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BnHSIHHE cnY4AfJHblX OWHSOK 
HA ¢A30BOE LlBH:>KEHHE 4ACTHU 

8 nPOTOHHOM nHHEftHOM YCKOPHTEnE 



n pHBe.[leHbi peaynbT8Tbi 8:H8nH38 cP830BOI'O .llBlf)i{ eHHSI UpOTOHOB B mmefiHOM 

yCKOpHTene, B KOTOpOM .llnHHa O.llHOI'O 113 nepHO.llOB yCKOpSIIOIUeii CHCTeMbi OTnHt.ra

eTCSl OT pact.reTHOii BenHt.rlfHbie npH 3TOM Ha anHHe YCKOpSIIOIUeii CHCTeMbi He yK

na.llbiBaeTCSI uenoe t.rHcno nonynepHO.llOB ¢aaoBbiX Kone5aHHii 11 3HepreTHt.recKHii 

cneKTp t.raCTHU Ha BbiXO.lle nHHeiiHOI'O YCKOpHTenSI 3H8'IHTenbHO YXY.lliU8eTCSI. no

K83ltHO BnHSIHHe H3MeHeHHSl H8UpSI:»<:eHHOCTH BbiCOKOt.raCTOTHOI'O aneKTpHt.reCKOI'O 

nonn pe30H8TOpa If 9HeprHH HH:»<:eKUHH 'IBCTHU no cpaBHeHHIO C HX pact.reTHbiMH 

aHat.reHHSIMH Ha ¢aaoaoe .llBH:»<:eHHe. 

f"' 



1. Bae,lleHHe 

B nHseiisoM npoTossoM ycKopHTene 'laCTHUbi. ycKopsuoTcSI npo~onbHOil: KOMno

sesTofi BbiCOKO'IaCTOTHOI"O aneKTpH'I9CKOI"O nonSI pe30HaTOpa H OtlHOBpeMeHHO He- , · 

nbiTbiBaiOT .lleficTBHe pa.zrHanbsott KoMnosesTbi aTo~o ·nona a aaaope Me>K.llY TpyoKa

MH. lJ.ng onpe.lleneHHSI TJ)aeKTOp:im 'laCTHUbi Ha.llO 3H~Tb npO,llOnbHYIO H p8.llHanbHYIO 

,KoMnosesTbi aneKTpH'IecKoro nonH peaosaTopa E~ H £t:; . H aaHMyTanbsyro KOMno

sesTy MarHHTHoro nonSI 8 9 • E'cnH Mbl xoTHM nony'IHTb TO'IHbie peaynbTSTbi, To 

Ha.llO npOH3BeCTH 'IHCneHHOe. HHTerpHpOBaHHe ypaBHeHHil: .llBH>KeHHSI 1 HCnOn.b3YSI npH 

9TOM 9KCnepHM9HTanbHbl9 ,llaHHbie OTHOC HTenbHO pacnpe,lleneHHSI aneKTpH'19CKOI"O H 
1:17 . 

MarsHTHoro nonett B aaaope. Oceaoe · H pa.llHani:.soe .llBH>KesHe 'laCTHUbi CBSI38Hbi 

Me>K.llY coooii. O.llHaKo npH ycnoBHH 1 'ITo auepTypa .llpeil:cpoBbiX TpyooK Mana no 

cp.aBHeHHIO C BenH'IHHOii YCKOpsiiDIUero 3a30pa. H 1 Cn9L(()B~TenbH0 1 npHpOCT 9H9pi"HH 

qac'l'HUbi B .llaHHOM aaaope se cnHUIKOM cli:nbHo aaBHCHT oT ee pa.llHanbHOro nono

>KeHHSI npH npoxo>K.lleHHH aaaopa Mo>Kso paccMaTpHBaTb cpaaoaoe .llBH>KeHHe oea 

y'le'l'a pa.llHMbHOI"O• PSI.ll Ba>KHblX peaynbTaTOB OTHOCHTenbHO cpa30BOI"O .llBH>KeHHSI. 

