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A H H o T a u " R 

npMB9l1 9Hbl npOC Tbl9 H l10CT8TO'iHO T04Hbl9 cPOPMYilbl !11151 p8C'I CT8 TpaeKTOpHil 

rt BH,:.; CHHR 38pR>K9HHbiX '18CTHU B M8rHHTHOM none W 9 CTHM 9 Tp OOOrO cp8 3 0T p O H8 

0 v1SI Y1. no pe3yllbT8T8M p8C'l9TOB TpaeKTOpliii / 1 BIOI<CH n R :rr- -:-.1930H O n H EliiAn!l-

30H9 3HeprHH OT 4 0 ,aO 400 1'v\35 .CJ.llR yrnOB Bbl.n9 T 8 OT 0 .[lO + 60° 0llE'HHB8!0TC 51 

¢oKycMpy10wHe csoAcTsa pacceRHHor o n o nR ycKopHTCnR . 

H 



B e e n. e H " e 

l l ony'le HJf e H H6H60nee 3cpcjJeKTHBHO e HCfi01l b 3086 HH C ny'I K O B 36pfi>KeHHbiX '16C -

T lill OT yCK O pHTCJlSI CBfi3 6HO C neT81lbH biM H C B e!1CIJHfiM If 06 ~X .Q BH >KeHHif B pacce-

fiHH O M none 3Jle KTpOM8rHHT8 . 3TH ce en.eH H fl .QJlfl OT .QCJlbH ~ X TpaeK TOpHA '18 C THU 

MO >K HO n ony'IJ1Tb 11n» nyTeM rpacp»'lecKo ro nocTpoe H JH J , Hn» >K e n o MeT o.ay 

T O KO Hecy we A HHTH. 0D.H8KO 3 TH MeT OD.bl , npH • orp8HH'te HHOA T O 'IHOt:TH, 

JlO BO JlbH O Tpy.aoeM KH H n p6KTH'leCKH H e n p HeMJle M b l 0 PC.IIM TpC6ye T Cfl 3 H8 HHe 6 onb-

UI o r o K OJ1H'I 9CTB8 T paeK TOpHA . 3T8 3 8 ..08 '18 MO>KeT 6bJT b y c n e 1u HO BblnOJl H e H a 31leK-

T pO IIHO - C'IeT H biMH M8UI HH8M H n p H 8 H8Jl HT H'IeCKOM B blp8 >1< CH H H 3 AKOHOB ..Q BH >K9H H SI . 

!] nfl p8C 'I eTOB TpaeK TOpHfi .0B if >I( 9HHfl ;--M e30H OB , o6p83 088 H HbJX H8 B H y -

r p e HH e A M w weH H uJecT H:-.feTpoeo r o CHHxpou HKnorpo Ha OVIfiVI, H8MH 6bJ1l H Hcnonb 3o

/ l I 
B8Hbl npOCT bJe H 3 K O 'iOM H'IHbJe cp o pMy.'lbl , O n HCbiB6 10 WHC r O p H30HT61l bHO e H e ep-

TH I\ Il Jlbh OP. .QBH >KeHHe 'i8CT HU B Jl i060M 6 3 HM Y T6Jl bH O- C HM "10 T p H'IH O M M6rHHTHOM n o -

ne . 3 T II cjJopMyJlbl eeCbM 8 y.ao6H bl .QJlfl p8C'I eTO B T pa e KTO p H fi H8 3JleKTpO HH biX B bi 'I HC • 

nJf Tenb H bJ X M 8 UJ KH8 X . AHaJl H3 pac c'IHT aHHbJX rpae KTOpHA noaeon Hn non y 'IHTb c e e .a e -

lt H fl 0 Q:IOK YCHpylOWeM H .a ecpOK YC Hpy JOUl e M ,aei1 CTBHH p a cce fiHH O r O n OJlfl y CKOpH-

r enfl . 3 TK c e eneH Hfl Moryr 6bJTb s e cbMa n o n e3 H b JMH npH p ew eJJI! II 3 8.08 '1 noBbJWe-

H HR JIH TeHC HBHOCTH ny'IKOB Me30 H O B 3 8 C'"l e T .QOfiOJlH H T e JJb HOH tl'OKYCHp OBKH 

'"1 8C T Hil C fiOM O IU b iO cpOp M Hp088HHfl p8CCeSJHH O r O n OJlSJ yCK O p lfT CJl fl HJl H C nOM O I!lbiO 

cPOK YC HPY IOLU HX M8rHHT OB H K Ba,apyn OJlb li bJX JlH H 3 . 

