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[image: image1.png]Bxuioyenne 106aBoYHbIX pe3nucTopoB R,, B uenb poropa. 3TOT CIIO-
€06 (cM. cxeMy puc. 5.1, a) ripuMeHsieTcs KaK B LEISAX peryJIupoBaHUs
B IIEPEXOHBIX MPOLIECCAX TOKA M MOMEHTA JIBUTATeIs ¢ (asHbIM POTO-
POM, TaK M €ro CKOPOCTH.

HckyccTBeHHbIE 3JIEKTPOMEXaHUYECKUE XAPAKTEPUCTUKH TIpH R, =
= var UMeIOT BUJ, MIOKAa3aHHBIN Ha puc. 5.6, a nisi ciydas Ry, = var, u
MOFYT UCIIONb30BaTLCA WJIS1 PErYIMPOBaHUs (OTpaHUYEHMST) ITYCKOBO-
ro TOKa.

L1 TOCTpOSHUSI TTOIYYaEMBIX IPU 3TOM COCO0€ MCKYCCTBEHHBIX
MEXaHUYECKUX XapaKTepUCTUK MPOBEIEM aHAIU3 BIUSAHUSA R,, Ha KO-
OPIOMHATH WX XapaKTepHBbIX ToueK. CKOPOCTh MAEATbHOIO XOJOCTOrO
X0[ia ABUTATEJISI U MAKCUMAIBHBIA (KPUTUYECKUI) MOMEHT JBUraTest
B cootBeTcTBUU € (5.9) ocTaroTCs HEeM3MEHHBIMU IPU PerynMpoBa-
HUU R,;, a KPUTHYECKOE CKOJbXeHHe, Kak 310 ciaenyer u3 (5.10),
HU3MEHSETCS TTPOMOPLIMOHAIBHO COMPOTUBIICHUIO 3TOTO PE3UCTOPA.

BEITIOJHEHHBIHM aHAIM3 103BOJSET IIOCTPOUTH €CTECTBEHHYIO (R2Il =
= 0) u uckycctBeHHble / U 2 1ipu R,;; > R,;; XapaKTepUCTUKH, TIPU-
BelleHHbIe Ha puc. 5.8. M3 3TUX XapakKTepMCTUK BHUIAHO, YTO 3a CYET

Y SN EcrecTBeHHas

Puc. 5.8. MexaHuueckue XxapakTepUCTHKY aCMHXPOHHOTO ABUTaTe s IIPU BKJIIO-
YeHUU JOMOJHUTENBHBIX PE3UCTOPOB B LIENb POTOpA:

1 — peocratHas npu R,;; 2 — peocrtatHas nipy R,



[image: image2.png]Eciu Ha tupuctope! VS/... VS6 He nopaloTecs UMNyabeel ynpasie-
Hus ot CUDY, To OHM 3aKpbITHl U HANpsXEHUE Ha ABUrarene U
paBHo HyJi10. [Tpy nogaye Ha TUPUCTOPHI UMITYJILCOB yIipaBieHus U, ¢
yIJIOM ynpasiieHHUs: o = 0 OHU OYIYT MOJIHOCTBIO OTKPBLITHL U K HArpy3Ke
Oyznet npunoxeHo Bce HanpsxkeHue cetu Uy = U,,.,. Ecn ocymects-
JISITh MOJIaYy UMMYAbCOB YIIPAaBAEHUS HA TUPUCTOPbI ¢ HEKOTOPOH 3a-
JIepXKOH OTHOCUTEIBHO TOUKHU €CTECTBEHHOIO OTKPbITUS TUPUCTOPOB
(yron ynpapinenus o # 0), To K Harpy3ke OyaeT NpUKIagblBaThCs 4acThb
HanpsixkeHus ceTi. I3MeHsis yroa ynpapieHHUs o OT HyJIA 40 T, MOXHO
PEryJMpoBaTh HanpsiXXeHUe Ha HArpy3Ke OT MOJHOTO HANPSXECHUS CETU
1O HyASL.

