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V10HHbli1 nY40K H8 BbiXOAe KOI1IleKH1BHOrO YCKOpHTeilJ:~ Ill HMeeT Cne

~H¢H4eCKY~ KOilb~eBy~ ¢0pMy. npHMeHRR I1HH3Y C a3HMYT8IlbHbiM Mar

HHTHbiM noneM/2/ H oco6oi:1 ¢opMoi:1 TOKOBbiX noeepXHOCTe~, MO>KHO 

nony4HTb Hao6pa>KeHHe KOilb~a IAe~cTBHTeilbHoe HilH MHHMoe/ a BHAe 

3J1J1HnCOHAa. npH 3TOM 3¢¢eKTHBHb1H 3MHTT8HC ny4Ka YMeHbWaeTCR 

B AeCRTKH pas. 

npH 4HCI1e HOHOB B KOJ1b~e Ni~101 °KyJ10HOBCKOe B38HMOAei1CTBHe 

OK83biBSeT 38MeTHOe BilHRHHe Ha XapaKTepHCTHKH HOHHOrO ny4K8. 

Y4eT KynoHoacKoro saaHMOAeilicTBHR npoaOAHilCR MeTOAOM yKpynHeH

HbiX 48CTH'-'. ny40K HOHOB C nOilHbiM 38PRA0M Q O MOAei1HPOB8I1CR N 

48CTH~8MH B BHAe paCTR>KHMbiX KOile~ C paAHYCOM t i , 38PRAOM Q = 

= Q
0 

/N H KpyroBbiM nonepe~HbiM ce4eHHeM paAHyca a. Hanps:nKeHHOCTb 

3IleKTpH4eCKOrO nOilJ:! T8KOH 48CTH~bl H8 paCCTORHHRX, MeHbWI-"IX a , 

pasHa B IlHHeiliHOM npH6I1H>KeHHH /3/ 
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Ha paccTORHHRX, 6onbWHX a, HanpR>KeHHOCTb nonR Bbi4HCnRnacb no 

$0pMynaM AI1R HanpJ:~>KeHHOCTI-1 nonA 6ecKOHe4HO TOHKOrO KOilb'-'8• 

CpaeHeHI-"!e HCnOilb3YeMbiX npH6I1H>KeHH.biX aHa4eHI-1ili AI1J:~ HanpR>KeHHOCTH 

3neKTPH4ecKoro nonR KOilb~a c peaynbTaTaMH 4HcneHHoro pac4eTa, 

nposeAeHHOro a 141, noKasano, 4TO HaH60I1bWee paanH4He peaynbTa

TOs Ha6n10AaeTCR AI1R E r npH paccTOJ:~HHRX ... a H He npeeblwaeT 6%. 

KaK noKa3aHO 8 /5, 61, niJOTHOCTb pacnpeAeileHHR HOH08 nO Mane

MY Ce4eHH~ KOilb~a Hepa8HOMepHa, H C06CT8eHHble KYI10H08CKI-1e CH

Ilbl 8 npeAenax Ce4eHHJ:! KOI1b~8 n04TH nocTORHHbl. 0AHaKO, nOCKOilb

KY nOA AeiliCTBHeM 3THX CHil pacnpeAeJleHHe nJlOTHOCTH Bblp8BHHB8eT

CR, a C8MH CHJlbl CTpeMRTCR K IlHHe~HOH 3aBHCHMOCTH OT M8J10ro 

P8AHyCa, Mbl HCXOAI-1fiH H3 paBHOMepHOrO pacnpeAeileHHR nnOTHOCTI-1. 