U nn 83 HMYT8JlbHO C HMMeT pH'I HO r o M8rHH TH o r o n o nn yc K o pHren fl r o pH30HTan b 

HOe 11 s e pTHK8Jlb HOe nepe M eu-leH H e 'l8CTHU npH M anoM u1ar c ncpeM eu-t eHHfl .;( <c jJ 

H ~ ~< ,f BlPJlb Tpa e KTO p HH O flHCbi B8eT Cfl CJJeJlyiOIU HM H rpop My.'la M H : 

1 11 
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14/ 

15 I 

B aTHX 5bipa;>KeHHHx HHLl9KCOM " /. " OTMe'ieHbl napaMeTpbJ TpaeKTOpHH B 

H8'i811e wara, HHLleKCOM i +l - 5 KOHue wara , R - paccTOHHne oT ucnTpa 

M8r H HT8 LlO paCCM8TpHB89MOA TO'IKH TpaeKTOpHH 'i8CTHUhl , 

'f - yron Me :>K LlY H8'i811bH bl M pan Rye· B9KTOp0M ..,.. 
w eHb, H TeKy W HM p8LlHyc-seKTOpOM fe.- , 

Ro np05e.aeHHbiM 'lepeo MH-

-oi. - yron Me;>K.ay pa.aHyc-8eKTopoM R,- K KacaTen bH Ofi K TpaeKTOpHH I ~ = 0 -

KacaTenbHSSI Hanpa8neHa no pa.aayc-8eKTopy, o( = 180°- KacaTenbHSSI Hanpa8--neHa npoTH8ononomao Hanpa8neHHJO R l I , 

;;(. - OTK110H9HHe Tp89KTOpHH OT M9LlH8HHOH flJlOCKOCTH, 

~~ 11-- COOT 5eTCT5yeT yrny H8K110H8 Tp89KTOpHH K MeLlH8HHOH nJlOCKOCTH , 

P 1?'7~ .3 3 ) .5 p w p 
~ - .: 

1 
:::. ~ CM , 3.aecb HMOyJ1bC '18CTHUbl Bblpa-

.(21( If , , 
x<eH 5 Ma8 IC, a MarHHTHoe none H 8 KimoapcTe.aax. 3HaK oapH.aa 'IBCTHUbJ Mo-

meT 6hJTb Y 'ITeH npHnHCbiB8HH9M KMnynbcy 

'18CT HUbi. 

dll_ --etA. 
If /IC - ~~~ -~~ 

A~ 

'feH H SI nonH fl 
r ae H"' I{ 

p 3 H8K8 0 COOTBeTCTBYIOUlero O JJilKy 

Hit~~ - 6mtmaiiw He Ta5nH'IHbJe 3Ha-

f" Hc;( - p8LlHYC KpHBH3Hhl H yr011 OTKJlOHeHHSI Tp8eKTOpHH , B~HThlC 8 

ueHTpe ware h 0 Ll11H y'feTa M81lblX H3MeHeH HH 8 9 If o( H8 Ll11HH9 UJ8r8 , 

<l> OpMyllbl I J I , 12 1 H 131 nerKO 11011Y'18JOTCH H3 reO.MeTpJI'I E'CKHX COOTHOWeHHtl , 

K8K 3 TO 8H.::J.HO 113 pHC, 1, rnc ./IJ:" npOH35011bHbiH Y'I8CTOK paCCM8Tplf88CMOit 

TpaeKTOpRH. 

T 

0 

ell 
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0TCIO.Q8 

T,e, C TO'IHOCTb iO .:tO 'llleHOB nops:!.Q K8 

Ill 

r .a e scne.acTBHe ManoCTH wara -npHHHTO , 'ITO .ayra AB ~ j, pasHa xop.ae AB. 

fl peHe6pe>KeH!-Ie qneHuMH nOps:!Ll.K8 (~)~npHBO.Q HT K npaKTH'IeCKK HeowyTHMOi% 

norpewHOCTH. T aK, HanpHMep, npK ware h. = l eM H cpenHeM none 1/ = 10000 ~p 

O W H6Ka B Onpe.aeneH KH 12 H8 l 000 W8rOB .QJls:l '18CTHU C HMnynbCOM ::::! 

100 M 3a / c 6y .aeT MeHbwe 2 MM . EcTecTBeHHo, 'ITO owK6Ka 5y.aeT ewe MeHbwe 

.Qils:l '18CTHU 6onbwero HMnyllbC8 npK .QBK>KeH HH HX B pe3KO Cn8LJ~""''IIeM M8rHKTHOM 

none • 

T. e . , 

.[ln!'l H8XO>KLJ.eHH!'I ~'-II :: ~· -+ .::) Cf.· 

s,·,. [ .?I- (o~.- ~ 'Y.z~)J = ,s,.6o ~ ~· 
R~·-.~, h 

t TO 

O w H5Ka a onpe.aeneHKH nopRLJ.Ka 

eKTOpHH He npeBbiWS.eT 0,001 pa.aH8H8 , 

BOCnOnb3yeMCR COOTHOUJeHHeM 

a TpeyronbHHKe OAB. TaK K&K 

~o(· 
I • / 2/ 

("~) 3 /y H aa 1000 waroa n o Tpa-
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CooTHow eH H e .ons1 o(i•l llerKO nolly'iaeTCS! H3 TpeyrOilbHRKS BAO': 

o(l~l - o/,· = AYJ,· -+ ~ + ~ /3JJC = .4~. +o ~ il'jJ-1- ;, 

o(·~ ; = rx'i + -1!.... 
:F + ( 'Pi~/ - ~· ) 

131 

J .oeCb 3H84eH H e p8.0 H YC8 K p H B H3HW f B3S!TO B cepe.O HHC wara B OTilH'-Hfe 

