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METOANYECKUE YKA3AHUA
K NTABOPATOPHOU PABOTE
WCCNENOBAHNE ABTOHOMHOW CUCTEMb

ANEKTPOCHABXEHWA HA BA3E
BETPOrEHEPATOPA AIR-X

LIENb PABOTHI
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JIABOPATOPHBIN [TPAKTUKYM
OBIIAA DOHEPI'ETHKA

METOJJMUECKHUE YKA3AHUS K JABOPATOPHOM PABOTE
«ACCJEJOBAHUE ABTOHOMHOM CUCTEMBI
QJIEKTPOCHABKEHUSA HA BA3SE BETPOI'EHEPATOPA AIR-X»
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NABOPATOPHbINA MPAKTUKYM HEJIb PABOTbI
OBLUASI SHEPIETUKA 3

OUITATOB TI'.IN.

METOANYECKUE YKA3AHUA .
K TABOPATOPHOW PABOTE 2) Ha ocHOBaHUM TOJIyYEHHBIX JaHHBIX IPOAHATU3UPOBATH PAOOTY aBTOHOMHOW cHuC-

UCCNEAOBAHWUE ABTOHOMHOW CUCTEMbI TEMBI 3JIEKTPOCHA0KeHUs Ha 0a3e BETPOIHEPreTUIECKON YCTaHOBKH.
ANEKTPOCHABXEHUA HA BA3E

BETPOrEHEPATOPA AIR-X

LIENIb PABOTbI

OMUCAHUE NABOPATOPHOM
YCTAHOBKHU

NOPAAOK NPOBEAEHUA OMNbITOB

YKA3AHUA MO O®OPMNEHUIO OTYETA
CopepxaHue ot4yeTa

HccnenoBars 3HEpreTudeckue XxapakTepucTuku BerporeHepatopa AIR—X mpu pas-
JINYHOW CUJIE BETPA.

OIMMCAHME JIABOPATOPHOH YCTAHOBKH

\.

Puc. 1. O6mmit Bua naboparopHoii yctaHoBkH «MccnenoBanre aBTOHOMHON
CHCTEMBI JIeKTpOoCHa0KeHHs Ha O6a3e BeTporeneparopa AIR—X»
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NABOPATOPHbIV MPAKTUKYM
OBLUAA QHEPTETUKA

OUITATOB TI'.IN.

METOOWYECKWE YKA3AHUA

K NABOPATOPHOWN PABOTE .
UCCNEAOBAHUE ABTOHOMHOW CUCTEMbI
ANEKTPOCHABXEHWUA HA BA3E
BETPOrEHEPATOPA AIR-X

LIENb PABOTHI

OMUCAHUE NAEOPATOPHOM
YCTAHOBKHU

NOPAAOK NPOBEAEHUA OMNbITOB

YKA3AHUA MO O®OPMNEHUIO OTYETA
CopepxaHue ot4yeTa

OcCHOBHBIE 3JIEMEHTHI TA0OpaTOPHON ycTaHOBKU «VIccrenoBanne aBTOHOMHOM CUCTEMBbI
ANEKTpOCHaOkeHus1 Ha O6a3e BeTporenepaTopa AIR—X

Taomumna 1

HazsBanue

Onucanue

doto

Berporeneparop
MoOmIbHBI AIR—X

OO01e TeXHNYEeCKUEe XapaKTePUCTUKU:
nuametp poropa 1,15 M, Bec 5,85 kr (B ymakoBke 7,7 Kr),

CTapToBasi CKOPOCTh BeTpa 3,58 M/C, BBIXOJHOE HANPSDKEHUE
(moctosiHHBIHN TOK) 12 B, MakcuManbHas MOLUTHOCTH IPH BETPE
12,5 m/c — 400 Bt, xonmuecTBO nomacreit — 3, Marepual Jo-
nacteif: KapOOHO-BOJOKOHHBIM KOMIIO3UT, KOPITyC: JIMTOMH
aIOMUHUH, BeIpaboTka npu Betpe 5,4 m/c — 38 kB1/u B Mme-
csIll, MaKCUMallbHasi CKOPOCTh BeTpa 49,2 M/c