TaKoili nOAXOA BbiRBJlReT OCHOBHble 3¢$eKTbl BOSAeHCTBI-111 co6cTBeH

HblX CHJl H 8 TO lKe BpeMJ:! ynpow,aeT 38A84y, B 48CTH0CTI-1, n03BOI1R

eT aocnonbaosaTbCR roToaoH nporpaMMOH, reHepHpy~w.eH paeHOMep

HOe Ha4ailbHoe pacnpeAeneHHe 48CT~~ no ce4eHHIO KOilb~a/71. KpoMe 

TOrO, B 3TOM CJ1y4ae MOlKHO npOCTO nOily4HTb HeKOTOpble aHaJlHTH-

4eCKHe O~eHKH H CpaBHHTb HX C pe3yi1bTaT8MH paC4eTOB. 
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411cno yKpynHeHHbiX t.tacn14 N =132, paaMep 4aCTH4bl a=O, 1 a 2 , rAe a 2 - Ha4a11bHbiH paAHYC Manoro nonepe4Horo ce4eHHR ny4Ka 110HOB. npH 3TOM, cornacH9/7!, AOcTaT04HO xopowo o6ecne4Hsaerc.R JlHHei-1Hbllo1 3aKOH HanpR)f(eHHOCTH 31leKTPH4eCKOrO OOJlR, ycpe,QHeHHOrO no a3HMYTY B ce4eHio11o1 ny4Ka. Ha4a1lbHbie CKOpOCTH HOHOB onpe,QeJl.RIOTCR 1-13 YC110BHR KOJ1e6aHI-1J.1 J..10HOB C 3aPR,QHOCTbiO Z =25 lo1 MaCCOBbiM 4HCJ10M .A =238 B none 3JleKTp0HHOrO KOJlb4a C Ne = a 
=1 0 13 np1o1 a

2
= 0 ,r,Qe a 0 - pa.Qio1YC ce1.1eHHR aneKTpOHHOro KOJlblta. 

MarHHTHaR xH~aa c a3HMYTal1bHbiM noneM 8 pac4eTax 6bma npe,QcrasneHa B BH,Qe H,Qea11bHOJ.1 TOHKOJ.1 JlHH3bl, T.e. 8 ee OJ10CKOCTI1 TpaeKTOpHH 4aCTH4 OPOCTO npenOMJlRJlHCb COOTBeTCTBYIO~HM o6pa30M. noCKOJlbKY AflHHa 11HH3bl Mana 00 CpaBHeHI110 C nonH~M paccTORHHeM OT HCT04H~Ka AO H306pameHHR, anHRHHe KynOHOBCKOrO B3aHMOAeHCTBHR Ha ee AnHHe He3Ha4HTenbHO, H TaKoe npHfinHmeHHe RBnReTCR anonHe onpaaAaHH~M. B TO me apeMR 3TO noaaonReT cy~ecTaeHHO COKpaTHTb apeMR C4eTa, nOCKOJlbKY B o5naCTH llHH3~ ypaaHeHHR ABHmeHHR npHwnocb 6~ HHTerpa.-tpoaaTb c Man~M waroM. 
npH yKa3aHHbiX Ha4anbH~X ycnOBHRX H npHfinH>KeHHRX 6~n npoaeAeH pac4eT ¢lOKycHpOBKH HOHHOrO ny4Ka Ha OCb C nOMO~biO JlHH3bl C a3HMyTallbH~M noneM npH ClleAYIO~HX napaMeTpax: pacCTORHHe OT HCT04H.HKa AO JlHH3bl b1 =250 eM; Ha1..1allbH~i'r pa3Mep Ce4eHHR ny4-Ka a z =0, 89 MM, 6onbWOi'r paAHYC R ==4, 44 CM, MaKCHMaJlbH~i'r paAHallbH~i'r yron·HOHOB Yr 0 =6,4 MPaA, 3MHTTaHc ny4Ka a KOOPAHHaTax r,yr - 0,58·trMPaA·CM, npOAOllbHa.R CKOPOCTb ny4Ka f3z=0,2. Pac-4eT~ npOBOAHllHCb AllR ABYX 3Ha4eHHH 4HCna HOHOB 8 K0llb4e Ni -2.10 10 H 5.10 10 /a AallbHeHweM 6yAeM 3TH CllY4aH 0603Ha4aTb 4H¢lpaMH 1 H 2, COOTBeTCTBeHHO/. PaccMaTpHaanoCb ABa Clly4aR: KOPOTKO¢lOKyCHaR llHH3a H AllHHHo¢lOKYCHaR llHH3a, o6ecne4HBaiO~He 5e3 y4eTa co5CTBeHH~X CHJl H306pa>KeHH8 Ha paccTORHHH OT JlHH3~ b2=b 1 H b 2:::: 10 M COOTBeTCTBeHHO. 

KynoHOBcKoe aaaHMOAei'rcTaHe a o6naCTH AO llHH3~ nPHBOAHT K yaeJlHi..leHHIO MaKCHMallbHOrO yrna HOHOB 9 K0llb4e Yr•a TaK>Ke K noRaneHHIO y ny4Ka cpeAHero paAHanbHoro yrnay5 .B nnocKOCTH nHH-3~ 3TH aeJlH4HH~ paaH~ AllR Clly4aea 1 H 2, COOTBeTCTBeHHO, Yr -10,8 H 15,2 MPaA; y 8 - 1,2 H 2,7 MpaA. Ha pHc. 1 nOKa3aHO H3MeHeHHe Yr H y
5 

a aaaHCHMOCTH OT z. 3AeCb >Ke npHaeAeH~ npa.-t6na.-t>KeHH~e 3Ha4eHHR AnR y r , onpeAenReM~e ¢IOPMYJ10ali 