M02Kli0 nony'IHTb 1 'p8CCMaTpHBaSI 'laCTBUYt npoXO.llSIUIYIO no OCH YCKOpSIIOI!leil: CHC-
. Ill 

T9Mbl 

Cl>aaa 'laCTHUbi npe,llCT8BnSI9T COOOil: Bbipa>KeHHYIO B pa,llBaHaX BnH yrnoBblX 

rpaaycaX p83HHUY BpeMeH 1vf9>K.llY MOMeHTOM npOXO>K,lleHHSI 'laCTHUeil: aneKTpH'Ie

CKOI"O U9HTpa aaaopa H MOM9HTOM 1 KOI".lla aneKTp1!'19CKOe none B .llaHHOM 3a3ope 

HMeeT MaKCHManbHOe 3Ha'leHHe. ¢ :> 0 COOTBeTCTByeT aana3.llbiBaHHIO 'laC';l'HUbi 1 

a ¢.c. 0 - onepe>KeHHIO no cpaBHeH'Hro c yKa3aHHblM MOMeHTOM. npH pac'leTe peanb

HOI"O YCKOpHTeng OObi'IHO npe,llnonararoT cymeCTBOBaHHe ToH. CHHXpOHHQ:lt.,'laCTHUbi 1 

cpaaa KOTopoil: ¢ S .B KS>K.llOM- aaaope coxpasSieTcSI seHaMessoa. B cHny Mexa-

HH3Ma 8BTOcp83HpOBKH 1 '18CTHUbi1 •BOlll9.lllliB9 B yCKOpHTenb C ¢aaoA, OTnH'IHOil: OT 

CHHXpOHHOI"O. 3Hll'I9HHSI 1 COBepUiaiOT ¢a30Bble Kone6aHHSI Ha . .llnHHe yCKOpSIIOIUefi 

121 
cHcTeMbi • YcnosHeM ycTOA'I~BOCTH cpaaoabiX KoneoasHil: SIBnHeTcSI Bbr6op 

¢s< 0 • IPHc. 1 I. 
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Puc. 1. nono:>KeHne CUHXpOHHOll ¢a3bl B JIHH9HHOM npOTOHHOM 

ycKopnTene. 

2. ¢a3oBoe .uBn:>KeHne npn Hannqnn ornn6Kn B .unnHe 

ycKOpH IO!llero neeno.ua 

AHannTnqecKoe perneHne ypaBH9HHH ¢a3oBoro .llBU:>KeHnH, onpe.uenHiOmee 

8MIIJ1HTY.llY H qaCTOTY ¢a30BblX KOne6aHUH B 38BHCUMOCTH OT napaMeTpOB ycKOpHro

!lleii CUCTeMbi
1 

MO)KeT OblTb IIOJiyqeHO T~mbKO .llJIH M8J1biX OTKJIOHeHUH OT CHHXpoH

HOll ¢a3hlo 4aCTUUhl
1 

HaqaJibH8H ¢a3a KOTOphlX M8JIO OTJIUqaeTCH OT CHHXpOHHOH, 

coBepwa IOT Ha .unnHe ycKopnTenH npaBUJibHbie Kone6aHUH c 3aTyxaromei!: aMnnnTy

.uoi!:, np:HqeM Y3J1bl aTHX Kone6aHHll pacnonaraiOTCSl H8 npstMOii, COOTBeTCTBYIO!llei!: 

u ,+. 121 4 6 u CHHXpOHHOI:i '1-'a3e ycKopnTenst • acToTa Kane aHRn onpe.uensteTcst Bbipa:>KeHReM: 

2 

w"' = ZTte E T~StnC? 
moC2j3s 0 ,· s' 

Ill 

r.ue e- 38pst.ll , rrl
0
-MaCC8 qaCTI:1Ubl 1 )\.- .llJIHH8 BOJIHbi, £ 0 - cpe.UHSISI H8llpst-

