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Jlexktmst Ne 13

DJIeKTPOMAIIIMHHBbIE YCTPOICTBA
MOCTOSIHHOTO TOKA

YueOHbIe BOIIPOCKI.

1. Xapakrepuctuku u coiicta JIIT napamnensHOro Bo30yxaeHus.

2. Xapakrepuctuku 1 cBoiictBa JIIIT nmocinenoBarensHOro Bo30yX1€HHUS.
3. Xapakrepuctuku u cBorictBa J{I1T cmenmanHOro Bo30yKaeHUS.

4. PerynupoBanue yactotsl BpameHus JI1T.

1. Xapakrepuctuku u cBoiictea JIIIT napasieabHoro Bo3oyx-
JTeHUS.

[IpuHuMnIUanbHas AJIEKTPUUECKasi CXeMa WCIBITAHUS JIBUTATENs Mapasijielb-
HOTO BO30Y>KJIeHHUs IPECTaBIeHa Ha puc. | .

PI/ICYHOK I. HpI/IHHI/IHI/IaHBHa}I QIICKTPHUYICCKAs CXEMaA UCIIbITAHUA ABUTIaTCIIA
napauiCJbHOT'O B036y}K,Z[CHI/I}I
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Tok, moTpebisieMblit TAKUM JBUTATENIEM U3 CETH, PABEH CYMME TOKOB SIKOPSI U

B030Yyxnenus, 1.e. [ = I, + I,

U U

Tok B 11eny BO30OVKIEHUSA IBUTATENSA “6¢ ~ 5 >
H PAHACHIA A R, r+R,

6

I'ZI€ 7, — CONPOTUBJICHHUE MapaJlIeIbHON 0OMOTKH BO30YKIEHUS;
R,s — CONIPOTHBIIEHUE PETYJIMPOBOYHOIO PEOCTATa B LIENH BO30YKICHUS.

OOMoOTKa BO30OYXKICHHS ABUTATEINS BKIIOYCHA HA TIOJHOE HampshkeHue cetu U

C LEIBIO BBINOJHEHUS MEPBOrO YCIOBHS Mycka. Ee Hemb3s BKIOYATh HEMOCPE.-
CTBEHHO Ha 3)KMMBI SIKOPsI (TaKOe COEMHEHHE YKa3aHO Ha CXEeME ITYHKTHPOM), TaK
KaK MPY 5TOM B MOMEHT ITyCKa JIBUTATeNIs K e BO30YKACHUS MPUKIIAAbIBAECTCS HE
MOJTHOE HAIpPSHKEHUE CETHU, a HAIPsKCHUE 32 BBIUETOM MMAJACHUSI HAMPSKEHUS Ha
MyCKOBOM peocTtaTte R;, KOTOpO€ B MOMEHT Mycka cocTaBysieT npumepHo 80% ot
HaIPSHKEHUS CeTU. DTO 0OBIYHO MPUBOIUT K TOMY, YTO TOK BO3OYKICHUS U MarHUT-
HBII TTOTOK ABUTATEINs OyAyT 3HAYUTEIILHO MEHBIIIE CBOMX HOMUHAJILHBIX 3HAYCHUH,
Y IyCKOBOU MOMEHT M, = cyul,; MOXKET OKa3aTbCsl HEAOCTATOYHBIM ISl TOTO, YTO-
OBI IBUTATE]Ib MOT TPOHYTHCS C MECTA.

1.1. Paboume XapakTepUCTUKH JIBUTATEEl MapajieIbHOTO BO30YKIECHUS

BBIPAXKAIOT 3aBUCHUMOCTH YacTOTHI BpallleHUsl 71, Bpaujarouiero Momenta M u kosg-
(¢uULMeHTa MOJE3HOTO ACHCTBUSA 1 OT TOKA SIKOPSI [,, U3MEHSIOIIETr0oCsl BMECTE € U3-
MEHEHUEM Harpy3ku Ha Bajy (WJM 3aBUCUMOCTH TE€X € BEIWYMH OT MOJIE3HOM
MOIIHOCTU Ha Bally JIBUTaTessi P,) Mpu MOCTOSHHOM HanpsukeHuu cetd U U Heus-
MEHHOM TOKe BO30yxnenus I, T.e. n, M, n = f(l,) nipu U = const u [, = const.

ITpu 3TOM 3aBUCUMOCTD 1 = f{(/,) Ha3bIBA€TCSI YaCTOTHOW MJIM CKOPOCTHOM, a

M = f(1,) — MOMEHTHO XapaKTEPUCTUKOM JBUrATEIS.

