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06hlqHO B 9KCnepuM eHT8X H8 BhlBeneHHhlX nyqK8X TT -Me30HOB HCnOnb3YIOTCSl Me30Hbl, 

Bbine T eBW He n on 0° OT H OC I!Ten bH O H8npaaneHHSl npO T OHOB H o6 p 830B8 l!H b l e H8 MHWeHH, H8H6onee 

ynaneHHOA O T ueHTpa MBrHHT8 yCKOpHTe~Sl. YaenH q eaHe HHTeHCHBHOC TH T8KHX nyqKOB B QeCSlTKH 

p B3 RBnReTCSl HaCyWHOi!:, HO BeCbM 8 C nOMHOi!: 38Qaqe i!: H Tpe6ye T nH60 nOCTpOeHHSl yCKOpHTen e lf 

Il l 
HOBOro TUna , nH60 C030BHHSl cpoK y CH py iOWHX Tp8KTOB , COC T OS!WHX H3 QeC SlTKOB KBBOp>ynonb-

/2/ 
HhiX nHH3 • KpoMe B THX KapnHHanbHhiX cnoco6oa p ewe HHR 3anaqu cywec T BYIOT H npyrue, 5o-

nee npO C Tbl e C n OC06bi nOBbiWeHHSl HHTeHCHBHOCTH, EcTeCTBeHHO , KOHeqfiO , qTo OH H Q8lOT 3H8qH-

41\ 
T enbHO MeHbWHlf Bb!Hrpb!W, K T8KHM CnOC068M O THOCSlTCSl , H8npllM e p, cpoKyCH pOBK8 Me30HHbiX 

nyqKOB H e CKOnbKHMH KB8llpyn o nbHhlMH ~H H38MH, cpopMHpOBBHHe pacceRHHOrO M8rHHTHOrO n on S! 

yCKOpHTBnSl MBrHHTHb!MH M8CC8MH . 00H8KO H 9 TH MeTOQbl Tpe6yiO T QnR CBOer o OCyWeC TBn e HHSl 

60nbWHX ycHnHi!:. 

B a ac ToRwell pa6oTe paccMaTpHaaeTCR nocTyna wi!: H npocToi!: B p eanH38UHH cnoc o6 yaenH-

q eHH Sl HHTeHCHBHOCTH Me30HHhlX u yqKOB B HeCKOnbKO pa3 nyTeM HX acpcpeKTHBHOrO BhlBOQ8 C 

BHyTpe!!Helf MHWeHH YCKOpHTel!Sl, YaenHqeHH e HHTeHCHBHOC TH nyqKOB QOCTHrBeTCR 38 cqeT HCTIOnb-

30BB HH Sl CBOi!:C TB CBMOrO p acceRHHOro MBrHHT HOrO nonS! yCKOpHTenR, 

1. Hcnonb30BBHHe caoi!:c T B pacceRHHoro MarHHTHoro nonS! ycKopuTenR nnR ynyqw eHHR 

cpoKyCHpOBKH Me30HHhlX nyqKOB, 

EcnH paccMaTpHBBTb TpaeKTOpHHH TT - Me30HOB K8K nyqu, BbiW eQW H e H3 T O q eqH o r o HCToq-

HHKB-MHW eHH, T O OKBMeTCSl , qTO pacceRHHO e M8rHHT HOe n on e CHHX p OUHKnOTpOH8 , B CMbiCne ero 

B 03QelfCTBHSl H 8 TpBBKTO pHH nyqH o6nanaeT CBOlfCTBBMH, npHCy WHM H ni060lf nHH3 e : 

TT - Me30Hbl , Bb!W·eawue H3 MHWBHH n on pa3nHqH bl MH y rna-

MH, C06Hp8!0TCSl paCC8SlHHb!M noneM B pa3nuqHblX TOqK8X ( pHC. 1, rae nOKB3BH XOO Tp8e KTOpHlf 

rr--Me30HOB C 3HeprHei!: 260 ~3B; QnH npyrux 3HeprHi!: KBpTHH8 npHMBpHO TBKBSl Me) : 

6) 8CTHrMBTH3MOM: nonoMeHHe H306pa/KeHHH M HWBHH, o6p830B BHHOrO Tpae KTOpHS!MH TT 

M930HOB, HOYWHMH B ropH30 HTBnbHOlf nnOCKOCTH, He COBnanae T C nonOMBHHBM H 3 06paMeHHSl 

MHWBHH, o6pB3 0BBHHOrO TpBBKTOpHS!MH, HOy W HMH B BBpTHKBnbHOlf nnOCKOC THj 

a) xpOMBTHqecKoi!: a6eppauHell : TT - M930Hbl, BblliBTB!OWHB H3 MHWBHH non OQHHM yrnOM , 

H O C pB3HbiMH 9HeprHRMH, n o -p83HOMY OTKnOHH!OTCSl pBCC B Sl HHbl M non eM ( pHC.2). 