Bentunsitop  Ruck
EL315E201

OCHOBHBIE TEXHUUECKUE XapaKTEPUCTHKU:

quaMmerp Jomacted 315 MM, mnorpeOsisiemMas MOIIHOCTh
660 Bt, tun snekTpoiBUraTens: aCMHXPOHHBI C KOPOTKO-
3aMKHYTBIM POTOpPOM, THII BEHTHJIATOpA: JAMaroHAJIbHBIH,
HOMHHANbHAs 4dacTota Bpamieruss 3000 o6/MUH, HOMHHAIb-

HBII pacxon Bo3ayxa 8300 M

biok ynpasnenus

Haznauenue: ympaBiieHHE peXHMOM pabOTBHI BETPOIIEKTPO-
CTaHIIMK U KOHTPOJIb €€ apaMeTpPOB.

I"aGaputHsbie pazmepsl: 100x100%100 mm.

CocraB: TymMOJiep BKIIOUEHHS BEHTUIATOPA, TpeoOdpazoBaTeib
yactorel E2 MINI, HaGop Harpy304HbIX CONPOTHUBICHMH,
KJIIOYM YIPABJIEHUs HArpy3koil BETPOTE€HEpaTropa, HU3MeEpHU-
TeIbHBIE PUOOPHI
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METOANYECKWUE YKA3AHUA
K NABOPATOPHOU PABOTE
WCCNENOBAHNE ABTOHOMHOW CUCTEMbI

ANEKTPOCHABXEHWUA HA BA3E
BETPOrEHEPATOPA AIR-X

LIENb PABOTHI

OMUCAHUE NAEOPATOPHOM
YCTAHOBKHU

NOPAAOK NPOBEAEHUA OMNbITOB

YKA3AHUA MO O®OPMNEHUIO OTYETA
CopepxaHue ot4yeTa

I'enepatop AIR—X — 310 mocnenHsas paspaboTka u3 psaa BeTporypOuH cepun AIR, BbI-
nyckaeMmbix kommnanuei Southwest Windpower (CIIHA). Jlomactu AIR canenansl U3 yriieBoso-
KOHHOTO YCWJIEHHOTO KOMIIO3UTAa W UMEIOT YHUKAJIbHOE KPY4YEeHHE, AArollee MaKCHUMaJbHYIO
3¢ PeKTUBHOCTH BHIPAOOTKH MPHU JAHHOW OMETAeMOM TUIOIIA/IH.

CkpyuuBaomuii 3PQexkT Mnpu KPUTUYECKHX CKOPOCTSIX BETpa MEHSET (POHTAIBHYIO
MJIOCKOCTh, YTO 3aMeJIJISIET BpallleHHe U PeaynpexkIaeT MOBPEXKICHNE TeHepaTopa.

Onextpudeckuii TeHepaTop AIR—X sSBisieTCs CHHXpOHHOW MAaIIMHOW OE€3IETOYHOTO THIA
¢ HeoaUMHUEBBIMH (PeppOoOOPOBHIMU TTOCTOSIHHBIMA MAarHUTaM{d W ONTHMH3WPOBAH JJIsS OMTH-
MaJbHOM 3P GEeKTHBHOM pabOTHI O€3 00CTy)KUBAHUS.

JUig co3iaHusi BO3AYIIHOTO MOTOKA B JIAOOPATOPHOW YCTAaHOBKE MCIOJb3YETCSI BEHTHIISA-
top muaroHampHoro tmma Ruck EL315E201, mpousBoacta kommanuu «Ruck Ventilatoren
GmbH» (I'epmanusi), oGecrieunBaromuii B HOMUHAIBHOM PEXHUME pabOThI pacxo]] BO3IyXa
8300 M /u. IIpu 3TOM CKOPOCTH BO3AYIIHOIO IOTOKA HA BBIXOJAE M3 BEHTWIATOPA COCTABIISIET
14,5 m/c. VI3meHeHne CKOPOCTH BO3AYIIHOTO MOTOKA, CO3/IaBa€MOT0 BEHTHIISITOPOM, TPOU3BO-
TUTCS 32 CYET U3MEHEHHS €T0 YacTOTHI BpallleHus, KOTOpoe obecreunBaeTcsl mpeodbpazoBare-
nem yactotel E2 MINI, npousBonctea komnanuu «BECIIEP» (Poccust), uepe3 KOTOpbI BeH-
TUJISITOP TIOAKITIOUYEH K JIEKTPUUECKOU CETH.