CKopocCTHAsI XapaKTEPUCTHUKA

JIJIs OLIEHKH SKCIUTyaTallMOHHBIX BO3MOXKHOCTEH JBUTaTenell ocoboe 3Haue-

HHE MMEET CKOpOCTHas xapakrepuctuka 7 = f(I,). B cooTBercTBMM C TeM, YTO

:U—Q&
c.®

n » mpu U = const u [, = const yBenuueHue naacHus HAPSHKEHHS

B nenu skops (I,R,) ¥ yMEHbLIEHHIO 71, HO, C JAPYrOil CTOPOHBI, Pa3MarHUYHMBAOIIIEE
NIEWCTBHE PEAKIMU SKOPSA HECKOJIBKO YMEHBLIAET PE3YJILTUPYIOIIUHA MOTOK B Ma-

mae O n YBCIIMYHNBACT 71.
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OOBIYHO BIUSHHUE nagacHus HaIIPpSXKCHUA HDCO6H3I{3€T HaJl pasMarin4umBaro-

MM JEHCTBUEM PEAKIUK AKOPs, ¥ MOTOMY 3aBucuMocTh 1 = f(I,) npexncrasnser
naJaroulyr0 XapakKTepruCTUKY, UMEIOIYI0 He0O0JIbIION HAKIOH K OCH a0CIuCC.

Yacrora BpallieHus MpyU U3MEHEHUU HArpy3Ku B pabodyeM JuanazoHe y JBUra-
TeJIel MapajuieNbHOro BO30YKIeHUs M3MeHsieTcs: Bcero Ha 3-10%, moaromy Takas
XapaKTEepUCTUKA HA3bIBAETCS XKECTKOU.

MomMeHTHAasa XapaKTEPHUCTUKA

MowmeHT, pa3ssuBaeMsblii aurarenem, pasen M, = ¢, [,D. Tlpu I, = const

MarHUTHBII TOTOK JBHUraTess MapajieIbHOro Bo30yxaeHus @ mnpu HU3MEHEHHUU
Harpy3kud B Mpezesiax HOMUHAJIbHON IMPAKTUYECKH OCTAeTCsl MOCTOSHHBIM (€ciu
npeHeOpeyub HEOOIBIIMM Pa3MarHUYUBAIOLINM JIEHCTBUEM PEAKIIMH SKOPS).

[Mostomy M = cl, w cnenyiomas MOMEHTHAsI XapaKTePUCTHKa TpadUuecKu
WTIOCTpUpYeTCsl TUHeHON (ynkuuei. [lpu Oonpmmx Harpy3kax Ha Bany (mpu
Gonbmmx ToKax I,) xapakrepuctuka M = f(I,) oTkIOHsSETCS OT IMHENHOM 3aBUCH-
MOCTH B CTOPOHY OCH a0CIHCC B CBSI3M C YCHJICHHUEM IMPOSBICHUS pa3MarHUYUBatoO-
IIEro ACUCTBUS PEaKIUH SKOPs, MPUBOISIICTO K CYIIECTBEHHOMY OCJIA0JICHUIO OC-
HOBHOT'O MarHuTHOTO motoka @.

B ycraHOBUBILIEMCS pesKUME pabOThI BPAIAFOIMA MOMEHT JBHUIATEIIs
M = M. = M, + M, ypaBHOBemHMBaeTCs MOJIE3HBIM MOMEHTOM HArpy3KH Ha BTy
1 MOMEHTOM xoJoctoro xoxa: M = M, + M,.

Tak kak MOMeHT xonoctoro xoxa M, onpenensieMplii MOTEPSAMU B CTAIU U
MEXaHUYECKUMH MMOTEPSMH, MPAKTUYECKH HE 3aBUCHUT OT HArpy3KH Ha Baiy, TO Xa-
pakTepucTHKa mojiesHoro Bpamatomero momenta M, = f(I,) pacnonaraercs HuKe

kpuBoii ostHoro Mmomenta M = f(1,) na nocrosianyro Besmunny M.

N (KII1) AT napannensHOro Bo30yKIAEHUS ONPENEISIETCS:

P 1027M
F=22 100 =——22" 1000
I (,+1,)

3neck M, — noJie3HbIM Bpallaloliuii MOMEHT Ha Bajly ABUTratelis B KI M.
KpuBasg n3meHenus k..a. N = f(]a) MMEET TUIUYHBIA I 3JIEKTPUYECKHUX

MalIMH XapakTep: K.II.J. OBICTPO pacTeT MpH YBEIMUYEHUU HArpy3KH OT XOJOCTOTO
X0/la 10 TOJIOBUHBI HOMMHAJIBHOM M JOCTUIAET CBOETO MAKCHMAJIBHOTO 3HAYECHMS



4
npu Harpyske, paBHoil npumepHo (0,75-1,0) or HomuHanbHOU. [Ipy 3TOM MakcumMyMm

K.IL.JI. IOJIy4aeTCsl IPHU Harpy3Ke, Korjaa MoCTOsIHHbIE OTEPH (moTepu XX), HE 3aBU-
csie oT Toka [,, paBHBI IEPEMEHHBIM MOTEPSM (TIOTEPSM B ME/IN), 3aBHUCSIIAM OT
ToKa skops. [Ipu nanpHeillemM yBeJIMYEHUH HAarpys3kH, KOrJa MEpEeMEHHBIE MOTEPU
HAYMHAIOT MMPEBAIUPOBATh HAJ MOTEPSMH MOCTOSHHBIMHU, K.IL.J. JIBUTaTENs YMEHb-
IAETCH.