Puc. 5.10. Cxema peanu3aiiuy THPUCTOPHOI'O PEryATOpa HAIpPSIKEHUA




[image: image3.png]Kpome perynupoanusa mnepeMmeHHbIX asurarenst TPH mossossier
OCYILUECTBUTHL U3MEHEHHE HATIPABJICHUS €T0 CKOPOCTH, T. €. €r0 PEBEpPC.
g atoro B cxeMy puc. 5.10 1o6aBnsilOTCA €uIe ABE Mapbl BCTPEHHO-
MapajUieibHO BKIIOYEHHBIX TUPUCTOPORB, YTO MO3BOISIET UBMEHSATH Ye-
penoBaHue a3 HaMPSXKEHUA Ujper U TEM CAMBIM HanmpaBJIeHUs CKOPO-
CTY BpalleHUS] MATHUTHOrO NoJi ¥ B KOHEYHOM UTOre HanpabicHUs
cKopocTH poTopa asurarensi. C nomonpio TPH MoxHo obecneuunBars
TaKXe MPUHYAUTENBHOE SJEKTPUYECKOE TOPMOXEHHUE IBUTATES MPO-
TUBOBKJIIOYEHUEM W TMHAMUYECCKOE TOPMOXEHHME.

s perynvposaHus (orpaHUYeHMs) B epeXxoaHbix npoueccax Ol
TOKA ¥ MOMEHTAa HMCIMOJb3YIOTCS BbIMOAHEHHbBICe HA ocHoBe TPH ycr-
poiicTBa, NMOJyYUBIIME Ha3BaHUE «MATKUX» CTApTepoB (MycKaTeneil).
OHU NO3BOJISIIOT 33 CYET CHUXKEHHUS B IEPEXOAHBIX MPpoLeccax MpUKIIa-
IBIBAEMOrO K ABUIATENI0 HANpsKeHUs1 (OpMUPOBATb HYXHBIM 00pa-
30M fIMHaMHUuYecKue xapakTepuctuku III.

TPH no3BofsioT TakKXe peaniuM30BbIBATH PEXUMbl PaOOTHI aCHHX-
POHHOrO JBUraTeNsl ¢ HAWJIYYIHMMU SHEPTCTUMCCKUMU MOKa3aTe/IsiMU
paboTHl MpU MaJibIX €ro Harpy3kax. Takoe ucnosib3opaHue TPH pac-
CMOTPEHO B mompa3sa. 9.5.

Ewe onHo u3 Bo3MoxHbix npumeHenuit TPH cpsi3aHo ¢ peanusa-
Uuei TaK Ha3blBAEMOTO KBA3MYACTOTHOTO PEryJMpPOBAHUS CKOPOCTU
ACMHXPOHHOTO ABMUTaTeNsT, KOTOPOE PaCCMOTPEHO B moapasa. 5.4.



[image: image4.png]JlaHHBIA cMoco0 LHUPOKO MUCIONbL3YyETCs ISl PEeryIupoBaHUS CKO-
POCTH aCUHXPOHHBIX ABUrarejeil ¢ BbICOKMMMU ITOKA3aTeIsIMU Kaye-
ctBa. OgQHOBPEMEHHO C 3TUM OH IMOo3BoAsICT 3GHEKTUBHO PETYIIUPO-
BaTh U fpyrue nepemeHHbie DI ¢ aCMHXPOHHBIMU JBUTaTEISIMHU,

IIpuHIMO AeACTBUA 3TOTO Crioco0a 3aKIo4aeTcs B TOM, 4TO UBME-
HEeHME YaCTOTHl f; TIMTAIOUIErO ABUTaTe/lb HanpsixeHuss U; B cooTBeT-




[image: image5.png]CTBUM C BbIPaXeHUEM Wy = 2Tf,/p NMPUBOAUT K U3MEHEHHIO CKOPOCTU
@y, 32 CYET 4ero MoJay4arTcsi pa3iuuHbie UCKYCCTBEHHbIE XapaKTepu-
CTHKH.

