKTPOCHABXEHWUA HA BA3E .
BETPOrEHEPATOPA AIR-X Ha puc. 2 npuBeeHbl TUMTUYHBIE 3aBUCUMOCTH BBIXOJHON MoiHOCTU BOY 0T BennuuHbI
TEOPUTUYECKUN MATEPUAN HArpy3KH IPH pas3audHbIX cKOpocTsax BeTpa (V1<Vo<V3<Vy<Vs).
BOMNPOCHI ANsi CAMOKOHTPONA
rNOCCAPUIA )
KpWBaA MaKCMManbHOW Harpysku
CMUCOK UCTOYHMKOB * !
\\!
Nutepatypa
WUHTepHeT-pecypchbl / 4
/
/
! =
& " :
: : “ 3
=] / (=]
T =
5- 7 vd. E
o ==
= ! 2 $
/ 2
y v g
z, i
s
'
-
- -
Vinin CkopocTb BpalweHuna, 06/muH Vinax

Puc. 2. TunuyHbie 3aBUCUMOCTH BBIXOAHON MOITHOCTA BOY 0T BenmMunHbI HArpy3Ku
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Heo0Oxomumocth GecriepeOoiHOro 31eKTpocHa0KEeHUs moTpeduTeneld TpedyeT HaIu4us B
COCTaB€ AaBTOHOMHOW 3JIEKTPOCTAHIIMM TapaHTUPOBAHHOTO MCTOYHMKA MUTAHUSA, CIIOCOOHOIO
o0ecreunuTh MoTpeduTesnss HEOOXOIUMOM IINEKTPUUECKON PHEpruer B MEpPHOJIbl BETPOBOTO 3a-
TUIIBS U cIa0bIX BEeTPOB. B kauecTBe TakOro MCTOYHUKA B aBTOHOMHBIX BETPOIJICKTPOCTAHITHU-
ax (BOC) vaiiie Bcero UCMONMB3YIOT aKKyMYJIATOPHBIE OaTapeu.

CrtpykTrypHas 3JeKTpuueckas cxema aBToHoMHOM BOC mpezacrasnena Ha puc. 3.

BeTtpotypbuHa KoHTponnep
BETEP sapsagalpaspsga VHBepTop Harpyaka
—" ._/._ ]
—.. L
—

AKKyMynATOpHaA _II_

batapes

Puc. 3. CtpykTypHasi cxema aBTOHOMHOM BETPORJIEKTPOCTAHIINH

Tak kak akkymynsTopHas 6arapes paboTaeT Ha MOCTOSHHOM TOKE, a OOJBIIMHCTBY IO-
TpebuTenei TpedyeTcss TOK MEepeMEHHbIM, B cocTaBe aBTOHOMHOM BOC HeoOxomumo mpeny-
CMOTPETh YCTPOWCTBO IJIsl TpeoOpa3oBaHMUs MOCTOSHHOTO TOKa B MEPEMEHHBIM — WHBEPTOP.
Mo1HOCTh HHBEPTOPA M BETpOarperaTa IOJKHBI ObITh BEIOpaHbI HA MAKCUMATBHYIO MOIITHOCTb
Harpy3KH, a eMKOCTh aKKyMYJISITOPHBIX OaTtapei BBIOMpaeTCsl UCXO/I1 U3 HEOOXOAMMOTo 3amaca
SHEPTUU, KOTOPBIA HYKHO 00€CTICUUTD JIEKTPOCTAHITUH ISl TOKPBITUS AJICKTPUIECKUX HArpy-
30K B MEpHUOJIbl MPOCTOsI BeTpoarperaTa. /st onTuMu3anum mpoueccoB 3apsia/paspsaa akky-
MYJISITOPHBIX OaTapeil B COCTaB yCTaHOBKM BXOJIUT KOHTpoJuiep 3apsina/paspsaa. HeoOxomau-
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MOCTh MpuMeHeHus B coctae BOC koHTposuiepa 3apsia/paspsaa cBsi3aHa ¢ TeM OOCTOATENb-
CTBOM, YTO aKKyMYJISITOpHbIE OaTapeu OYeHb KPUTHUHBI K BEJIMUYMHE 3aPsIIHOTO TOKA U TIIyOH-
He paspsana. Mcmonb3oBaHMEe KOHTpOJUIEpa 3apsiia MO3BOJISIET CYIIECTBEHHO MPOJIUTH CPOK
CITyOBbl aKKyMYJIATOPOB U CHU3UTH IKCIUTyaTallMOHHBIC 3aTpaThl Ha OOCIIY>KHMBAaHUE AJIEKTPO-
CTaHIUU.

Jlis BETPORNEKTPOCTAHIMI OO0Jbllle  MOAXOAAT SJICKTPOXHUMHUECKHE aKKyMYJISTOPBI,

B YACTHOCTH, CBHHIIOBO-KUCIOTHBbIE. OCHOBHBIMU YCIIOBUSIMU IO BBIOOPY aKKyMYJISATOPOB SIB-
JAIOTCS:

®  CTOMKOCTb K LIMKINYECKOMY PEXUMY PabOThI;

®  CIIOCOOHOCTH BBIIEPKUBATH INIYOOKUN pa3psi;

e  HM3KHI camopaspsz;

®  HEKPUTHUYHOCTH K HAPYIICHUIO YCIOBUH 3apSIKU U Pa3psAIKU;
®  JI0JITOBEYHOCTb;

®  [POCTOTA B 0OCITY)KMBaHUHU.