:>K9HHOCTb aneKTpRqecKoro nonst B pe3oHaTope, T - ¢aKTOp BpeMeHR nponeTa, 

a ~s 1:1 c:ps xapaKTepR3yiOT cnHXpOHHYIO qacTnuy. O.uHaKo, ecn1:1 paccMaTpnBaTb 

Bee qacTRUhi, 3axBaqeHHbre B npouecc ycKopemm, TO oKa3biBaeTcst, qTo np1:1 .uocTa

ToqHo OOJibWI:iX OTKJ10H9JIIISIX BXO.llHOll ¢a3bl OT CIIHXpOHHOrO 3H8 qeHIISI, B bipa:>KeHHe 

11 I nepecTaeT 6hiTb cnpaBe.un:n:BbiM n Ha rpaciJnKe ¢a3oBoro .uBH:>KeHnst cooTBeT

c:rByromne KpiiBbie He npoxo.ustT qepe3 y3nOBbie ToqKn Kone6aHIIii c Manoii aMnnn-

Ty.uoi!:. 

Vf3 npiiHUilll8 aBTOcP83UpOBKH cne.uyeT, 'ITO npn M8KCIIM8J1bHOM OTKJIOH9HHH 

¢83bl qacTUUbl OT CIIHXpOHHOrO 3HaqeHUSI ee :9Heprnst paBH8 aHeprnn CUHXpOHHOH 
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'18CTHUbio Cne.uoaaTenbHo, Ha:a:6onee on·r:a:ManbHoe nono:>KeHHe c To'IKH apeHHst 

aHepreTH'IeCKOI"O paa6poca '18CTHU Ha BbiXO.lle nHHefiHOI"O ycKOpHTenst CKna.llbiBaeT~ 

est B ToM cnyqae, Ko·r.ua Ha .unHHe ycKopHTe.rrst yKna.llbiBaeTcst uenoe HnH nonyuenoe 

'IHCnO nepHO.llOB cP830BbiX Kone6aHHfi. 

PacqeT ¢aaoaoro LlBH:>KeHHst B ycKop:a:Tene BbinonHeH 'IHcneHHbiM MeTo.uoM B 

npe.unono:>KeHHH, 'ITO H3MeHeHHe cP83bl. '18CTHUbi 1 Bbl3B8HHOe p83HHUefi B npHpOCTe 

aHeprH~ Ll8HHOfi '18CTHUhl Ha .llnHHe n -ro nepHO.lla CHCTeMbi H CHHXpOHHbiM 

3Ha'leHHeM npHpOCT8 1 npOHCXO.llHT CK8'1KOM Ha rpaHHUe LlBYX COCe.llHHX nepHO.llOB. 

CKa'loK ¢aabi onpe.uengeTcst Bbipa:>KeHHeM 

/2/ 

r.ue t -nepHo.u, a W - qacToTa Kone6aHHfi ycKopstromero aneKTpH'IecKoro nonst, 

.unHHa rt -ro nepHO.ll8 .. yCKOpSIIOIUeli CHCTe~Hl H. 1f' r\CKOpOCTb '18CTHUbi Ha 

.unHHe aToro nepHo.ua. 

PaccMaTpHBanocb LlBH:>KeHHe 'lacTHUbi no ocH npoTOHHoro nHHefiHoro ycKopH

Tenst c pac'leTHhlM 3Ha'leHHeM 9HeprHH Ha Bbtxo.ue 9.16 Mas. YcKopstromast cHcTeMa 

COCTOHT H3 34 nepHO.llOB, }1 cnonb30Banacb 9KCnepHMeHTanbHO ycT8HOBJieHH8SI 38BHcH

MOCTb ¢aKTopa apeMeHH nponeTa T oT .unHHbi nepHo.ua l....n. • Pac'leTHaR aenH'IHHa 

aHeprHH HH:>KeKuH:a:-570 Kaa H pac'leTHast cpe.uHstst Hanpst:*eHHOCTb ycKopstromero 

aneKTpH'IecKoro nonst-18,65 KBicM. B .unHHe nepaoro ycKopstromero nepHo.ua .uony

meHa OTHOCHTenbH8SI OWH6Ka no cpaBHeHHIO C pacqe"rHOli BeJIII'IHHOfi B -4%. 

