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BBE,IlEHHE 

BTopoe HanpaaneHHe BbiBo,qa nY4Ka H3 CHHxpo$aaoTpoHa/ 1 I nep
BOHa4aJlbHO 6bfJ10 C03,QaHO ,QllR 06JlylleHio1R nY3blpbKOQbiX KaMep nep

Bio14HbiMH 4aCTHLtaMH, 4TO Tpe6oBaJlO 04eHb HJ.II3Kio1X -J..1HTeHCHBHOCTea:1 

3a KOPOTKHa:1 HHTepsan apeMeHH, Bnocne,qCTBHH ,QJlHTeJlbHOCTb BbiBO
,qa ny4Ka fbiila yseJ1H4eHa, O,QHaKO era HHTeHCI-1BHOCTb BO BHewHeM 

KaHa.ne He npeabrwana ,qoneH nPQLteHTa oT HanpaBnReMoH a cenTyM
MarHHT Ha-aa 6onbworo nonepe4Horo paaMepa nY4Ka Ha Bblxo,qe H3 
KOilbLta, Cy~eCTBeHHO npeBbiWa~~ero anepTypy TpaHcnopTHpOB04HbiX 
YCTpOHCTB. 

50JlbWOH paaMep ny4Ka Ha BbiXO,Qe 1-13 KBaApaHTa onpe,qellReTCR 
nPOXO~,QeHHeM 3Ha4HTeJlbHOH 4aCTH TpaCCbl B CHJlbHO Cna,qa~~eM Kpae
BOM MarHHTHOM none, ,qe~OKYCHPY~~eM ny40K no ropH30HT8JlH, 
Ha eepTHKanbHOe ABH>t<CHHe 3TO none TaK>t<e OKa3biBaeT B CYMMe Ae
$oKyCHPYIOlqee ACi1CTSHe, TaK KaK nocne npoXO>t<AeHHR HaH6onee 6bi
CTpO cnaAaiQlqero no paAHYCY y4aCTKa Kpaesoro nonR ny4oK HMeeT 
no sepTHKanH CHnbHYIO yrnosy10. CXOAHMOCTb, MeHRIOU4YIOCR nocne sep
THKanbHOro Kpoccosepa a paHoHe s~xoAa H3 KBaApaHTa Ha pacxoAH
MOCTb. 3Ha4HTenbHOe paCCTORHHe ~~ 30 M/ OT CenTyM-MarHHTa /M,/l/ 
AO Aell>oKYCHPY~U4ero Y4aCTKa nonR He noasonReT 3~eKTHBHO soa
AeHcTaosaTb Ha ny40K C noMO~b~ $oKYCHPY~~el1 CHCTeM~, pacnono
*eHHOH a paHoHe Mn. 

8 CBR3H C B03POCWHM B nocneAHHe roA~ KOnH4CCTBOM 3KCnepHMeH
TanbH~X rpynn, HCnOnb3YIOU4HX ny4KH RAeP, yCKOPReM~X B CHHXpo~a-
30TpoHe, 6~na paapa6oTaHa CHCTeMa, no3BOnRIQlqaR AOBCCTH AO Ka
Hana TpaHcnopTHPOBKH ny4Ka 40f50% ero HHTeHCHBHOCTH. CyTb pa-
6oT~ COCTORna B H3MCHeHHH Kpaesoro MarHHTHoro nonR nyTeM WHM
MHpoBaHHR/6/ y4aCTKa TpaCC~ ny4Ka, npeABapHTeJlbH~e paC4CTbl no
Ka3aJlH, 4TO HaHJlY4~Hi1 3$¢eKT AOCTHraeTCR, eCJlH B pai10HC HaH-
6onbwero CnaAa MarHHTHoro nonR AC¢oKYCHPY~lqHi1 y4aCTOK A11HHOI1 
::::: 4 M aaMeHHTb Ha Cl>oKYCHPYIOll.IHH. B 3TOM cny4ae Y4aCTOK TpacCbl 
ny4Ka B KpaeBOM none KBaApaHTa 3KBHBaJlCHTCH TpHnJleTy n$n, rAe 
panb nepso~ nHH3~ A HrpaeT y4aCTOK Kpaesoro nonR nepeA WHMMOH, 
WHMMHpoBaHH~H y4aCTOK 3KBHSaneHTeH JlHH3e ~' a y4aCTOK nOilR 
nocne WHMM~ HrpaeT POilb BTOPOH nHH3bl n. 3aAa4a pac4eTa CBOAH
nacb K nony4CHHIO 3Ha4eHHI1 a3HMYTa H AilHHbl WHMMHpOBaHHOro y4aCT
Ka, a TaK>t<e rpaAHeHTa MarHHTHoro nonR a HeM, o6ecne4HBa10lqHX 
onTHMaJlbH~e xapaKTCPHCTHKH ny4Ka Ha B~XOAC H3 KBaApaHTa. 
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PAC4ET CHCTEMbl 