I zs/2 N· 
y ~r Jl+ 1 

(1+2lnt}, /2/ r r 0 N e 

rAe ~ - OTHOWeHHe nonepe4HOro paaMepa ny4Ka K ero Ha4anbHOMY 3Ha4eHHIO. KaK BHAHO H3 PHC. 1, 3TH 3Ha4eHHR xopowo coanaAaiOT c pac4eTOM. Pa3JlH4He npH 60JlbWHX e CB.R3aHo, no-aHAHMOMY, c norpeWHOCTbiO ¢lopMyn~ /2/, nOlly4eHHOH AJlR npRMOrO ny4Ka. 
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PHc.1. 3aBHCHM0CTb 

yrnoaoH pacxo,IJ;HMOCTH 
nyqKa y, H cpe,IJ;Hero 

yrna y 
8 

OT npO,D;OJibHOfi 

KOOPAHHaTbi I 1 - N 1 = 
2. 1010 , 2 - N ; =5 .J o1')-; 

- pe3YJibTa Tbi 

r. pac'leTa; ----- - 3Ha-
~ 

' 
'tleHJ-iH, nonyq:eHHbte H3 

cJ)opMyJibi I I I. 
tOO 200 Z(CN) 

Yaen~4eH~e Yr H noRaneHHe Ys a nnocKOCTH nHH3~ 3KBHaaneHT

_Ho np~o~~6.mnt<eHIIIIO lo1CT04HYIKS K m1H3e, T .e. H3MeHeHHIO bl HS ~bl 

1o1 yMeHbWeHHIO era paAIIIyca R Ha 6-R. ,[lnR cny4aea 1 H 2 3T~t~ aenV~-

4HHbl pSBHbl: 6-b t - 22 H 28 CM; 6-.R- 1 , 8 H 4 MM. nocK01lbKy na

paMeTpbl 11HH3 paCC4HTSHbl 6e3 y4eTa 3THX H3MeHeHHH, TO, AS~e 

ecm1 6bl 3S JU1H30~ KYI10HOBCKOrO pacTa11KHBSHJ.1R HOHOB He 6biJ10, 

1-1ao6pameHHe ny4Ka nony4HI10Cb 6bl Ha 6onbweM paccTORHI-1H H 6bi110 

6b! K011bl\eBbiM H yaeiU14eHHbiM nO MaJlOMY Ce4eHa.110 KOJlbl\S B COOTBeT

CTBHH C HOBbiMH bl H b 2 ,Ho KY110HOBCKOe B3a~MOAe~CTB~e npOAB

DAeTCA H B npOCTpaHCTBe aa DHH30~. 