[IpeobpazoBarens E2-MINI pa3pabotan jist peryaupyeMblx IPUBOJIOB Ha OCHOBE acHH-
XPOHHOTO AJIEKTPOJIBUTATENS C KOPOTKO3aMKHYTHIM poTopoM. [IpeoOpazoBarens obecrnieunBaeT
W3MEHEHUE BBIXOAHOM 4acToThl OT 1 10 200 I'l, 3amuTy ABUAraTesist OT Neperpy3o0K, UMEET aHa-
JIOTOBBIC M MHU(POBBIE BXOJBI/BBIXOJBI I PETYJIUPOBAHUS W AUCTAHIIMOHHOTO YIPABJICHHS.
[Tanens ynpaBieHus nmpeoOpa3oBaTesis YaCTOTH IIPUBEICHA HA PUC. 2.
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OBLLUASI 9HEPFETUKA

®OUNATOB I.M.

METOQWYECKUE YKA3ZAHUS mh LAIGR
K NABOPATOPHOW PABOTE _ ceroc) (2298
WCCNEQOBAHUE ABTOHOMHOM CUCTEMbI [ o J )
ANEKTPOCHAB)XEHWS HA BA3E cron PO
BETPOIrEHEPATOPA AIR-X

LETb PABOTE Puc. 2. [Tanens ynpasnenus npeodpazoBatens yactotel E2 MINI

OMUCAHUE NAEOPATOPHOM
YCTAHOBKHU Ta6ura 2

NOPAAOK NPOBEAEHUA OMNbITOB
YKA3AHUA NO OGOPMIEHUIO OTHETA

HaznaueHue kinaBuIll MaHeIn YIpaBJICHUA

CopnepxaHue oTyeTa KitaBuma Pexum ynpasienus Pexxum nporpammupoBaHus
PR 1. YBenuyeHue nopsaKoBOro HoMepa
A VBeanueHue 3aJaHHON YaCTOTBI KOHCTaHTHIL.
—_— 2. YBennueHune 3HaYeHUI KOHCTAHTEI
. 1 YMmensbIteHne nopsiAKOBOr0 HOMeEpPa
5 2 1. YMeHblIeHne 3a0aHHON YaCTOTEI P P
2 C6 6 KOHCTAHTEL.
CEPOC . OC CHUTHaJIa OIIMOKH
—_— p 2 YMeHblIeHNne 3HaYeHUsT KOHCTAHTEI
H 1. YUrenne 3HaueHUI KOHCTAHT.
€ UCIOJIb3YETCsI
BBOA 2. 3amuch 3Ha4eHUS KOHCTAHT
Y
npor [lepexon B pexxum nporpaMMupoBanus | Beixon U3 pexxuma nporpaMMupOBaHUs
e e
CK
nyck ITyck 1 ocTaHOB ABUTATEISA ITyck 1 ocTaHOB IBUTATENS
cTon

Pexomennyemast komnanueit Southwest Windpower MOHTakHasi cxeMa AJIEKTPUUYECKHUX
COEIMHEHHI BEeTPO3JIEKTPOCTaHINK Ha O6a3e reneparopa AIR—X npusenena na puc. 3.
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METOLUYECKUE YKA3AHUSA )
K NABOPATOPHOW PABOTE 2 | enepartop _
UCCNEJOBAHUE ABTOHOMHOW CUCTEMbI BETPOTY pOHIIH Air-X

ANEKTPOCHABXEHWUA HA BA3E
BETPOrEHEPATOPA AIR-X

LIENb PABOTHI

OMUCAHUE NAEOPATOPHOM
YCTAHOBKH

NOPAAOK NPOBEAEHUA OMNbITOB

YKA3AHUA MO O®OPMNEHUIO OTYETA
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Axtiepyerp
Ilenrpaimpas pacnpeiemreabiad
KOpoOKa CHCTEMH
LICKTPOIMTANNA HOILIOBATEN