Ha4ai1bHbte ycnoBHR ,Qllfl pac4eTa Ha axo,qe a M.ll 6t:mH nony4eHbt 
nyTeM MO,Q€JlHPOBaHHR YCJlOBH~ Me,qJleHHOfO B~BO,Qa Ha CHHXpO~aao
TpOHe c noMo~b~ nporpaMM~ MFIELD/ 2/. HMnynbcH~~ paa6poc ~HpKy
llHPYIO~ero ny4Ka npiiiHHMaJlCfl npl4 3TOM paBHbiM 6p/p0 = ::1-Q ,0004. 
lopHaoHTailbHbti1 VI aepn.1KanbHbli1 $aaoabfe nopTpeTbl ny4Ka Ha exo,qe 
8 M,Q noKaaaHbl Ha pVIC. 1 Ill 2. npe,qcTaBJl€HHbte Ha HHX ¢a30Bbte o6-
ffiCTH OTHOCRTCfl K 4eTbtpeM nocne,qoBaTeJlbHbiM XapaKTepHbiM MOMeH

TaM BbiBO,Qa. nepBbli1 MOMeHT - Ha4aJlO BbiBO,Qa 4aCTJ.14 C Hai-1MeHbWVIM 

HMnynbcoM /p = Po"0,9996/. MrHoBeHH~~ HMnynbCH~~ paa6poc e~eo
AHMoro ny4Ka B 3TO BpeMfl paseH HYlliO H yBeJ1H4HBaeTCR B HHTepsa
Jle Me)f(,QY nepBbiM H BTOpbtM MOMeHTaMH. 8Topoa1 MOMeHT - OKOH4aHJ.1e 

BbiBO,Qa 4aCTJ.14 C MHHHMailbHbiM HMnyllbCQM. 8 3TO >!<e BpeMR Ha4HHaeT

Cfl BbfBOA ,QJlfl 4aCTH~ C HMnynbCOM p = p 0 ·1 ,00013, H, cneAoBaTenb

HO, HMnynbCHbiVI paa6poc BbiBOAHMoro nY4Ka COCTaBnReT B 3TOT MO

MeHT 6p = p0/1,00013 - 0,9996/ = p0 ·0,00053. 

7S -(R-R.o),CM 

PHc. 2. BepTHKanbHbJ:H ¢la3o

Bblli nopTpeT nY~Ka Ha sxo

,o,e B OTKTIOH.HIOJ.U:YJO CHC T€MY. 

UHciJpoH I rroKa3aH nepTH

KanbHbiH ¢!330Bblfr 3J1J1HTIC 

TIY~Ka, COOTB€TCTBYJOJ.U:Hi1 

rfpHC€TIT)lMHbiM: ~aCTHqaM 

B Ha ~ane BbiBOAa, 4 -
B KoHo;e BbiBOAa. UHciJPhi 1 1 

H 4 l IIOK33biBaiOT B€pTHK3Jib

Hbi€ cila30Bbi€ 3J1J1HIICbi, OTHQ

C.HJ.U:H€C.H K HaH6onee y,o,aneu-

HbiM: OT cenTYMa ~aCTHIJ;3M 

·4 

B 1-Iat.tane H KOHIJ;e Bb!IVlA3 ... 

COOTB€TCTB€HHO. , ~ 

2 

PHC. I. ropH30HT3J1bHbiH ¢la30-

Bb!H nopTp€T Dyt.J:Ka Ha BXO,r:J:€ 

B OTKJ10H.HIDJ.U:yro CHCT€MY 

1~-DA/. UH~paMH I, 2, 3 
H 4 rroKa3aHbi cPa30Bbre o6na
CTH Tiyt.IKa B CQOTB€TCTByro

ID;H€ MOM€HTbl BbiBOAa. 

z,' MP<lB 
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B AanbHe~weM HMnynbCH~~ paa6poc B~BOAHMoro ny4Ka npaKTHI.Iec

KH He MeHReTCR, H 8 TpeTH~ MOMeHT apeMeHH, KOrAa Ha4HHaeTCR 

BbtBOA 4acT~4 c Ha~6on•w~M /p = p0 ·1 ,0004/ ~MnynbCOM ~ aaKaH4~

eaeTCR AilR 4aCT~4 C ~MnYilbCOM p = p0 ·0,99982, COCTaBilReT ~p = 
= p0/1, 0004 - 0, 99982/ = Po· 0, 00058. llanee wmynbCHblr:i paa6poc 

BbiBOAHMoro nY4Ka YMeHbWaeTcR AO HYflR, KOrAa 3aKaH4HBaeTCR Bbi

BOA AflR 4aCTio1~ C MaKCHManbH~M lo1MnynbCOM /4eTaepTblt1 MOMeHT/. 