OT ¢opMyll I l l H 121 , r .oe ~ BXO .O HT B 41leHW BTOporo nopS!.OK8 MSilOCTH , 

¢> OpMyllbl 14 1 H 15 1 n o lly'iSIOTCS! H3 yp8BHeHRS! .OilS! BE'pTHKSJlbHOr'O .OBH>I<eHIHI 

48CT HU . 

d.t..l mdi'i- - _s_[ ,;ii] 
C' ~ 

~ ( ~ l'lrp - V\P Hr ) =- f V~ Ht. , 16 1 

T .K • .OilS! a3 HMyTSilbHo-cHMMeT p H <iHOr o n o n S! lf'l• 0. CocTasnSJromaH cKopocTH 

l)'f r.oe 0( 1)"' - CKOpOCTb '18CTHUb: , 8 - - y r oll Me >1< .oy v-.s.-, ol 

HanpaBileH HeM Ll B H >I< eHHS! H pa .o a yc-BeKTOpOM ,t?, ,TaK KSK .Oil S! HeOOilb W HX oT-

ltnOHeHHA OT MeLl HSHHOA nnOCKOCTH p8 .0 H81lbH8Sl COCT8BJ1S!IOLU8S! nonS! 

lloz = ~..e d6 
t TO 

ypSBHeH H e 16 1 np HHHMSeT B K Ll 

d.t;c 
rn~ : 2)-s.·n al d% .ol. ~ 

Bse.a S! .onHHY TpaeKTOpHK ,S= &-! , nony'iHM 

d~.c _g_ 
d$~ + ntVC Stn o( 

a'~ / _,...__ + W $in tX 

~.:C = o 
~ 
~,C=-0 

I 
ypasHeH H e 16 I B BK .oe 

Hn H 

n;v-c s>= n? . .f: . 
-€/'1' 

:: 

16
1 

I 

w 
H 

0 603H8 4 8S! ~ ,s.~o/ ;fff~ =-N 1 OKOH'iST eJl bHO ypaBH OHKe .OJlSI BCpT HK8Jl b HO-

rO .O BH>I<eHHS! nony'iRM 

a'~ 
d-4" 

B BK .O e 

+ N.C =- 0 

PemeHHeM ypasHeHHH 171 Ha MSIIOM yqacTKe 

n l 

~ 1 r' .Q f' o( "f ~ MeHSI-

M 

'IE 

M 

38 

110 

25( 
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IOTCH CJJ860, HBJJH9TCH: 

181 

TaK KaK 

;;!- = ..,r(L c.& c s + 

,;!_ / = j1- =t?tx~ ~ 
t r.ne a yron H8KJJOH8 Tp89KTOp HH K M9.U H8H-

HO~ ITJJOCKOCTH , TO H3 ypaBH9H HH /8/ cne.ayeT , qTO 

ct ~ ~ / ~- ti';V .4 S <#o Y# s + vA7 8 c.&Q,s' /9/ 

/9 ~ H ~/ Vl3 ypaBH9HHA /8 / H I nerKo nonyqHTb CBH3b Me)!{.ny 3HaqeHHHMH ~ ~ 

a KOHue H Ha'iane wara A • .[leltcTBHTenbHO, npu $ 0 HMeeM .:i!{o) =- :t. 
d :i.to) _ ~ / /1 .a ~ / 

H c£6 - ;(;;; o • 0TCIO.na Haii:.neM: ~ =~~ " u ==> vff' Tor.na 

H3 ypaaHeHHA /8/ H / 9 / npH Halt ll.OHHbiX 3H8'10HRHX A H B Hali.neM 3HaqeHHH 

,..., u'::3" / DC 0{.. a KOHue UJara S= ,., 

H 

T aKHM o6pa30M 

""""L ~ ( 1 ..L. A~ ~ ~.·;, c::Y.·) + ,......, ,· I I 
-<::: i-1- 1 ==oei - ~ w ~ ~ " 

/ 

;:ci-1-/ :::: -;zi 

Pac'leT TpaeKTopuii .nau ;.KeBHH ..l7' : Me3oHoa 

/4/ 

nony'leHHble Bbiwe ypaBH9HHH /1/-/5/ onpe.nensJIOT CBH3b Me>~<Lly napaMeTpa-

M H Tp89KTOpHH qacTHU B H 8'181le H KOHU9 wara h B!lOllb TpaeKTOpHH • .[lnSJ pac-

'19T8 BCeft Tp8ElKTOpHR IlBH )!{9HHSI '18CTH U B M8r'HHTHO:'vl 110110 YCKOp H TCJJSI H906XO,UH

MO 3H8HHe 3aK o Ha H3M9H9H HH nonn c paccTOHHReM oT ueHTpa ycKOpHTenH , T aKaH 

38BHCHMOCTb IIOJJH, npH'B9LI9HH8H B T86JJHU9 1, 11011Y'-I<'H8 nyTeM H3MCp9H H if 3H8'1911UA 

/2/ 
uonH c nO:'v!OWbiO .aaT<f HKa, Hcnonb3YIOI.Uero a rl cl:>eKT Xonna • Ha paccTd HHHHX 

250-300 CM OT U9HTp8 M8r'HHT8 npOH3B9LI 9H8 npHBH3K8 ITOJJY49HHWX naHHWX ITOJJSI ITO 
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/31 
3H8~eHHRM , nony~eHH~M H8 OC HOB8HHH H3M epeH Hll MeTOQOM R.nepHOrO pe30H8HC8 

J-la OCHOB8HHH COOTHOWeHHl!/1 1 , 121 , 131 H 3H8~eHHR nons! }/( R,) H8 B bi~HCJl HT e.nbHOl! 