Tlaskuil  npeloxpanmres
ARTOMUTHICCRHIT BRKHOTITE )

N

! Orcnovenie )
E TKIONCHIE Cronopusii i
AKKYMVIATOPA BRROMUTC T
i — —\_s : Kpacublii “1cnoconoii” Brinika
: 1 HPOBOL TYPOH N
: H Funearieime Bk (He oOTRTEINI0)
i |
“-q - b -
[ [l g
1l L KOIeACICHHC 15 IceH
Fa3CMICHHE BLIIIKH
el npono,t
|- | Hepuntil “smuyeonoll™ nposo
I 1 TYPOHIN
ARKVMCBITOpHas Fazemicnue
Garapes Faremisonmi / 7

/77 CIePANCBON YICKIPOL

Puc. 3. MoHTa)XHas cXeMa JCKTPUICCKUX COCTMHCHUM
BETPORJIEKTpOCTaHIMU Ha 0a3ze renepatopa AIR—X
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METOOWYECKWE YKA3AHUA

K NABOPATOPHOW PABOTE .
UCCNEAOBAHUE ABTOHOMHOW CUCTEMbI
ANEKTPOCHABXEHWUA HA BA3E
BETPOrEHEPATOPA AIR-X

LIESIb PABOTbI

OMUCAHUE NAEOPATOPHOM
YCTAHOBKHU

NOPAAOK NPOBEAEHUA OMNbITOB

YKA3AHUA MO O®OPMNEHUIO OTYETA
CopepxaHue ot4yeTa

Y CTaHOBJICHHBIN B JJIEKTPUYECKOW CXEME CTOMOPHBIM BBIKIIOYATENb MCHOJIB3YETCS IS
«OCTAaHOBKW» TYpPOWHBI MPU MPOBEJICHUH €€ TEXHUYECKOTO 00CTY)KUBAHUS.

st ynpasieHus: pexuMoM pabotsl BOC B cucteMe UCHob3yeTcs MUKPOIIPOIIECCOPHBIIM
MHTEJJICKTYyaJIbHBIM KOHTPOJIIEp, PAcloIOXKEHHBIH B Kopiyce BeTporeHeparopa. Koraa rene-
paTop MOJKIIIOYEH K aKKyMYJIATOPHOM OaTapee, HyKIaroIllelcsl B 3apsaKe, JONacTH TYpOUHBI
OyIyT «HOpMaJbHO» BpalllaThCs MO JACHCTBUEM 3HEpTruu BeTpa. TypOouna OyAer 3apspkaTh ak-
KyMYJISITOPHYIO 6aTapero Mo Mepe HeoOXOAMMOCTH — JI0 T€X MOp, MOKa HaMPSHKEHUE aKKyMYJIsi-
TOpa HE TOCTUTHET 33JaHHOTO 3HAYCHHUS JIJIsl PEryJIHUPOBAHUS.

Korma HanpspkeHne akkyMyssiTopa JOCTUTAET 33JlaHHOTO 3HAYCHUS, TYpOWHA MEPEeXOIUT
B peXKHUM «perynupoBaHus». CKOpPOCTh BpallleHUs JIONMAcTedl pe3ko majgaeT (MoyTu g0
0 00/MuH), ¥ BBIpaOOTKA PHEPrUM IMpekpaiiaercs. HopManbHas onepanus 3apsakd BO300HO-
BUTCSI, KOTJ]a HAMPSDKEHUE aKKyMYJIATOPa OIMYCTUTCSI HUKE YPOBHS TIOJIHOM 3apsi/IKU.

Ota GyHKIHUS peryIupoBaHUs UMEHYETCSI «KTUCTEPE3HCH.

B pexxume 3apsina akkyMyJIsSTOpHBIX OaTapeit kKoHTposuiep AIR—X oTcnexuBaeT MIKOBBIC
MOIITHOCTH U KOPPEKTUPYET ICKTPUUECKOTO HArpy3Ky TeHepaTopa TaKuM o0pa3oM, YTOOkI pH
COOTBETCTBYIOILIEH CKOPOCTH BETpa C HEr0 CHUMAajlach MaKCHUMaJIbHAsI MOILIHOCTh. JTO MO3BO-
JSeT MOAIEPKUBATh ONTUMAJIBLHBIN YToJl aTaKH JIOMACTEH TPH JIFOOBIX CKOPOCTSAX BETpa, CHU-
KAeT IIyM U 00eCleuynBaeT MaKCUMAIbHYIO BRIPAOOTKY JIEKTPUUYECKON IHEPTHUU.

