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B NO3UIIMOHHOM 3EKTPONPUBO/IC B 3aBUCHUMOCTH OT BEJIMYMHBI TIepeMeliie-
HUS (@ KpUBas M3MCHEHHUS CKOPOCTH ® = f(f) UMEET TPEyroJIbHYIO WM Tpare-
nennanbHy0 Gopmy. Ilpm pabore B pexume OONBIIMX TEpEMENICHUH OITH-
MaJbHON MO OBICTPOACHCTBUIO SIBJISCTCS TpanelneualibHas JuarpaMmma CKOpo-
CTH C PaBHBIMU YCKOPEHHSMM Ha ydacTKax pas3roHa M TopMoxeHus. llpu
0TpabOTKE YIIOBBIX TEPEMENICHUM, PAaBHBIX WM MEHBIIUX, YeM TPaHUIHOE

Prp < O‘)rznax /€ (wmax — MaKCHUMaJIbHasA CKOPOCTh ABUTATCIIA; € — YTJIOBOC YCKOPC-

HHUE JBUTATEJIs1), MOTYT OBITh MCIONB30BaHbI TPEYTOJbHAS WM Tpalelenaaib-
Has auarpamma ckopoctd (puc. 1).
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Lo i,
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Puc. 1. Tpaduku CKOPOCTH U TOKA MPHU: @ — TPEYTOJIBHOM;
0 — Tpanenen1aIbHOM 3aKOHAX JBIDKCHUS

OdeBHIHO, YUTO TPEYTOJbHAS JUarpaMMa CKOpocTH obecrieduT Ooliee BBICO-
Koe OBICTPOJICHCTBHE AICKTPONPUBOJIA, YeM Tpareneunanbias. OQHako oTpa-
00TKa TPEYroJbHON JUarpaMMbl COMPOBOXKAACTCS OOJBIIMMU MOTEPSIMU MOIII-
HOCTH B JIBUTATelle TI0 CPAaBHEHUIO C TparenenIalIbHOM.

OneHuM 11eJ1ecO00pa3HOCTh 3aMEHBl TPEYrOJILHOW JHarpaMMbl CKOPOCTH
TpaneueuJaabHOl MpU ¢ < @, ¥ HCHONb30BaHUU B IPHUBOJAE OECKOHTAKTHOIO
nsuratens nmoctosaaoro Toka (BAIIT).

Ha narpes BJIIIT ocHOBHOE BIMSHME OKa3bIBAIOT DJIEKTPUUECKHUE MOTEPU B
00MOTKe cTaTopa M MOTepu B cTayu craropa. [lotepu B cramu potopa — 106a-
BOYHBIC U MEXaHUYCCKHE — HE YUMTBIBAIOTCS, TaK KaK MX BJIMSHUE HA HArpeB
JIBUTaTelsd He3HAYUuTeIbHO [1].

KpuBasi M3MEHEHUs TOKA JBUTATENSI NPU TPEYTOJHHOM 3aKOHE JIBUKCHHS
MIpeICTaBIICHA HA puC. la. DieKTpudecKue noTepu dHeprun AW, 11l Tpeyroib-
HOTO 3aKOHA JBIKEHUS PaBHBI

I 4
AW= | 2RE di+| 2RE de=2 RUE 1, + B (6 — o), (1)
0 0
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rae I, — TOK OBUraTessl Ipy IMycke; [, — TOK ABUTaTelsl IPH TOPMOXKEHUH; fy) —
BpeMsI pa3roHa ABUraTells NMPHU TPEYTOJIbHOM 3aKOHE ABM)KEHUS; | — TO K€ JBU-
KEHMS JBUTATENs; R — aKTUBHOE CONPOTHBIIEHHE (ha3bl IBUTATEIS.

Jnst peakTUBHOTO XapakTepa Harpy3KH TOKM IBHUTaTelsl IpU IIyCKEe M TOP-
MOKEHHUHU ONPEACIIHM CIEAYIOMINM 00pa3oM:

L=1+1I; ()
[T = Ic - [}1, (3)

rae [, — AMHaMu4YecKas COCTaBJISIONIasl TOKa ABUTaTes; I, — CTaTUYECKUM TOK
JIBUTATEJIs.