M8WHHe •Ypan" 6 bJJ1H paC~HT8H bl TpaeKTOpHH .Jl-_ \le30HOA C 3HeprHRMH O T 4 0 

0 
no 400 M sa ~epea 20 M sa, BbtneTaJOwHx H3 MHweHH non yrnaM H oT 0 no : 60 

'!epea 5°. War h anonb TpaeKToprm 6btn np HHRT paaHbtM I CM . MHweHb c~n

T anacb yCT8H OB J1eHHOH H8 p8CCTORH HH 277,5 C M OT ueHTpa. 3 8BHC HM OCTb lf=lf(~) 

Xp8HHJ18Cb B naMRTH M8WHHbl B B Hn e T86J111Ubl C W8rOM 110 p8L1 HYCY paSHblM 2 CM • 

.O.nR onpe.aeneHHR aemo~~HHbi n o nn a TO~Ke HHT o p a ana I J€11::. , R ~~C..;/ I npto~Me

HRJI8Cb xaanpaTH'IH85! HHT epnOJlRUHR . npH pac•rcTe TpaeKTOp H ft Obl'lH Y'ITeHbl HOI!H38-

UHOH Hbte nOTepH J'i -- M e30HOB B 8JI IOM HHH9BOH .!l. R8 cPp8rMe T OJllUHHOJO 2 MM , 3 8 -

K pblB8 JOLUell B btnJCKH Oe OKHO B8KJYM !IOH K8M epbl • .[lnR yno6CTB8 nocTpOeHJ.!A KOOp 

n RH8Tbt Tpae KT Op H A ne~8T8JIJ.!Cb B .aeKapTOBOtl C J.ICTeMe C H 8'18.Tl0M B u eHTpe MartH!

T8 JCKOpHTe JIR I! C OC b!O "y" , n e pneHn»KynllpHOA "!eT bt peXMeTpOBOA 6eTOHHOfi C T e He . 

ne'i8T8HJ.Ie K OOpnHH8T ocyweCTBJlRJIOCb BnOJib T paeK TOpMJ.I "!epe3 20 CM K8K nJISI npllMOrO~ 

TSK H n nH o6paTH oro HanpaaneHRA M arHHTHoro non H . T paeKTOpRR pacc"'HT WB811HCb 

.00 p8CCTOSIHHH 1 paBHOrO 8 M OT ueHTpa M8rHHT8. no LlOCT H >KaHHH STOrO paCCTOSJ

HHSI onpenenHnocb ypeaHeHHe KacaTenbHOA K naHHOA TpaeKTOpHH. B cny"'ae ~-

MeaoHoB M811 b!X 3HeprH l! , K o r na L!8CTHUbl H e BbiXO.ll SIT H3 MarHHTH O r O llOJlSI YCKOpH-

T QJISI , M8W HH 8 C'I HT8J18 TOJibK O H8 Y8J10 Tpa e KTOp HH . 

Pe3y11bT8Tbi pac'leToa TpaeKTop H A J -:_ MeaoHoe c snoprti E'tl oT 40 no 

400 M aa, BhineTS JOJJ~ Hx napannen bHO Hanpaane!IHJO npo TOHH Or O ny4Ka , .nnSI 

n aH >KeH RR a M en HaHHOA nnocKOCT R npHoeneHbt u a pHc . 2. H a pRe . 3 R3o6pa>KeHbt 

13 TpaeKTOpR l! J- - Me30HOB C SHeprRel! 3 00 M s e, B~t11eT8JOWHX H3 MHWaHH B 

HHTepaan e yrnoa OT 0 no !: 60° c Hanpaen eHHeM npoTOHHoro ny'IKa , EcnR 113 p 11c .2 

cnenyeT, "'TO T p a e KTOpRH ..Jj - - Me30HOB p83HbiX S HeprHA, BbtJieT8JOI!(HX no.n OnHHM 

yrnoM , He nepeceKatoTcSJ , To, Ka:~ cne.nyeT H3 p Re . 3, TaKoe nepece'leHHe B03MO>K

H O Ll JIR Ma30HOB o n HOl! 3HeprHH 1 BbJJieT8101Jl HX non p83 H b!MH yr118M H H3 MRWaHH . 