1.2. Mexaanueckue xapakrepuctuku JII1B

MexaHnuecKkrue XapaKTEPUCTUKHU JIBUTATENsl MapajiyIeIbHOTO BO30YKIACHUS
UMEIOT OOJIbIIIOE 3HAYEHHE B OIlEHKE PabOuYMX CBOMCTB MPH IKCILIyaTallud TaKUX
JBUTATEJIeH B cUcTeMe MPpHBOI0B. OHM BhIpaXXalOT 3aBUCUMOCTh 1 = f(M) nipu U ==
const u [, = const.

XapakTep 3TUX 3aBUCHMOCTEN BBITEKAET U3 BBIPAKECHUS

M,
U-IR o ¢ R
_ LU ey v

c.® - c® @

a

n 2
c.c,, P

ITpu mocrostHHOM MarHUTHOM TO0TOKe D ceMecTBO MEXaHMUYECKHMX XapaKTe-
PUCTUK TIPOXOJIUT Yepe3 OJIHY TOUKY () — CKOPOCTh BpAIICHUS HICATHLHOTO XOJIO-
CTOTO XO0Ja — M OTJIMYACTCS OT CKOPOCTHBIX XapaKTEPUCTUK TOJBKO MacIITaboOM I10
ocu a0cIuce.

[Ipu BKITIOYEHHMH JO0ABOYHOTO PETYJIMPOBOYHOTO CONPOTHUBIICHHUS B IICIb
SIKOPST Rpa OTH XapaKTEPUCTUKU MPOXOAIT OoJiee KPyTO, U 4acToTa (CKOPOCTh) Bpa-
IIIEHUS 7 TIPY OJTHOM U TOM K€ TOPMO3HOM MOMEHTE Ha Bajly CHUYKACTCH.

MexaHuveckas XapakTepUCTUKA, ONPECICHHAs] 0€3 peryJIupPOBOYHBIX COIMPO-

TUBJICHUHN LICHHU SAKOpSA U OCIIHU B036y}K,Z[CHI/IH, Ha3bIBA€TCSI OCHOBHOM MEXAHMYECKOM

XApPaKTEPUCTUKOM.

2. Xapakrepuctuku u ceoucta AIIT nmociienoBareibHOro Bo3-
Oy KIeHus

[TpunnunuansHas cxema ucnbitanuii JIIIT mocnegoBaTenbHOTO BO30YKIESHUS
MpECTaBICHA HA pucC. 2. B Takux ABUTraTessX TOK SKops [, sSBISETCA OJHOBPEMEH-
HO W TOKOM BO30YyXJIeHUs [,, U TOKOM, OTpeOJeHHbIM JaBuUrareneM u3 cetu 1. Ilo-
ATOMY MPU U3MEHEHUHU HArpy3KH HA BAJly Y HUX OJJHOBPEMEHHO M3MEHSIETCS KaK TOK
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B SKOPC, TaK U TOK B 00MOTKE B036Y)KI[6HI/I$I, H COOTBCTCTBCHHO, MarHuTHBIN ITOTOK

noJjirocoB @. Takum o0OpasoMm, xapakrtepHoit ocooernocthio JIIT nmocienoBareabHO-

0 BO30OVKIEHHUS SBJBIETCSI 3aBUCHMMOCTh MAarHUTHOI'O IOTOKA OT HAarpy3ku. biaro-
napst atomy JIIT mocnenoBarenbHOro BO30YXAeHUS 00J1alal0T CBOMCTBAMH M Xa-

PAKTEPUCTHUKAMHU, CYIMICCTBCHHO OTIHMYAIOIMMHUCA OT PAaCCMOTPCHHBIX CBOMCTB H
XapaKTCPUCTUK MAPAJIICIIBHOI'O B036y}K,Z[CHI/I}I.

Pucynok 2. [IpuniiunuanbHas 31eKTpUYecKasi CXeMa UCIIBITaHUS IBUTATEIs
MOCIIEA0BATEIHLHOTO BO30YKACHUS

2.1. Pabouue XapakTepUCTHKH ABUTATEJeH MOCJIET0BATEILHOT0 B0O30VK-

neHusi, Beipakarouue 3apucumoctu 1, M, 1 = f(1,) npu U = U, = const.