OtuM TpeOOBAHHSAM B TIOJIHOH MEpPE YAOBICTBOPSIOT aKKyMYJISTOPHI, BBIMIOJHEHHBIC ITO
texnosorusm «drafity u AGM (abcopOrupoBaHHbBIN AIEKTPOJIUT) WM PEKOMOMHAIIMOHHON TeX-
Hosiorui. OHU XapaKTepU3YIOTCS OTCYTCTBHEM OHKCIUTyaTAIIMOHHBIX 3aTpaT M TMEPEKPHIBAIOT
nuanaszoH émkoctet 1...12000 A-uac. Beygensromumecs: mpu 3apsiike Ta3bl HE BBIXOMIST U3 aK-
KyMYJISITOpa, TOSTOMY DJIEKTPOJIUT HE PACXOAYETCsl U 00CTyKMBaHUE HE TpeOyeTCsl.

Jlna monmydeHus HeoOXOAMMOro pabodero HampsHKEHHs] aKKyMYJSTOPHI WA aKKyMYyJisi-
TOpHBIE OaTapen COeIUHSAIOT NocaeaoBaTenbHo. [pu aToMm:

®  IPUMCHSIIOT aKKyMYJISITOPBI TOJBKO OJHOTO THIIA, BBHITYIIEHHBIC OJTHAM TPOU3BOIH-
TEJIEM;

®  UCIOJB3YIOT BCE AKKyMYJISITOPbl OJHOBPEMEHHO, HE Jiejlas OTBOJOB OT OTIEIbHBIX
JacTeu,
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®  HE COEOUHSIOT aKKyMYJIATOPHI B OJHY I'PYIILy C pa3HUIICH B JaTe BBITycKa Oosiee yem
Ha OJIUH MecsL],

e  o0ecmeynBarOT pa3HUILY TEMIIEPATyp OTACIBHBIX aKKyMYyJIsITOpoB He Ooiee 3 °C.

JIist poJiIeHusT CpoKa CIy:KObl aKKyMYJISITOPOB TPU ITUKIMYECKOM pexUMe paboThl B
BETPOYCTAHOBKAX Ba)KHO HE JIONMYCKaTh U TIIyOoKoro paspsiaa. CTeneHb paspsiia XapaKTepusy-
eTcs TIIyOMHOM pa3psijia, BhIpaXkaeMou B MPOIEHTaX OT HOMUHAJIBHONU EMKOCTU aKKyMYJIsITOpa.

DKcITyaTtanus aKKyMyJISTOPOB MPH UX TIIyOOKOM paspsifie MPUBOJUT K HEOOXOAUMOCTH
ux OoJiee yacToil 3aMeHbI U o0cTy)uBaHus. [ MyOuHy pa3psaa akKyMyJIsTOPOB CTPEMSITCS OT-
pannunTh Ha ypoBHE 30...40 %, yTo qOCTUraeTcs OTKIIOYEHUEM HArpy3KU (CHMOKEHHEM MOLI-
HOCTH) WJIN UCIOJIb30BaHUEM aKKyMYJISITOPOB OOJIbIIEH EMKOCTH.

Jlyist mogbopa KOJIMYECTBAa W THINA aKKyMYJISITOPOB MCHOJIB3YIOT JIBa Mapamerpa: KOHCT-
PYKIIMS WHBEpTOpa (HAmpsDKEHHE HAa HU3KOM CTOPOHE) U TOK 3apsKH, KOTOPHIA HE JIOJKEH
npeBblath 10 % OT HOMHHAIBHOW €MKOCTH ISl KACIOTHBIX aKKyMyJsiTopoB U 25-30 % ot
TUTsl EeoYHBIX. K HE0OX0IMMBIM CBOMCTBAM aKKYMYJISITOPOB HEOOXOIUMO OTHECTH M HU3KHMA
ypoBeHb camopaspsna. KucnoTHeIN akkyMymIsITop TpeOyeT MOoa3apsAaKki HEe peke YeM OJHH pa3
B 6 Mecs1IeB, NHAY€ BBIXOAUT U3 CTPOSI.

Jliis paGoThl B aBTOHOMHBIX CHCTEMax HCIONB3YIOTCS aKKyMYJISITOpHBIE OaTapen co Cpo-
KoM ciyxO0b1 10 net u 6onee. K Hum oTHOCATCS:

®  CBUHIIOBO-KHCJIOTHBIE C 3AJIMBKOIA;
®  AKKYMYJSITOPHI C aICOPOUPYIOIINM CTEKISTHHBIM MaTOM;
®  TCIIEBBIC DJIEMEHTHI;

L HHKCJIb-KaIMUCBBIC NJIN KCIIC3HO-HUKCIICBBIC dKKYMYJIATOPHI.