AHanorH'tH blA pac'!eT 6bt11 npoaeneH R nnR BepTHK8JlbHOr O 'lBH>KeHHSI .7i ::: Me-

30HOB , Bb!JleT8 JOUl HX H3 ueHTp8 MHWeH H non yrJIO~l 0 , 01 pa.nR8H8 K MenH8HHOii 

'lJlOCKOCTH H .llJlSI Me30HOB 1 B bJJieTa JOWH X B llJlOCK OCTR, !18p811Jle.rtbHOl! Man HSHH Oil 

l1110CKOCTH, n e>"S itteti H8 paCC TOSIHHH ! 1 CM OT Hee . V1 3 HBY X TpaeKTOpHA 

MO'" HO l1011Y'I !!Tb 'fp8eKTOpHH C npOK3B011bHblMH H8'1811bHblMH yC.'lOBIHIM H B DepT HK8 11b' 

1 

c 



r-

.2 

M 

;-

Me-

ilb" 

9 

HOA nnOCKOCTH npH H960JlbW HX OTK JlOH eH HRX OT M9LH I8HH OA nosepXH OCTH , [lertCTBH-

T enb HO , ecnH ;;?,1 {i.) H ~..t (I.) eCTb nsa pew eH HH n H cpcpe p e auHanbHoro ypa s-

HeHHR BepTHK8JlbHOrO nBH >KeH HH , TO I! H X CyMM8 ;! == A:lt +.8.:¥5.1_; RBJ1519TCH pe -

W 9H HeM 9T.Or'O ypaBH9HH51, 

EcnH ~~ (o) = 0 H 

~(o) = 1 11 

A== eZ {o) ~~ 

~~/ (o) 

~l (o) 
'" 1, a 

= 0, T O 

.8 C1 ~(o) . 

TaKHM o5pa 3oM , peweHHe ypasa e HHR n sJOKeH HH anH npoH3BOnbaoA TpaeKTo

pRR , Bblp8.>t<.9HHOe '1 epe3 H3B9CTHble n apaM eTpbl nsyx TpaeKTOpHA coC/L) H ~-l Ct.) J 

oyneT RM 9 Tb BHLl 

:C = ~(6) z, ( L) -f. ~(o)~..?. (L ) 

2/ =:.;;: (9; Z /(L) -1- zruJ .:Q/ ( L). 

B aTHX ypasHeH H HX 3a eaHH H'IHhlA yron npHHHT yron 

+ CM . 

/ .:C = 0,01 panHaHa , 

H a p HC , 4 npHB9J19Hbl K OOpLl HH8Tbl .;e/ H ..:c~ B 38BHCRMOCTR OT pacCTOH

HHH B.llOJlb TpaeKTOpRR no M HWeH H LlllR ..7/"- - Me30HOB C 9 HeprR e A OT 80 J10 

380 Mas, Bb!neTaiOU!RX no n yrnoM \:T s 0° s rop H30HT8JlbHOA nnoCKOCT R . l-13 pH

cyHK a BR.IlHO , 'ITO Tpa e KTOpHH LlBIOKeH HR B BepTRK8JlbHOA nnOCK0CT R ...1)' --Me30HOE 

c aHeprH el!. o T 200 .no 380 Mas npaKTH4eCKH cosnanaJOT, 

/ 4 I 
6onee noapo6Hbie naH Hbie o pe3ynbTaTax pac•1eT os npHseneHbi s , r ne 

/18Hbl T80Jl H!lbl KOOp.llHH8T H cpOTOrpacpHR TpaeKTOpHA .J! -- Me30HOB C 9Hepr ReA 

OT 40 ao 400 M 98 B rOpH30HT8JlbHOA H sepTHK8JlbHOH nnOCK OCTRX nn H y rnoD Bbi-

0 0 
neTS OT 0 LlO ! 60 , 3TH 1l8H Hbie 1l8 10T nonHyiO HHcp0pM8U H IO 0 Tp89KTOp RHX 

..J'7 -- M e30HO B B pacceHHHOM none I.J.J9C TI~M eTpOBOrO CHIIXpOUHKJlOTpOH8 , 
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¢>OKYCHpOBK8 H 8H811H3 no 3H9pi"H RM ./1- - Me30HOB pacCeRHHbiM 

noneM CHHXp0UHK110TpOH8 

Vl 3 pHc . 2 nerK o ycTaHOBHTb aHanH3HpyiOwHe caoncTaa pacceRHHoro nonS! 

M8J"HH T8 yCKOpliT91151 , xapaKTepH3Y9Mbl9 89llli'IHHOi1 !Jlt. , 1"119 df - yron 

:-.1 9il< ::J.Y KacaTenbHbiM H K TpaeKTOpHRM Ji- -"le30HOB c aHepr H RM H E, H C.~ 

a d£ = E ,- £~ 3Ha4eHHe d~E BHe npeDenoa pacceSIHHoro non51 Mar-

.Ji- E c:,~ e4 
HI1T8 8 3aBHCHMOCTH OT 3H9pf"HH '/ - M930HOB = ..t, npHBeDeHO 

Ha pHc . 5 . K aK BHLlHO 1-13 p Hc . 5, aenH4HHa ~~ yMellbwaeTcH 6onee '!eM 8 

10 pa3 npH YB9.1H'i9H HH 3H9pf"HH JT~- :!vi930Ha B 4 p838 , 

EcTecTseHHo , 'ITO « cpoKycHpyiOw H e caolicTsa pacceHHHoro nonR MeHRIOTCR a 

38BHCHMOCTH OT 3HeprHH ./i- - M930HOB , KonH'IecTaenHo aTo MO>I<"'O xapaKTepn-

30BaTb OTHOW9HH9M 2 nHHeAHbiX pa3M9p0B H300pa}l<eHHR 6e3 M81"HHTHOI"O nOn51 

H c noneM DnR OLlH H X H T9X >1<9 Kp89BbiX TpaeKTOpHli BbJ .1eTa ..}f - M9301108 H3 