n~H3a C a3HMYTaJ1bHO MarHHTH~M noneM npeACTaBnAeT C04eTaHHe 

J1V1H3bl C OnTH4eCKO~ OCbiO B BHAe COBOKynHOCTe~ o6pa3yiOIL\V1X 4V1-

JlHHApa paAHyCa R, KOTOpaA ~OKyCHpyeT KamAW~ 3J1eMeHT K0Jlb4a 

Ha pacCTOAHHH b 2 , V1 noeOpOTHOrO MarHHTa, KOTOp~~ noeOp84HBaeT 

3TH V1306pameHHA TaKHM o6p830M, 4T06W C06paTb HX H8 OCH T8Kme 

Ha paccTOAHHH ~ . KynoHoecKoe pacTanKHBaHHe aa ni-1H30~ no-npem

HeMy OK83blB8eT Ae$OKYCHPYIOIL\ee Aei:1CTBI-1e H, CJleAOBaTeJ1bHO, YAa

nAeT T04KY H306pameHHA, a TaKme MeHAeT cpeAHHH yron ny4Ka, 

T.e. yMeHbwaeT Ae~CTBHe noeopOTHOrO MarHHTa. npH4eM Ae~oKycH

PYIOIL\ee BJ1HAHHe KyJ10H0BCKOrO nOJ1A nO M8J10MY H 60J1bWOMY P8AHY

caM pa3J1H4HO. 8 pe3yJ1bT8Te BMeCTO H306pameHHA B BHAe Kpyra 

b 
c paaMepoMa ~ nony4aeTCA Hao6pameHHe a BHAe Kone4Ka, npH4eM 

z b 1 
BCJ1eACTBI-1e HeJ1HHei:1HOCTH C06CTBeHHbiX CHJl HMeiOT MeCTO 60J1bWt-1e 

a66ep84HH, TO eCTb T04K8 HCT04HHKa He nepeXOAI-lT 8 T04KY V1306-

pameHI-1A. nepeA I-1306pameHHeM HMeeT MeCTO MHHHMYM OrH68toiL\e~ 
b 

ny4Ka. AnA KOPOTKo¢oKycHoH nHH3bl /~oKycHoe pacCTOAHt-~e -F- /pac-

CTOAHHe OT DHH3bl AO T04KH MHHI-1MYM8 orH68toiL\eH paBHO 280 CM 
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8 eny4ae 1 ~ 290 eM 8 cny4ae 2, a paaMep ce4eH~~ 8 3THX Mec
Tax COOT8eTCT8eHHO 2, 8 MM H 3, 6 MM. £en~ 6bJ 3a nHH30~ OTCyT
eTB08SnO Ae~eTBHe COfiCT8eHHbiX eHn, TO, KaK noKa3bJBaiOT npOCTble 
pae4eTbl, paaMepbJ ny4Ka e MecTe MHHHMyMa orYI6aiOtQei:1 6blnYI paeHbl 
COOT8eTCTBeHHO 3,2 MM H 7,3 MM, a paeCTORHH~ AO 3THX T04eK 240 CM H 227 eM. MeHbWHe paaMepbl Yl 6onee YAaneHHOe nono~eHHe 
MHHHMyMa OrJ..16aJOtqei1 06'b~CH~IOTC~ Ae~CTBHeM C06eTBeHHbiX CYIJl 
8 OCHOBHOM no 60JlbWOMY paAYiyey. 

BnYI~HHe !lYIHe~HoH 4aeTYI cHn KynoHoecKoro pacTanKHBaHYI~ a 
o6nacn1 AO !lYIH3bJ nerKo KOMneHel'lpyeTc~ H3MeHeHJ..1eM napaMeTpoe 
J1J.1H3bl 8 eOOTBeTCTBYIH C HOBbiMYI 3Ha4eH~RMYI .Be11J..14YIH b t Yl R. 
8 npOcTpaHeTBe aa JlJ.1H30~ 3TO Bll~RHHe MOmHO CKOMneHCHpoBaTb 
nyTeM noeneAOBaTe!lbHbiX npH6n~~eHHH, T.e. HaHTYI H3MeHeHYIR 
$OKYCHOrO paeCTORHHR H noaopa4HBSIOtQeH CYIJlbl, Bb13BSHHble Kyno
HOBeKHM pacTSJlKYIBSHHeM, BHeCTYI COOTBeTCTBYIOIQYie H3MeHeHHR B 
napaMeTpbl 11HH3bl, BHOBb npOC4YITBTb H BHeCTH KOppeK4HIO H T ·A· 

0TMeTHM, 4TO HS Ha4SJlbHOM Y4SCTKe ABH~eHHR HOHOB nepeA 
11HH30H HafiniOAS!lOCb yBe!1H4eHHe nonepe4HOrO 3M~TTSHCS ny4Ka 
/Ha nnocKocTH r, y r, I a 1 , 5-2 paaa, a aaTeM OH HS4HHan KOne-
6aTbCR • 3TO MOmeT 6b1Tb CBR3SHO KSK C $IliOKTYS4HOHHb1MH CHJlSMH 
BHYTPH crycTKS,Bb13BSHHbiMH HeAOCTBT04HO fiOilbWHM 4HCJ10M yKpyn
HeHHbiX 4BCTJ.oi4/S~ TSK H C HellHHei1HbiM XapSKTepOM COf'CTBeHHbiX CHJl 
ny4KS. TaK, Ha $S30BbiX KSPTHHKSX 3aMeTHO HeJl~HeHHOe HCKa~eHHe 
¢aaoaoro 31111Yinca, KoTopoe, no 04eHKaM, ysenH4YIBaeT a¢¢eKT~a
Hbll1 3MHTTaHc ny4Ka np"!611H3HTellbHO 8 2 paaa. KpoMe Taro, s6nH-
3H Jllo1H3bl MSJlbiH pSAHYC KOJ1b4a CPS8HY1M C 60JlbWHM,8 pe3yJ1bTSTe 
4ero PSAHSJlbHSR CYIJlS, Aei1CT8YIOtQaR HS 4SCTY1U,bl, CTSHOBHTCR aa
BHCR!Qe~ He TOJlbKO OT r, HO H OT nPOAOllbHO~ KOOPAHHSTbl Z. 3TO 
TSKme npHBOAHT K ysellH4eHHIO 3$$eKTYIBHOrO 3MHTTSHCS HOHHOrO 
ny4Ka. 