Ha pHc. 2 npe.ucTasneH rpa¢HK H3MeHeHHst ¢a3br qacTHUbi c HOMepoM .upefi

¢oaofi Tpy6KH f1. , H3 KOTOpOI"O BH.llHO, 'ITO Bee '18CTHUbi He3aBHCHMO OT HX BXOLl

HOfi cP83bi HCllbiTb!BaiOT HeKOTOpbifi "6pOCOK no ciJaae" Ha nepBOM nepHO.lle CHCTeMbi, 

npH CTpOI"OM COOTBeTCTBHH YCKOpSIIOIUeli CHCTeMbi pacqeTHbiM 3Ha'leHHSIM 

:>KeHHe '18CTHU .llOn>KHO H8'1HH8TbCSI C MaKCHManbHOI"O cP830BOI"O OTKnOHeHHSI OT 

CHHXpOHHOH ¢a3bi0 O.uHaKo cymecTBeHHoro HCKa:>KeHHSI B MeXaHH3M ¢aaoaoro .llBH

:>KeHHSI STa OWH6Ka He BHOCHT: B .uanbHeliweM 'l8CTHUbi COBepwaiOT npaBHnbHbie 

KOne6aHHSI C 38TyXaiOIUefi aMllnHTY.llOli OTHOCHTenbHO npstMofi, COOTBeT'CTBYIOIUefi 

0 
CHHXpOHHOfi cP83e 20 • no pac'leTy Ha .llnHHe yCKOpSIIOIUefi CHCTeMbi .llOn:>KHO 6binO 

y~~:na.llbiBaTbCst non'I'opa nepHo.ua ¢aaoBbiX Kone6aHHfi. YMeHbWeHHe .unHHbi nepaoro 

nepHO.ll8 llO cpaBHeHHIO C pac'leTHOif BenU'IHHOif npHBO.U_HT K yaenH'IeHHIO '18CTOTbi 
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1c. 2. J.1aMeueuue cpaabl qacTHUbl c ROM.epoM .llpeAcpoaoil:: Tpy6KH npH E = 18,65 KBicM 
u saeprlll! KH>KeKUHH W0 =570 Kaa •. 

830BbiX KOne6aHHA Bt !=ne.llOBSTenba01 ny'IHOCTb KOne6aHHA C.llBHraeTCH OT Kpa5l 
~ 

::KopHTenH BHyTpbo 3HepreTH'IeCKal cneKTp '18CTHll Ha BbiXO,lle YCKOpHTenH YXY.ll-

JaeTCSio 

3axaaT 'ISCTHilbi 0 HH>KeKTHpyeMoA B YCKOpHTenb, B npo'uecc;: YCK0-
/1-3/ 

JeHHSI aaBHCHT oT aenH'IHHhr ee Ha'lanbHOA cpaahr ¢1
0 

H cKopocTu. B pH.lle pa6oT 

5binO fiOK838H0 1 'ITO B npOTOHHOM nHHei!:HOM YCKOpHTene .ll0CT8TO'IHO XOpOWO BbUIOn-

IHeTCSI COOTHOWeHHe 

cpaaoabiA yron aaxaaTa = 3¢1S. 

H a puc. 3 npe.llcTaaneua aaBHCHMOCTb aenH'IHHbi yrna aaxaaTa oT auepreTH'IecKoro 
0 

paa6poca HH:>KeKTHpyeMbiX a ycKopHTenb qacTuu npH ¢1s=20 • Mo>l<HO BB.lleTb 1 'ITO 

a HaweM cnyqae yron aaxaaTa uecKonbKO MeHbwe pac'leTuoA aenH'IHHhi. · YMeHbwe-
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Puc. 3, 3aBucuMocTb yrna aaxBaTa oT ~mepreTuqecKoro paa5poca UH:>KeKTupyeM&rx 