AaanH3 OBHMB HHSl 17 - M830HOB B p BCCeHHHOM none yCKOpHTenH nOK83hlBBBT, qTO ccpepH-

q e cKyiO a6eppBUH!O H BCTHrMBTH3M MOMHO CBeCTH 00 MHHHMy MB (a B HB K O T Opb!X cny q B SlX H n"paK

THq eCKH yaaqTOMHTb) nyTeM pB!-lH OHBnbHOrO p83MeW9HHSl HCTOqHilKB nyqei!: (MHWBHH) H npHeMHH

KB ( KOnnHMBTOpa ) OTHOCHTenbHO nHH3bl ( paCCBHHHOro nonS! ycKOpH T enH). CoaepWBHHO SlCHO , qTo 

YM B HbWBHHB ccp e pHqecKOi!: a6epp8UHH H BCTHrMBTH3M8 OOnMHO Bbl3B8Tb CyWeCTBeHHO B y a en Hqe -

HHB HHTeHCHB HOCTH BhlBeQBHHhlX TT - Me30HHbiX nyqKOB, 4TO KBCBBTCSl XpOM&THqeCKOi!: a6eppaUHH, 

TO QnSl ee YMBHbWeHHSl H e06XOQ HM O , KBK yMe ynOM!iHBnOCb BbiWe, npHMBHS!Tb 6onee CnOMHbiB 

CnOC06bi, K OTOp bie Mbl 309Cb pBCCMBTpHBBTb He 6yneM, 
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a) Ccj:>eprPiecKaSI a6eppauHSI. 

131 
KaK OTMe'lanocb B pa6oTax , Ha116onee cH nbi!yJO cj:>oKyc HpOBKy B ropH30HTanbHO~ nnoc-

KOCTH HCn biTaJO T TT -Me30Hbl 1 Bbin8T8Billll8 H e no.a yrnOM (J = 0 K HanpasneHHIO npOTOHHOrO 

ny'IKa, a no.a yrnaMH 10°-30° Brny6b yCKOp!IT8 nSI, npH'18M cj:>OKYCHpOB'Ka .anSI aTHX ny'IKOB B 

H8CKOnbKO pa3 ny'ILI18, '18M .anSI ny'IKOB no.a yrnoM BbineTa e =0. EcnH o6paTHTbCSI K pHc. 1, 

TO 113 Hero BIILIHO, 'ITO TT -Me30H b1 1 BbiLI8TBIOillll8 B J.LillpOKOM yrnOBOM liHTe psane ( 10° -30°) 

OTHOCHT8nbHO HanpasneH~SI ny'IKa npOTOHOB 1 C06Hp810 T C S! B B 8CbMa ManyJO o6naCTb - nopSI.aKa 

30 CM, np!1'18M B npHHUHne MO)K8T peanH30BaTbCS! cnyqa~ , KOr,a a illllpOKll~ ny'IOK LIBCT npaKTH-

'1 8 CKH nllill8HH08 ccj:>epH'I8CKO~ a6eppaUHH ll306p8)!{8 HH 8 HB npH 8M HIIK8 ( Han pH Mep, H a Bb!XOJJHDM 

OTB8pCTHH COOTB8TCTByJOillliM o6pB30M yCTBH OBn8BHOrO KOnnHMBTOpa), Pa3yM 88T C S! 1 'ITO np11 

I 
OU8HK8 yaenH 'I8HHSI HHT8HCHBHOCTH M 830HHhlX ny'IKOB , CBA8aHHhlX C !IX BhlBO.[IOM He no.a yrnOM 

(} = 0 1 H806XOLIIIMO y'IHTbiBaTb yrnOBy JO 3aBKCHM OCTb C8 '18HII S! o6pa30BBHIISI TT -M 830HOB, 

/3/ 
B pa6oTax TaK)K e OTMe'lanocb, 'ITO H3o6pa)Ke HHe MHilleHH-HCTO'IHHKa B sepTHKanbHOil 

nnOCKOCTll HM88T M 8CTO .anA "- -Me30HOB c aHeprHe~ < 100 Mas, noa TOMY o ccj:>epH'IeC Ko ll 

a6eppauHH no s e pTHKanH MO)KHO roaopHTb nHLilb npHM8HHTe nbHO K aTHM aHeprHSIM. O.aHaKo BBH.ay 

ManocTH yrnoa Bhrn e Ta TT -Me3 0HOB OTHOCHT8nbHO M8.[1HaHHO~ nnOCKOC Tll ( nopSI.aKa 0,01 pa.a) 
1 

npH KOTOphlX OHM 8ill8 M OryT nonaCTb B KOnnHMaTo p, ccj:>epH'18CKaSI a6 e ppaUHS! no B 8 pTHKanH 6y-