[HoxcraBum Beipakenus (2) u (3) B (1) u ¢ yuerom TOrO, 4TO #; = 24y, TO-
TTy9IAM

AVG=2 R+ 134, 4)

KpuBas n3MeHeHus: TOka ABUTaTeNs MPH TpanelenaaIbHOM 3aKOHE JIBHKe-
HUS TIpe/icTaBleHa Ha puc. 16. DiaeKTpudeckre NoTepHu SHEPTUHN IS Tpareleu-
JaJIbHOTO 3aKOHA ABMXKEHUS AW, OlpenesiuM ¢ y4eTOM PaBEHCTBA BPEMEH IIyc-
Ka ¥ TOPMOXXEHUs U ypaBHeHUH (2), (3)

Inp 4=l Iy
AW, =|2REdt+ [2REdt+| 2REd=2R(2 4, + 121), (5)
0 0 0

TJI€ fp — BpPEMsl pa3roHa JIBUTATENSI TP TPANEIeUIaTbHOM 3aKOHE JIBIKCHUS,
t, — TO 7K€ JBYDKEHUS IBUTATEIIS.
Pazpenus (5) Ha (4), nomyuum

AV, 1 (ph,ph
=1 [ph,pl)
AW [ﬂ2+lg(n4ﬂ °7 (6)

I[J'ISI PaBHOYCKOPCHHOI'O BpPAMIATCIBHOTO ABWXCHUSA XAPAKTCPHBI CJICAYIO-

1€ COOTHOIIICHUS:
LO/E s =0, fe. (7)

BpCMH ABUKCHUS IIPUBOJAA IIPU TPEYTOJIbHOM 3aKOHE COCTABJIACT
tl = 2('Omax/a ’ (8)

rne o, =+4/€@ — MaKCUMaJbHOE 3HAYCHHE CKOPOCTH IIPU TPEYrojIbHOM

3aKOHE.
Bpewst aBmkeHUS IPUBOAA TIPH TPAMCIICHIATFHOM 3aKOHE OIPEIEISICTCS 10

dopmye

i VAL
g=—2+ . ©
Y
VYuureiBas cootHomeHus (7)—(9), momyanm:
w L _1( W W,
m2 _ Y ; 2 - Y + ax_ | 10
ll"ll u)max tl 2 (('umax wy j ( )
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[Moxncrasus (10) B (6), mocne mpeoOpa3oBaHU MOTYIHM

AI/KZZ 1 wy l i ’ ufnax
AW, (16/4)2“%%[”2(4)[” wzﬂ (h

W3 mocneHero BBIPAKEHUS CIEAYET, UTO YMEHBIICHHE 3JICKTPUUCCKUX TO-
TEph SHEPTUU TPU 3aMEHE TPEYTOJIHHOI'O 3aKOHA JIBMDKECHUS TpaeIeH IaTbHBIM
3aBUCHT OT COOTHOLICHHIT W/W,,. H I/, Paccmarpusas [/I, KaKk mapamerp,
onpenenum MunumyMm Gynkuun (A VL/AV )=Hw/w,,,) . A1 storo mnpo-
middepeHipyeM  creayroliee BbIpaKEHHE W TPUPABHAEM MPOU3BOIHYIO
K HYJIIO

(wy/ u)max)min = (—” . (12)

(Auéz/A%) ' _(c/[n)V(Ic/]J:l)z+2 . (13)

(Ic/ In)\/( o/ +2
U3 (13) u (14) cnexyer
S -
(BN )i =7 —

Breipaxxenust (13) u (14) TO3BOJIAIOT OINpENeNuTh MUHUMYM (DyHKITHH
(A WL/A Wél)min = )‘(1:2 / q), a BbIpaxkeHue (12) — cOOTBETCTBYIOIIEE 3TOMY MUHH-

AT pa3iiInIHbIX COOTHOIICHUM TOKOB Ic/lu- Tlo

MYMy COOTHOIIIEHHE ((n ! (Dmax)min
BelpakeHno (11) ¢ yderom (10) mocTpoeHsl TpaduwKhd 3aBUCHMOCTH
AVL/AW, = dtz/ tl) upu I/I, =(0;05; 1;15; 2) (puc. 2), Ha KOTOPBIX BHJIHO,
YTO TIPU 3aMEHE TPEYTOJBHOro rpaduka JABHKCHUS TpPANClCUIATbHBIM CHIDKE-
HUE DIICKTPUUCCKUX MOTEPh SHEPTUH MPU OJHOM M TOM XK€ YBEIUYCHUH BpeMe-
HU TEM CYIIECTBEHHEE, YeM MeHbIle oTHomeHue I/, Hampumep, mpu oTHOIIIE-