[Ipu ckopocTtsix Betpa Bbimie 14,3 m/c kontposmiep AIR—X akTUBHM3HpPYET pEXUM CphbIBa
MOTOKa ¢ JomacTeil. B aTomM pexknMe umcio o00poToB B cekyHay magaet Ha 500700 o6/muH,
B 3aBHCHMOCTH OT KOHKPETHOM CKOpoCTH BeTpa. [Ipu ckopocTu BeTpa cBsiiie 22,5 M/c TypOuHa
MOJTHOCTBIO OCTAHABJIMBAETCS, M YUCIIO 0OOPOTOB MaJaeT MOYUTH J10 HYJIsSI. PexuM cpbiBa MoToka
MIPOU3BOJIUTCS PETyIUPYEMON BO BPEMEHHU 3aKOPOTKOM OOMOTKHM T€HepaTtopa, MpU 3TOM TOp-
MOXEHHE TYpOMHBI 00ECTICUMBACTCS 332 CUET a’pOyMPYTrOBOrO 3aKpydUBaHUS WK «piaTrrepar
nonactei. PexuM cpeiBa motoka B AIR—X 1mo3BoisieT yMEHBIIUTh U3HOC JIONACTEN U MOIIUII-
HUKOB TIPU BBICOKMX CKOPOCTSX BETpPa, M, YTO HamOoJiee Ba)XKHO, 3aIUINAET TYpOWHY OT TO-
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BPEXKJIEHUN TPU BBICOKHX CKOpocTsx Berpa. Lllym, Bosnukaromuii npu ¢aarrepe B AIR—X,
He BO3HHKaeT. MOIIIHOCTHAs XapakTepucTruka BerporeHepatopa AIR—X npusenena Ha puc. 4.
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Puc. 4. KaranoxHas MOIIHOCTHAs! XapakTepucTuka BerporeHeparopa AIR—X

CrpykTypHas cxema J1ab0opaTOPHOTO CTEH/A MIPUBECHA Ha pUC. 5.

KITOYH YIPABIEHHA HArPY3KOH

50 ' 1200ry__ BT : k k
— T ISBI N\ SB2\ SB3\ SB4 \ SB5 \ |
~220B T4 S ‘I-_'.—_ T ETTEZT T ET— ';
—— = R1[ ] R2[] R3[] R4[] RS

SP

Puc. 5. CtpykTypHas cxema 1ab0paTopHOro CTEHAA
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DnexTponuTaHue J1abopaTOPHONW YCTAaHOBKH MPOU3BOAMUTCS OT OAHO(A3HOM CeTH mepe-
MeHHOro Toka HamnpsbkenueM 220 B, gacrotoii 50 I'u. IIpu 3ambikanuu kiaroua SP (Bentus-
TOp) MUTAaHUE MOAAETCs Ha mpeoOpazoBarens yacToTel [IY C Brixoma nmpeobpaszoBartesns Tpex-
(ha3HOE HaNpsKEHUE MTEPEMEHHOTO TOKa ¢ peryinupyeMoi yactoroi ot 1 qo 50 ' mogaeTcst Ha
aBUraresns BeHTUisATopa BT, KoTopbll co3aaeT BO3AYIIHBIN ITOTOK. BeTpoBas sHeprusi npuBo-
IUT BO BpanieHue BerporeHepatop BI', ¢ BpIXxoga KOTOPOro CHUMAETCS HANPSKEHUE MOCTOSH-
HOTO TOKa. B KadecTBe 3IEKTpUUYECKON HArpy3KH BETpOreHepaTopa B J1a0OpaTOPHON YCTaHOBKE
HCIIONIh3yeTCsl HA0Op aKTHBHBIX compoTuBieHU R1+RS5S, mapamrensHoe moakimtoueHne KOTO-
PBIX OCylIecTBIsIeTCs ¢ moMonIsto kitoueid SB1+SBS. B nienu Harpy3ku BeTporeHepaTopa yc-
TAHOBJICHBI U3MEPUTEIbHBIC TPUOOPHI: aMIEPMETP M BOJIBTMETP MOCTOSHHOTO TOKA W YacCTO-
ToMep. YacToTOMEpP MOJAKIIOUYEH K LETH MOCTOSIHHOTO TOKA YEPE3 JIOTUUECKYIO CXEMY, KOTOpast
BBIYMCIISIET YAaCTOTY BpAIlEHHUs] BETPOTEHEPATOPA MO YaCTOTE MyIbCALUN BBIIPSIMIIEHHOIO Ha-
MIPSKEHMUS.
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10.