npH KOpOTKC$OKYCH0~ J1Y1H3e fiblll npoBeAeH TSK>Ke paC4eT ABI-I>Ke
HHR ny4Ka 3a J1YIH30H All~ CllY4SR 2 npH Z =80, 4TO COOTBeTCTBYeT 
AOnOllHYITellbHOH OfiAHPKe ny4Ka Ha MHWeH~ nepeA J1HH30H. 8 3TOM 
CJ1y4ae KYllOHOBCKOe pacTallKI-18SHHe OKS3biBSeTCR HSCTOilbKO CYIJlb
HbiM, 4TO see 4SeTI-1U,bl He nepeceKSIOT OCb, a I-ICnblTbiBSIOT OTpa>Ke
HI-Ie OT Hee, MI-1HI-1MSilbHOe paCCTORHHe, HS KOTOpoe OHH npH6J1H~{a-. 
IOTCR K 0CJ.1, paBHO - 7 MM, a MHHHMSJlbHOe 3HS4eHI-1e OrHfiaJOtQe~ 
ny4Ka - 4,4 CM. 3MHTTaHC ny4KS npH 3TOM 803pacTaeT npHMepHO 
Ha nopRAOK no cpaaHeHHIO e Z =25. Bee 3TO roaopHT o TOM, 4TO 
npH OfiAHPKe HOHOB nepeA I1HH30i1 He06XOAHMO npHHRTb KSKHe-TO 
Mepbl no KOMneHCS4HH npoeTpaHeTBeHHOrO 3apRAa HOHHOrO ny4KS. 

KOpOTKO$OKyeHaR 11HH3a XOTR H o6ecne4HBaeT C y4eTOM C06eT
BeHHbiX e1-111 ny40K C MallbiM 3$$eKTY1BHbiM 3M~TTSHCOM - 4, 5 •1T MPSA· CM, 
/a OTeyTCTBHe COfieTBeHHbiX eYIJl - 3·tr MPSA• CM/, HO ASeT ny40K 
e 60JlbWO~ yrnoeoH paCXOAHMOCTbiO, KOTOPbl~ TPYAHO eornacOBSTb 
C TPSHCnOpTYIPOB04Hb1M KSHSJlOM • .Q.nR ycneWHOH TpaHCnOPTHpOBKH 
HOHHOro ny4KS B KSHa.ne, o6ecne4~BaiOil.leM ero HH_>KeKU,HIO B H1C ;g; 
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He06XOAHMO HMeTb ny40K C Man~M H COrnaCOB8HH~M 3~$eKTHBH~M 

3MHTTSHCOM, TO eCTb C Mane~ yrnoaO~ paCXOAHMOCTbD. 3TOfO Mom

HO A06HTbC.R, HCnOnb3Y.R ABe JlHH3bl C npOTHBononOmHbiMH Hanpaane

HH.RMH a3HMYTSnbH~X none~, KOTOpble A8~T H306pa~eHHe ny4Ka Ha 

60nbWOM paCCTO.RHHH OT J1HH3bl. 0peo6pa30B8HHe HOHHOrO ny4KS 

TSKHMH I1HH38MH HS $83080~ nnOCKOCTH r,yr CXeMaTH4eCKH nOKa-

38HO HS pHC. 2. 3,QeCb a - ¢a30BS.R KSPTHHKa ny4K8 nepeA nHH3a

MH, 6 - cpa3y 38 I1HH38MH, 8 - B nt10CKOCTH H306pa):l(eHHfl npH 

OTCYTCTBHH KyflOHOBCKOrO paCT8!1KHBSHHflj Yma:r H Ymin- MaKCHMSJlb

Hbl~ H MHHHM8!1bHbl~ yrJlbl 4SCTHLt nepeA JlHH38MH, y l H y 2 - aHano

fH4Hble yrnbl cpaay nocne npoxo~AeHH.R 11HH3. OocKOI1bKY yrnbl y 1 

H y 2 B A8HH0M CI1y4ae 3H84HTeJ1bHO MeHbWe, 4eM Afl.R CI1Y4S.R 6JlH3-

KOro H306pa~eHH.R, a paCCTO.RHHe,Ha KOTOPOM ,Qe~CTBY~T KYJlOHOB

CKHe CHI1bl, COOTBeTCTBeHHO 6onbWe, TO HaP.RAY C 48CTHl,t8MH, npo

XO,Q.R~HMH 4epe3 OCb /cnnOWHSfl TpaeKTOpHfl H8 pHC. 2/, nO.RBJl.ReTCfl 

3HS4H~eJ1bHOe 4HCI10 OTpa~a~~HXC.R 48CTH~ /nyHKTHpHble TpaeKTO

PHH/. B peaynbTaTe paaMepbl ny4Ka a T04Ke H3o6pa~eHH.R aHa4H

TenbHO 803p8CTS~T, no cpaBHeHH~ CO CJ1y4SeM OTCyTCTBHfl KyJlOHOB

CKOrO pSCTSI1KHBSHH.R. 