Hcnonbs3oBaHrne B COCTaBE aBTOHOMHOW BETPO3JIEKTPOCTAHIIMM aKKyMYJISITOPHBIX Oarta-
peil, KOHTPOJIIEpa 3apsA/ia U HHBEPTOpA MOBBIIIAIOT 3aTpaThl HA | KBT ycTaHOBIEHHOW MOITHO-
CTH DJIEKTPOCTAHIMH, OJHAKO 3TO MO3BOJISIET 3HAUUTENILHO YIIPOCTUTh KOHCTPYKLUIO BETpOAr-
perata. Tak kak cTaOWIM3alMs BBIXOJHBIX JJIEKTPUYECKUX IMAPAMETPOB 3JIEKTPOCTAHIIMU
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obecreunBaeTcsl Mpy MOMOIIY aKKyMYJISITOPOB U MHBEPTOPA, HET HEOOXOAMMOCTH B CTAOMIIH-
3al[MU YaCcTOTHI BPAIICHUSI BETPOKOJIECA U PETYIMPOBAHUN BEJIMYUHBI BBIXOAHOTO HAMPSHKEHUS
ANEKTPUUYECKOTO TeHeparopa. COBpEMEHHBIM PEIICHUEM KOHCTPYKLIMHM F'€HEepaTopa BETPOIJIEK-
TPOCTAHIIMKM MaJIOW MOIIHOCTHU SIBJIIETCS 0€3pelyKTOPHBIA MHOTOIMOMIOCHBIN CUHXPOHHBIN Te-
HepaTop ¢ BO30YXKJIEHUEM OT MOCTOSIHHBIX MarHUTOB U TMOJYIPOBOJHUKOBBIM BBINPSIMUTEIIEM
BBIXOJTHOTO HAMPSDKEHUS SKOPHOW 0OMOTKH. BETpoK0I€CO BBIMOTHAETCS C KECTKO 3aKPEIIICH-
HBIMM JIOIACTSAMU, U €0 4aCTOTa BPAIICHUS ONPEAEISIETCS TOJBKO CHJIOW BETPA U BEIIMYUHOMN
Harpy3ku. J[7s 3amuThl 0T OypeBBIX BETPOB BETPOJIBHUTATENh OCHAIICH CICIMAIBLHBIM MeXa-
HHU3MOM, BBIBOJIAIIIMM BETPOKOJIECO U3-TIOJ BETPA.

HeBbicokne maccorabapuTHbIE MOKa3aTeNId aKKyMYJISITOPOB U MX CPAaBHUTEIBHO HEOOJIb-
IIOM CPOK CIyObl OrpaHUYUBAIOT IPUMEHEHUE NPEJICTaBICHHOM BhIlIe cxeMbl BOC MomiHo-
ctsimu 10 10 kBt. [Tono6nsie BOC HaxoasT npakTuyeckoe NpUMEHEHHE B KAUECTBE HCTOUHUKA
AEKTPOCHAOKEHHS OTJCIBHBIX IOMOB, KOTTEDKEH, HEOOIbINUX (epM, TeIEKOMMYHUKAIIMOH-
HBIX, METEOPOJIOTHUECKUX OOBEKTOB U T.II.

Jlist anexTpocHab)keHus 0oJjiee KPYIMHBIX OTPEOUTENEH — IePEBEHb, IMOCETKOB, T€OJIOTH-
YECKUX OOBEKTOB W T.N. MCHOJB3YIOT BETPOJM3CIBbHBIC JJCKTPOCTAHIMK. B TakuX 3JEKTpo-
CTAaHUMSAX IU3EIb-TCHEPATOP UCIIOJHAET POJIb FAPAHTUPOBAHHOIO HCTOYHHUKA AJICKTPOIUTAHUA,
a BOVY, mokpeiBas yacTh SJEKTPUUYECKON HArpy3KH MOTPEOUTENsl, 00ECTICUNBAET YKOHOMHUIO
JIOPOTOCTOSIIIIETO JU3EILHOTO TOIUIMBA. J[pMama3zoH pabodmx MOIMHOCTEH BETPOIN3EIBHBIX
KOMILJIEKCOB rOpa3/io Mupe — OT eauHul KBT 10 necstkoB MBT.

B Poccuu cunrtaercs, 4To mpuMeHEHHE BETPOTEHEPATOPOB B OBITY 117151 00eCTeUeHUS dIICK-
TPUUECTBOM HELIEJIECO00pa3HO U3-3a:

®  BBICOKOW cTouMocTH uHBepTOpa — 50 % cTOMMOCTH BCEl yCTaHOBKH;
®  BBICOKOW CTOMMOCTH aKKyMYJISITOPHBIX OaTapeii;

e  Juig obecrieueHus: HaJ&KHOTO MEKTPOCHA0KEHHS K TAKOW YCTaHOBKE MHOTa 100aB-
JISAIOT IA3EIIb-TEHEPATOP, CPABHUMBIN IO CTOUMOCTH CO BCEU BETPOYCTAHOBKOM.
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B Hacrosiee BpeMsi, HECCMOTpPsL Ha POCT LIEH HAa 3HEPrOHOCHUTENH, CeOECTOMMOCTh 3JIEK-

TPOSHEPTHUH HE COCTaBIIIET CKOJBKO-HUOY/Ib 3HAYHMTEIIbHONH BEJIWYMHBI Y OCHOBHOW MAacChl
MIPOM3BOJICTBA 10 CPABHECHUIO C JIPYTUMH 3aTpaTaMu; KIIFOYEBBIMU JIJISI TIOTPEOUTENS OCTAIOTCS
HaJIEKHOCTh U CTAOUIIBHOCTD JICKTPOCHAOKECHMS.

OcHOBHBIMU (haKTOpaMU, IPUBOISIIUMH K YIOPOKAHUIO SHEPTHH, TOTy4aeMOM OT BETPO-

TeHEPaTOPOB, SBISIFOTCS:

HEO0OXOUMOCTD IMOJIyUYEHUs IEKTPOIHEPTUH MTPOMBIIIIEHHOTO KauecTBa (Hampsixke-
Hue — 220 B, gactora — 50 '), uto TpedyeT mpuMeHeHne UHBEPTOPA,;

HE0OXOJUMOCTh aBTOHOMHOM paOOThl B T€YEHHE HEKOTOPOTO BPEMEHH, UTO TpeOyeT
IIPUMEHEHUE aKKyMYJISTOPOB;

HEO0OXOJAMMOCTh JUIUTEIbHON padoThl MOTpeduTesneil (Tpedyercs NMpUMEHEHUe u-
3€JIb-T€HEPATOPOB WU JAPYTUX UCTOYHUKOB AJIEKTPOIHEPTHH).