ITyck B X0 ABHraTels MOCIENOBATENLHOIO BO30YXKIECHHS IPOTEKAET B OC-
HOBHOM TaK K€, KaK ¥ y JBUraTels MapajiebHOro BO30YKIEH s, OJHAKO UMEETCS
¥ CYLIECTBEHHAs Pa3HUIIA, 3aKII0YAIOIIAsACS B TOM, YTO JBUraTelb MOCIEI0BATEIb-
HOI'O BO30Y)KJIEHMS BO M30€kKAHUE YPE3MEPHOIO YBEJIMYEHHUS €r0 CKOPOCTH Bpallle-

HU («pa3HOCA»), HU B KOEM CJIyYae HEIb3s MYCKATh BXOJOCTVIO M IIPU HEOOJIBITUX

Harpy3kax Ha Bajly. JDTO BBITEKA€T U3 CBOICTBA €r0 CKOPOCTHON XapaKTEPUCTUKHU 1

= f(l,)  mOKa3aHO Ha PUC. YYACTKOM «Hepabouas 30Ha».

JeiictBuTensHo, 3aBucumocts 1 = f(I,) npu U = const u HeHachImeHHOlM

MAarHUTHOM II€NH, KOI/1a MarHUTHBIA noTok @ = ch[a, y JBUTATEIS MOCJIEA0BaTEb-
HOTO BO30YKJICHUSI BBIPAXKACTCS CIACAYIOIIUM 00pa3oM:

" U-I,(R,+r,) U R+,

c O cKyl, CK,

n



31ech 1, — CONMPOTUBIICHUE MOCIEI0BATEIEHON 0OMOTKH BO30YKICHHUS.

CrnenoBarenbHO, CKOPOCTh BPAILCHUS # Yy TAKOTO JABUTaTeNsl, IPU U3MEHEHUU
Harpy3ku ([,) w3MeHsieTcst MO THIEPOOTMUYCCKOW 3aBUCHMOCTH. Y BEJINYCHHE
HAarpy3ku Ha BaJly NPUBOJUT K PE3KOMY CHIKEHHMIO CKOpPOCTH BpamieHus. Takas
CKOpPOCTHAs XapaKTepPUCTUKA ABUTATENs] Ha3bIBACTCS MATKOM.

[Ipu ymeHbIlIEHUN HArpy3KH Ha Baly OJHOBPEMEHHO YMEHBIIAIOTCS TOK SKO-
pst I, u morok @ mBurartens, 9To MPUBOAUT K CHIBHOMY BO3PACTAHHUIO CKOPOCTH
BpaiuieHus n. [lpu 3HaYUTENTPHOM yMEHBIIEHWH HArpy3KH, U OCOOCHHO INPHU XOJIO-
CTOM XOJI€, CKOPOCTb BpPAIEHUSI MOXKET MPEBBICUTh MEXaHUYECKHU JIOMYCTUMBIC IS
LEJIOCTH JABUTATENs MPEENbl, 1 OH MOXET MOTEepIeTh aBapuio (pa3pbIB OaHmaxeil,
nopya 0OMOTKH, 3aKJIMHUBAHUE SIKOPS B CTATOPE U T.1I.).

Jlist mpeaynpeskaeHns: TaKOTO «pa3Hocay JIBUTATEN b MOCIE0BATEIBHOTO BO3-
Oy>XJeHHsI OOBIYHO CTaBSAT B TAKUE YCJIOBUS, YTOOBI OH HE MOT BHE3AaITHO COPOCHUTH
Harpy3Ky, ¢ 3TOH LENbI0 TaKUe IBUTATENN JKECTKO COUWICHSIOTCS C MPUBOJHBIM Me-
XaHU3MOM (3yOuaToi nmepenayueii win rioyxoi myroi).

IIo MECPEC poOCTa TOKa Ia MarduTHas CUCTEMaA ABUIaTCJIA HACBIIIACTCA M Hapac-

tanue nmoroka O 3amemsiercs.

[Ipu cunpHOM HachImeHUU (TIPU HArpy3Kax, OOJIBIIUX HOMHUHAIBHOW), KOT/Ia
moToK @ TOYTH OCTAETCS MOCTOSTHHBIM, CKOPOCTHAsI XapaKTEPUCTHUKA CTAHOBHUTCS
KECTKOM, HIKHSISI €€ 4acTh MEPEXOANT B MPSAMYIO, pacrojaraéMyr HECKOJIBKO BbI-
11e TunepOo0IIbl, U300paXKEHHOM Ha TpaduKe MyHKTHPOM.

