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O6noxKa AHHOTaNUA OrynaBiieHne Jlureparypa «l| |

Paoora Ne 2
Pacyer 3J1IeKTPOAMHAMUYECKUX YCHIIUN B JICKTPUYCCKHUX
anmaparax 1o 3HepreTu4ecKkoMy 0ajiancy

Pab6ouue daiinst: [zdch 21.mcd]

Heanb padoThI
O3HakOMJICHHE C TOPSAKOM pacdeTa dJICKTPOAMHAMHYCCKUX YCWIHH MEXKIY
0OMOTKaMHM 3JICKTPUUYECKUX MAIWH, MPUOOPOB, aIaparoB, UMEIOIIUX 00Iee MarHUTHOE

none. IlpumoOpereHre HaBblKa HUCHOJIB30BaHUS MAaT€MaTHYECKOW MpOTrpaMMbl s
crarnueckux pacueroB — Mathcad.

IIporpamma padoThl B 1adopaTopuu

1. [IpounTare ycnoBHS  3aJa4d, TEOPETUYECKOE OMNUCAHUE U  METOAUYECKHUE

PEKOMEH AU Y.

2. 3anyctuth Mathcad. MoauduuupoBats pabounie ¢aiabl U PelUTh 3aAadyd 110
BapHUaHTY.

3. I1oaroToBUTHh COBOKYIMHOCTh JOKYMEHTHUPYIOIIUX CKpUHIIOTOB. COCTaBUTH OTYET B
Word'e.

3amaua

Onpenenuts ycunue, JEHCTBYIOLIEE MEXKYy ABYMsI KDYTOBBIMHU BUTKamu 1, 2 (cM. puc.
U TalIl.), €CIM 10 BUTKaM MpOTEKaroT Toku [/, /,. Paguycel ButkoB R, R,. Pannycsl

IIPOBOJHUKOB, U3 KOTOPBIX BUTKH W3TOTOBJIEHBI 7', 7,. PaccTosHuE MEXIy BUTKAMHU —
h . Haxozmsrcs onu B Bosmyxe — Ho=4m 107, Te/M. BBIUMCIUTD yCUIUS PaspbIBaIONIUe
BUTKH, TABJIICHUS C)KUMAIOIIUE IIPOBOJIHUKH, A TAK)KE ONPEACIUTh HAIIPABICHUS Y CUIINM.
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Puc. 1. Dcku3 pacnosiokeHusi BATKOB C TOKOM
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Bap., m | m | M |MM|MM | KA KA ||Bap., M | M | M | MM | MM | KA | KA
2 |06 1,0 080 10|10 10 |15| 12 |04 060,30 8 8§ | 4 | 3
3 1030603010 | 10|10 | 15| 13 /0,3|0,51(030 8 | 8 | 7 | 7
4 102,04 020 5|5 |55 14 10408 |045 10 | 10 | 8 | 12
5102041015/ 5|5 3|2 1510508 {0,50| 10 | 10 | 12 | 12
6 102/03/020 5 |5 |2 |2 16 1 0,3 0,5(0,40| 10 | 10 | 15 | 15
7 10,11020,10 2 | 2 | 2 | 1 17 10,6 | 1,0 10,50 8 | 8 | 10| 10
8§ 101/0210,10f 3 | 3 | 1 | 3 18 1 0,6 | 1,0 |{0,70| 10 | 10 | 12 | 12
9 103/05/025 3 |3 |3 |1 19 10,6 | 1,0 |0,80| 10 | 10 | 15 | 15
10 10,3/05(030| 5 |5 |3 |3 2010306 (030 2 | 2 | 4 | 4

Teopernveckoe onmucaHue

CymiecTByeT mpocTas aHajJuTH4eckas (opMylsia CBS3BIBAIOIIAs TEOMETPHUIO BHUTKA
NpoBOJa M €ro HHAYKTUBHOCTh. Ilo3TomMy 3amaum, CBA3aHHBIE C  Pacy€ToOM
AIIEKTPOJUHAMUYECKUX YCHJIMI B OOMOTKAaxX JJIEKTPUUYECKUX MAIMH M anmnaparoB Jierde
pemarb o MEeToAy sHepreTudeckoro Oananca. [IpuBenem ynomsinyTyro hopmyity

L :R,uo[ fn%—l,?ﬁ .
HedopmupoBarh MPOBOAHMKA C TOKOM MOXET JIMIIb HAKOIUIGHHAasT B  HHUX
AIICKTPOMArHuTHasE 2Heprus /' (dmeKTpocTaThyeckas SHEprus B OOMOTKaxX JIFOOBIX
AIIEKTPUYECKUX amnmnaparoB npeHedpexxumo mana). Torma DY B 3aJjaHHOM HanpaBlIeHUU
W3MCHEHUS TCOMETPHHM BHUTKAa (IOMYCTHM TIO KOOpPJAWHATE ¢ ) MOXKHO BBIYHUCIUTH IIO
npupainienuto suepruu f=d W/d g . Ecnu peus uaeT o AByX KaTyIIKax WM JIBYX BUTKaX C
o0muM 1osieM — GopMyiTy MOKHO YTOUHHUTH