B HAaCTOAIICC BPEMA Hanboaee YKOHOMHYECKHU uenecoo6pa3Ho MMOJIYYCHHUC C IMOMOIIBIO

BETPOrEHEPATOPOB HE DJIEKTPUUECKOM AHEPIHH MPOMBIIIJIEHHOTO KadyeCTBa, a MOCTOSHHOIO

WIN TIEPEMEHHOT0 TOKa C MOCIeAYIOIMM Ipeodpa3oBanueM ero ¢ nomomuisio TOHoOB B Termo,

JJIsA 060rpeBa JKWJIBA U ITOJTYUCHH A FOpﬂqeﬁ BOJBI. OTa cxema uMeeT pAad IpCUMYILICCTB!

OTOIINICHUEC ABJIACTCA OCHOBHBIM 3HCpFOHOTpe6J'ICHI/IeM J1000T0 J0Ma B POCCI/II/I;
CXCMa BCTPOICHECPATOPaA U yr[paBJ'IHIOIHeﬁ ABTOMATUKU KapAUHAJIBHO YIIPOIIACTCA,

cXema aBTOMAaTHKH MOKET ObITh IIOCTPOCHA B CAMOM MPOCTOM CTy4dae Ha HECKOJIbKHUX
TEIJIOBBIX PEJIE;

B KQUE€CTBE aKKyMYJISITOpa SHEPTUU MOKHO MCIOJIB30BaTh OOBIUHBIN OOMIEp ¢ BOIOM
IUIS OTOILJIEHHSI U TOPSIYETO BOAOCHAOKEHNUS;

noTpedyieHUe Terjia He TaKk TpeOoBaTeNbHO K KauecTBY U OecriepeOoiHOCTH: TemIie-
patypy BO3lyXa B IIOMEIIEHHH MOXKHO TOAJIEPKUBATh B ILIMPOKUX Mpeesax
19-25 °C, a B Ooitnepax ropsaero BogocHaOxkenus 40-97 °C 0e3 ymep0Oa ajis 1o-
TpeduTene.
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TexHnueckuil moTeHIal BETpoBOM sHeprun Poccum ouenuBaetcs cebiie 50000 miupa
NABOPATOPHbIU MPAKTUKYM KBT-4/rog. DKOHOMHYECKHII MOTEHIMaNA cocTaBisieT npumepHo 260 mupa kBt 4/roa, To ecthb

OBLUASA SQHEPTETUKA o
0k010 30 % MpOM3BOJICTBA NIEKTPOIHEPTUU BCEMHU dJIEKTpOcTaHIMsAMU Poccun.
PUTIATOB I'.IN.

NABOPATOPHAA PABOTA
UCCNENOBAHUE ABTOHOMHOW CUCTEMbI OCTpOBax CeBepHOFO .HGI[OBI/ITOFO okeaHa ot Koibsckoro IIOJIyoCTpOBa 10 KaM‘{aTKI/I, B paﬁ-

ANEKTPOCHABXEHWA HA BA3E onax Hwmwxueir u Cpenneit Bonru u [{ona, mob6epexne Kacrmiickoro, Oxorckoro, bapentiena,
BETPOrEHEPATOPA AIR-X

TEOPUTUYECKUN MATEPUAT

BOMPOCHI ANt CAMOKOHTPONSA
FMOCCAPUN

SHCPFCTI/I‘ICCKI/IG BCTPOBLIC 30HEI B Poccun PaCIIOJIOKCHBI, B OCHOBHOM, Ha no6epe>1<1>e n

banrtuiickoro, YépHOro u A30BCKOTO MOPEH.

CyMMapHasi yCTaHOBJIEHHAs1 MOIIIHOCTh BETPOBBIX 3JIEKTpocTaHUMM B cTpaHe Ha 2009 rox
coctaiser 17-18 MBT, 3anumMast oJHO U3 moclienHux MecT B Mupe. Ha 3to ke Bpems B Ku-
tae — 25104 MBr, B CIIIA — 35139 MBT, B I'epmanuu — 25777 MBT.

CMNUCOK UCTOYHUKOB
Nutepatypa
WUHTepHeT-pecypchbl
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BOITPOCHI 1151 CAMOKOHTPOJIA

[IpuHUMD 1ENCTBUS BETPOIHEPIETUUECKON YCTAHOBKH.

YTO OTHOCHUTCA K OCHOBHBIM KOMIIOHEHTaM BETPOIHEPIETUUECKOW YCTAaHOBKH?
CrpykTypHas cxeMa aBTOHOMHOM 3JI€KTPOCTAHIIMH.

Kaxk onpenensercss MOIHOCTh BETPOBOT'O MOTOKA?

Kakune xapakTepUCTUKU CHUMAIOT JUIsl BETPOIHEPTr€TUYECKOW YCTAaHOBKU?

Kak ocymiecTBisieTcs 3amuTa BETpOIHEPTETUUECKUX YCTAHOBOK OT OypeBBIX BETPOB?
Tunel BETPOIHEPTETUUECKUX YCTAHOBOK.