MHweHH. EcnH J fiJ J > .J.. , To none cpoKyc HpyeT ; npn /~ / <. .d. none 

::J. eq>OKYCHpyeT, a npH ji;j < 0 H3o6pa >~<eH He nepeaepHyToe, T . e . KpaeabJ e TpaeK-

TOpHH nepeCeKaiOTC51 paHee paCCMaTpHBaeMOI"O MCCTa H300pa>1<9HH51 , 

8 Ka'I9CTB9 Kp89BbiX TpaeKTOpHti , 00p83YIOW HX H300pa>1<9HH9 D I"OpH30HTanb

O 
HOA nnocKOCTH , 6panHCb TpaeKTOpH H ~ 5 K nanpasneHHIO npoTOHHoro n y'iKa , a ae-

G t:;;\ ..l-"1~ s~ · 4 
nl1'lHHa cpOKYCHpOBKH OQ't OnpeDenSJn 8Cb H 3 COOTHOUJeHJiSI ~t.:: V-6 

i"'Ll9 4 - p8CCT ORH H9 Me,K ay Kp89BbiM H TpaeKTOpH S!M H, a L - paCCT051HH9 

BLl011b Tp89KTOpHH OT MHUI 9H I1 ..'10 11300pa}I(QH HSI, .[11151 Llt\H>I<9H H 51 , B aepTHK allbHOt\ 

cpOKYC HpOBK If 
~ ) 

&;) (' ) ~ (.t ) 
R ~ H o{l~ onpenenHn11Cb Bblpa>KeHHR-nnOC K OCTH B9.11H'IHH hl 

a (t) o_ a;.'
M 11 : .;:o'.;t = 

~I 
H ~..(:. = ..e.:~- /lnSI COOT B9TCTBY IOW HX KpaeBblX TpaeKTOpHfl , 

/ 

Vf3 p HC, 6 BHLlHO K8K npOS!BliSI!OTCSI cpOKYClipyiOI.UHe CBOilCTBa pacceRHHOJ"O 

OOIISI 
--

YCKOpHT9nSI !J.liSI ~ -

Ll9H8 3aBHCHMOCTb ~l:. , 

\1 930HOB 
{;) (!) 
.x;~ If 

30HOB , Bbln9T81011l HX nOD )'!"110M ~ -

p a 3Hb!X aHepr Hli , Ha aToM pHcyHKe npH ae-

n>~) ...s--
eN'~ OT aneprHH OTp H uaT 911bHblX e// -\te-

0 0 . PaaMepbr Hao6pa>KeH HSI 6pamlcb DliH 

L ~ 8 M , T, e , 8011H3H '!eTbrpexMeTposoA 38WHTHOi! cTeHbl , CooTBOTc;TnyiOWite 

3H8'19HHSI .6 .z H L LlliSI .llBH>KeHHSI B ropH30HT8:ibHOR ll 0 BOp I' HK811b !I Of.l 

0110C KOCTSIX npHB9D9Hhl B Ta6nHUaX ;7 H /II 

ro1 

np 

Ka. 

cpO I 

cpof 

T8K 

TaO 

~ 

na : 

.llnR 

HO.A 

M93C 

30Hl 

BblliE 

VIc no 

MO>I< 

nnoc11 

~ 
Ha cj:Jc 

'I HH bl 

B011 bH 

pOBKH 

DnSI 

HaT Ll 

0U9HK 

HOB, 
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Vf3 pHC. 6 cne.ayoT, 'ITO pacCeSIHI!OO none yCKOpHTe.nR CHflbi!O cj:lO KYC HpyeT B 

rOpH30HT8flbHOA llflOCKOCTH, XOTSI BenH'IHH8 cj:loKyCHpOBK H ;o~ 
rrp HM epHO !Hpoe C pOCTOM aHeprHH OT 80 nO 400 .llfl aBo n pH .Ll BH >K eH HH S SepTR

K81lbHOA rrnoc K OCTH J-- Me30HbJ c aHeprHoA o o1bweii 100 Mas HCllbiTbJSaJOT .ae-

cl:>oK ycHpOBKy , s TO speMR KaK n.nH Elf_< 100 Mas Ha6nJO.aaeTCSI 3 118'-lltTenbHaR 

cPOK y c HpOSK8, 

Be.nH'IHH8 cPOKYCHpOSKH 38BHCHT He TOflbKO OT 9H~prHH ../f - - Me30H O S , HO 

H OT paCCTOSIHHS! H306p8>K9HHSI no MHtueHH YCKOpHT91lSI , 3TO S HJlHO H3 

LJ H Ill H pHc . 7, Ha K OTopoM npHee.aeHa aaBHCHMOCTb $~ 9),_ (j) 
..; ~ ~ 

EJJ- = 80, 160 R 300 Mas. L nnSt OT 

H a p Re . 8 rrpH ee.a.eH bJ s enH'I HHbi S(}l:: , 
~ (t) fj)(~) 

:C , A! S 38BHC HM OCT H O T yr-

118 BbJ.neTa -:; B r opH30HT81lbHOii n.nOCKOCTH .7j- - ,te30HOB c 9HeprHe A 300 M as 

.Ll /1 Sl paccTOHHHH L = 8 M , Via pHcyHKa sH.aHo , 'ITO .a.nSt nBJP« B HHSt s eepTHKanb-

