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MeTOJl yCKOpeHHSI Jleil:TOHOB H a -'laCTHU Ha CHHXpo¢aaoTpOHe 6biJl 

npeJlJlmKeH B 1968 I'OilY /1,21. B 1969 I'OilY 6binH npoaeJleHbi nepBbie aKcne

PHMeHTbi no ycKopeHHIO Jleil:TOHOB B CHHxpo¢aaoTpOIIHOM pe:lKHMe /3/, a B 

1970 I'OilY nonytieHbl nepBbie peayJlbTaTbi !pH3H'leCKHX HCCJleJlOBaHHil: Ha 

BbiBeJleHHOM ny'!Ke Jle:fiTOHOB 1 YCKOpeHHb!X JlO MaKCl!MaJlbHO:fi 9Hepi'HH ./4 / • 

Y CKOpeHHe B CHHXpo¢aaoTpOHHOM pe:lKHMe OCylUeCTBJlSieTCSI B JlBa 9Tana: 

BHatiane Ha BTOpO:fi KpaTHOCTH 'laCTOTbl o6paiUeHHSI ny'1Ka 1 a 3aTeM 1 nocne 

ilOBTOpHOI'O 38XBaTa '18CTHU Ha "CTOne" M8I'HHTHOI'O ilOJlS11 Ha nepao:fi KpaT

HOCTH. TaKoil: pemHM ycKopeHHSI noTpe6oBan paapa6oTKH cneuHanbHO:fi npor

paMMbi JlJlSI ynpaBJleHHSI 'laCTOTOil: yCKOpSIIOlUei'O HailpSI:lKeHHSI. 

B pa6oTe paccMaTpHBaeTcsr npHHUHn nocTpOeHHSI aaKoHa ynpasneHHSI 

'laCTOTO:fi yCKOpSIIOlUei'O HanpSI:lKeHHSI H npHBOJlHTCSI KpaTKOe OilHCaHHe ~nna

paTypbio 

1. 3aKOH CBSI3H Me:lKJlY 'l8CTOTOfi YCKOpSIIOlUei'~ 

HailpSI:lKeHHSI H HanpSI:lKeHHOCTbiO Mai'HHTHOI'O llOJlSI 

flpH ycK9peHHH aapSI:lKeHHbiX 'laCTHU B CHHXpo¢aaoTpOHHOM pe:lKHMe Ha 

CpeJlHeil: paBHOBeCHO:fi op6HTe ilOCTOSIHHO:fi JlJlHHbl, '18CTOTa YCKOpSIIOlUei'O Bh!CO

KO'l8CTOTHOI'O HanpSI:lKeHHSI "{ 0 " JlOJl:lKHa· H3MeHSITbCSI nponopUHOHaJlbliO CKO

pOCTH 'laCTHUbl /5/ 
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rAe: v .r t) - cKopocTb pasaosecaoit 'laCTHUbi; 11.= ( 2 rr R. + L ) 

MeTp pasaosecaoit op6HTbi; R. - paAHyc paBHOBeCHOit op6HTbi; 

- nepH

L- cyM-

M8pH8B anHH8 npBMOnHHeitHbiX npoMelKyTKOBi 

t - BpeMeHH8B KOOpaHH8T8o 

q - KpaTHOCTb yCKOpeHHBi 

C Apyroit CTOpOHbi, BO BC9X TO'IKSX op6HTbl B Ka:lKabiit MOM9HT BpeMeHH 

aon:lKHO BbinOnHBTbCB COOTHOIII9HH9 

E2 =E! +[ZeH(8,t)R(8)]
2

, (2) 

rae: E - nonHaB aHeprHB qacTHUbi; E 0 - aHeprHB :noKOB 'laCTHUbi; e -

aapM npOTOHa; Z - 'IHCnO npoTOHOB B '18CTHUe; H - HanpB:IKeHHOCTh 

MarHHTHoro nonSI; R - paaHyc KpHBHSHbi op6HTbi; 8 - aaHMyTanbHaSI Koop-

aHHaTa. 

EcnH noTpe6oBaTb, 'IT06bi B npouecce ycKopeHHSI paaHyc KPHBH3Hbi op-

6HTbi 6hm nocTOSIHeH ( R = R 0 = const ) , To B H3MeHeHHH BO BpeMeHH 

BenWtHH "{ 
0

" H "H " aon:lKHa BbinOnHSITbCSI onpeaeneHHaSI CBSI3b, a HM9HHO, 

'laCTOTa yCKOpSIIOIII9I'O HanpSI:lK9HHSI '7 O , aon:lKHa "cneaHTb" aa H3M9H9HHeM 

MarHHTHoro nonSI "H" cornacHo onpeaeneHHOMY aaKoHy. Y'IHTbiBaB, 'ITO 

E f3 = y 1 - ( __ o_ )2 
E 

E
0

=Am0 c 2 
V=C•f3; 

rae: C - CKOpOCTb CBeTa; A - 'IHCnO HyKnOHOB B '18CTHU9i m o- M8CC8 

nOKOSI HyKnOH8
1 

H3 ( 1 ) H (2) nei'KO HaitTH He06XOAHMbiH 3aKOH CBSI3H M9:lK-

ay"f0"H "H 

q•c H 
fo = ---- ----------

2rrR+L 2 A 
o V ( m 0 c ) 2 ( )2 + H 2 

eRo T 
BbipaaHTb qacTOTy B Mru, a EcnH anSI yAo6cTBa 

(3) 