npH pacl.leTe ABHmeHHR ny4Ka 1.1epea nepa~t1 KB8AP8HT 8 Ka4eCT

ee Ha4anbH~x ycnosHH npHHHManHCb $aaos~e o6nacTH ny4Ka 8 Kam

Abtt1 H3 YK838HH~X MOMeHTOB speMeHH B OTAenbHOCTYI, H AI1R KamAo

ro H3 HHX nOA6Hp8IlOCb 3H84eHHe nonR B M.Q TaKoe, 4T06bl OTKno

HHTb OCb B~BOAHMOrQ ny4Ka B KOH~e KBaAPBHTa Ha paAHYC Ro + 
+ 250 CM, COOTBeTCTBY~~HH BXOAY B KaHan TpaHcnopTHpOBKH. npH 

3TOM nOA6Hpai10Cb TaKOe 3Ha4eHHe rpaAHeHTa B nHHae OTKilOHR~~eH 

CHCTeM~ /n.Q/, 4T06~ o6ecne4HTb MHHHM8flbH~t1 ropH30HTanbH~H paa

Mep ny4Ka 8 cepeAHHe I I npRMOilHHe~Horo npoMemyTKa. Pac1.1eT~ 

npoBOA~Il~Cb no nporpaMMe FORM/3/, noaeonR~~er:i MoAen~poeaTb 
ABHmeHHe 4aCTH4 8 K88AP8HTe C yl.leToM era Kpae8~X H pacCeRHHWX 

nonet1, a TaKme aaAaeaeM~x soaMy~eHHH. OcHoeHwe pac1.1eTw 8~non

HRI1HCb AilR HHAYK4HH MarHHTHoro nonR B0 = 0,5 Tn. 
Pac4eTw ABHmeHHR ny4Ka 1.1epea neps~H KBBAPaHT MOmHo paa6HTb 

Ha 3 3Tana. Ha nepeoM 3Tane 6wnH onpeAeneH~ npHMePHoe aHa4e

HHe rpaAHeHTa Ha WHMMHPQBBHHOM Y4BCTKe, a TaKme a3HMyTBilbHaR 

era npoTRmeHHOCTb H nonomeHHe no aaHMYTY H PBAHYCY, o6ecne4H

sa~~He npH COOTBeTCTBY~~HX 3H84eHHRX nonA B M.Q H rpaAHeHTa 

B n.a MHHHMaJlbHWe paaMep H paCXOAHMOCTb nY4Ka Ha BWXOAe KBBA

paHTa. A3HMYT8IlbHBR npoTRmeHHOCTb WHMM~ 6yAeT onTHM8JlbHa B TOM 

CJ1y4ae, KOrAa ny40K npoXOAHT B WHMMHpoBaHHOH o6naCTH KBBAPaH

Ta IlHWb Y48CTOK C AOCTaT04HO nOCTORHHWM rpaAHeHTOM MarHHTHoro 

nonR. OnpeAeneHHaR TaKHM o6pasoM aaHMyTanbHaR npoTRmeHHOCTb 

WHMMbl COCTaBJlReT OKOilO 4 M H np~HRTa H3 KOHCTPYKTHBHbiX C006pa

~eHHH paBHOH paCCTORH~~ Me~AY OCRMH OKOH /3,8 M/. npH 3TOM on

THMaJlbHoe 3Ha4eHHe rpaAHeHTa Ha WHMMHPQBBHHOM Y48CTKe nemHT 

B HHTepBaJle 0,85•1 ,0 Tn/M, a3HMYT Ha4a1la WHMMbl HaXOAHTCR Me~AY 

OKHaMH ~ 8 H 9 H YAaileH OT OCH OKHa ~ 8 Ha 1/4 paCCTORH~R Me*

AY HHMH. 
8TopoH 3Tan paC4eTa COCTORil B noJly4eHHH KOH~Hrypa4HH WHMM, 

o6ecne4HB8~HX YK838HHOe 3Ha4eHHe rpaAHeHTa, H B B~4HCJleHHH 

pacnpeAeneHHR nOilR Ha WHMMHpoBaHHOM y4aCTKe nyTeM 4HCI1eHHOrO 

MOAenHposaHHR • 
.QilR paC4eTa MarHHTHOrO nOilR B AByMepHOM npH611H*eHHH HCnOJlb-

30B811CR KOMnileKC nporpaMM H3/4/ 9 B KOTOPQM npHMeHReTCR HHTer

paJlbHaR nOCT8HOBKa 38A84H MarHHTOCTaTHKH • 

.QnR 04eHKH To4HOCTH s~4HcneHHH, a TaK*e npaaoMepHoCTH ABY

MepHoro npH6n~~eHHR 6wn npoeeAeH pac4eT MarH~THoro nonA e cpep-
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PHc.3. KoH~Hrypa~HH MarHHTa CHHxpo~a3oTpoHa H lliHMM, 
Bbi6paHHbie ,IJ;JI.H pac'l!eTa. Pa3Mephi yKa3aHbi B caHTHMeTpax. 