B cooTBeTCTBHM CO CKOPOCTHOW XapaKTEPUCTHUKON JBHUTATENs TMOCIEeI0Ba-
TEJILHOTO BO30YKIECHUS HaXOAUTCS €ro MOMeHTHas xapakrepuctuka M = f(1,).

Bpamaromuii MOMEHT Takoro JABUTATENS MPU HEOOJBIIUX HArpy3kax, B Ipe-

2
ACJaxX A0 HACBIICHHA CTaJIu Mar"HuTHOM CUCTCMBI, IIPOIIOPIHHMOHAJICH ] a » TAK KakK

notoxk ® = xyl,, a MOMEHT

M=c,,®=c,k,l: =x,I.,
T.€. KpuBas MOMeHTHOI xapakrepuctuku M = f(I,) B HayanbHOMN ee YacTH ABISETCS
napaboJioii.

[Ipu GonpmMX HArpy3Kax, BCJIEICTBUE HACBHIIIEHUS MAarHUTHOW CHUCTEMBI, MO-
TOK TNPAKTHYECKU HE 3aBHCHT OT ToKa skopst, u kpusas M = f(I,) n3 nmapabomnsl ne-
PEXOAUT MOYTH B IIPAMYIO.

CBOMCTBO ABUTATCIIA ITOCJICA0BATCIBHOI'O B036V)KI[CHI/IH pPa3sBuBaTb MOMCHT,
IIPUMCEPHO HDOI’[ODI_II/IOHaJIBHHﬁ KBaApaTy TOKd, UMECT BAXKHOC 3HAUCHUC, 0Cc00EHHO
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B TCX CJIy4dasaX, KOorjaa HVYXXCH OOJIBIION HVCKOBOﬁ MOMCHT M KOrja HCO6XOI[I/IM3

OoubIIas IEPCIrpy304Had CIIOCOOHOCTh ABHUTIaTCJIA.

Jpyroe cBOMCTBO JBUratessi MOCIEI0BATENBLHOTO BO30YK/IEHUS — CHUXKEHUE
CKOPOCTHU BpalIeHUs! C YBEJIMYECHUEM HArpy3Ku (Msrkasi CKOpOCTHAas XapaKTEPUCTH-
Ka) — TaKKe SBJIIETCS LEHHBIM JUIsl HEKOTOPBIX MPUBOAOB, Ojarojgaps emy padborta
TaKUX JIBUTATENeH B YCIOBUSAX CHIIBHO MEHSIOIICHCS HArpy3KH MPOUCXOTUT O€e3

OOJBIIMX TOJIYKOB TOKAa B ceTW. [Ipw M3MeHEHWH HArpy304HOr0O MOMEHTa B

IHAPOKUX IIpCcaAcaax MOIMHOCTL Ha Bally Pz, a CJI€aoBarcCiibHO, U MOIITHOCTbD, HOTpC6-

asieMast u3 cetu Py, u Tok sxops [, y nBurarteinei mociuenoBarenbHoro Bo30yKIeHus
U3MEHSETCS] B MEHBIIMX Mpe/esiax, YeM Yy JBUraTesiel MmapajjieabHOTO BO30YKIESHUS.
Takue nBUraTenu Jydlille NePEeHOCsT Neperpy3ku. B oTHOIIEHNUH K.11.J1. MEXKIY
JIBUTATEJIeM TapajuIeIbHOTO BO30YXKJICHHUS M JBUTATENIEM IOCJIEeI0BATEIbHOTO BO3-
Oy >KJIeHHS] IPUHITUITUAIBHOW pa3HUIIbI HET.
JIist mBUTATENsl MOCIENIOBATEILHOTO BO30OYXKICHUS pacyeTHas QYyHKIHS IS
ONpeIeNICHHS K.I1.Jl. IPU UCIIBITAHUSAX UMEET BUJL:

P 1,028 M
n="2.100% = = Al
P, Ul

3nech I = I, = I, — Tok, moTpebsieMblii nBUraTeIeM U3 ceTH. XapaKTep U3-

menenust kpusoit 1| = f(I,) Takoi xe, Kak y JBUTATENs ¢ NApaUIebHBIM BO30YK Ie-
HUEM.
2.2. MexaHuYecKHe XapaKTePUCTHKH JABUIaTe]s IOC/IA€10BaTEIbHOI0

Bo30y:xkaenus n = f(M) npu U = U, = const tak e, KaKk ¥ CKOPOCTHBIE, HMEIOT

FHHCp6OHH‘ICCKHﬁ XapaKTEep U3MCHCHUS U OIIMCBIBAIOTCA CICAYIOIHUM YPAaBHCHUCM!