B yCKOpUT91Ib 'l8CTHU I1pH cpS = 20° • 

HHe I1pOHCXO.QHT 38 C'l9T CM9LU9HHSI II9BOJ:i rpaHHUbi o5.rraCTH 3aXBaTa: TaK KaK 

.QJJHHa nepBOfi I101IHOfi .opelicpOBOii Tpy5KH KOpoqe pacqeTHOM, TO 'lBCTHUa C BXO.QHOM 

cpaaoit ¢ 0 = 2 ct> S nona.oaeT B cne.oy rom uti aaaop paHbrue '!eM none E0 .oocTHr

HeT B HeM Tpe5yeMofi B91IH'lHHhi. noaTOMy I1plipOCT 9HeprHH, o5ecne'IIIBaiOLURH LlBJJb

HeHruee ycToii'liiBoe cpaaoBoe .OBH:>KeHue, nonyqaroT 'laCTHUhi c BXOLlHOii cpaaoii 

H9CKOIIbKO M9HbW9H 2¢
5 

• 

3. BIIHSIHHe H8I1pS!:>K9HHOCTH I101ISI B pe30H8Tope H ::meprHH HH:>K9KUHH 

!Ia 4JaaoBoe .oBH:>KeHHe 

.D.nH aa.oaHHOii ycKopHrowefi cHcTeM&r, rae .OIIHHhi nepHo.ooB J...l1. u cpaKTop T 
IIM9IOT onpe.oeneHHbie 3Ha'leHHSI, ~IaCTOTa cp,a30BbiX KOIIe5aHHii, KaK BH.QHO H3 Bbipa

:>KeHHSI /1 I, aaBHCHT oT BeiiH'lHHhi cpe.oHeli Hanpst)KeHHOCTH nonn peaoHaTopa E 0 • I1a

MSHSISI B H3BeCTHbiX npe.oenaX HanpSI}KeHHOCTb fB npe.Qll0110:>K9HHH, 'ITO I101Ie B.QOIIb 

pe30HBTOpa O.QHOpO.OHO/, MO:>KHO H3MeHSITb 'IHCIIO cpa30BbiX KOne6aHHii, yK.iJS..QhiB£l

IOLUHXCH Ha .QJJHUe ycKOpHIOLUe.ll: CHCTeMbi, H TeM CaMbiM MeUSITb XapaKTep cneKTpa 

'IBCTHU HB BbiXO.Qe ycKOpHTeiiSI • 

.0.1ISI BbiSICHeHHSI BIIHHHHSI HanpSI:>KeHHOCTH I10JJH pe30IIaTopa !Ia cpa30B09 LlBH:>Ke

Hli9 'laCTHU B paccMaTp~IBaeM OM Ha.M li CJJ yqae 5biii I1p0H3 Be.Q eH 'IH CJJeHHbiM pac qeT 
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¢asoBoro nBIDKeH11H np11 HanpH*eHHOCT11 norm 18.2,8 KBicM 11 18.09 KB/cM, 

'ITO COOTBeTCTByeT· CH11)KeH11IO E 0 no cpaBHeH11IO c pactteTHOii!: Ben11tt11HOii Ha 2% 11 3%. 

YBen11tt11BaTb Hanpst*eHHOCTh He 11MeeT CMhrcna, TaK KaK np11 aToM nyttHOCTh 

¢asoBhiX Kone6an11ii 6yneT ewe nanbllle cMewaThCSJ BHyTpb ycKop11Tenst. Peaynh-

TaThi pactteTOB np11BeneHhi na p11c. 4 11 5. B11nHo, 'ITO sa c tteT · yMeHbllleH11H Ha

npst*eHHOCT11 ycKopstrowero nonst ynaeTcSJ neP.eMeC'l'11Th nyttHOCTh ¢asoBhiX Kone-

6aH11ii K Bhrxony ycKop11Tenn. H a116onee onT11ManhHoii aen11tt11Hoii E0 HBnsteTcSJ 

18,28 KBfCM
1 

T8K K8K np11 aTOM Ha nn11He ycKOp11TenSJ yKnanhiBaeTCSJ np11MepHO 

nonTopa nep11ona cP830BblX KOne6aH11fio 3HatteH11e C11HXpOHHOfi cP83hl CH11)KaeT CSJ no 

0 . 16,5 , ttTo HecKonhKO yMeHblllaeT yron aaxBaTa .. 