HOll rrnocKOCT R aas HC HM OCTb .ae<PoKycHpOBK H ( l $C.t; / < .i ) oT yr.na Bbine Ta 7!--
M e30 HO B O'leH b C1la6ast, B TO BpeM Sl K8K .OilS! .Ll SH >K eHHSI .l/ --Me30HOB B ropH-

30 HT81lbHOl! !1/lOCKOCT H H861lJO.Ll80TCSl C~1lbH8SI 38 SHCHMOCTb cj:lOKYCHpOBK H OT yrna 

Bbi/leTa , .OOC THr8JOIH8SI M8KCHM81lbHOrO 3H8'1eHHSI B611 H3H y r nOB B biileTa {} S::::: 30°, 
14 I 

VfcnOnb3ySI .Ll 8HHbi e 0 TpaeKTOpHRX , llpHseneHHbie B , 8H81l OrH 'I HyJO 38S HC HMOCTb 

MO>K HO !10/lY'IHTb .OilS! .Jl-- M030HOB .apyrHX 9 HeprRA , 

.LlnR Me30HOB, Bbi /l e T810WHX llO.Ll p831lH'IHblMH yr.naMH .Z(o) H3 Me.LlH8HHO l! 

!1/lOCKOCT~ senH'IHH8 cPOKyC HpOBKH COS!18.08eT C SW'IHCneHHWMH paHee 3 H8'1 0 HHSIMH 

a OJ 
~~ • .[lllSl Me30HOB, Sbi/leT8 101U H X napa.nnO/lbHO Me.Ll H8HHOl! flllOCKOCT H, B e.nH'IH-

~~ GV 
Ha cj:loKycHpOBK H cosna.aaeT co 3Ha'leHHRM H n~ · C ooTBOTCTPtyiotu H e eenH -

'IHHbi g~ np H se.aeHbl H& p HC , 7 , 0 .aH8K O 11/lSI M930HOB, Bbl.'10T810LUHX npH !1pO H3 -

SO/lbHblX yrnax K !1/lOCKOCTH , He COB!18.Ll810 1UE"U C Me.UH8HHO H 1 Be'!H'l HH bl cPOK YCH -

Of' (0 t7l ~) 
pOBKH cywecTBeHHO OT11 H 'l810TCS! OT .,v'~ H ;;Q.f! . Vf Cl101lb3YS! Bb1p8>KOH He 

.Ll /lSI .:c H :;: / npO H3B01lbHOl! Tp80KTOp HH 'lOpe:) H3BOC THb10 3 1l8Y O HHSI KOOp.aH-

H8T .a e yx Bhl'lHC/leHHhlX Tp89KTOpHA ;;t_, H ~~ 1 Ta 6 . 1// 1, nerKo MO>KHO 

oueH HTb Be.nH'IHHY cPOILYC HpOSK H ~.4!, rtllfl npO H3801lbHOH TpaeKTOpHH J-_Meao-

HOB , 

B 3aKnJO'i 0 >{He cne.aye T OTMeTHTb , 'ITO .a.onR .Ji-- MeaoH OB , nona.aaJOwHx 



12 

B 9KCnepHMeHTanbHbill naBHnbOH qepes KonnHMaTOpbi B SaiUHTHOfi CTeHe, O'ieHb Ma

na • .LJ.eil:cTBHTenbHO, KaK 9TO cne.uyeT HS pacCMOTpeHHH TpaeKTOpHfi ,llBH:>KeHHH ,llnH 

OTpHUaTenbHbiX ./f -MeSOHOB, Ha t:aCCTOHHHH 15 M OT MHWeHH qepes KonnHMaTop 

C .ll HaM eTpOM OTBepCTHH 10 CM npOXO.llHT MeSOHbi 1 KOTOpb!e 

yrnOB BbineTa HS TO'ie'iHOfi MHWeHH_ B Me.llHaHHOfi nnOCKOCTH 

nem.aT B HHTepBane 

4{) = 2,5°, 2°H 
0 - A,._l 0 

}15 · H B BepTHKanbHOti nnoCKOCTH B HHTepBane yrnOB ~ (u):::: 2 19 1 
0 0 

0129 H. 0,23 I 

cooTBeTCTBeHHO .unsr aHeprHfi 801 160 H 300 M aB. 3Ha'iHTenbHaH .uonsr MesoHoB c 

9HeprHeti 80 M 9B 1 .unH KOTOpbiX HMeeT M ecTO ,llBOfiHaH cPOKYCHpOBKa, TepHeTCH 

Bcne,llCTBHe Manoti anepTypbi .llHac!JparMb! BbinYCKHOI'O OKHa, 'BbiCOTa KOTOpOI'O coc

TaBnHeT 9 eM~- TaKHM o5pasoM, cyruecTBeHHoe yBenH'ieHHe 'iHcna MesoHoB B aKc

nepHMeHTanbHOM sane yCKOpHTenH MO:>KeT 5biTb .llOCTHI'HyTO npH HeHSMeHHOM TOKe 

ycKOpHTemt Sa c~eT npHMeHeHHH KBa.upynonbHb!X nHHS C 5onbWOfi anepTypofi H 

yBenH'ieHHH pasMepOB BbinYCKHOI'O OKHa .llO 20-30 CM. 