3TOT 3¢¢eKT YASeTC.R 4SCTH4HO KOMneHCHpOBSTb, MeHA.R napaMeT

pbl J11-1H3bl TSK, 4T06bl yaen~~t41-1Jli-1Cb /no a6COJ1~THO~ BeJli-141-1He/ YfJ1bl 

y 1 ""y2 • TaK, HanpHMep, npH paccTO.RHHH AO nHH3bl b 1 =2,5 M H yr

nax y max ::::18 MPSA, y min:: -14 MPSA Afl.R TOrO, 4T06bl nOI1Y4HTb 

H306pa~eHHe 8 10 M OT I1HH3bl 6e3 y4eTa KY110HOBCKOfO B38\IIMO,Qe~

CTBJ.o1.R, He06XO,QHMbl yfJ1bl 38 11J.o1H30~ /pHC. 26/ Yl:::: -2 Mpa,Q H 

Y2::-5 Mpa,Q. C n4eTOM ~e KYI10HOBCKOrO B3SHMO,Qe~CTBH.R Afl.R 4HCI1S 

~OHOB Ni =5·1 01 :3T~ yrllbl paBHbl y 1 =-/2,5 7 3/ MPaA, Y2 = 

=-/9 ~10/ MPaA /pHc. 2r/. TeM He MeHee nonHOCTb~ KOMneHc~~tpo-

X'l{npAA) pOBSTb KynoHOBCKoe B38HMO

,QeHCTBHe np~~t 3TOM He YAa

eTcR, 1-1 e peaynbTSTe 3¢

¢eKTH-BHbl~ 3Mlo1TTaHC ny4KS 

e Kpoccoeepe cocTaBnReT 

senH4H-Hy 8·rrMpa,Q•CM, Tor

Aa KaK 6e3 KY110HOBCKoro 

B381-1M0AeHCTBHR OH 6bln 6bl 

o~~;:=E~~~~;;~;;~~--~~~ 2·rr Mpa,Q·CM. tO 'Z (CN) Ha~AeM ¢opMy nl-1H3, ocy-

IL\eCT·en.RIOtl.l.I-1X npeo6paaoea

HHe a-·r Ha 4>aaoem'1 nnoc
KOCT~ /p~C. 2/. 3TO npeo6-

pa30BaHHe HMeeT BHA: 

-/() 

PHc.2. Ilpeo5pa3oBaHHe HOHHOro nyq- 6.yr =6.y 1 -a(r-r 1 ), 131 

Ka Ha ~a30BOH nnOCKOCTH npH nOMO-

~H nHH3hl C a3HMyTanbHhlM noneM. 
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rAe 6.yt =Yt -.y min • 
CTOPQHbl, H3MeHeHYJe 
onHCaTb Sb!pa>KeHHeM 

a~ [(Ymax- Ymin) +(y 1 -.y2 )]/(r2-r 1 ) · 
yrnoa 4aCTH4 npH npoxO>KAeHYJH nHH3 

3AeCb .~ 1 H ~ 2 OnHCbiBaiOT H3MeHeHHe 

aaBHCHMOCTH OT r, npH4eM ~ 1 (1)=1, s 
= __g_, S(r) - npoTR>KeHHOCTb I1J.1H3bl Ha s 

npHpaBHHBaR /3/ K /4/, nony4HM 

/4/ 

!51 

rAe a'~ [(ymax +y 1 )-(y min +Y 2)]/(y1 -y min). /1nR npHBeAeHH~X B~we 
aHa4eHHH y , y . ; y 1 "" y