(Q. 

~ 

-15 20 25 .!o 
0 .s 10 n 

Puc. 4. l-1aMeHeH11e ¢ashl ttac·T11Uhi c noMepoM npelt¢oBoii Tpy6KH np11 
Eb =18.28 KBicM H aHeprH11 HH*eKUH11 W0 = 570 KsB. 
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0 5 to 20 25 

Pnc. 5. YlaMeHeHne cpaabi qacTRUbi c HOMepoM .upettcpoeot!: Tpy5Kn npn 

Eo =18.09 KBICM n sHeprnH RH:>KeKURH W0 = 570 Kse. 

H eKOTOpbie BbiBO.llbi OTHOCHTen&HO _ XapaKTepa CIIeKTpa MO:>KHO cnenaTb R3· 

KpB:BbiX 1 .ll8IOIUHX 38BHCHMOCTb SHeprRH 'l8CTHUbi H8 BbiXO.lle ycKOpHTenSJ OT ee 

exonHofl: cpa3bi ¢ 0 • TaKHe rpacpHKR nnSJ Tpex 3Ha'!eHHti HanpB:>KeHHOCTH ycKopgro

ruero nonSI npneeneHbi Ha pHc. 6. BenH'lHHa npoeKuRH Ka:>Knott H3 3THX KpHBbiX Ha 

· oc& opnHHaT onpenenSieT MaKCHManhHbiti 3HepreTH'leCKHti paa5poc-wupRHY cneKTpa 

'l8CTHU no OCHOB8HHIOo 3Ta xapaKTepHCTHK8 o5ycnoaneHa p83MepaMH cenapaTpRCCbi 

H8 BbiXO.lle 'yCKOpHTen.s: H T8K K8K npH H3MeHeHHH .HanpSJ:>KeHHOCTH nonSI B LIOny

CTHMbiX npenenax 'lHCnO cp830BbiX KOne5aHHti H8 LinHHe yCKOpHTenSI MeHSieTCSJ 

l!e3H8'lRTenhH0 1 TO R p83Mep cenapaTpHCCbi OCTaeTC.SI npaKTH'!eCKR HeR3MeHHbiMo 

CoxpaHsteTcSI, cnenoeaTenhHO, H nonHbrti aHepreTR'!eCKnti paa5poc , KOTOpbrti .unSI 

KpRBbiX 1 npRBe.neHHbiX H8 pRe. 6 1 COCT8BTISieT OKOnO 2.5%. EcnH RCXO.llRTh R3 
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oo too 20° yq 
0 

Pnc. 6. 3aBUCUMOCTb 9H9pi"IIII 'i8CTIIUhi Ha Bb!Xo.o:e YCKOpHTeJIH OT ee BXO.O:HOM 

cpa3bi ¢ 0 IIpH pa3JIII'iHbiX 3H8'i9HHHX HaiipSDK9HHOCTI:I 9JI9KTpli'I9CKOI"O 

IIOJIH E 0 n sne,prnn IIH*eKuHn W0 == 570 Kas. 

IIp9.0:IIOJIO)K9Hl:IH paBHOM9pHOI"O 38XB8Ta 'i89THU Ha 0.0:HH8KOBbi9 HHTepBaJibl BXO.O:Hh!X 

YI"JIOB ITO BCefi 06JI8CTII 38XB8Ta, TO MO)KHO IIOCTpOiiTb 9H9pi"9TH'i9CKJIM crreKTp Ha 

Bb!XO.O:e YCKOpiiTenn, IIOK838HHh!il: Ha pnc • 7. XoTH IIOJIH8H WMpliHa CIIeKTpa IIO oc