HOPAJOK ITPOBEJEHHUSA OIIBITOB

3ambikanueM kitoda SP mopaiite nutanue Ha npeoOpazoBaTenb yactoThl [1H (Ben-
TUJISITOP).

NMycK
cTon
HpOI/ISBC,Z[I/ITC IMIyCK ABUTATCIIsA BCHTUIIATOpPA HAXXAaTUEM KIIaBUIIIHU

[Ipu moMomM KJIaBHIll YIPaBIECHUS YCTAHOBUTE BBIXOJHYIO YAaCTOTY IpeoOpa3oBaTe-
ns1 paBHoM 50 I'i. YBennueHne U yMEHBUIEHUE BBIXOJHOW YaCTOThI OCYIIECTBIISETCA

&), &

[Ipun gocTmKEeHHH BETPOTCHEPATOPOM YCTAHOBHUBIIETOCS pEXHUMa paboThl (depes

KJIaBHUIITaMH COOTBETCTBCHHO.

15-20 cex) cHUMHTE TOKa3aHWsI M3MEPUTEIBHBIX MPUOOPOB MPHU pabOTe IIEKTPO-
CTaHIIUU B PSKHUME XOJIOCTOTO X0a. Pe3ynbpraTel 3aHecCuTe B TaOIHILY.

[locnenoBarenbHbIM 3aMblkaHueM Kitrodeil SB1+SBS u3aMeHnsiite Harpy3Ky BeTpore-
HEPATOPA OT XOJIOCTOr0 XOAa 10 MAKCUMAJIbHOM. [{JI1 KaXK0M CTYIIEH! HArpy3KH 3a-
¢ukcupyiiTe noka3zaHusi U3MEPUTEIbHBIX IPUOOPOB U 3AMMILUTE UX B TAOIULLY.

nyck
cTon
OcranoBute ABUI'aTCJIb BCHTUIIATOPA HAXKATHUCM KIIABHUIIIN

BepuuTte Bce TymMOnephl MaHeIu yIpaBJIeHUs B UCXOIHOE COCTOSTHUE,

[ToBTOpuTe TMyHKTHI 1+7 17151 PEKUMOB BBIXOJHOM YacTOTHI IpeoOpaszoBaTens 45 u
40 I'11 COOTBETCTBEHHO.

JI7is Ka)KIAoro MPOJIEIaHHOTO OMBITa PACCYMTANTE BBIXOJHYIO MOIIHOCTH BETPOTCHE-
paTopa ¥ 3aHECHUTE 3HAUYCHHS B TaOIUILY.

B oaHHX OCSX KOOPAMHAT MOCTPOMTE SKCIIEPUMEHTAIbHBIE MOITHOCTHBIC XapaKTepH-
cTuku BeTporeneparopa AIR—X mist pasauunbix ckopocTteid Betpa P = f(n).
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HALMOHAIBbHbIA UCCNEQOBATENIbCKUN
TOMCKWUU NONTIUTEXHUYECKUAN

YHMBEPCWTET
NABOPATOPHbIV MPAKTUKYM
OBLUAA QHEPTETUKA

OUITATOB TI'.IN.

METOOWYECKWE YKA3AHUA

K NABOPATOPHOWN PABOTE .
UCCNEAOBAHUE ABTOHOMHOW CUCTEMbI
ANEKTPOCHABXEHWUA HA BA3E
BETPOrEHEPATOPA AIR-X

LIENb PABOTHI

OMUCAHUE NABOPATOPHOW
YCTAHOBKH

NOPALOK NMPOBEAEHUA OMNbITOB
YKA3AHUA MO O®OPMNEHUIO OTYETA
CopepxaHue ot4yeTa

11.