.2 2 ; 8
.f=}1—(f£1 RS +ii, LR M = po R In = 5 = 2|
2dg 2 dg dg Vh* +(R,—R,)’

Cucrema ByX BUTKOB C TOKOM — JIMHEHHA, TTO3TOMY, UCTIOIbB3YS MPUHIUI CYTIEPIIO3UIINH,
JACHCTBYIOLLYIO CHJIy [ Jydllle pa3JIoKUTh Ha cocTaBisitonive. Bo-nepBhixX, ym1oOHO
paccMaTpuBaTh IEMEHTAPHBIE YCHIINS, PAaBHOMEPHO PAaCIpPENEIIEHHBIE M0 OKPYKHOCTH
BUTKA W CTPEMsIIMECS YBEIUYUTb €ro AuameTp [, (meicTByloumme mo paauycy). Bo-
BTOPBIX, €CJIU ATU AJIEMEHTAPHBIC YCUIIUSI TPOUHTETPUPOBATh MO MOJOBUHE JYyr'M BUTKA C
y4€TOM HaANpaBJICHUS UX JEUCTBHS, TO MOIYYUM CUIY, CTPEMSIIYIOCS PacCTSIHYTh IPOBOJ
BUTKa: F' = m2fr RRsinede=Fy/2n. B-TpeTbuX, €ClIM paccMaTpuUBaTh KATYIIKY, TOK
B BUTKaX KOTOPOM COHAIIpaBiieH, TO OylleM MUMETh CHIIY, CTPEMSIIYIOCS, B COOTBETCTBHH C
MPUHLHUIIOM CYNEPIIO3UIUH, CKaTh BUTKU U YBEIIMUUTh CPEAHUN AUAMETP KaTyIIKH.

MeTtoauuyeckue yKazaHus
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OceByl0  COCTaBIIIOLIYH0  YCHJIMS  MEXAY BHUTKaAMU  CIIEAYEeT  BBIYUCIIMTS,
npoauddepeHIIpoBaB B3aUMHYI0 UHAYKTUBHOCTb 110 ’TOMY HAIlpaBICHUIO

3HaK MHHYC CBHIACTCIBCTBYCT O TOM, 4YTO C YMCHBIICHHCM pPaACCTOAHHA B3aWMMHaAA
HMHAYKTUBHOCTDb YBCIIMINBACTCHI.

PaI[I/IaJ'IBHBIe COCTAaBJIAIOIIIHNEC YCI/IJIHﬁ BBIYHCIIAIOTCA aHAJIOTUYHO

: 8 R(-R —
Fpy = LI, dM/ dR = LT 1| In—— _R' ——1+ }1{ = Ri,}l 51
VIE+H(R—R) W +(R,—Ry)
R, -R,

¥

3HaK MHUHYC BO BTOpOUl (opMyse CBUIETENBCTBYET O TOM, YTO CHJIA CKMUMAET BUTOK 2
(BuTtok 1 — pactaruBaercs). llpumedanune. Ecnum nmpuBecTH pe3yiabTHPYIOIIAE CUIBI K
JUTMHAM YT BUTKOB — PE3YJBTAT MO MOAYIIO IOJKEH OBITH PABHBIM.

Yeunusi,  0oOyCIOBIICHHBICE ~ COOCTBEHHBIMH  HWHAYKTUBHOCTSIMH  KOHTYPOB,
OTpeaeIIsIIoTCs 110 hopMysiam
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Torna pesyasTUpYIOIIME CHUJIBI, PABHOMEPHO pACHpEAesIE€HHbIE O JyraM OKPY>KHOCTEH
COOTBETCTBYIOIINX BUTKOB M CTPEMSIITUECS YBEIIMUNUTD UX JUAMETP

Fri=F'pitF'"'py v Fpy=F g+ F''p;.

Ecnu  sneMeHTapHble  yCUMsA, CTPEMSIUMECS  YBEJIMYUTh JUAMETP  BUTKA,
IIPOMHTETPUPOBATh C YYETOM HANPABICHHS HUX JEUCTBHUS HA IOJIOBUHE OKPYXKHOCTH, TO
MOJTyYUM CHUJTY, CTPEMSIIIYIOCS pACTSHYTh MPOBOJ BUTKA: | =F /2w u F,=F,/2m.

I[J'ISI onpcaciacHuA CHUJI, COKNMMAarOIUX BUTKH, HCO6XOIII/IMO BBIYHCJIINTDH

F’,ZZ1/2X122dL2/dV2:_1/2X[22u0R2/7'2.
OTU CUJIBI paclipeieNieHbl PaBHOMEPHO MO OOKOBBIM MOBEPXHOCTSM BUTKOB. 3/1€Ch 3HAKHU

MHUHYC CBHACTCIBCTBYIOT O TOM, YTO IMPOUCXOJUT CKATUC IIPOBOIHHKOB. CJ'IGI[OBaTeJIBHO,
JAaBJICHUA, ﬂ@ﬁCTBYIOH.[HC Ha OOKOBBIC IOBCPXHOCTHU IIPOBOAHUKOB

p1=F./(2nr,-2nR,) nu p,=F,/(2nr,"2nR,).
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