HOB8HJI!O rrpu paamr'iHhiX anaqennsrx E 0 ne MeusreTcH cyw:ecTnenuo, ero wnpMua na nony· 

BbiCOTe CHJibHO 3o!lBUCHT OT TOI"O, H8CKOJibKO 6JIH3KO K Bh!XO.O:y yCKOpliTeJist H8XO.O:HT-

est nyqnocTb cpaaOBhiX Kone6anuil:. TaK Kpnsasr .o:nst 
Eo == 18,28 Kn/cM, HMe IOW:ast 

Ha prrc. 6 HaH60JibWee IIJiaTo, COOTB9TCTByeT Han6onee Y3KOMY CII9KTpy Ha pHC. 7 • 
f'!' 

ToquocTh rro.o:.o:ep*aHJHI pacqeTIIofi BeJIH'iHHhi E 0 .o:nn o6ecrreqeuHH yaKoro crreKTpa 

'i8CTIIU Ha Bh!XO.O:e, K8K Blf.O:HO If3 COIIOCT8BJI9HMSI KpHBhiX Ha prrc. 7 
1 

.O:OJI)l{Ha fih!Th 

3H8'iUT9JihHO JIY'iiiJe 1%. 

PeaynhTaThr pacqeToB cpaaosoro .o:nn*eiiHSI rrprr aiieprunx HH*eKuirrr, OTJIII':raro

w:rrxcn OT pacqeTuoil: DeJIIr'iirllhi 570 Kaa ua 3-5%, rrpime.o:eHhi na puc. 8-10 • Ha

rrpH)KeuuocTh IIOJISI rrpn 9TOM COXp8HirJI8Ch 18,65 KBICM. l13M9H9Ul:le 9H9pi"UH HH)I<9K• 

UHII, 9CT9CTB9H!-t0 1 CMJihUO HCK8)K89T XapaKTep cpa30BbiX KOJie6aiiufi; Y3Jibl cpa30Bb!X 

Kone6anrru ue pacnonararoTcn 6onhwe ua npstMofi, cooTBeTcTDyrow:el'i CHHxpourioH: 

cpaae. I1x CM9W:9IIH9 OT 9TOH IIpHMOil: rrpu yBeJIM'I9HHH H yMeHhWel!HU 9H9pi"Hl:l nu-
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3HepreTH'i9CKHil: C09KTp Ha BbiXO,ll9 YCKOpHTenB. 

1 HanpB>K9HHOCTb aneKTpH'i9CKOI'O nonB E 0 -18,66 

2 HanpB>K9HHOCTb aneKTpH'i9CKOI'O nonB Eo = 18,09 

3 HaOpSl>K9HHOCTb 3neKTpH'i9CKOI'O nonB Eo = 18,28 

KBICM 

KBICM 

KBICM 

3HeprHB HH>K9KUHH so acex cnyqagx,paBHa 670 Kas. 
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5 to ~5 Ro 25 So. n. 

YJaMeHeHHe !lJa3bl 'ISCTHUbl C HOMepOM .opeA!lJoBoit Tpy6KH npH 

Eo =18,65 KBicM H aHeprHH HH:>KeKUHH W0 =587 KaB. 

5 'l"o -15 2o 1'2.. 

PHc, 9. YlaMeHeHHe ¢aabi 'laCTHUbi c HOMepoM 

E 0 =18,65 KBicM H aHeprHH HH,:>KeKUHH 

25 

.opeA¢oBoA 

W0 =553 

.so 
Tpy6KH npH 

KaB. 
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Prrc. 10. YfaMeHeHHe cpa3bi "'aCTHUbi c HOMepoM .upeiicpoBofi Tpy6KH npH E =18,65 KBicM 

H aHeprHH HH:>K~KUHH W 0 =542 KaB. 
0 

:>K9KUHH no CpaBH9HHIO C p8C"'9THO:il: B9JIH"'HHO:il: npOHCXOLlHT B npOTHBOllOJIO)KHbie 