Kaxk BnusieT Harpy3ka Ha BBIXOJHYIO MOITHOCTh BETPOIHEPIETUYECKON YCTAHOBKH?
[Tyt nossimenus KIIJI BeTposHEPreTHYECKUX yCTAaHOBOK.

JIOCTOMHCTBA M HEJOCTATKU BETPOIHEPIETUUECKUX YCTAaHOBOK.

Kak omnpenensieTcst TOk 3apsiga akKyMyJIsITOPHBIX OaTapeii?

J171s 9ero HyKeH KOHTPOJUIEp 3apsiia-pa3psna akKyMyJIaTOPHBIX OaTapei?
[ToueMy Henb3s pa3psHKaTh aKKyMYJISITOPHYIO OaTapero 10 Hyis?

Kakue Tumbr akkyMyIsTOpHBIX O6aTapeil Bol 3HaeTe?

J11st uero Hy>XeH UHBEPTOP?

YTo Takoe MyJIbTUILIMKATOP U JIJIs1 YETO OH HY>KEH?

B kakux ciayuyasix 000CHOBaHO MPUMEHEHHE CUCTEMbI aBTOHOMHOTO JIEKTPOCHA0Xe-
HUAS?


http://tpu.ru

HALMOHAIBbHbIA UCCNEQOBATENIbCKUN
TOMCKWUU NONTIUTEXHUYECKUAN
YHUBEPCUTET

NABOPATOPHbIV MPAKTUKYM
OBLUAA QHEPTETUKA
OUITATOB TI'.IN.

NNABOPATOPHASA PABOTA

WCCNEQOBAHUE ABTOHOMHOW CUCTEMbI
ANEKTPOCHABXEHWA HA BA3E
BETPOrEHEPATOPA AIR-X

TEOPUTUYECKIA MATEPUAN
BOMPOChI ANt CAMOKOHTPONS
CMUCOK UCTOYHUKOB

Nutepatypa
WUHTepHeT-pecypchbl

I'JIOCCAPUN
AKKYMYJSATOPHAS BATAPES
Heckonbko akKyMyJITOPOB, 00bEIUHEHHBIX B OJIHY JIEKTPUUYECKYIO 1IETIb.
ABTOHOMHBIN BETPOSJIEKTPUUECKHW ATPETAT

BA ¢ snexTpoMaliMHHBIM T€HEepaTOpOM, MPEeIHA3HAYCHHBINA JJIS1 AJIEKTPOCHAOKEHHUs MO-
TpeOUTENeH, He UMEIOIINX CBS3H C AJIEKTPUICCKOM CETHIO.

BYPEBASA PACYHETHASA CKOPOCTD BETPA

MakcumanbHasi CKOPOCTh BETPa, KOTOPYIO MOKET BBIAEPKAaTh OCTaHOBIEHHBbI BA 0e3
pa3pyLICHUN.
BETEP

I[BI/I}KGHI/IG BO3ayXa OTHOCHUTCIIbHO 3€MHOM IIOBCPXHOCTHU, BBI3BAHHOC PAaBHOMCPHBLIM pacC-
IpCaACiICHUCM aTMOC(bepHOI‘O JaBJICHUA U XapaKTCPUIYIOMICCCA CKOPOCTBIO U HAIIPABJICHHUCM.

BETPOOHEPI'ETUKA

OTpaciib SHEPreTHKH, CBsi3aHHAs C pa3pabOTKOH METOJIOB U CPEICTB MPEOOpa3OBaHMS
SHEPrUH BETPa B MEXaHWYCCKYIO, TEIIOBYIO MJIH DJICKTPHUYCCKYIO SHEPTHIO.

BETPOAI'PEI'AT (BA)

Cucrema, cocTosias U3 BETPOJBUTATENSA, CUCTEMBI MI€peIaul MOITHOCTA U MPUBOJIUMOU
MMM B ABWIKEHHE MAIIMHBI (3JIEKTPOMAIIIMHHOTO TeHEpaTopa, Hacoca, KOMIpeccopa 1 T.I1.).

BETPOOHEPI'ETUYECKASA YCTAHOBKA (BJY)

Kommieke B3auMOCBSI3aHHOTO OOOpPYAOBaHUS U COOPYXKEHHM, MpeIHa3HAYEHHBIA IS
npeoOpa30BaHUs SHEPTUU BETpa B JIPYyrue BUIbI SHEPrUU (MEXaHUYECKYIO, TEIJIOBYIO, 3JIEK-
TPUYECKYIO U JP.).
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BETPOMEXAHHNYECKASA YCTAHOBKA

B3OV, npennaznauenHas s nmpeoOpa3oBaHUsS BETPOBOM SHEPTUM B MEXaHUYECKYIO ISt
MPUBO/IA PA3JIMYHBIX MAIIUH (HACOC, KOMITPECCOP U T.1I.).

BETPOTEIIJIOBASA YCTAHOBKA

B3OV, npennasznaueHHas uisi HEMOCPEACTBEHHOTO MpeoOpa3oBaHUsS BETPOBOW SHEPIHUU
B TEIUJIOBYIO.

BETPOJJIEKTPUYECKASA YCTAHOBKA

B3V, npenna3znauenHas a1 mpeoOpa3oBaHUs BETPOBOM SHEPTUH B DICKTPUICCKYIO C TTO-
MOIIBIO CUCTEMBI TEHEPUPOBAHUS IIIEKTPOIHEPTUU.