U R +R  UJ¢, R +R
n= — =

Cequ[a C,K, c, /qu M C,K,

3. XapakTepUCTUKH U CBOMCTBA JBUraTeJ el CMEIIAHHOTO BO3-
OyxKIeHud.

[MpuHIMNIMaTBHAS AIEKTPUYECKAs CXeMa UCIBITAHUS IBUTATENS CMEIIAHHOTO
BO30YXICHHS N300pakeHa Ha puc. 3.

B Takux mBuratensx mapajuielibHas M IOCNIeoBaTelbHAsS OOMOTKH BO30YK-
JICHHSI PACITOJIOKECHBI Ha OJTHUX M TEX XKe CepJeYHHKAX OCHOBHBIX TOJIOCOB U MOTYT



8
OBITH BKIIOYCHBI CcoriaCHo, Korga ux M.A.C., a CJICA0BAaTCIIbHO, U MArHUTHBIC ITIOTOKHU

CKIIaAbIBalOTCA, U BCTPCYHO, KOrJa X M.A.C. U IIOTOKH BbIYUTAIOTCA.

08¢

7 308w

PI/ICYHOK 3. HpI/IHHI/Il'[I/IaJII)Ha}I QJICKTPUYCCKas CXEMa UCIbITAHUA ABUTATCIIA
CMCIIaHHOT'O B036y}K,Z[CHI/IH

B cnyuae HeHaChIIIIEHHONW MarHUTHOMW TN JIBUTATENsI CMEIIAHHOTO BO30YXK-
JICHUsI BBIPAXKEHUSI JIJIT MOMEHTAa M CKOPOCTH MOXHO 3alucaTrh CIAEAYHOIUM oOpa-
30M:

U-I1,(R,+R,)
n=
c,(®, D) °

M=c, I (D, tD) ,

3neck Ry — CONPOTHBICHHE ITOCIIEA0BATENBHOM OOMOTKH BO30YKICHHS;

@D, . — COOTBETCTBEHHO IMOTOK MApPAIENLHON M IOCIEI0BATEND-
HOI 0OMOTOK BO30Y KJICHUS.

HopmanbHbIM pekxuMoM pabOThl JBUTATENS CMEUIAHHOTO BO30YKICHHUS SIBIIS-
eTcst paboTa MpH COTIACHOM  BKJIIOYEHMM TapajulebHOW M MOCIEA0BaTEIbHON
00MOTOK BO30Y>KI€HUSI.

Hanuuue naByx oOMOTOK oOecnedrBaeT ABUTATEII0 CMEIIAHHOTO BO30YK[e-
HUSl CIIOCOOHOCTh MMETh MPOMEXYTOUHBIE CBOICTBA MEXIy ABUTATEISIMH Tapal-
JIETTBHOTO U MOCJIEA0BATEILHOTO BO30YKICHUSL.

Br160p cBOMCTB, IpeabSBISEMBIX K ABUTATEIIO, OMPEAENIeTCs TpeOOBaHUSIMU
NPUBOJHOTO MexaHM3Ma. Tam, rne TpeOyeTcs coXpaHeHHE MOCTOSHHOW CKOPOCTH
IpU U3MEHEHUU Harpy3KH Ha Bajly, T.€. KOT/Ia MPEAbSBIAIOTCA TpeOOBaHus, OIU3KHE
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K CBOWCTBaM JBHUTATENs MapajuIeIbHOTO BO30YKIEHUs, OepeTcss Takol IBHUraTelslb

CMEIIIaHHOTO BO30YKEHUS, y KOTOPOTO COCTaBIISAIONIAsl €ro oOIIei M.j.c., co3aaBa-
emasl rmociieIoBaTeNIbHOH 0OMOTKOM BO30Y>KACHNUS, MaJia; PH 3TOM JBUTATENb OyAeT
UMEeTh pabouue XapaKTepUCTUKU, TPUOIMKAIOIIUECS K XapaKTePUCTUKAM JBUTATEIs
HapajyieIbHOTO BO30YKICHUSI.

B cnyuae TpeGoBaHuii, OMM3KMX K CBOMCTBAM JBHUTaTeNsl MMOCIEI0BATEIHLHOIO
BO30Y>KJIEHHSI, COCTABIIAIOIIAs OOIIEeH M.J.C., co3JaBaeMas MOCjIel0BaTeIbHON 00-
MOTKOW BO30YXICHUS, NOJDKHA OBITh OOJBINE MO CPAaBHEHHIO C COCTaBIISIOIICH
M.J1.C. TapajuIeIbHOU OOMOTKHU BO30YXKACHUS

Low, > Lwy,.