Cxema BK/JIIOYEHHMS ABUTATENsl MPU PEryJiuPOBaHUH YACTOThl TPH-
peleHa Ha puc. 5.11, a. HeobxoaumbiM 3emenToM DI1 spisiercs npe-
00pazosarte/ib YaCcTOThl U HanpsixkeHus [ (B JalbHEHLLIEM HCIIOAb3YET-
cs1 o6o3HadeHue [14), Ha BXom KOTOPOro noaaercsi CTaHAapTHOE Ha-
npsixenue cetu U, (220, 380 B u 1.4.) npoMblllIEHHOH 4acToThl f) =
=50 T'u, a ¢ ero BbLIXOAA CHUMAETCA NEPEMEHHOE HAMpPsiKEHUE U,
PEryJIMpyeMoit 4acToThl f) ;.

PerynupoBanue BbIXOAHOH 4aCTOThl U HAMPSXEHUSI OCYIUECTBIIS-
€TCsl C MOMOLUBIO YNPABIAOUIEro curuana U, KoTopblid 3anact Tpedy-
€MO€ 3HAYECHUE YaCTOTbl MU TEM CaAMbIM CKOPOCTM JBUrarelia 2.
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Регулирование параметров привода изменением напряжения на статоре 
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Puc. 5.11. Cxema BKJIIOUCHUS (@) U MEXAHUUYCCKHE XAPAKTEPUCTUKH (6) npu
‘peryJMpoBaHUM 4ACTOTHI HATIpsiKeHUs Ha CTaTope U 3aKOH PeryiupoBaHus
4acToThl (6):

I — npeoOpaszoBatelib 4aCTOTLl M HAMpsikeHus; 2 — ABUTatleb: 3...7 — XapakTepH-
CTUKH




[image: image7.png]DTOT cnocob obecrneyrBaeT MJIaBHOE PEryJupoBaHUE CKOPOCTH B
[HHPOKOM [IMATIa30HE €€ U3MCHEHUS, a MOJyYyacMbl€ XapaKTepUCTHKH
00T al0T BEICOKOM XeCTKOCThIO. YacToTHBINH criocod oTiuvaeTcs eLe
OfIHUM BEChbMa BAXXHbIM CBOMCTBOM: PETYJIMPOBAHUE CKOPOCTH ABUIA-
TeJIsi HE COINPOBOXIACTCS YBEJIMUYEHHUEM €ro CKOJbXEHHUS, MOITOMY
[NOTePH MOLUHOCTU MPU PErYIHPOBAHHHU CKOPOCTH, ONpPEACIsAeMble MO
bopmyse (5.5), oKa3bIBAOTCA HEBGOJIBLIUMU.
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5.4. Регулирование скорости двигателя изменением частоты питающего напряжения

[image: image8.png]A1 JIy4IHero UCroJib30BaHWAg ABUTATCIA U NMOJYUYCHUA BbLICOKHUX
SHEPreTUHECKUX MoKaszaresiei ero paborbl — Ko3(h@UIIHEHTOB MOIIL-
HOCTU, MOJIE3HOTO ACHCTBUS U MCPerpy30uHoii CrocoOHOCTY — OIHO-
BPEMEHHO € YaCTOTOI HEOOXOAMMO U3MEHSTL U MOABOAMMOE K JABUTA-
reJifo HanpsixkeHde. COOTHOLICHHWE YACTOTH M HANPSKEHUS, Ha3biBa-
eMO€E 4aCTO 3aKOHOM YaCTOTHOrO PEryJupoBaHMsl, ONPEIe/saeTCs Xa-
PAKTEPOM 3aBUCUMOCTH MOMEHTA HAarpy3ku M, or ckopocrti. [1pu nipe-
HEOpEXeHUH AKTUBHBIM COMPOTHUBACHMEM LEIHM CTATOpa U MPU I10-
CTOSSHHOM MOMEHTE Harpysku M, = const HanpsikeHue Ha CTATOpPE
NOJIKHO PEryIMpPOBaThCd MPONOPLUOHAIBHO ero 4actoTe:




[image: image9.png]U, /f, = const. (5.29)




[image: image10.png][fpu npeHeOpexeHUU aKTUBHbBIM COIPOTUBJICHUEM LIENU CTaTtopa
R, KpuTHUYECKHUI MOMEHT ABUraTensi onpeaensiercs Gopmyioi (5.13).
Tak Kak wy ~ f; U X, ~ f;. TO MPU TAKOM COOTHOIUEHUU KPUTHUUECKUI
momeHt M, ~ U?/f? ~ U,/f; = const ¥ ABuTaTEb COXPAHSAET CBOIO
NIEPErPY30YHYIO CHOCOOHOCTb.

J1si BEHTUASTOPHOTO Xapakrepa MOMEHTA HAarpy3KU 3aKOH YacToT-
HOTO peryjupoBaHusi UMEET BUJ

U,/f} = const, (5.30)

a MPH MOMEHTE Harpysku, oOparHO NPOMOPLHUOHAILHOM CKOPOCTH,
OH 3amuLIETCH B BUJIC

U[/\/f = const. (5.31)

Takum obpasoM, Npu peaiu3alMpl 4acTOTHOro cnocoda peryjaupo-
BaHUS CKOPOCTH ABUTATE1s1 AOJIKEH UCIIONB30BATLCS Npeodpa3oBareb
YacTOThbl, KOTOPBIA MO3BOJISIET TAKXKE PEryJIMpOBaTh U HalpsiKeHWe Ha
cTaTope MBUTATEJSI B ONMpeIeAeHHON MPOMNoOpLIMU.



[image: image11.png]B0O3MOXHOCTb PETYJIMPOBAHUSI CKOPOCTH 3TU CIIOCOOOM clieayeT U3
dopmMyJibl UTST CKOPOCTH BpallieHUs] MarHUTHOTO MOJs

wy = 2nfi/p,

rae p — 4YUCIO nap noawcoB MarHUTHOrO MoOJI4a ABUTATE)IA.




[image: image12.png][Tyctb dpaza cTaTopHOI OOMOTKM COCTOUT U3 ABYX OJMHAKOBhLIX CEK-
uuii 1H—1k, 2H—2K, UMEeILMX Kaxias o ABa MPOBOAHUKA (puc.
5.18, a) v coemrHeHHBIX NMOCAENOBATENBLHO U corjlacHo. [To oOMoOTKe
cTatopa nporekaeT TOK, UMEIOLWMI B IaHHbII MOMEHT BpeMEHU TMoKa-
3aHHOe CTpeJKaMHu HanpaBieHue. Mcnonb3ys M3BeCTHOE NMpaBuiio Oy-
paBuMKa, ornpelenuM IS cXeMbl Ha puc. 5.18, @ HanpasineHue mar-
HUTHbBIX CWIOBBIX JTMHUWI, CO30aBAEMbIX MMPOTEKAIOLWUM 1O MPOBOAHH-
Kam Tokom /. HeTpyano 3aMeTuTh, UYTO MAaTHUTHOE ITOJIE UMEET B 3TOM
cJiyyae 4eTbipe Moarca wiu p = 2. .
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Puc. 5.19. CxeMbl coequHeHUsI OOMOTKM CTaTopa B TPEYTOJbHUK (a), IBOHHYIO
3Be3ny (6) U MEXaHMYECKHE XAPAKTEPUCTUKU aCMHXPOHHOTO [ABUFATE/IS NMPH
3THUX cXeMax (8):