BETPODJIEKTPUUECKAS CTAHIIUS (BDC)

9JIGKTpOCTaHIII/I$[, COCTOAIMIAA U3 IBYX U Ooiee BCTPOIJICKTPOYCTAHOBOK, MMPCAHA3ZHAYCH-
Has 1JI1 npe06pa3OBaHI/15{ SHCPIUHA B JICKTPHUICCKYIO S9HCPIUIO U IICPCaalin €€ l'IOTpe6I/IT€J'IIO.

BETPO/IBUI'ATEJIb (B1)

YcTpoicTBO [T peoOpazoBaHms BETPOBOW SHEPTHH B MEXAHUYECKYIO BPAILICHUEM POTOpPA.
BEPTUKAJBHO — OCEBOM (B]I)

B/I, y KOTOpOro och BpallleHus pacoyiokeHa NePIEHINKYJIIPHO BEKTOPY CKOPOCTH BETPA.
BETPOKOJIECO (BK)

JlonacTHas cucTeMa BETpOJBUraTelis, BOCIPUHUMAIOIIAS a9POJIUHAMUYECKHE HATPY3KU OT
BETPOBOT0 MOTOKA MpeoOpa3yroliasi SJHEPrUi0 BETpa B MEXAaHUYECKYIO SHEPTHUIO BPAIICHUS BET-
poxouieca.

I'MBPUHBIE BOY

Cuctemsl, coctositiue u3 BOY u kakoro-ambo Apyroro UCTOYHUKA SHEPTUU (IU3EIBHOTO,
OEH3MHOBOTO, Ta30TypOMHHOTO JBHUraresueil, (HOTOIIEKTPUUECKUX, COITHEUHBIX KOJUIEKTOPOB,
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YCTAHOBOK €MKOCTHOT'O, BOJOPOJHOIO aKKyMYyJIMPOBaHUS BO3AyXa M T.l.), HCHOJIb3yEMBbIX
B Kau€CTBE PE3EPBHOI0 UJTU JOMOJIHUTEIBHOIO UCTOYHUKA 3JIEKTPOCHAOKEHHS TOTPEOUTEIIEH.

T'OJIOBKA (TOHJIOJIA) B

CocraBHas yacte BA ¢ ropusoHTansHO-0ceBbIM B/, B KOTOpOM pa3MEIIEHbI JIEMEHTHI OIIOp
BK, CIIM, CI'93, cucrema opueHTanuu BK Ha HanpaBnenue BeTpa u apyrue snemeHTs B/1.

TOPU30OHTAJILHO — OCEBO¥A (B]I)

B/I, y KOTOpOro oCh BpaIlIeHHUs] BETPOKOJIECA PACIIONIOKEHA MMapaUIeIbHO MM TIOYTH Ta-
paJIeTbHO BEKTOPY CKOPOCTHU BETpA.

JTUAMETP (BK)

JlnameTp OKpY>KHOCTH, ONUChIBAEMOIl HanboJiee ynaaeHHbIMU OT ocu Bpaiienus BK ygac-
TSIMU JIOITACTEN.

NHBEPTOPBI

[Tpubopsl, ciyxamme Ajisg MPeoOpa3oBaHUs MOCTOSIHHOTO TOKa OT aKKyMYJISITOPOB B Tie-
pEeMEHHBIN TOK HanpspkeHuem 220 B.

KO®OPUIHUEHT NCHTOJBb30OBAHUSA DHEPT'UN BETPA

OTHollIeHHE BEJIMYMHBI MEXaHW4YecKoM sHepruM, passuBaemoid BKK k momHoil sHepruun
BETpa, MPOXOALIEH yepe3 0OMeTaeMylo IUIOIIAb BETPOKOJIECa.

JIOITACTB BK
CocrasHas yacte BK, co3naronias Bpaliarommii MOMEHT.

MAKCHUMAJIBHAS PABOYASA CKOPOCTD BETPA

CxopocTh BeTpa, Ipu KOTOPOM pacyueTHasi CKOpocTh BA mO3BOJISIET MPOU3ZBOAUTH BJICK-
TPORHEPTHIO O€3 MOBPEKICHUM.
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MHWHUMAJIBHASA PABOYASA CKOPOCTD BETPA

MuHuManbHas CKOPOCTh BETpa, IMpHU KOTOpOMl obecneuynBaeTcsi BpaiieHue BA ¢ HoOMU-
HaJLHOM 4acTOTOW BpalleHUs C HYJI€BOM MPOU3BOIUTEILHOCTHIO (XOJI0CTON XO/).

HOMMHAJIBHASI MOIIIHOCTD BA

MaxkcuManbHOE 3HAaY€HUE BBIXOJHOW MOIIHOCTH, HA KOTOPYIO paccuuTaH BA B anutenb-
HOM peXHMe PabOTHl.

OBLINHA KIII BA
OtHo1enne npou3BoauMoil BA mosie3HON 3HEprUM K MOJHOW 3HEPruu BETpa, IPOXOJIs-
1IeH Yepe3 OMETaeMyIo IIOIAAb BETPOKOJIECa.

OMETAEMASI TJIOIIA I BK

I'eomeTrpuueckas mpoekius tionaan BK Ha TUIOCKOCTh, MEPHEHAUKYIISPHYIO BEKTOPY
CKOPOCTH BETpa.

HNPOU3BOAUTEJBHOCTH BA

3aBUCUMOCTh 00BEMa MPOIYKIHMH, TPOU3BOAUMOro BA 3a enuHUIly BpEMEHH, OT CpeaHEN
CKOPOCTH BETpA.