Jist mosryyeHusl OIUHAKOBBIX HOMHUHAJIBHBIX JIaHHBIX B OJTHOM M TOM K€ JIBH-
ratreie Mpu MnapajjieIbHOM U TMOCIEI0BAaTEIbHOM BO30Y)K/IEHUU YUCIO BUTKOB Ka-
TylIeK BO30Y>KICHHS MOJIIOCOB JOKHO OBITH BHIOPAHO TaKUM 00pa3oM, 4TOObI MpH

HOMHWHAJIBHOM TOKEC IaH M.AO.C. HapaHHCHLHOﬁ nu HOCHCHOB&TCHLHOﬁ O6MOTOK 6BIJII/I
paBHBI, T.C.
Lw, = Lwy,.

B 3TOM ciyuyae npu HOMUHAIBHBIX JAHHBIX CKOPOCTHBIE U MOMEHTHBIE XapaK-
TEPUCTUKH JBUTATEIS TPU MapAJICTIBHOM M TOCIIEIOBATEILHOM BO30YKICHHUH Tie-
pecekarotcst B ojjHOM Touke (A.B.). [Ipu BbIIOTHEHNH 3TOM K€ MAIIUHBI CO CMEIIaH-
HBIM BO30YXKJICHHEM COXPAaHCHHE €€ HOMUHAJIBHBIX TAHHBIX MOXKET OBITH oOecreye-
HO MPHU YCJIOBHUH, €CITU CyMMa M.J.C. 00erX 00MOTOK BO30yxaeHus npu I, = [,;; octa-
€TCSl paBHOM MpEKHEMY 3HAYEHUIO MPU OJJHOM MapajuieIbHOM (WJIM MOCIeA0BaTelb-
HOM) BO30YXJICHUH, T.€.

IaHW;_i_ [e W,‘u — [BWI_I_P

[Tpu 3TOM, KaK yke 0TMeUajoch, €CJIH MPE00IaaeT M.JI.C. TIOCIIEI0OBATEIbHOM
O0OMOTKH, TO paboune XapaKTEPUCTUKU JIBUTATEIIS MPUOIIKAIOTCS K XapaKTePUCTH-
KaM TIPH MTOCJIeI0BATEIbHOM BO30YKICHUH.

OpHako Aaxke HaIWYMe HEOOJBIION M.JI.C., CO3IaHHOM MapayieIbHON 0OMOT-
KOH, TPEAOTBpAIlIaeT «Pa3HOC» JBHUTATEIs] MPHU OTCYTCTBHHM HArpy3KH Ha Baly.
Haobopot, ecnu mpeobiagaer M.ja.c., Co3qaHHas mapayjieTbHOW 0OMOTKON BO30YXK-
ICHUS, TO XapAKTEPUCTUKHU JBUTATENS MPUOIMKAIOTCSA K XapaKTePUCTUKAM IPH Ta-
pasIeIbHOM BO30YKICHUU.

Hannuue nocnenoBaTebHON OOMOTKH ¢ HEOOJBIIUM YHCIOM BHTKOB B 3TOM
cllydae 3HAYUTEIBHO «CMSTYAeT» CKOPOCTHYIO XapaKTEPUCTHKY. TakuMm oOpa3om,
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XapaKTCPUCTUKU ABUTATCIIEI CMCHIAHHOTO B036y)KI[eHI/I$I BCCraa pacliojiararoTcs

MEXy XapaKTepUCTUKAMH TOTO K€ JIBUTATENsS, HO BBITIOJIHEHHOTO C MapauIeIbHBIM
U TIOCJIEeIOBATEIbHBIM BO30YKJIEHHWEM, UTO HAIJISAIHO HWJUTFOCTPUpPYETCS Ha rpadmu-
Kax.

JIOCTOMHCTBOM JIBHTATENIsI CMEIIAHHOTO BO30YKIEHUS SIBISETCS TO, YTO OH,
o0Janas MATKOM CKOPOCTHON M MEXaHMYECKOW XapaKTePUCTHKOW, MOXKET paboTaTh
MIPU OTCYTCTBHH TIOJIE3HON HArpy3Kd Ha Bally, HE Pa3TOHSSACH JO OMACHBIX YACTOT
(ckopocTeil) BpalieHusl.

4. PeryaupoBanue 4yactorsl Bpamenus AI1T.

N3 Beipakenus s yactotel Bpamenus 11T

NU-1RrR AT
- c,® ™

n

CJIEyeT, YTO PEryJUpPOBAHUE MOXKHO MPOU3BOJIUTH CICAYIOINIMMH TpeMs crocoda-
MU

1) usmenenneM moaBoaAUMMOro K apurarteato Hanpsokenus cetu U (U = Uy,)
(cucteMa reHepaTop-IBHUTaTellb OYACT pacCMaTPUBATHCS B DJICKTPOIPUBO/IAX);

2) M3MEHEHNeM NajIeHns HanpsikeHns B uern skops [o(R, + Rp,);

3) u3MeHEeHHEM MarHUTHOTO MOTOKA.