.[18T npeHe6pe)K!IMO Mana no CpaBH8HHIO C .apyrHMll HCKa)KeHHS!Mll, l.J:TO Kacae"I:CS! TT -Me 30HOB 

C a HeprHS!Mll > 100 MaB, T O ,anSI HIIX 1 BBHLIY !IX .aecj:>oKyCHpOBKll no B8pTHKanH, HM 8 8T CM biCn 

HCKaTb ycnOBHSI 1 np11 KOTOp bl X aTa .aecj:>oKyCHpOBKa M8.Hbill8. 

PaccMoTpHM ypasHeHHe LIBH)K 8 HHSI '!aCTHUhi B sepTHKanbHO~ nnocKoCTH B a3HMyTanbao-

CHMM8Tpli'IHOM MarHHTHOM n o ne: 

.. Ze . dll 0 m z - ___ v szn a --..--L z = . 
c dr 

3.aecb a - yron M8)KLIY HanpasneHH8M LIB!I)K8HHSI 'laCTHUhl II pa.aHyc-ae KTOpOM 
-+ 
r npose.aeH-

HhlM 113 U8HTpa MarHHT8 B paCCMaTpHB88MYIO TO'IKY TpaeKTOpHH; OCTanbHhl8 C liMBOnhl HM810T 

06LUenpHHSIT08 3Ha'I8Hll8, 

,llnSI TT -Me30HOB cj:>H KCllpOBaHHO~ aHeprH H xapaKTep .[IBH)K 8HH A n o B8pTHKBnll (cj:>oKyCH pOB-

Ka HnH .aecj:>oKycHpOBKa) B cna.aaJOLUeM none ycKopH T enSI onpe.aenSieTCSI 3HaKoM sin a Llecj:>oKy-

CHpOBKa TT -Me30HOB HM88T M8CT0 1 Kor.aa O< a< 18d'(sina>O) 1 a cj:>OKYCHpOBKa npll 

- 18d'< a< 0 ( sina<O) Ecn11 TT -Me30Hhi BbrneTaJOT B rrepe.aHJOJO rronyccj:>epy 113 MHLlle-

HH, paCitOn0)!{8HH0~ 1 KaK 06hi'IH0 1 B o6naCTll M B nbiX rpa.aH 8HTOB 1 TO 11p11 9TOM yron a 6nH30K 

K TT/ 2,sina 6nH30K K l; TT- -Me3 0Hbi .aecpoKycHpyJOTCSI, B npouecce LIBH)K8HHSI sin a yMeHb-

illa8TCSI 1 OLIHaKO TT--M830Hhi rrona.aaJOT B o6naCTb 6onhillHX rpa.aHeHTOB 11 .aecj:>oKycHpoaKa, no-

rrpe)!{HeMy, 3Ha'IHTenbHa • Ecn11 paccMaTpHBaTb LIBH)K 8 HHe TT -M830HOB 1 B bin8T8BillliX 113 Mllill8-

He~. pacriOnO)K8HHbiX Ha pa.a11ycax Rl II R 2 , r .ae R1 < 'R 2 1 TO Te 113 HHX, KOTOpbl8 BbineTaJOT 

113 Mllill8Hll 1 pacnonO)K8HHO~ Ha R 1 , .a ecj:>oKyCHPYIPTCS! 110 B8pTHKanH MarHHTHbiM non eM yCKOpHTe-

nSI cna6 ee , . ,lle~CTBHT8nbH0 1 B Ha'lanbHbl~ nepHOLI LIB!I)K8HHS! 1 K Or,aa yron a""' TT/2 , rpa.aHeHT 

B 0Kp8CTHOCTH R
1 

MeHbille, '18M a oKpecTHOCTH R
2

, scne.acTB He qero M8Hbille 11 .aecj:>oKycHpos-

Ka, Kpo Me Toro, qacTHUbi , BbrneTaJOLUHe c M8HbillHX pa.aHycoa, CHnbHe~ pa3BOpa'IHBaJOTCSI noneM 

C ManbiM rpa,aH8HTOM II nO.[IXOLISIT K 30 n 8 60nbill!IX rpa.aHeHTOB C M8Hbilll1Mll 3Ha'I8HHSIMII sina 
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'18 M 'l8CTHUbl 1 Bbln C T 8BW!fe C 6on blllHX p8LllfyCOB. 6onbWHH p83BO pOT 9 TifX TT -M e30HOB npHBO-

• 
LlHT T 8 K>Ke K TOMy 1 'ITO p 8CWHp5!eT C H HHTe p s an :=meprHii TT - M e 30HOB 1 B K OTOpOM OHH npHxo-

LlHT B o6naCTb 6onbWHX rpanu eHT OB C sina<O ( cpoKyCif pOB K8 ). 