HUU CKOpOCTeH W,/W,, = 0,7 norepu B nmpusozpe cHmwkatorcs Ha 30 % npu

I/, =0wunHa 12 % — npu /I, = 1, a yBenUYeHHE BPEMEHU COCTABISIET BCErO
6 %. Ecim xe [, > [, TO 3aME€Ha TPEYTOJIbHOW JMArpaMMbl TPANEeUenIalbHOMI

IPUBOJUT K HE3HAUUTEIPHOMY CHIDKEHHUIO IEKTPUYECKHUX NOTepb. Tak, mis
TOTO )K€ COOTHOLICHHS CKOPOCTEeH W,/W),,, = 0,7 CHIKEHHE [IOTEPb COCTaBIISCT

5% npu I/I, = 1,5 u Bcero 1 % —npu 1./1, = 2.
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Puc. 2. Tpapuxu 3aucumoctedt AW, /AW, = Rt /1)

HPY Pa3IMYHBIX 3HAYCHUsIX [ /]

PaccmoTpumM moTepu 3HEPTUM B CTaJIM CTaTopa Uil 00OMX 3aKOHOB JIBHIKE-
HUS IBUTATENs, YIUTHIBAs, YTO IOTEPH MOIIIHOCTH B CTAJH [2] paBHBI

AP, = AP 0",

rIe AP; — MOTEPHU MOILHOCTH B CTaNU Ipu ® =1 paq/c.

IToTepu 3HepruM B CTaJIM CTATOpPa NPU TPEYIOJbHOM 3aKOHE JIBUYKEHUS CO-
CTaBJISIIOT

1 i 15 b 15 AP, Coirfax
Wiy = | APy dt = AP jm(r dt=20F, [(edf*de=""gmes 1 (15)
0 0 0

HOTepI/I OHEPTHHU B CTAJIK CTAaTOPA IPU TpalnCCuaaJIbHOM 3aKOHE IBUIKCHUA:

b
AW, = [ AP dt= 1R, j (olo)) de = 20P; j () dr+ AP, jm”dt_ .
0 2

= 08AFL 07y + BPL0) (6 = 26,) = AR 0 (51, 24,).
Paznenus (16) Ha (15), momrydmm:

A, 25AP* 707 (6 — 124,)
AW, AP o7 t

max

15
:2,5( Dy j {0,5[ Oy +—°°maXJ—o,6 By }
Opax Onax (Dy Ornax

(17)
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Bripaxxenune (17) mo3Bonsier, 3aJaBIINCh OTHOILIECHUEM YITIOBBIX CKOPOCTEH

®,/ @y, , ONPEACTUTH COOTHOLICHNE NOoTeph B crany craropa BJIIT npu tpa-

NEIEeNAATBHOM U TPEYTOJIbHOM 3aKOHAX ABMXKCHHUSA. Pe3ybTaThl TAKOTro pacueTa
MpUBEACHBI B Ta0II. 1.

Tabnuya 1
CoorHomienusi ty/t; m AW /AWy 1151 pa3InyHbIX 3HAYEHHIT (,L.)y/(,,)max

O,/ Oy
03 (04105105 06 |065| 0,7 |0,75| 0,8 | 0,85 | 0,9 1
ity 0,82 | 1,45 | 1,25 | 1,18 | 1,13 | 1,09 | 1,06 | 1,04 | 1,03 | 1,01 | 1,006 | 1
AW, /AW, 10,67 | 0,77 | 0,84 | 0,87 | 0,9 | 0,92 | 0,94 | 0,96 | 0,975 | 0,986 | 0,99 | 1

W3 tabnuipl cienyeT, 4To IpH 3aMEHE TPEYTONbHON TuarpaMMbl TpamneLen-
JANBHOM TMOTEpH SHEPruM B CTalIM CTaTOpa JBUTATeNs TaKXKe CHIKAIOTCS,

HO He3HaumTenbHO. Hanpumep, mpn o,/ ®,, = 0,7 motepu sHepruu B cramm

yMEHbBIIATC Ha 6 %, IpU YBETUYEHUHU BpeMeH! — Ha 6 %.
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[Tokazana menecooOpa3sHOCTh 3aMEHBI TPEYTOJIBHON THarpaMMbl TBHKEHHUS
TpaneluenaabHON P 0TPabOTKE MepeMeieHHH @ < @, =03ﬁlax /e. Takas 3ame-

Ha o0ecIeurBaeT 3HAUUTEIIbHOS CHIDKEHNUE rp€romux MmoTepb SHCPIrunu B ABUTaA-
TECJIC IPHU HE3HAUUTCIIbBHOM YBCINYCHUN BPEMCHU IMIEPECMCIICHU .
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