He~ nnoCKOCTJ.1 BaKYYMHO~ KaMBPbl CJ.1HXpO$a3oTpOHa 6es WHMM. ( paB
HBHHe C J.13MBPBHHbiMV1 ,QaHHbiMJ.1 noKa3aJ1o BbiCOKYIO CTeneHb COBna,qe

HHfl. PaCXO>t<,Q8HVIB B 1% IIIMBBT M8CTO J1111Wb BH8 pa6o4ei1 KaMBPbl. 

B pa6o4ei1 o6nacTII1 .QaHHbte coena,QaiOT Ha ypoaHe 0, 1%. Pasi111141118 1113-

MepeHHoro H paC4BTHoro pesyilbTaToa o6ycnoaneHo, no-BIII,QV1MOMy, 
Hai11114111BM MeJlKHX KOHCTpyKTV1BHbiX 3JleMeHTOB, He Y4TeHHbiX np111 ,Q111-

CKpeT!I13a~II!H o6nacTII1 non10coe. 

KoH$V1rypa~ll11-1 MarHHTa CIIIHXPO$a30TPOHa 1-1 WIIIMM, Bbi6paHHb18 ,QJlfl 

paC48Ta, npHB8,Q8Hbl Ha pHc.3. napaMeTp~ h1 1-1 h2 no,Q6Hpai1J.1Cb Ta

KHM o6pasoM, 4ro6bl o6ecne4!11Tb Tpe6yeMbli1 rpa.QVIBHT aospacTaHHfl 
MarHHTHoro nOJlfl. npV1 Bbl6ope napaMeTpOB h, 1-1 h2 TaK}I{e Y4111Tb1Ba
J10Cb, 4TO ,QJ1fl ,QOCTIII>KeHHfl HaHI1Y4Wei1 J1J.1Hei1HOCTVI KOHTyp WIIIMMbl ,QQJl

>t<eH annpoKcHMIIIpoaaTb r1r1nep6ony c acii!MnToTaMH, napannenbHbiMIII 

OCfiM KOOP,QII!HaT. 

Ha PHC. 4 npii!Be,qeHbl pesynbTaTbr 4HCJleHHoro Mo,qenHpoaaHHfl nPIII 

HH.QYK~HH 8 0 = 0, 5 T n ,qnfl pasnH4HbiX 3Ha4eHII!i:1 h, 111 h2. Ha PIIIC. 5 
noKa3aHbl pacnpe,qeneHII!fl MarHV1THoro nonfl np1r1 h, = 13,12 eM, h2 = 
= 10 CM VI H8CKOI1bKIIIX 3Ha4eHII1fiX VIH,QYK~IIIV1 MarHIIITHOro nOJlfl. nony-
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~· PHc.4. Pacrrpep;eneHHe MarHHTHoro nonR Ha ruHMMHpoBaHHOM 

y'tlaCTK€ npH Bo =0,5 Tn H cneAyro~ax 3HaqeHHRX h1 H h2: 
I I h, 131,2 MM, h2 94 MM (G ~ 120 rc/cM); 
2/ h, ~ 131,2 MM, h2 ~ 100 MM (G ~ 105 rc/cM); 
3/ h, ~ J31 ,2 MM, h2 ~ 100 MM H Yl!TeHbl rn,eJIH M€JK.ZJ;Y 3Jie-

MeHTaMH IllHMM (G ~ 98 rc/cM); 
4/ h, 136,4 MM, h2 106 MM (G 93 fc/CM); 
5/ h, ~ 138 MM, h2 I 08 MM (G 87 rc/cM); 
6/ h, ~ 131,2 MM, h2 I 12 MM (G 70 rc/cM). 
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PHc.S. PacnpegeneHHe MarHHTHoro noJIH npH h1 = 131,2 MM, 
h2 = JQQ MM H pa3JIH'tlHb~ 3HaqeHHHX TOKa B 06MOTKaX B03-
6~eHHH 3JleKTPOMarHHTa. Jo - TOK, COOTBeTCTBYID~ll 3Ha
qeHIDO HH,D;YKIJ;HH Bo=O,S Tn.Y't!TeHni rn:e.mi Me):KJJ;Y :::meMeHTaMH 

KOHCTPYK~HH IIJHMM. 
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PHc.6. 3aBHCHMOCTh ropH30H

TanhHOro pagMepa BbJBC,a;eH

Horo rryqKa B cepe,a;HHe rrpH
MOnHHeHHoro npoMe~yTKa 
OT rp~p;HeHTa B lliHMMHpOBaH

HOM yqacTKe ,JJ;nH pa3nHqHb~ 

ero d3HMYTdJ1bHbiX IIOJlO)I{e-· 

HHH. Ha Ka)K,IJ;oH KpHBm1 YKa-

3aHO COOTBeTCTByromee pac

CTQHHHe B CM Haqana lliHMM 

OT OKHa N~ 8. 