TaK!fM o6pa30M 1 yM e Hbill e mr e panHyca ycTaHOBKif Me30HHOii MHWeHH !IflHBOLllfT K yMeHbwe-

HHIO necpoKycHpOBKH no se pTHKanK. OnHaKo npli sTOM B03HKKae T ps:~n conyTCTByiOWifX HBne HKIL 

llpH yM eHbWeHH K panHyca ycTaHOBKK MKwemi yM e Hbiuae T cH H sHe prKH npoTOHOB 1 6oM6ap-

LlKPYIOWKX s Ty MKWeHb. HanpKMep 1 npK R =277 1 5 CM E = 680 Mss· p I npK R = 255 CM 

/4 5 6/ 
EP~ 6 00 Mss . Cor n ac H o K M e iOWKMCH csene HKHM 

1 
' , MO)!{HO O>K K L18 Tb 1 '!TO npK yMeHbW e HKH 

9 HeprHK npOTO HOB H8 BenH'lHHy 10% BblXOLl TT -M e30HOB yMeHbWII:TCH H8 senR'lii:HY He 6o-

nee 20%. KpoMe 9Toro npK yMeHbWeHII:II: sHeprRII: . npOTOHOB nporo~cxonHT cy .>KeHHe II:HTepsana 9Hep-

r11:ii p0>KL1810WKXCH TT - Me30HOB CO CTOpOHbl B b!COKII:X 9Heprll:.ii I-1 8 senH'lii:Hy 1 npii:MepHO p8BHYIO 

yM eHbWeHKIO 9HeprKII: npOTOHOB. 

rr - Me3o HOB 1 s&rneTaiOwHx 11: 3 MRweHK, cM'e weHHoii BHYTPb MarHRTa, o6nana10T 

6onbweii 9 HepreTII: 'leCK OH p8CXOLl ii:MO CTbiO (xpOM8TII:'leCKOH a6epp8UKeii) no Cp8BHeHII:IO C ny'lK8MII: 1 

KLlY WII:M K OT MlfW e HR 1 yCT8HOBne JI H Oii H8 60nbW8M panwyce . 3 T O Bbl3biB 88T fM8HbWeHII:e HHTeH-

CII:BHOCTII: M830HHblX ny'!KOB 3 8 <·<re T Cf>K8 HHH HHTe p sana 9HeprH H 'l8C TII:U 1 n On8L1810LUII:X B Kon-

n~~:MaTop. YsenH'lii:BaeTcs:r T8K)!{e MHHII:M8nbH8H 9 HeprHH TT - Me30HOB , npH KOTOpO.ii OH!f ewe MOryT 

Bb!HTH 11:3 M8rHII:THOrO nons:r If nonaCTb B K8KOi!-nii:6 0 KOnnii:M8TOp. TaK, nplf R =-277,5 CM 

Emin =>80 Mss; npH R =255 CM Ernin=110 Mss. 

6) AcTHrM8TII:3M. 

Dns:~ II:HTepsana sHeprRii TT -Me30 HOB, B KOTOpOM TpaeKTOpHif o6p83f!OT 11:306pa)!{e HHe 

~V.W eHH K8K B ropH30HT8nbHOii 1 T8K H B BepTHK8nbHOii nnOCK OCTH , MO)!{HO H8i!TH ycnOBHR, npH 

KOTOpblX 11:306pa)!{el·!!ole MHW e HII: He8CTHr M8TH 'lH0 1 T.e. ycnOBII:Sl 1 np11: K OTOpblX ysenH'leH!fe HHTeH-

CHBHOCTH 6yneT M8KCHM8nbHhi M . EcnH p8CCM8TpHB8Tb 38BHC HM OCTb B epTH K8nbHOii cpOKYCHpOBKH 

/3/ 
OT 8He pr11:11: 1 TO BHLlHO, 'ITO no M e p e ysenH'leHHH 9HeprHH cpo KyCH p OB K8 OCna6esaeT; npH 

s HeprHH 100 M s s ny'!OK CT8HOBH T CH napann e nbHhiM , a np11: sHeprHH rr -Me30HOB 6onbwe 100 Mas 

ny'!OK CT8HOBHTCH p8CXOL1HWHMCH. 0TCIOL18 s:! CHO , 'ITO B 9 T OM HHTepsan e 9He prHii II:MeeTCSl Ta-

K8Sl 9 H e prHH 1 npH KOTOpOii TT -Me30Hbl o6pa3y!O T H306p8)!{ e HH e no BepTII:K8nH B 38p8Hee 

38L18HHO.ii TO'!Ke (HanpHMep 1 H8 npH eMHHKe - BbJX OLlHOM OTBepCTifH KOnnHM 8TOpa). 