PACYETHASA CKOPOCTDB BETPA

MuHuManpHass CKOpOCTh BETpa, Mpu KOTopoil BA pa3BHBaeT HOMHUHAIBHYI) MOIIHOCTB:
CKOPOCTb, COOTBETCTBYIOIIIAs] HAYaly PEryJIMPOBAHMUS.

CETEBOU BETPODJIEKTPUUECKUU ATPETAT

BA ¢ s5eKTpoMalmHHBIM TE€HEPATOPOM, MpeIHa3HAYEHHBIM JJi1 PabOThl MapaylieibHO
C DJIGKTPUYECKUMH CETSIMU, MOIIHOCTh KOTOPBIX SIBISIETCS OECKOHEYHO OOJBIION MM MEHb-
e, HO COM3MEPUMON IO CPABHEHMIO C MOIITHOCTHIO BA.
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CUCTEMA IIEPEJJAYU MOIIHOCTH (CIIM)

Komruieke ycTpoHCTB [u1sl Tiepeiaur MOIITHOCTHA OT Bajla BETPOKOJECAa K Baly COOTBETCT-
BYIOIIIEW MaIlMHBI BETpoarperara ¢ MOBBIIICHUEM WM O3 MOBBIIICHUS YaCTOThI BPAIICHHS
BaJjia DTOU MAalllHEI.

CUCTEMA I'EHEPUPOBAHMUA JIEKTPOOHEPI'NHA (CI'99)

DNEeKTPOMAIIMHHBIN TeHepaTop U KOMIUIEKC YCTPOUCTB (IpeoOpa3oBareib, aKKyMYyJsTOP
U T.J1.) JUISl IOAKIIOYEHUS MTOTPEOUTEIIO CO CTAaHAAPTHBIMU MTapaMeTpaMH 3JIEKTPOIHEPTHH.

CHUCTEMA OPUEHTALIMH (BJ)

Komruteke ycTpolcTB ropuszoHTanbHO-oceBoro BJl, mpenHazHadyeHHBIM 71 YCTAaHOBKHU
ocu Bpaiiennsi BK B COOTBETCTBHHU C HampaBJI€HUEM BETpa B OMPEACIICHHBIX MPEEIax B Kax-
JbI1 MOMEHT BPEMEHH.

CHCTEMA PET'YJIMPOBAHUS (BJ)

Komrmiekc ycTpoicTB, oOecrieunBaonuii peryjInpoBaHiue B TpeOyeMbIX Mpeaenax 4acTo-
ThI BpallleHusl 1 Harpy3ku BJI mpu n3MeHeHnn cKopocTH BeTpa B paboueM auarnasoHe.

CKOPOCTB CTPATUBAHUSA C MECTA

MunumanbHas CKOPOCTh BETpa, MPU KOTOPOW BETPOKOJIECO HAUMHAET BpalleHue 0e3 Ha-
IPY3KH.

CPEJHSAA CKOPOCTD BETPA

3HaueHNe TOPU30HTAIBLHOM COCTABISIOLIEH CKOPOCTH BETpa B BbIOpaHHBIA NMPOMEKYTOK

BPEMEHH, OIpEAeNsieMblid OTHOIIEHUEM CYMMbI U3MEPEHHBIX 3HAYEHUH MTHOBEHHOW CKOPOCTHU
BETpPa K YUCITY U3MEPECHUU.

[Ipumeuanue: cpenHsisi CKOPOCTh BETpa MOKET ONPEAENAThCS B MUHYTY, 4ac, CyTKH, Me-
CsIll, TOI U T.1.
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CPEJHEI'OJOBASA CKOPOCTDb BETPA

CpenHsisi CKOPOCTh BETpa 3a TOJl B KOHKPETHOM MECTHOCTH, OIpeaessseMas i 3aJaHHON
BBICOTHI HaJl YDPOBHEM 3€MHOW IMOBEPXHOCTH.

YCTAHOBJIEHHASA MOIIIHOCTHB BA
[TactiopTHast MOIITHOCTH MalIMHBI HA BEIXOJHOM Baily BA.

YUCJIO YACOB (KODPOULUMEHT HMCIOJb30BAHUS HOMMHAJLHOM
MOIIIHOCTH)

OTHo1IeHHE TPOU3BOAUTENIBHOCTH BA 3a pacueTHbIil nepuosa BpeMEHU K HOMHUHAJIbHOM
moi1Hoctu BA.

SJEKTPUUECKHUI AKKYMYJISATOP

HcTounuk TOKa MHOropa3oBoro Aeictus. [IpuHuun neiicTBUS OCHOBAH Ha OOPATUMOCTH
XUMHUYECKOHN peakiuu. PaboTocrnocoOHOCTh aKKyMyIsITOpa MOKET ObITh BOCCTAHOBJICHA ITyTEM
3apsija, T.€. MPOIyCKaHUs TOKa B HAaIlpaBJICHUH 0OpaTHOM HampaBICHUIO TOKA MPH paspse.
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Nutepatypa
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CIIUCOK UCTOYHUKOB

Jlureparypa

Jla6eitm B.I'. HetpagunmnoHnHbie 1 BO30OHOBIISIEMbIE HCTOYHUKN dHEPTUH: Y4el. mo-
cobue. — CIIb.: C3TV. 2003. - 78 c.

Berposuepreruka / mox pen. /1. ne Penso / M.: Dueproatomusaat, 1982 — 270 c.

HNuTepHer-pecypcnl
Caiir kommanuu «OHeproCrok» [DNeKTpoHHBIN pecypc]. — Pexum nocryma:
http://energystock.ru/vetrogeneratory/vetrovye-elektrostantsii, Bxox cBOOOIHBI.