4eHo~ 4TO rpa,qHeHT Ha WHMM~pOB8HHOM y4aCTKe nponOP4HOHaneH 8 0 
m1Wb AD Bo ~ 0,55 Tn. 8 .QallbHeViweM CHllbHO cKa3biBaeTCR 3$¢>eKT 

HaCbll4eH~t~A >t<eJ1e3a. 

Ha TpeTbeM 3Tane nony4eHH~e pacnpe,QeneHHA MarHHTHoro nonA 
WHMMHPOBaHHoro Y4aCTKa, COOTBeTCTBY~l4He rpa,QHeHTaM 0,87, 0,93 
~ 1,05 Tn/M /eM. p~c.4/, 6blfl~ aaflo)!(eHbl 8 nporpaMMY FORM 8 Ka-
4eCTBe onopHbiX. npH pac4eTax c npoH3BOI1bHbiM 3Ha4eHI-1eM rpa.Qit1eH

Ta nporpaMMa CTpQHJla COOTBeTCTBy~~ee pacnpe,QeneHHe MarH~THoro 
nonA WHMMHpOBaHHoro Y4aCTKa nyTeM l-1HTepnOI1A1.1Hl-1 OnOPHbiX. 3T~ 

pac4eT~ n03BOI1l-1I11-1 YT04Hl-1Tb OKOH4aTei1bHOe OnTl-1Mai1bHOe 3Ha4eHHe 
rpa,QHeHTa Wl-1MMHposaHHoro Y4aCTKa, cocTaBHswee 0,98 Tn/M np~ 
Bo = 0,5 Tn, 4TO ,QOCTHraeTCA np~ h1 = 13,12 CM, h2 ::: 10 CM. 

Bse,QeH~e WHMM~ 3Ha4HTeDbHO yMeHbwaeT eepTHKallbHble paaMep 
AD 10~12 CM ~ yrno8y~ paCXOA~MOCTb /AO 10 - 14 MpaA/ ny4Ka 
Ha B~XO,Qe H3 KBa,QpaHTa, npH4eM 3TH xapaKTepHCTHKH CI1a6o Me
HA~TCR npH H3MeHeHHH rpa,QHeHTa WHMMHpOBaHHOrO Y48CTKa H ero 
a3HMyTai1bHoro nono*eHHR. B To *e speMA ropHaoHTaDbH~e xapaKTe
PHCTHKH ny4Ka 04eHb Kpl-1Tl-14H~ no OTHOWeHH~ K 3THM napaMeTpaM. 
PeaynbTaT~ pac4eTOB a ropH30HTanbHOH nnocKOCTH npHBe,QeH~ 
Ha pHc.6, Ha KOTOPOM noKa3aHa 38BHCHMOCTb ropH30HT8I1bHOrO paa
Mepa ny4Ka a cepe,QHHe 2-ro npRMODHHeHHoro npoMe*yTKa oT rpa
,QHeHTa Ha WHMMHPOBaHHOM Y48CTKe ,QI1A pa3I1H4HbiX 83HMYTOB era Ha-
4ana. Ka*AaA KPHBaA 3TOro pHCYHKa COOTBeTCTBYeT P83I11.14HOMY pac
CTORHH~ Ha4ai1a WHMM~ OT OCH OKHa ~ 8. 8H,QHO, 4TO OnTHM8I1bH~e 
YCI10BHA ,QOCTHra~TCR npH paCCTORHHRX as - 95 CM. B 3TOM CI1Y4ae 
ropH30HTai1bH~H paaMep ny4Ka a cepe,QHHe sToporo npoMe*YTKa co
CTaBnReT 2,5 CM, npH4eM cy~eCTByeT HHTepBai1 3Ha4eHHH rpa,QHeH
Ta Ha WHMMHpoBaHHOM Y4aCTKe / 11 ni18T011/, npH KOTOPOM paaMep ny4-
Ka npaKTH4eCKH He 38BHCHT OT rpa,QHeHTa. 8He 3TOrO HHTepsana 
paaMep ny4Ka peaKo soapacTaeT c y,QaneHHeM rpa,QHeHTa OT o6na
CTl-1 11nnaT011 . H3 pl-1C, 6 T8K>Ke BH,QHO, 4TO C y,Qai1eH&-1eM H848I18 WI-1M
Mbl OT YKa3aHHbiX onTI-1Mai1bHbiX 3Ha4eHI-1H ropl-130HTai1bH~H paaMep 
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PHc.7. ropH30HTanhHaR 
/aepxHRR qacTh/ H aep
THKanbHaR /H~HHR 
qacTb/ orH6aw~He flyqKa 
TIPH gB~eHHH qepe3 
KBagpaHT W 1 , 

ny4Ka a cepeAHHe npR
MOilHHeHHoro npoMe>t<yT
Ka aoapacTaeT 111 CHilbHO 
38BHCHT OT 3Ha4eHHH 
rpaAHeHTa. 