H~~:>Ke np~~:sons:rTCH o u eHKH ysenH'leHHH HHTeHCHBHOC TK Me30HHhlX ny'lKOB c y'leTOM scex 

ynOMHHYTb!X cp8KTOpOB. 

11.Pe3ynbT 8 Tbl 'lHCneHHbJX pacqeTOB ysen!f'leHHH HHTeHCHBHOCTH TT -Me30HH b!X n y'!KOB 

38 cqeT yMeHbW e HHH ccpepuqecKoil a6eppauHu, acTHrMaTH3M8 H sepTHKBnbHOii pacxOLllfMOCTif. 

Jlns:~ KonuqecTBeH Hol oueHKH npennonaraeMoro ysenH'leHHH MHTeHCHBHOCTH TT - Me30HHblX 

ny'!KOB 6hlnH nposeneHbl pac '!eTbl Tp8e KTOplf .ii rOpH30HT8nbHOr O If BepTHK8nbHOrO LlBH)!{eHHI TT 

Me30HOB C 9HeprHHMH OT 100 LlO 340 Mss , Bh!ne T810WHX non yrn8MH 8 OT 0 LlO :t_30° H3 MH-

WeHe.ii , pacnonO)!{ eHHblX H8 p8C C T 0 5!HH5!X 277, 5 CM; 272, 5 CM; 2 6 7 1 5 CM; 262,5 CM H 255 CM 

/3/ 
• 6&rna H36paH8 TH!IOB85! r eOM8TplfH 1 HM eiO LU85! OT UeHTp8 M8rH I1 T8 MeTOLlOM, OnlfC8HHblM B • 

MeCTO H8 ClfHXpOUifKnOTpOHe 0VJ5H1; npH eMHif K ( KOnnlfM8T Op) nnHHO.ii 4 M HMeeT BXOLlHOe OTBep-

CTHe H a pac c TOHHHH npHMepHo 11 M oT MHweHH snon b Tpae KTOpHH. JlaaMeTp rwnnHMBTopa - IOc~t~. 
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8 Tex cny'i8Hx, Kora8 6hlno Heo6xoaHMO yqHThlB8Tb yrnony~ a8BHCHM OC Tb ceqeHHH o6p8aOB8HHH 

- 6 6 151 
TT -MeaOHOB 1 HCilOnbaOB8flHCb Q8HHbl€ 1 ony flHKOB8HH ble B p8 OT8X 1 npH'i€M H€QOCT8~lUH€ 

I 
caeaeHHH o ceqeHHH po>Ka e HHH TT -MeaoHOB noa y;noM 0 = 0 OTHOC HT€flbHO H8np8BneHHH 

ny'iK8 npOTOHOB nonyq8nHCb nyTeM nHH€HHOll SKCTpanonHUHH, 

H8 pHC. 3 npHseaeH8 s en H'iHH8 yrnosoro HH~epB8n8 /';. e ( BbineTeswHe noa yrnoM O±!J.0/2 

B ropHaOHT8flbHOl! nnOCKOCTH TT- -MeaOHbl npOXOQHT qepea KOflflHM8TOp) B a8BIICHMOCTII OT yr-

n8 BbineT8 e anH p8anll'iHhlX SHeprHll rr -M eaoHoB , Yron, np11 KOTopoM senH'iHH8 /';.(J ao-

CTHr8eT M8KCIIMYM8 1 COOTB8TCTByeT TOMy cnyqa~, KOrQ8 H8 BhlXOQHOM OTBepCTIIH KOflflHM8TOp8 

o6paayeTCH CB060QHOe OT c¢epH'ieCKOH a6epp8UHII Hao6p8>K€HH€ MIIW€HII, KaK BHQHO 11a rp8¢H-

KOB 1 HM€€T M€CTO aH8'iiiT€flbHOe ysenH'i€HH e yrnOBOrO HHT€pB8fl8 B M8KCHMyMe no Cp8BH€HH~ 

C B8pH8HTOM BhlBOQ8 nyqK8 TT- -MeaOHOB no a yrliOM e = 0. H8 pHC . 4 npHseaeHbl 8H8nOrll'iHbl€ 

a8BHCHMOCTII anH HHTepB8n8 yrnos s sepTHKanbHOM HanpaaneHIIH. H8 p11c. 5 noK8a8HO npoHaae-