1 — nBoOIHOI 3Be3abl; 2 — TPEeyrojibHUKaA




[image: image14.png]Puc. 5.18. K npuHLMNY M3MEHEHHS YHCIA Nap MOMIOCOB ACMHXPOHHOIO BH-
raTess:

a — WcxonHas CXCMa'._6, 6 — CXEMbl NPU U3MCHCHUHK YUCAA Nap nojrcos:-




[image: image15.png]YI3MeHUM Terepb CXeMy COeAUHECHUA CEKLWU, BKIOYUB UX MOCTIE-
JOBaTeJbHO U BCTpeuHo (puUc. 5.18, 6), ocTaBUB TO Xe HampaB/eHUe
MOABOAMMOro K 0OMOTKE TOKa. B 3TOM ciiyyae ctaTopHast ooMoTKa 00-
pasyeT yXXe MarHWTHOE IoJie ¢ BABOE MEHBILIUM YUCIOM IMap NOJIOCOB.
YMeHblIeHWe BABOE YUC/Ia Map MOJII0COB NOCTUraeTCd U B CXeMe Ha
puc. 5.18, &, rne 00e ceKLUMK coeAUHEHBI NMapasule/ibHO. B ToM U Apyrom
C/lyuasix YMEHbIIEHHE YUCna Nap NnojiocoB AOCTUTaeTcs U3MeHEHHUEM
HanpapJeHns TOKa Ha MPOTUBOMOJOXHOE B OAHOIT U3 ceKuuii (B naH-
HOM ciyvae BO BTopoii). [1py 3ToM auanazoH U3MEHeHUS! CKOPOCTU
BpalleHWa MAarHUTHOro MONAY paBeH IBYM.




[image: image16.png]HanooIeC 4aCcto Ha MpakKTUuKe IMPpUMEHAIOTCS ABE CXEMbI IMEPEKITIO-
YeHUs] CTAaTOPHON OOMOTKM MHOTPOCKOPOCTHBIX JABWUTaTeliei: ¢ Tpey-
roJibHUKa Ha 1BOMHYIO 3Be3Iy M CO 3Be3ibl Ha AROWHHYIO 3Be3ay. Pac-
CMOTPUM CXeMbl COCAMHEHHS CTATOpa M MEXaHUYeCKHE XapaKTepH-
CTUKMU ABUTATENS IS ITHUX CIy4yaes.




[image: image17.png]CxeMa «TpeyroJbHHK — ABOiiHan 3Be31a». /[ nonyyeHus1 60aBILIETO
YyKCAa Tiap NOJIOCOB Py CEKIIUU Kaxnoi dasbl cratopa BKITIOUEHbI 10C-
JIEAOBATEIbHO U COTJIACHO U COEAMHEHBI B TPEyroabHUK (puc. 5.19, a),
e Ajy U Ay, — Hauyala COOTBETCTBEHHO IiepBO#l M BTOPOI ceKuUMiA
tha3sbl 4; A;, M1 Ay, — UX KOHIIBI (BLIBOAH a3 B u C BKIIOUYEHBI aHATO-
ruyHo). CoenuHeHHne ceKLui 1o cxeMe puc. 5.19, 6 aHaOrMyHO cXeme
puc. 5.18, 6 U BBI3BIBAET YMEHBIIIEHHE B 2 pa3a YKC/Ia Nap MOJICOB p;
nsuraresia. CxeMa Ha puc. 5.19, 6, B Kotopoit ¢a3sl craropa obpa3oBa-
HBI ABYMS MapajebHO BKIIOUEHHBIMHM CEKIUAMU, TTONYYWIa Ha3Ba-
HME ABOMHON 3BE3MbI.