2 ; _:g_ =4, nony4aeM S 2 ==-981• Ha pHC. 3 ma:r rom r 1 ---noKa3aHo ce4eHHe ABOHHoH l1HH3br, onHCb1BaeMoi:1 Bblpa>KeHHeM /5/, y KOTOPOH BXOAHaR H BbiXOAHaR rpaHH4bl - npRMble l1HHYH1, a rpaHH-4a paaAena o6nacTei:1 nonR c paaHbiM aHaKOM - napa6ona, ypasHeHHe KOTOpoj;, B Bbr6paHHOtl CHCTeMe KOOPAHHaT HMeeT BHA 

np11 r 1 =2 CM~ y ·n =-14 MPaA, y 2 =-2,5 MpaA A11R ypaHa C Z =25 "' 3Hepr>~e>~ fiJ M3B/HyKnOH Heo6XOA>~MaR senH4HHa B~(r 1 )·S 1 =70 Krc/CM H, COOTBeTCTBeHHO, 8 1 1 =700 KA•CM, rAe I- n011Hb1H TOK B I1HH3e. 
AHanorH4Hb1H peaynbTaT MO)t{HO nony4HTb c noMOtqbto I1HH3bl, Aato~qeH MHHMOe npHOCeaoe H306pa>KeHHe /pHC. 4/.ce4eHHe TOKOBO~ noaepXHOCTH KOTOPO~ OnHCbiSaeTCR ypaBHeHHeM 

f* = 
So +-· - 2 -'-(2- -'-), 

r o r o 171 

rAe r 0 =R-6.R, a aenH4HHa 8 0 1 -3300 KA CM. B 3TOM c11y4ae aa l1HH30C1 AOJl>KeH CTORTb TpHnJleT C AHSMeTpOM anepTypbl - 25 CM, o6ecne4Haa~~HH Kpyrnoe AeHcTBHTeilbHOe ysenH~eHHe H3o6pa>KeHHR Ha paCCTORHHH nOPRAKa 10-15 M OT l1HH3bl. 
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Plfc. 3. KoHQ;IHrypamut TOKOBbiX llOBepXHOCTeH JlliH3bi 

C a3HMYTanbHb~ noneM, AaiD~eH. AeH.cTBHTenbHOe 

yaenH~eaaoe HsoOp~eHHe. CTpenKaMH yKasaao Han

paaneHHe TOKOB, + - 00naCTb nonn, OTKnOHHID~ero 

HOHbl K OCH;- - o6naCTb nonn, OTKnOHRIO~ero HOHbi 

oT ocH; f - pasrpaHH~Hsaw~an TOKoaan noaepx

HOCTb C YABOeHHb~ TOKOM /onpeAenneTCH Q;IOpMynoH. 

/6//. 

Qn~CaHH~e B~We fl~H3~ MO~HO pean~aoaaTb B B~Ae paMOK C TOKOM 

COOTBeTCTBYIOuteall ~OpMbl, pacnono~eHH~X nep~OA~4eCK\.1 no OKpy>t<

HOCT~. 4HCfl0 paMOK \.1 HX TOflutHHa AOJ1>t<H~ 6~Tb TaKHMI-1, 4T06~ 

HMeTb He06XOA~MYIO npo3pa4HOCTb J1HH3~ AnR HOHHOrO ny4Ka. Ka4ecr

BO H3o6pa>KeHHR, nony4aeMoro c noMOiqbiO raKoH n~H3bl, aasHCHT 

OT ee a6eppa~HOHH~X CBOHCTB. noMHMO 06bi4HOH C~epH4eCKOH a6ep

pa~J..11-1, Bb13BaHHOH OTKflOHeHHeM ¢QpMbl flHH3bl OT HAeanbHOH /5/-/7/, 
HMeiOTCR TaK>t<e a6eppa~1-11-1, CBR3aHHble C TeM, 4TO fl\.1H3a COCTOHT 

\.13 AHCKpeTHbiX paMOK, 1-1, cneA08aTeJ1bHO, nnoTHOCTb TOKa 8 Heals 

HeOAHOPOAHa no a3HMYTY. 3TO npi-180AHT, 8 4aCTH0CTH, K TOMy, 

4TO yron npenOMJ1eHHR 4aCT\.1~bl 3aBHCHT He TOflbKO OT r, HO H OT 

ee a3HMyTaJ1bHOrO nonomeHHR 0 Me>t<AY paMKaMH. 0AHaKO OCHOBHOe 

BPeAHOe 8J1HRHHe OKa3biBaeT Br KOMnOHeHra Kpaeaoro MarHHTHOrO 

nonR, a peaynbrare 4ero 4acrH~bl npHo6peraiOT e cocraanRIOIQYIO 

CKOpOCTYI, npH4eM 

. a~ 1'1y 
' 