CTOpOHbio Yf3 pHC. 11 BHLlHO, "'TO npH OTKJIOH9HHH OT pac"!eTHO:il: B9JIII"'IIHbi 

Ha t_ 3% , llOJIHbiH 8H9pl"9TII"'9CKH:il: pa36poc Ha BbiXO.[le COXp8HSieT CBOe 3H8"'9HRe, 

HO. Iili O.UHa Il3 llOK838HHbiX KpHBbiX He o6na.uaeT Ll0CT8TO"'HO 60JiblliiiM_ IIJI8T0
1 

o6e

Cll9"'HB8IOUlllM Y3KHH Cll9KTp Ha llOJIYBbiCOTe. npn 3Ha "'HT9JibHOM I13M 9H9HIIH aHep

l"HH HH:>KeKUHH IKpHBast .unst W0 = 542 KaB/ MO:>KHO nony"'HTb M'eHblliYIO BenH"'HHY 

llOJIHOI"O 8HepreTH"'9CKOI"O pa36poca'1 HO 8TO npOHCXOLlHT H3-38 3H8"'HT9JibHOI"O COKpa

Ul9HHSI o6nacTn aaxBaTa n,cne.uoaaTenbHo, HHTeHcrrBH:ocTH ny"'Ka. B To )Ke BpeMSI 

8H8JIOI".H"'Hbie KpHBbie, llOCTpOeHHbie LlliSI 30-fi .upe:il:cpOBOH Tpy5KH 1 Ha KOTOpyiO IIpH

XOLlHTCSI IIY"'HOCTb cpa30BbiX KOJie6aHH:il: rpacprrKO B, npHB9Ll 9HHbiX Ha pHC. 2, HM9IOT 

nnaTo H noKa3biBaiOT, 'ITO 3Ha"'rrTenbHaSI "'aCTb IIpOTOHOB cocpe.uoTO"'eHa B yaKOM 

HHTepBane aHeprn:il:. 

BbiBOLlbi OTHOCHT9JibHO 38BHCHMOCTH xapaKTepa Cll9KTpa Ha BbiXOLl9 YCKOpHTensr 

OT pa3MepOB cenapaTpHCCbi II OT TOI"O, H8CKOJibKO 6JIH3KO K BbiXOLlY yCKOpHT9JISI 
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PHc. 11. 3aBHCHMOCTb SHeprRR. '18CTRU H8 B.bJXO.lle ·ycKOpHT9JtH OT BXO.llHOii cP83.bi 

c:llO IIpH paGJtH'IH.biX 3Ha'leHHHX aaeprHR HHmekuHR Wo H' HanpHmeHHo-

CTR ycKopsuomero nonH Eo ::= 18,65 KBicM. 

Woa 57oi::,C 

W0 :.587J:B/ 

-3o0 -2oo -7'00 

WC..N,IJ 

7.66 

7.35 

oo lo0 
2o0 ~ 

PRe. 12. 3aaRcHMOCTb ~Hepr~H 'laCTHU aa 30-a .llpeii<Poaoll: Tpy5Ke ycKopHTenH 

OT BXO.llHOti cP83.bJ c:llo IIpH H8IIpHmeHHOCTH YCKOpHIOmero IIOJtH. 

E 0 = 18,65 KalcM !'I paanR'IH.biX aaa'leHHHX aaeprHR RameKUHH~ 
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pacnonomeHa ny'iHOCTb cp830BbiX KOneoaHHfi oonbW HHCTBa 'i8CT HUt 38XB8'i9HHbiX 

a npouecc ycKopeHRSI 1 cornac~IOTCSl co cTporoA TeopHeA cpaaoBbiX Konet5aHHA 

c ManoA aMnnRTY.llOA H cnpaBe.llnHBbi. He TOnbKO JlnSI Hawero qacTHoro cny'iaSI, 

HO R .llnSI nrot5oA .llpyroA ycKopSI rome a CHCT9Mbi. 

PyKonHCb nocTynHna B H3.llaTenbCKRA oT .ll en 
13 cpespanSI 1960 ro.lla. 
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