MexaHnyeCKHe XapaKTepUCTUKK ABUTATE/A ISl CXeM COeIMHEeHHs
0OMOTOK B TPEYTOJbHUK 2 WU JBOIHYIO 3Be3dy / MoKa3aHHI Ha pUC.
5.19, e. '




[image: image18.png]Cxema «3Be3na— ABoiiHan 3Be34a». B 3ToM BapuaHTe HU3KasA CKO-
pocTh (6O0JIbIIIEE YHUCIO TIAp HOMKOCOB p) HOMYYAETCHA B CXeME OJuMHap-
Holi 3Be3anl (puc. 5.20, a), Kaxayio ¢a3y KOTOpoi 06pa3yioT nocieno-




[image: image19.png]BaTe/ibHO cOeAWHEHHbie ceKuMU (cM. obo3HaueHus K puc. 5.19, a).
INepexitoyeHne Ha OBOIHYIO 3BE3NY OCYILUECTBISETCS MO CXEME PMUC.
5.19, 6, npu 3TOM YUCIO Nap MOJKOCOB p, YMeHbIUTCS BaBoe. [Toay-
yaeMble MeXxaHU4YeCKUe XapakTepUCTUKU MPU COeAUHEHHUHU OOMOTOK B
3Be3ay 2 M JIBOMHY10 3Be31y / ABYXCKOPOCTHOrO ABUraTe/lsl H300paxe-
HBI Ha puc. 5.20, 6.

IMoMuMo paccMOTpeHHBIX ABYXCKOPOCTHBIX ABUratejeii npuMeHs -
I0TCSl TAKXKe TpeX- U 4eThlpPeXCKOpOCTHbie ABuraTenu. IlepBbie U3 HUX
MOMUMO IEePEKIIOUaeMOil OOMOTKHM CTAaTOPa, . BLIMOMHAEMO aHano-
TUYHO PACCMOTPEHHOI paHee, UMEIOT TaKXe W OAHY HellepeKIoya-
eMy10 00OMOTKY. HeThIpeXCKOPOCTHHIE ABUTaTeIu UMEIOT [iBe MepeKITio-
yagMble OOMOTKM CTaTopa C pa3iMyHbIM YMCIOM Map MOMIOCOB py, P,
D3, Ps W MO3BOJSIIOT NMONYYUTb YETbIpE PEryaupoBOUYHBIE MEXaHUue-
CKUEe XapDaKTeDUCTUKU.
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Puc. 5.20. Cxema coearHeHUsI OOMOTKH CTaTopa B 3Be31y (a) U MeXaHUYeCKHe
XapakKTEPUCTUKH AaCUHXPOHHOTO NBUTATENS] TIPU 3TUX cxeMax (6):

1, 2 — MexaHUYECKME XaPaKTEPUCTHKH




[image: image21.png]PaccMmaTtpuBaeMbli CIIOCOO peryjJvpoBaHksl CKOPOCTH JIBUrarens
XapakTepu3yeTcsl pSAAOM IMOJOXUTENBHBIX IMoKa3aTeNeil, yTo onpeae-
JIgeT WUPOKoe ero npuMeHenue B peryaupyemom 311 nepeMeHHOro
TokKa. K HuM, B nepBylo ouepelb, CleAyeT OTHECTH SKOHOMMHUYHOCTb,
TaK KakK peryJupoBaHue CKOPOCTH He COMPOBOXAAETCS BbIACACHUEM B
POTOPHON HENU AOMOJHUTENbHBIX OTEPb DHEPIUH, BbI3bIBAIOLLIAX U3-
JUUIHUI HarpeB ABUTaTeNs W yxyawaoumx ero KITId.

MexaHuuecKue xapakKTepucTuku (cm. puc. 5.19, ¢ u 5.20, 6) mMHo-
FOCKOPOCTHbIX JABUraTefieil OTJIMYAIOTCA XOpOoilIei XeCTKOCTbIO U Me-
perpy30uHoit cnocobHOCTHIO.

CxeMy MepeKJTIOYeHUS «3BE3Aa — IBOiTHAs 3Be3Aa» Hesiecoodpa3Ho
NMPUMEHSATDb MPHU TOCTOSTHHOM MOMeHTEe Harpy3ku M., a cxemy «Tpey-
roJlbHUK — 1BOHaA 3Be3aa» npu Harpyske I, umeloweit xapakrep
NOCTOIHHON MOILHOCTU.