Cne.uyeT saMeTHTb TaK:m.e, 'ITO ycnoBHH ¢oKycHpOBKH, KaK noKasbiBaeT Ka'IeCTBeH

Hoe IJaCCMOTpeHHe ypaBHeHHil: .llBH:>KeHlHt, MOI'YT cyrueCTBeHHO H3MeHHTbCH npH H3MeHe

HHH nono:>KeHHH MHWeHH no pa,llHycy. YMeHbWeHHe paCCTOHHHH OT MHWeHH .llO ueHTpa 

yCKOpHTensr .llOn:>KHO yBemt'IHTb cPOKycnpyiOIUee .ueil:CTBHe pacceHHHOI'O Mai'HHTHOI'O 

nonsr. B Hac.Tosrruee BpeMsr npoBO.llHTCH KonH'IeCTBeHHOe paccMoTpeHHe aToil: npocToti 

B03MO:>KHOCTH yBenn'ieHHH HHTeHCHBHOCTH Me30HHb!X ny'IKOB. 

B saKniO'IeHHe aBTOpbi Bbipam.aroT 5naro.uapHOCTb BacHneBcKoMy Yf .M. sa 

U9HHbie COBeTb! npH o5cy:>K.lleHHH pa50Tbi. 
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100 6,4 

200 5,8 

JOU 6,U 

400 7,0 

500 8,5 

600 11,0 . 
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16 

T a 6 n 11 u a II. 

Pa3Ivlep It1306paJ.\SHlUI _.6 CM B rOpl130HTaJibHOtl riJIOCKOCTli B 
3aBHCHMOCTH OT ~neprliH IT--Me30HOB na·pa3H~X paCCTOHHliHX 

B,ll;OJlh TpaeKTOplili OT MllilleHH YCROpHTeJIH. 

' 120 160 200 240 280 300 320 360 400. 
I 

8,4 9,7 11,3 11,5 13,1 13,7 14,2 14,6 15,5 
. 9,8 12,4 14,3 15,4 17,2 18,3 18,8 19 ''I 20,'1 . 
n,u 15,1 17-, '7 19,1 21,2 ~2,6 23,5 24,3 25,5 
13,3 18,9 21,0 21,? 25,1 2'7,0 28,0 29,0 30,4 
15,9 20,'7 24,2 26,4 29,2 31,3 32,7 33,7 35,4 
18,6 23,7 27,6 30,0 33,1 35,7 3'7,3 38,5 40,3 
21,1 26,2 30,8 33,'7 37,0 40,1 42,0 43,3 45,2 
23,7 29,0 34,1 37,5 41,2 44,6 46,7 48 50, I 

-
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roo 
200 

300 

400 

500 

600 

700 

800 

r-· 

80 

T a 6 n H u a Ill. 

3HaqeHH.fl _?!, n cZ~ CM B 3aB.HCID40CTH OT :meprllH II--Me30HOB, BhiJieTeBmHX ITO~ 
yrJioM --& = 0 K_ rrpoTOHHOi.iY rryqKy Ha pa3HhiX paccTO;iHVIEX L BAOJib rpaeKTOPHH 

OT MHmeHH YCKOpHTeJI.fl. 

120 160 200 240 280 300 320 . 
~' ;:2. ~. ~l. ~. ;c< ;z., ~< ;z., .Z.<. ~I ~2 :;;, . ::c~ ,:c, Z~-

1,04 1,22 1,11 I, 29 1,38 1,60 1,37 1,56 1,36 1,52 1,33 1,48 1,32 1,46 1,31 1,44 

1,70 1,09 2,18 I,66 2,90 2,27 3,02 2,34 3,07 2,35 3,08 2,31 3,07. 2,28 3,0T 2,26 

1,93 0,66 3,02 1,86 4,26 2,82 4,60 3,08 4,77 3,16 4,83 3,15 4,86 3,I4 4,87; 3,11 

1,86 0,13 3,72 1,96 5,54 3,32 6,12 3,77 6,44 3,96 6,56 3,97 6,65 3,99 6,68 3,97 

1,66 -0,42 4,37 2,04 6,79 3,81 7,62 4,46 e,10 4,76 8,28 4,79 8,43 4,84 8,50 4,82 

1,45 -0,97 5,02 2,1I 8,05 4,30 8,13 5,15 9,77 5,55 10,01 5,61 IQ22 5,69 ro;n 5,67 

1,24 -1,52 5, 6'/ ~,08 9,30 4,79 9,65 5,84 11,43 6,34 11,73 6,43 I2PO 6;54 12,I2 6,52 

T,04 -2,07 6,32 ~,16 10,26 ·5,28 II, 16 6,53 13,10 7,14 13,46 7,25 1379 7,39 13~4 7,37 

---

360 400 

.:Z, :;:<...; ;z,' .:?< 
1,29 1L40 I, 2't ~37 

3,04 2,20 3,02 2,14 

4,87 3,05 4,85 2,98 
-6,71 3,90 6,71 ~82 -.l 

8,56 4,80 8,57 4p6 

10jt0 5,6I 10,43 551 
' 

1?24 6,46 1~29 6;36 

1499 7,32 I4,1? '420 
-
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