~IlR ycKopeHHR ape-
M€HH cYeT a AaHHble Ha 

PIIIC. 6 6bl1llll nony4eHbl 6ea YYeTa aepTHKailbHcro ABH>t<eHHR. np\11 noA
po6HOM pac4eTe a o6e111x nnocKoCTRX xapaKTep npHBeAeHHbrx KPHBbrx 
COXPaHPeTCR, Ilii!Wb MIIIHIIIM81lbHbli:1 ropH30HTaJlbHbri:1 paaMep yaeJlH4H
BaeTCR a 1,7 paaa. 

Ha pHc.7 noKaaaHM ropHaoHTailbHaR 111 aepTIIIKailbHaR or1116a~~~~~e 

nY4Ka BAOilb era TpaCCbl BHYTPH KBaApaHTa. 3TH >+<e A8HHble Ill nono
>t<eHIIIe rOPIII30HT8IlbHO~ OC\11 ny4Ka OT OTHOWeH\11~ K Ro npHBeAeHM 
a Ta6111114e. Ha pvtc.8 111 p111c.9 noKaaaHbl ropt~30HTai1bHbH1 H aepTH
KallbHbiH <t>aaoabre nopTpeTbl ny4Ka a cepeAIIIHe npoMe>KYTKa tf 2. B ro
PH30HTailbHOH nJlOCKOCTIII paaMep ny4Ka CQCTaBnReT 4,4 CM, a pac
XOAHMOCTb 6,2 MpaA, a B aepTHKaJlbHOH- 11 CM H 15 MP8A COQT
aeTCTBeHHO. roPH30HTailbH~H 3MHTTaHC BbiBeAeHHOrO nyYKa COCTaB
Il.AeT 71 n MM·MpaA, a aepTVIKallbHbiH - 78 n MM•MP8A. noJlO>t<eHHe 

"' 

•' 
'' ' 

l ~(pa~ 

• 0,2.84 

I,_,., 

fa.2.79 

! 
i 0.278 

" I tl" 
3t) J .. 

'' • 

2 2 

OCH nY4Ka B cepeAHHe 
npoMe>t<yTKa pasHa Ro+ 
+ 365,5 eM, a yron 
COCTaBnReT 0,28825 
C nPOAOilbHOH OCb~ 
np.AMOilHHe~Horo npoMe
>+<YTKa. 

PHc.8. ropH30HTanb

Hbr:H d;la30Bbi:H nopTpeT 

BbmegeHHoro nyqKa 

B cepegHHe ITPRMOnH

HeHaoro rrpoMe~yTKa. 

UmPpbi YKa3bmawT, 
K KaKOMY MOMeHTy Bbl .... 

Boga OTHOCHTC.R: COOT...:. 

BeTCTByro~aR TOqKa 

B d;la30BOH rrnoCKOCTH, 
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Ta6Jluv,a 

llono)KeHHe OCH BbiBO,I:VIMOro rryqKa H ero ropH30HTaTihHblli 

H BepTm<aTibHbiH pasMepbi B ]- M KBap;paHTe ,lJ;ITR nona 

YCKOPHTenH Bo ~ 0,5 Tn 

A3JIMYT OoL ( R-%, OM) 
!'opH30HTilJILH, OOpTmtllJILHill! 
paaMep, OM paaMep, OM 

Bxo.n B M.n -67,9 15,8 8,8 
BXO,ll B KB.npaHT -50,6 16,4 8,9 
OKHO Ji I -42,7 16,6 9,0 

-"- I,5 * -33,1 16,8 9,1 

-"- 2 -23,4 16,9 9,2 

-"- 2,5 -13,7 17,0 9,2 

-"- 3 - 3,9 17,0 9,3 

-"- 3,5 5,8 17,1 9,3 

-"- 4 15,4 17,1 9,3 

-"- 4,5 25,1 17,0 9,2 _u_ 5 34,7 17,0 9,1 

-··- 5,5 44,2 16,9 9,0 

-~~- 6 53,7 16,9 8,9 

-"- 6,5 63,2 16,7 8,7 

-"- 7 72,5 16,6 8,5 _u_ 
7,5 81,9 16,5 8,2 

-"- 8 91,4 17,1 7,5 
_ .. _ 8,25 

(Ha'lBJIO WHMMJ,I) 
96,4 17,9 6,9 

-"- 8,5 101,2 18,5 6,3 

-"- 9 107,5 16,5 6,3 
_ .. _ 9,25 

(KOHSU llli!MMhl) 
I08,7 14,0 6,8 

-"- 9,5 109,6 II,4 7,4 

-"- 10 II4,4 7,8 7,6 

-"- 10,5 124,0 5,8 6,4 

-"- II 140,1 4,6 4,I 

-"- II,5 164,9 4,0 1,9 

-"- 12 200,7 3,6 2,4 
BHXO,ll 1!3 KBB,npaHTa 250,2 3,5 5,2 

oepe)UIIIa 
rrpJJMOJIHHel!Horo 365,5 4,4 II,O 

!IpOM8JKYTKa 

* I , 5 osHaqaeT, HoMep OKHa qTO p;aHHaH T0qKa HaXOAHTCH OT OCU: 