[lepBBIii crocoO CIOKEH W JOPOT B OCYIISCTBICHHHM U MPHUMEHSETCS B TEX
ClIydasix, KOT/ia JaHHBIA JBUTATElNlb MOJy4YaeT MUTaHWE OT OTIEIBHOTO IreHepaTopa
I'-10).

Bropoii u Tpetuii crocod perynMpoBaHus A IMHUPOKO PaCIPOCTPAHEHBI B TEX-
Huke. [I[puMeHeHre 3THX CITOCOOOB TIO3BOJISET OCYIIECCTBUTH IUIABHOE W YACTO BECh-
Ma SKOHOMHUYHOE PETryJIHpOBAaHUE CKOPOCTH BpAIICHUS JBUTATENS B JOCTATOYHO
MIMPOKUX TIpesenax. IMEeHHO 3Ta BO3MOKHOCTb SIBIISIETCSI OJTHUM M3 CaMbIX IIEHHBIX
npeumytects AI1T nepen qpyruMu 3IeKTPOABUTATESIME U B PsIJIe CIyYaeB JiejacT
X HE3aMEHUMBIMH. PeryiaupoBaHue 4acTOThI BpAIlCHHUS JBUTATENS MapajuIeTbHOTO
BO30Y)KJICHUS M3MEHEHUEM TaJICHUS HAIPSHKCHHUS B IICTIH SIKOPS OCYIISCTBIISICTCS
BKJIFOUEHHEM PETYIMPOBOYHOTO peocTata R, TOCTENOBATENBHO C LEMBI0 AKOPS
aHanormano R, (perymupoBanue BHH3 1).

PerynupoBanue cKOpOCTH BpallleHUsI TPETHUM CIIOCOOOM — OclabJIeHuEM To-
s BO3OYKIEHHSA — OCYIIECTBIIAETCA C MOMOIIBIO R -peryanpoBOYHOTO PEOCTATA.
Taxoit crocod perynupoBaHHsi BeCbMa YKOHOMHYEH, TaK KaK TMOTEPH B IIEMH BO3-
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OyX/IeHHs BBHJY MAaJOCTH TOKa BO30YXKICHHUS HEBEIUKHU (PEryIHpOBaHUE BBEPX

nT).

Crnenyet o0patuTh 0c000€ BHUMaHHE Ha TO, YTO MPU MaJbIX TOKaX BO30YXK-
JeHust, ¥ 0CO0eHHO mpu 00puiBe Lenu Bo30yxaenus (I, = 0), ckopocTs BpalleHus
JBUTATENS PU OTCYTCTBUM HArpy3KHd Ha BaJly MOXET BO3PACTH IO MPEAETIOB Omac-
HBIX JUIS IEJIOCTH CaMOTO JBUTATeNs (ABUTATENh «HMIET BpazHOC»). [loaTomy 1emnb
BO30YKJICHHS IBUTATEIIS MAPAUICITLHOTO BO3OYKICHHSI TIPU UCTIBITAHUAX Pa3phIBATh
HEJIb3S1.

Brisonsl mo JAIIT

N3 paccmoTpennbix xapakrepuctuk U ceouct JIIT mapamnenbHOrO, mocie-
JIOBATEJIbHOTO U CMEIIAHHOTO BO30YKJIEHUSI MOYKHO CJII€NIaTh CJIEIYIOUINE BBIBOIbI.

1. Takue gBUTATENN HAXOAAT MIKUPOKOE MPUMEHEHHE B COBPEMEHHBIX OBICTPO-
JACHCTBYIOIUX ABTOMATUYECKUX YCTAHOBKAax, IJe TPeOyeTcsl peryiupoBaTh CKO-
POCTb BPAILIEHU B IIMPOKUX MPEJENAX U UMETh JOCTATOYHbIE ITyCKOBBIE MOMEHTBI.

2. HenocTaTkOM, OrpaHUYMBAOIIMM HUX MPUMEHEHUE B COBPEMEHHOW TEXHHU-
K€, SIBJIIETCS HAJIMYHME CKOJIB3AIIET0 KOHTAKTa MEXKAY KOJUIEKTOPOM U IIETKAMM.
[I]eToYHO-KOJUIEKTOPHBIN y3€J TaKuX ABUTaTelield TpeOyeT MOCTOSTHHOrO Haluoe-
HUS U yXOJa, MOHWXAET HAJeKHOCTh PabOThI U SIBJSETCS UCTOYHUKOM PaJIMONIOMEX
U T.A.

Opnako, HecMoTpst Ha 3710, JIIT, OGmarogaps cBoMM XOpouiMMm paboduM H
ITyCKOBBIM XapaKTEPUCTHUKAM, IIUPOKO MPUMEHSIOTCS B COBPEMEHHOM TEXHUKE.