/8/ 

rAe HHTerpanbl 6epyTCR BAOflb rpaeKTOpH\4 4acn1~. npOCTble aHanH

TH4eCKI-1e O~eHKH AnR BeJ11-14HHbl 'G MO~HO nony4HTb, peWaR 3aAa4y 

0 KpaeBOM none ABYX TOKOBbiX nnOCKOCTeH, Ka>t<AaR H3 KOTOPbiX 
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PHc. 4. Koa!lmrypau;na TOI<OBbiX 
IIOBepXHOCTe:H: nHH3bJ C a3HMy
TanbHbru rroneM, ~aro~e:H: MHHMOe 
IIPHOCeBOe H306pa~eHHe. fpa
HHIJ;a orrpe~enReTcR ~opMyno:H: 
/71. 

o6paaosaHa 6ecKOHe4H~MH npo
BOAHHKaMH C TOKOM, pacnonomeH
H~MH Ha paccTo~HHH 2d APYr OT 
Apyra. 06o6uteHHe nony4eHHbiX 
peaynbTaTos Ha cny4aH reoMeT
PHH, 06!1aAa~uteH 4HI1HHAPH4eC
KOI1 CHMMeTpHe~,AaeT CneAy~
tllYIO npDCTYIO <!>OPMyny: 

r T 8 0=17--·-·-, 
S(r) N Bo 191 

rAe N - 4Hcno paMoK 200 ::::2rr/N-
83HMyTailbHOe paCCTORHHe MemAy 
paMK8MH, r H e - P8AH8IlbHaR 
H 83HMyTa!lbHa~ KOOPAHHaT~ 
18 OTC4HT~saeTCR OT CpeAHeH 
nnocKOCTH MemAY paMKaMHI, T -

CYMMa TaHreHCOB yrnoB MemAY TOKOB~MH nosepXHOCTRMH H aepTHK8!1b
HOI1 OCbiO I C y4eTOM HanpasneHHR TOKal. 8 C!ly4ae CHMMeTpH4HOI1 
!1HH3bl C nO!leM OAHOrO 3HaKa, OnJ.1CbiBaeMOI1, HanpHMep, <J)OpMynoH 
/71 T ~ 2·tga(r) ~2 df*, rAe a(r)- yron HaKnoHa TDKOBDH noeepx-dr 
HOCTH. Anfl nHH3bl c nonRMH paaHoro aHaKa 151, 161 npH OAHHaKo
soM yrne HaKJlOHa BXOAHOH H BbiXOAHOI1 nosepXHOCTel1 Aei1cTBHe HX 
KpaeSbiX nonei::i B3aHMH0 KOMneHCHpyeTCR ill G OnpeAenReTCR TOJlbKO 
Aei1cTBHeM KpaeBbiX noneti Ha rpaHHt..te paaAena noneH paaHoro aHa-
Ka. 8 3TOM cny4ae T"" 2 tga

1 
(r) = 2: , rAe a

1 
(r) - yron HaKnOHa 

rpaHH4bl paaAena, onpeAenReM~H H3 161. Koa<1>¢Ht..tHeHT 2 noRBnReTCR aAecb TaKme, nocKOllbKY senH4HHa TOKa, npoTeKa~~ero no rpaHHt..te 
p83Aena, BABOe 60J1bWe, 4eM no BX0AHOI1 H Bb1XOAH011 nosepXHOc
TRM. 

<l>opMyna 191 xopowo cornacyeTCR c peaynbTaTaMH 4HCJ1eHHbiX 
p8C4eTOB BeJ1H4HH~ 'G AilR 11HH3 pa311J.14HOI1 ¢opMbl. noRsJleHHe e -11 
CKOpOCTH 48CTH4, OnpeAenReMOI1 181, npHBOAHT K yBeJ1H4eHH~ 
paaMepa Hao6pameHHR ny4Ka. 8blpameHHR 181 H 191 noasonR~T no
IlY4HTb 04eHKH AilR Tpe6yeMoro 4Hcna paMoK s I1HH3e N,npH KOTOpoM 
He npOHCXOAHT 38MeTHOro YXYAWeHHR K84eCTBa H306pameHHR ny4Ka. 
TaK, AilR nHH3bl c nonRMH paaHoro 3HaKa, onHcblsaeMoH 151 H 161, N=== 1 00, a AilR 11HH3bl 17 I, AaiOuteH MHHMOe ~;~ao6pa>KeHHe, N::: 30. 
npH T8KOM 4HCJ1e P8MOK 8 J1HH38X BilHRHHe KpaeBbiX nonel1 He3H84H
TeJ1bHO H P83Mep H306pameHHR ny4K8 onpeAeilReTCR, B OCHOBHOM, 
C06CTBeHHbiM KyJlOHOBCKHM B38HMOAe11CTBVIeM 1-iOHOB. 
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