12,

13.

14,

Hanecute Ha monydeHHy0 auarpamMMmy KaTajJ0KHYI0 MOIIHOCTHYIO XapAaKTEPUCTUKY
BeTporeHeparopa AIR—X u omnpenenute CKOPOCTh BETPA, CO3JABAEMYIO BEHTUIISITO-
pOM Ipu yacToTax nutaromero HanpsbkeHus 50, 45 u 40 ' COOTBETCTBEHHO.

JIns Ka)XI0M CKOPOCTH BETpa PacCUYUTANTE MOILIHOCTb BETPOBOI'O MOTOKA U ONpee-
mute obuwmit KII/ npeobpa3oBaHusi BETPOBOM IHEPTUU B IIIEKTPUUECKYIO B PEKUME
MaKCHUMAaJILHON MOIITHOCTH.

OmpenenuTe BO3MOXKHYIO TOIOBYIO BHIPAaOOTKY 3JIEKTPOIHEPTUH BETPOr€HEPATOPOM
MIPU PA3JIMIHBIX CKOPOCTSX BETPA U CIEIANTE aHAIN3 MTOJTyYEHHBIX PE3YIbTATOB.

CdopMynmupyiiTe BRIBOIBI TIO MTOTYYSHHBIM pe3yiIbTaTaM.

Brixoanas Crynenu
yacrora T4 Harpysku

n, 00/MuH U,B I, A P, Bt

XX
Crynens 1

Crynens 2

50T
t Crynens 3

Crynens 4

Crynens 5

XX
Crynens 1

Crynens 2

45T
t Crynens 3

Crynens 4

Crynens 5

XX
Crynens 1

40T Crynens 2

Crynens 3
Crynesns 4

Crynens 5
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HALIMOHATBbHbIA UCCNEOOBATENILCKUN

'| TOMCKMI NONUTEXHUYECKUIA

%

NABOPATOPHbIV MPAKTUKYM
OBLUAA QHEPTETUKA

OUITATOB TI'.IN.

METOANYECKWUE YKA3AHUA
K TABOPATOPHOWU PABOTE
NCCNENOBAHUE ABTOHOMHOW CUCTEMbI

ANEKTPOCHABXEHWUA HA BA3E
BETPOrEHEPATOPA AIR-X

LIENb PABOTHI

OMUCAHUE NABOPATOPHOW
YCTAHOBKH

NOPAAOK NPOBEAEHUA OMNbITOB

YKA3AHUA MO O®OPMNEHUIO OTYETA
CopepxaHue otyeta

YKA3AHUA 10 OPOPMJIEHHUIO OTHETA

OT4eT H0KEH CoJiep KaTh ONMKMCAHKE 1EJIH JIA0OPaTOPHOU PabOThI, TEXHHUECKUE XapaKTe-
PUCTUKH UCIOJB3YEMbIX AJIEMEHTOB M MPUOOPOB, pe3yIbTaThl MPOBEIECHHBIX dKCIEPUMEHTOB,
oopMIIEHHBIE B BUJIE TaOIMII, TpapUKOB, a TAKkKE HEOOXOAUMBIE CXEMbI M pacueThl. B oTuere
JOJKHBI OBITh TIPUBENICHBI BBIBOJIBI MO BCEM IYHKTaM MPOBEACHHBIX AKCIEPUMEHTOB. OTYET
odopmisieTcs Ha aucTax popmaTta A4 B TEKCTOBOM PEIAKTOPE.

Conep:xkanue oTuera

1.

2
3
4.
)

Iens paboThI.
[IprHIMNIMATBHASA cXeMa.
TaOnup! ¢ JaHHBIMH.
I'padukmu.

Ha ocHoBaHMM MONYYEHHBIX JAHHBIX MPOAHAIU3UPOBATH PAOOTYy aBTOHOMHOM CHC-
TEMBI DJICKTPOCHAOKECHUSI.

BriBoas! o paboTe.


http://tpu.ru

O

BosBpar
M3 CrpaBKu

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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