OKHa w I Ha paCCTOHHHH 0,5 HHTepBarra Me~y OCHMH OKQH. 
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PHc.9. BepTHKanoHblli $ago
Bblli nopTpeT BhiBep,eHHoro 
rry~Ka B Cepe,.a;HH€ llPHMOnH
HeHHoro npoMe~yTKa. UH~
poH I rroKasaH BepTHKanoHhiH 
¢a30BhiH 3nnHnC nyqKa, COOT
BeTCTBYID~HH npHC€ITTYMHb~ 

qaCTHQaM B Haqane BhffiOP,a, 
4 - B KOHQe Bhmo,o;a. UmPPhi 
I' H 4' noKaShiBaiDT BepTH
KanoHhie ~asoBhie 3nnHnCbi, 
qTHOCR~H€CH K HaH6onee y,o;a
neHHh~ OT cenTYMa qacTH~aM 
B aaqane H KOHI.~e BbJBo,.a;a. 

nonY4€HHOe pacnpeA€11€H~e MarHHTHoro nonR Ha WHMMHpOBaHHOM 
Y4BCTK€ o6ecne4vtBaeT onT~MBJ1bHbl€ YCilOBHR Bb!BOAB Ha BC€X ~HgyK
~~RX AO Bo = 0,55 Tn. npvt 6onbW~X 3HB4€H~RX HH.QYKUHH vta-aa Ha
Cbllt\€HHR 8 WHMMaX rpa,Qit1€HT MarH~THOrO nOJ1R Hlt1}1(€ Tpe6yeMoro onTit1-
MaJ1bHOrO, LITO npltfBOAHT K yB€IlH4€H~IO pa3M€pOB ny4KB Ha BbiXOA€ 
KeagpaHTa. KpoMe Toro, a peaynbTaTe yMeHbWeH~R eenvtl..f~Hbl B/8 0 , 
rge 8 - cpe,qHee 3HaLJeHvte MarH~THOrO nOilfl Ha WHMMHPOBSHHOM 
Y4SCTK€, OCb ny4KB CMe~aeTCfl Hapy}l(y nO OTHOW€HHIO K Tpacce Ka
Halla Bbtsoga. OueHKH noKaaanH, 4TO npvt Bo = 1 Tn 5 - 10% HHTeH
c~eHocT~ nYLJKa, oTKllOHeHHoro a MA, npoxo.QRT 4epea KaHan TpaHc
nopTHpoBKvt BHyTp~ KBa,QpaHTa. np~ 3TOM Ha BbiXO,Qe H3 KBaAPBHTa 
OCb 8~8€.Q€HHOrO nY4Ka COCTBB1lfi€T 0,007 pag C OCbiO KaHaJla SHeW
He~ TpaHCnOpTvtpOBKH, 4TO Tpe6yeT YCTaHOBKH .QOn011HHT€IlbHOrO gvt
nOJlbHQrQ MarHHTa AJlfl KOPP€KUHH 3Toro yrna. 

KOHCTPYKU~i! 

Bb!BOA nYYKa npoH3BO.QHTCR 1.1epes 6oKOBYIO cTeHKY aaKYYMHo~ Ka
Mepbl 2-ro KBagpaHTa c eHewHe~ CTOPOHbl. 3To noTpe6oeano nepe
genKVI BSKYYMHO~ KBM€Pbl, npvtMbiKBIOll.\€~ K 10 n01110CHbiM HaKOH€4HHKBM 
I p~c. 1 0 , 11/. 

Heo6xogHMaR KOH<l>~t~rypauvtR nonR a o6nacTvt, rge ny40K BbtXO.QVIT 
aa npe,qenbl CYI.L\€CTBYIO~VIX non10cos, coa,qaeTCR ,qonOilHHTenbHbtMH no
ntaCHbiMH HaKoHeYHHKaMH - WHMMBMH /1 I Vl3 cTanH 131, saKpenneHHbt
Mvt Ha nOiliOCaX MarHHTa YCKOpHT€JlR. 8H€WHH~ KOH€4 WHMM OnvtpaeTCR 
Ha Tpaneuevt,QallbHbl€ HeMarHHTHbl€ BCTBBKH /2/ H3 CTallH 12X 18H9T, 
Bbln011HRIOW.H€ $YHK4HIO pacnopoK. 
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W~MMbl /1/ C BHewHea::i CTOPOHbl YCKOP~TeJl.A 3dKPbiTbl BbiCOKOBaKYYM
HO.::i KaMepoa::i, KOTopa.A CTbiKyeTC.A C HbiHe cy~eCTBy~~ea::i Ha YCKOp~Te-

;--
! ,_, .. ~ 
f. 