Q€HH€ STHX yrnOBblX IIHT€pB8flOB (TeneCHblH yron), BHyTpH KOTOpOro 1T -MeaoHhl non8a8~T H8 

npH€MHIIK B a8BHCHMOCTH OT yrn8 Bhlfl€T8 rr -Meaoaos Ha MIIW€HH. H8 p11c, 6 noK8a8Ho yse-

nll'i€HH€ Bb!XOQ8 1T -MeaOHOB npH B b!BOQe IIX noa nonO>KIIT€flbHblMII yrn8Ml! C y'i€TOM a8BHCII-

MOCTII C€'i€HIIH o6p8aOB8HHH TT- -MeaOHOB OT yrn8, 38 €QHHHUY npHHHT Bb!XOQ rr- -MeaoHoB no a 

yrnoM 8=0 VIa rp8¢HKOB BHQHO, 'iTO noa yrnoM e = OonTHM,Bb!XOQ soap8CT8eT B 2-4 p8a8 

no Cp8BH€HH~ C 8=0 

np11 KOnll'i€CTBeHHblX OUeHK8X s¢¢eKTOB 1 CBHa8HHb!X C Bb!BOQOM 1T -MeaOHOB C M€HbWIIX 

p8aHyCOB 16blnO o6H8py>KeH O cneay~mee, nepeMelU€HHe MHW€HII Brny6b M8rHHT8 CK8ab!B8€TCH 

H8 senll·'iiiHe ropHaOHT8nbHOA ¢oKyCHpOBKH seCbM8 HeaH8'iHTenbHO, T8K, nepeMemeHHe MHwe-

HH C R =277,5 CM ao R =255 CM npHBOQHT K HaMeHeHH~ ropHaOHT8nbHbiX yrnoBbiX p8aM e pos 

H8 aenH'iHHY nopHaK8 10% anH scex yrnos BhlneT8, XpOM8TH'i€CK8H 86epp8UHH yaenH'iHB~eTcH 

npHM€pHO B 1,5-2 p8a8 B a8BHCHMOCTH OT SHeprHH 1T -MeaOHOB H p8QHyC8 1 C KOTOpOrO OHH 

0 
BhineT8~T. Yrnos8H a8BHCHMOCTb xpoM 8TH'i ecKo A a6epp8UHH HesenHK8: B npeaen8x yrnos :t_30 

OH8 HaMeHHeTCH H8 senll'iHHY ..,. 20%, 

H8 pHc, 7 npuseaeH8 a8BHCHMOCTb yrn osoro HHTeps8n8 no aepTHK8nH /';.{:3 (E 11) , Ha KOTo-

poro 1T -MeaOHbl 1 Bbin€T€BWHe noa 8 = 0 B ropHaOHTBnbHOH nnOCKOC TH npOXOQHT qepea KOnnH-

M8TOp C BblXOQHblM OTBepCTHeM d 10 CM QnH p8aflH'iHb!X p8aHyCOB yCT8HOBKH MHW€HH 1 a H8 

pHC, 8 - OTHOW€HH€ 'iHCn8 1T -MeaOHOB 1 o6paaOB8HHblX B MHW€HHX 1 p8CilOnO>KeHHblX H8 p8QHy-

C8X 255 CM II 262,5 CM, nOil8Q8~lUHX B KOnnHM8TOp 1 K 'ii!Cny TT"::.MeaOHOB 1 non8BWHX B KOnnll-

M8TOp Ha MIIW€HH 1 yCT8HOBn€HHOH H8 p8 nHyCe 277,5 CM 1 C y'ieTOM yM€HbW€HHH Bb!XOQS 1T -Meao

HOB a8 C'i€T yMeHbW€HHH SHeprHH npOTOHOB H ysenll'ieHHH Xp0M8TH'i€CKOH 86epp8UHH, VIa pHC, 8 

BHQHO, 'iTO a8M€THOe ysenH'i€HH€ Bb!XOQ8 TT- -M eaOHOB a8 C'ieT CM€lU€HHH MIIW€HII Brny6b ycKo-

pHTe nH HMeeT MeCTO niiWb np11 sHepnHIX rr -Mea.oHOB s HHTe ps8ne 100- 150 Mss anH R =262,5c~ 

11 120-180 Mss anH R =255 CM,3HeprHII, np11 KOTOpbiX STH KpHBbie aoCTIIr8~T M8KCHMYMOB, 

COOTBeTCTBY~T TOMY cnyq8~, KOra8 Hao6pa>KeHHe MIIW€HII no B€pTHK8nll o6p8ayeTCH H8 Bb!XOa

H OM OTBepCTIIH K OnnHM8TOp8, J}nH apyrHX yrnOB B bin€T8 B ropllaOHT8nbHOll nnOCKOCTII yaenllqe-

HI!€ Bb!XOQ8 TT- -MeaOHOB lla-a8 yM€HbW€HHH ae¢oKyCHpOBKII no B€pTIIK8nH no senll'iHH€ 6yaeT 