Caitrt komnanuu «ConHeunslit/[oMm» [DneKkTpoHHBIN pecypc]. — Pexum noctyma:
http://www.solarhome.ru/ru/wind/index.htm, Bxox cBOOOIHBIN.
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KITABVIATYPA

Haxartune knasvwm «Home» Ha knaemaTtype BbI3blBaET NEpexos

K TUTYJNIbHOM CTPaHULEe JOKYMEHTA.

C TUTYNbHOM CTPaHULbl MOXHO OCYLLECTBUTb Nepexon K orraBrieHuto
(B nokanbHOW Bepcuu Kypca).

HaxaTtne knasuwm «PgUp» («PageUp») unu nokasaHHbIX KnasuLL
CO CTpernkamu Ha KnaBuaType BbI3bIBaeT Nepexof K NpOCMOoTpy
npeabiayLien cTpaHULbl OTHOCUTENBHO NPOCMaTpPUBaEMon

B HACTOSILLMI MOMEHT COrNTacHO MOPSAKY UX pacrionoXeHus

B JOKYMEHTe.

HaxaTtne knasuwmn «PgDn» («PageDown») nnun nokasaHHbIX KNaBULL
CO CTperkamu Ha KnaBuaType BbI3bIBaET Nepexos K NpoCMoTpy
criepgyrolen cTpaHULbl OTHOCUTENBHO NPOCMaTpnBaemMom

B HACTOSILLIMI MOMEHT COrNacHO MOpsiAKY UX PacrionoXeHus

B JOKYMEHTE.

Haxatne kombuHaumm knasuww «Alt»+«F4» Ha knaBnaType Bbi3biBaeT
3aBepLUeHne paboTbl NporpaMmmMbl NPOCMOTPa LOKYMEHTA
(B NokanbHOW Bepcum Kypca).

VIAHVINYINATOP «<MblilUb»

HaxaTne neBow knaBuLWIN «MbILLIU» UK BpalleHune KOnécuka B

g HanpaeneHn «oT cebsi» BbI3bIBAET NEPEXO[ K MPOCMOTPY crieayto
e CTPaHULbl OTHOCUTENBHO NPOCMAaTPUBAEMOI B HACTOSILLMIA
MOMEHT COITIacHO MOPSAKY UX PACrONOXeHUs! B JOKYMEHTE.

HaxkaTne npaBow KnaBULLIK «MbILIN» UK BpaLLeHEe KONECcUkKa B
HanpaeneHnn «k cebe» BbI3bIBAET Nepexoq K NpoCcMOoTpy npeabiayLen
CTpaHuuUbl OTHOCUTENbHO I'IpOCManVIBaeMOIZ B HaCTOFlLIJ,I/II7I MOMEHT
COrnacHO NopsiAKY UX PacroNioXXeHNUs B JOKYMEHTE.

YNPABNEHVIE NMPOCMOTPOM OOKYMEHTA

MAHENDb YINPABJIIEHVA

HALIMOHATBHBI UCCNENOBATENBCKUIA
TOMCKMI NONUTEXHUYECKMI

TEXHOJIOrMM NPOrPAMMUPOBAHMA

1. NPOMbILLJIEHHBIX NOQX0M K
PA3PABOTKE NO
1.1. OCHOBHbIE NOHATUA

1.2. OcobeHHocTM npombliwneHHoro MO u kpusuc ero
pa3paboTku

1.3. CnoxHocTb pa3pabotku MO
1.4. XapaKktepucTUKU NporpaMMHOro npoaykTa
1.5. )KM3HEHHbIN LWKN NPOrpaMMHOro NPoAyKTa
1.6. Mpouecck! paspaboTku
1.7. Mopenu paspa6oTku
1.8. MeTogonorum paspaboTku
1.8.1. EauHas cuctema nporpaMMHOi A0KyMeHTaLmn
1.8.2. Microsoft Solutions Framework
1.8.3. OKcTpemarnbHoe nporpamMmm1poBaHue
1.8.4. Rational Unified Process
1.9. Bbi6op 1 aganTauus MeToA0NorMMU pa3paéoTku

[noccapui

— KHorka 3aBepLueHUA paboThbl.

MaHenb ynpaBneHus — COAePXnT
nepeveHb pas3fenos, a Takke KHOMKN
HaBuraumu, ynpaeneHns nporpaMmMon
npocMoTpa M Bbi3oBa PyHKLUK
nomncka no TeKCTy.

MpocmaTtpuBaeMbIi B JaHHbIN
MOMEHT pa3gen.

— ﬂocTyngle pa3genbl.

B 3aBMCMMOCTU OT TEKyLLEr
aKTMBHOrO pasderna B rnepeyHe
MOryT NPUCYTCTBOBaTL Nogpasaerni
3Toro pasgena.

KHonka nepeKknivYeHna Mexay nNofTHO3KpPaHHbIM
N OKOHHbIM peXUMOM NpocMoTpa.

KHomkn nocnepoBaTenibHOro nepexoAa k npeablayLlen
1 criegytoLlen cTpaHuLam.

— KHonka Bo3BpaTa K npeablayliemy Buay. Vicnonosyinte eé
ansa obpartHoro nepexoga v3 rinoccapusi.

— KHorka Bbl30Ba OYHKLMM MOUCKA MO TEKCTY.

— KHonka nepexofa kK cnpaBO4HOM (3TOI) cTpaHuLe.
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