{ 
I 

I 
I 

r~ 
I 
I 
I 

/ 

4. 3. 
2 

5 

6 

7 

PHc.lO. ITonepeqHoe ceqe
HHe mHMMHpoBaHHOf'O yqaCT
Ka. I - mHMMM, 2 H 5 
pacnopKH, 3 - CTeHKa BbJ
COKOBaKYYMHOH KaMepM, 
4 - BaKYYMHOe ynnOTHeHHe, 
6 - CTeHKa ~pBaKYYMHOH 
KaMephl, 7 - nonroc 3neKTpo
Maf'HHTa. 

ne ~ s~nonHeHa a BHAe 
TOHKOCTeHHOH /TOJl~HHa 
2 MM/ KOPQ64aTOH KOHCTPYK
~'"' /3/. 

CTeHKa CBOHMH OT6oPTOB
KaMH KpenHTCR Ha Cy~eCT
By~~HX YnilOTHHTeJlbHbiX Ha
KilaAKaX. Hapy*Ha.A 4aCTb 
WHMM /16/ KpenHTCR K Go
KoeoH nosepXHOCTH MarHHTa 
ycKopHTenR. YnnoTHeHHe 
npOH3BOAHTCR C nOMO~b~ 
ynnoTHHTenR /4/ H3 BaKYYM
HOH peaHHW. 

CoaAaHHe TaKoH TOHKo-
CTeHHOH KOHCTPYK~HH, HMe~

~eH CI10*HWH npHcoeAHHHTenbHWH KOHTYP, - BeCbMa CnD*HaR TeXHo
norH4eCKaR 3aAa4a, KoTopym YAanocb pewHTb HaroToaneHHeM no 4a
cTAM C nocneAy~eH CBapKOH Ha CTeHAe, HMHTHpy~eM KOH~Hrypa
~H~ ABYX nap coceAHHX no~cHwx HaKoHe4HHKoB. Ha cTeHAe 6wnH 

BwcTynao~aR 4aCTb KOHCTPYK~HH OKPY*eHa ~pBaKyYMHOH KaMePQH, 
CHnDB~ 3JleMeHTW KOTOpoH BWnOnHeHW H3 OnOPHWX A~paileBWX 6aWMa
KOB, npHKpenneHH~X K nOJl~CaM aHanorH4HO WHMMaM /16/, H BCTaBOK 
/5/ Me*Ay HHMH. YnnoTHeHHe OfioeMa ~pBaKYYMHOH KaMepw AOCTHra
eTCR 38 C4eT JlHCTOBOH peaHHW /6/, aaKpenneHHOH Ha 6aWMaKaX 
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PHc.ll. 06~HH BRA KaMepw aa mMMMHpoBaHHoM Y4aCTKe. 

" nepexoAAIJle~ Ha nOJliQCa C£1HXpo¢aaorpoHa /7 I. npoXOA BbiBOAHOro 
naTpy5Ka 4epe3 <jJOpeaKYYMHyiQ KaMepy repMeT£13£1pyeTCA C noMOIJlbiQ 
¢naH~a, 3a>KHMalnl!lB>o pe3HHY ¢opBaKYYMHO~ KaMepbl Ha narpy5Ke. Yn
noTHeH~e OTKa4HOrO naTpy6Ka npo~3BOA~TCR no aHanor~~ C npHHR
TbiM 1-1 anpo6~poaaHHb1M Ha ycKopMTene cnoco6oM - np~)IU-tMHbiM~ peaM
HOBbiM~ ¢naH4aMH. 

8 M~ne 1988 r. aaKOH4eH MOHTa~ W~MM~pDB8HHOrO Y4aCTKa ~ npo
se.qeHbl nepsble 3Kcnep&.1MeHTbl no BbiBOAY ny4Ka. HaMepeHHble xapaK
Tep~cT~K~ BAOnb TpaCCbl BbiBOAa Xopowo cornacy~TCR C paC4€THb1Mk1. 
Ha pHC. 12 npe.QCTaaneHo Hao6pameHHe nY4Ka Ha aaHMYTe OKHa ~ 10. 

nany4eHHble xapaKTepHCTHKH no3eonRIOT ocytlleCTBHTb npaKTH4€CK~ 
6ea noTepb .QanbHeHwyiO TpaHcnopTHpOBKY ny4Ka K 3KCnepHM€HTanb
HbtM YCTaHOBKaM. 
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PHc.l2. H3o6p~eHHe nyqKa Ha a3HMYTe OKHa ~ 10. 

fp8AYHPOBKa B CaHTHMeTpax. 
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