~ npeaen8X 10-20% T€M >Ke, SHEi'ieHII€ >K€ SHepr11H 1 np11 KOTOpOM BbiHrpb!W QOCTIIr8eT M8KCII-

MYM8 1 OTnll'i8€TCH H8 10-20 % no Cp8BH€HII~ CO aH8'i€HH€M SHepriiH I;LnH 

B8HHblX noa 8=0 
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Ecn ll 1 KBK ynoMIIHanocb DbiWe 1 y c TaHODIITb KonllHMaTo p TBKIIM ot5pa30M 1 'iT06bi Ha ero Dbi-

XOnlfOM OTBepC TIIII 06p830D8J10Cb 1!306p8)KeHIIe MIIW e H!I K8K no aepTIIK8J111 1 T8K I{ no rOp113 0H-

T8l!H ( CDeC TI! no MIIHIIMyMa 8CTIIrM8TII3M) 1 TO Dbii!rpb!W B IIHTeHCIIBHOCTH nOCTIIr8eT CBOero 

H81!6011bWero 3H8'ieHIIS! - neCHTKOB pa3 . Ha p11C. 9 nOK838H8 B OTHOCIITeJ1bHbiX enHHHU8X 38811 -

CI!MOCTb 'ii!CJ18 TT--M e30HOB c s ae pr11eii 110 Msa, npoxonSiwl!x qepe3 K011J111M8Top ~ 10 CM OT 

yr11a BW11e ·rA B r opH30HT811bHOH llJlOCKOCTII e I 113 MI!Il!eHII I p8Cl10JlO)KeHHOH H8 R =26215 CMI 

llJlli'ieM 38 enllrli!UY npHHS!T Bbl XOn TT -M e30HOD non yrnoM 8 = 0 113 MHWeHII 1 pacnOJ10)KeH-

Hoii 11a pan wyce R :s277 15 CM, VJ3 rpacpiiKOB BllnH0 1 'iTO BblHrpb!W B HHTeHCHBHOCTI! B TOH 

reoMeTpi!H 1 rne caene aa no MI!HI!MyMa ccpepHqecKa SI a6eppauHSI 11 acTHrMaTI!3M 1 aeCbMa BHywH -

Ten e a. 

1. 3a C'i e T CBene HHH no MIIHHMJII.; ::l ccpepH'leCKOli a6epp8UHH ( BbiBOna 1T - Me30HOB non 

yrii8MH 8 = 10°-30°) HMee T MeCTO yaenuqeHH e DbiXOna 17 -Me30HOB B 2 - 4 p838 niiSI acero 

paccMaTpHaaeMoro HHTepaa11a s HeprHH ( 100-340 M sa) . 

2. 3a C'ieT yMeHbWeHH51 aepTI!K8J1bHOli pacxonHMOCTI! 

MHWeHH Brny6b JCKOpHTeliSI Bbi X' '.J. Tr -Me30 HOB B03p8CT8e T nn51 Me30HOB M8Jlb!X 3HeprHJ;\ 

( 100-180 M3o) . 

3. Dn51 ny "'KOB 1T -Me3oaoa B HHTepaane SHeprHH 100 - 180 M3B MaKCHManbHOe yaenH-

'iCHHe HHTeHCHBHOC TH 3 8 C"!e T CBeneHH51 no MIIHI!MJM8 ccpepll"!eCKOH a6epp8UIIII H 8CH!rM8TII3M8 1 

cornacao p acqeT8M 1 MO)KeT noCTIIraTb np111v1epao 20 pa3 . DHacpparMHpOB81111e ny'!KOB no a e pTIIKa

nH BbinJC KH biM OK HOM B8KJJMIIOH K8Mepbl ( BbiCOT8 OKH8 9 CM) CHII)K8eT M8KCHM8JlbHOe y aellll 'le

HIIe IIHTe HCIIBH OCTII B 3 p838, Pacw Hpe HIIe OKH8 no 20 CM np8KTH"!eCKH npHBOniiT K O TCJTC TBII ~ 

nuacpparM11pOB8HH51 llJ'iKQB nnSI KOJ1JliiM8TOp OB nii8MeTpOM 10 CM, 

OcywecTBJ151eMoe B aacTo51wee apeMI! pac w11pea11e BblllYCKH oro OKH a 11 yaenH4eHIIe n iHlfl 83o -

H8 nepeMe LLteHIIii MIIWeHII CIIHXpOUHKJ10TpOH8 110 pan11ycy f! 8311MYTY OTKpbiB8e T WHpOKy~ B03MO}K 