[image: image22.png]Tunosoii 3agadeii aua DI ¢ acMHXpPOHHBIM ABUraTeneM ¢ (a3HbIM
pPOTOPOM SIBJISIETCS pacdeT Pe3UCTOPOB B IICMM poTopa, obecreynna-
I0IIMX 33JlaHHYI0O NMYCKOBYIO aMarpamMMy asurareis. HanomHum, 4rto
IIYCKOBast AMarpaMMa MnpeacrapageT Co00i COBOKYITHOCTb HECKOJIbKUX
UCKYCCTBEHHBIX MEXaHMUECKMX XapaKTEPUCTUK ABUraTelsl, KOTOpbIe
HCMOJB3YIOTCA TIPU €ro nycke.




[image: image23.png]HU3MEHEHUS1 R,,; UMEETCS BO3MOXHOCTb MOBBLILIATH MTYCKOBOW MOMEHT
ABUTATesisl BILUIOTh A0 KPUTUYECKOTO MoMeHTa M, (XapakTepucTyka
2), 4TO NMO3BOJISET COXPAHUTH T1EPETPY30UYHYIO CITIOCOOHOCTh ABUraTe-
NI MIPU PETYJIUMPOBAHUU €0 CKOPOCTHU.




[image: image24.png]Puc. 5.1. CxeMa BKJIIOYEHU S ACHHXPOH-
HOro JBMUrarens ¢ (a3HbIM (a) ¥ KO-
POTKO3aMKHYTbhIM (§) poTOopaMu





[image: image25.png]B octanibHOM paccMmaTpuBaeMblii Cioco0 XapakTepU3yeTcs TaKMMHU
XK€ 110KasareJisiMu, 4YTOo U UIsl ABUTATeiel 1ocTossHHoro toka. /[l ua-
[1a30H PEryjyMpoBaHUs CKOPOCTH PaBEH MPUMEPHO 2...3 U3-3a CHHU-
XKEHUSI XKECTKOCTU XapaKTEPUCTUK U POCTA MOTEPh MOLIHOCTH MO MEPE
ero ypejauueHusi. [11aBHOCTb PETYJIMPOBAHUS CKOPOCTU, KOTOPasi
B JABUIaTEJIbHOM DPEXUME MOXET TOJIbKO CHUXAThCSl, OTpeae/sieTcs
IIABHOCTHIO U3MEHEHMST 100aBOYHOTO pe3uctopa R,

3aTpartsl, CBI3aHHBIC C CO3IaHUEM AaHHON cuctembl D11, Hepe-
JUKH, TaK KakK JUIsl PETYJIUPOBAHUS 0ObIYHO UCTOJIb3YIOTCS IIPOCTbIE U
JIEIIEBBIE SIIUMKH METALIMYECKUX Pe3UCTOpPoB. B To Xe BpeMsi aKCIy-
aTalIMOHHBIE 3aTPaThl OKA3bIBAIOTCSI 3HAYUTEIBHBIMU, MTOCKOIBLKY NPU
CHMUXEHUM CKOPOCTH (YBEJIMYEHUU CKOJIbXEHUS S) BO3PACTAIOT MOTE-
pu B poropHoil Henu. [losroMy peryiupoBaHue CKOPOCTH 3TUM CIIO-
co0OM LIeJIeCO00pPa3HO OCYIUECTBAATL MPU HEOOJIbILIOM AMAIIa30HE UM
KpaTKoBpPEMEHHO# paboTe Ha MOHWXKECHHbIX ckopocTsix. HanpuMep, atot
croco0 Hamien wupokoe npumereHue B II1 nogbemHoO-TpaHcnopr-
HbIX MAaUIMH U MEXAHU3MOB.