HOCTb nn51 scpcpeKTHBHOrO BbiBOL18 1T - Me30 HHhlX ny"'KOB, 
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PH c . I. TpaeKTOpHH rr- - Me3oHoB c 3HeprH e l! 260 M3B, o6pa3oBaHHbi X B M HW eHH no.a pa3nH'l -

H biMH yrnaMH 0 OTHOCHTenbHO HanpasneHH51 npOTOHHOrO ny'!K8. ( R = 277 ,5 CM) • 

.....,__ ,. 



mpo~~<tnO/JUU fl· J¥U0H06 noa 0" 

P HC. 2. TpaeKTOpHH TT - Me30HOB pa3nH 'iHb!X SHeprHI%, o6pa30B8HHble non yrnoM e~o OTHo-

CUTenbHO HanpaaneHHg npOTOHHOI'O ny'iK8 Ling npgMQ!'O 1i o6p8THO!'O HanpaaneHHg M8!'HHT

HOI'O nong ycK o pHTe ng . ( R ~ 277,5 CM) • 
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PHc. 3. r opH30 11T8nbHb!e yrnOBLre p83Mepb! llY'!KOB rr - Me30HOB p83JIH'JHL!X 3HeprH il, nponycKae-

Mb!X KOnrtHM8TOpOM I!S 10 CM B 38BHCHMOCTH OT ycna BbineTa 0 - oT H OCHT8nbHO H811p8B!!e-

HH~ nyYKa npoTOHOB B ropH30HTanbHOii nn ocKOC TI1 ( R ~277 , 5 eM) , 
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PHc, 4. BepTHKanbHbie yrnoBbie pa3Mepbi ny'!KOB TT - M e3oHOB pa3 nH'!Hb iX 9HeprHlt, 

npo nycKaeMbiX KOnnHM8TOpOM r6 10 CM B 38BHCHMOCTH OT yrna B bineTa 8 B 

Me,llHSHHolt nnoCKOCTH ( R c 277,5 CM). 
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P11 c . 5. Pa3Mepbr TenecHoro yrna ny<JKOB 17 -M e30HOB pa3ll11'lHbtx a!!epr11r1:, 

nponyCK88Mb!X KOl!ll11M8T O p OM ci 10 CM B 38BI1CI1MOC TH OT yrna B bl-

l!8T8 8 B M81l118HHOH ITl!OCKOC TI1 ( R = 277,5 CM). 
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PH<eP 6, BhiXO.O IT- -Me30HOB pa3nH'IHhiX sHeprHlt a 38BHCHMOCTH OT yrna 

BhineTa () B Me.QH8HHOlt rrnOCKOCTH ( 38 e.QHHHUY rrpH~SIT Bh!XO.O 

IT-- riO.O yrnoM ().,Qo ; R -=277,5 CM, .OH8MeTp KOnnHM8TOpa 10CM), 
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P ac . 7. BepTaKanbHhre yrnoahre pa3Mepbl rry'!KOB 17 -Me30HOB pa3nf!'!HbiX :;meprH~, o6pa3oBaHHhJX 

llO.U yrnO M (} = ()" , llpOllyCKaeMble KOnnHM8TOpOM i1S lQ CM, B 38BHCHMOCTH OT pa.UHyca 

yCT8 HOBKH MH!lleHH . 
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PHc. 8. YaeJIH'IeHHe BhiXo.aa " -Me30HOB · pa3JIH'I,HhiX 3Hepnilt, o6pa3oBaHHhiX no.a yrnoM () = o-

B 38BHCHMOCTH OT pa.aHyCa yCT8HOBKH MHWeHH (3a e.QHHHUY npHHSIT BbiXO.Q TT- -Me30HOB 

H3 MHWeHH, pacnOJIO)KeHHOH Ha pa.aHyce R =277,5 CM, .QHaMeTp K OJIJIHM8TOpa IQ CM). 
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P~~:c. 9. 3aBHCHMOCTb '!Hcna rr - Me30HOB c 8Hepn1eli 110 M8B, 

npOXO.llHlllHX q e p e3 KOnnHM8TOp 6 JO CM 1 OT yrna BhrneTa 

8 B r o pH30HT8nbHOH nnOCKOCTH , (3a e.QHHHUY npHHHT BhlXO.ll 

rr-:..Me30HOB no.o yrnoM 8 = oo H3 MHWeHH , pacnono)!{eHHO H 

Ha pa.oH yce R=277, 5 eM) . !-<p~~:saH I- Bhrxo.o rr--Me3o-

~os H3 MHWe~IH , pacno::0)!{8HHOli H8 pa.llHyc e R =262 ,5 CM , 

h:pHB8 S! 2 - Bh!XO.ll TT - Me30HOB 11:3 MHlll8HH 1 pacnon0)!{8HHOli 

Ha pa.o~~:yce R = 277,5 eM . 

.{). 