HanpSI:lKeHHOCTb Mal"-

. HHTHOl"O nonB B KapcT, TO aTOT 3aKOH anSI CHHXpocpa3oTpOH8 0l1.Hl1 HMeeT 

BHa: 

1,44 q H[Ka ] 

= . A 2 
fo [ Ml"U ) V 1,25 ( Z) 

(4) 

2 
+ H[Ka ] 

a ·cKOpOCTb H3M9H9HHSI '18CT0Tbl, HnH KpyTH3Ha 38KOH8 

4 

dfo 
A )2 

1,s q(z [~1. 
Ka 

dH 2 2 ] 3 
..j[1,25 ( ~ ) + H [Ka ] 

llo pesynbTaTaM Bbi'IHCneHHit Ha 3BM H8 pHC. 1 npeacTaBnE 

38KOHbl CBSI3H M9:lKI:tY "{ 
0 
~'H "H, npH q=1 AnSI ycKopeHHSI npOT( 

H AeiiTOHOB "{
0

d "( ~ =2) • .UeiiTOHHbiii SaKQH " { 0 d, ( 

160 a fo120Q a H306pa1KeH nyHKTHpHOit nHHHeii:) npHI'OaeH T8Kll 

HHSI a - 'ISCTHU H apyrnX nonHOCTbiO HOHH30BSHHbiX aTOMOB ( 

BnnOTb ao KanbUHSI ( Z = 20) 
A 

t Y KOTOpblX --z-=2. 
l13 ycnOBHH ycKopeHHSI aefiTOHOB B nHHeiiHOM yCKOPH' 

II KpaTHOCTn nonyqaeTcSI, 'ITO saaqeane MarHHTHoro nonSI npE 

TOHOB TaKoe :IKe, KaK H npH HHlKeKUHH npoTOHOB Ill. l13 cpa 

q = 1 H puc. 1 cneAyeT, 'ITO H8'18nbH8SI '18CTOTa npH yCKO 

aon:lKHa 6biTb B 2 pasa MeKbiiie, 'leM npH ycKopeHHH npoTOH 

3Ha'leHHSI qacToT oTnH'IaiOTCSI Ha .. 1 ,5%. TaK KaK aaaaiOIIIJ 

yCKOpSIIOIIIaSI CHCTeMa, npeaHa3Ha'leHHbl9 anSI YCKOpeHHSI npOT 

o6ecne'IHTb pacmHpeHHSI 'laCTOTHOl"O aHanasoaa B .. 2 pas a 6e 

peKOHCTpyKUHH, TO ycKOpeHHe aeitTOHOB ocymeCTBnSieTCSI B , 

H HM910111HitCSI 'ISCTOTHbiit AHana30H HCnOnh3yeTCSI asa:lKabi. Ha 

Hbl ycKopSIIOTCSI B pe:lKHMe BTOpoil: KpaTHOCTH 'ISCTOTbl o6paiU9Hil 

no saKoHy "f 
0 

,u " pHc. 1), a saTeM ocymecTBnSieTCSI nepe 

ycKopeHHSI B pelKHMe 'cTona" M81"HHTH01"0 nonSI H yCKOpeHHe 

aoa aHepl"HH npH q = 1 ( "[ocr II"). llpH nepexoae c q 

aon:lKHbi 6biTb YM9Hbiii9Hbl B ABa pa3a KSK 'laCTOTa ycKOpSIIOIII 

T8K H CKOpOCTb ee H3M9H9HHSI ( CMo pH Co· 1 ) • 

2. AnnapaTypa CBSI3H Me:lKI:ty qacToToil: ycKopSIIOIIIE 

HanpSI)!{9HHSI H aanpSI:lKeHHOCTbiO M8l"HHTHOI'O noJ 

.UnSI nporpaMMHOl"O ynpaBneHHSI qacToToii ycKopSIIOIIIE 

npH ycKopeHHH npoTOHOB ucnonbsyeTCSI annapaTypa, BKnro'la~ 
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------------11111111"""---------------------------------~-

= ( 2 " R. + L ) - nepH

aecaoA opoHTbii L - cyM

q - KpaTHOCTb ycKopeHHSij 

B K8lK,Qblfi MOMeHT BpeMeHH 

(2) 

pl"HSI nOKOSI 'i8CTHUbl j e -

e; H - aanpsrlKeaaocTb 

j 8 - 83HMyTanbH8SI KOOp-

1eHHS1 pa.QHyc KPHBH3Hbi op

o B H3M9H9HHH BO BpeMeHH 

leneHH8SI CBSI3b 1 a HM9HH01 

"cne.QHTb" a a H3M9H9HH9M 

:y aaKOHY. Y'iHTbiBaSII 'iTO 

B B qacTHUe; m 0 - Macca 

:>.QHMblfi 38KOH CBH3H MelK-

+-H :z 

. ru 1 a aanpSilKeaaocTb Mar

~pocpaaoTpoaa OIHIH HMeeT 

-, (4) 

aKOHa 

dfo 

dH 

1,8 q ( ~ )2 

--~===;~===;====~l[~~u ]. 
-'[ ( A ) :z :z ] 3 
v 1,25 z + H [Ka ] 

(5) 

no peaynbTaTaM Bbl'iHCneHHA aa 3BM Ha pHc. 1 npe.QcTasneHbl rpacpH'ieCKl!! 

aaKOHbl CBSI3H MelK.QY "{ 
0 

"'a "H "npH q=1 .QnH ycKopeauH npoTOHOB "{ 0 "( AZ =1} . p 

• .lleATOHHbiA SaKOH " f " ( B HHTepsane 
Od 

160 a .. 1200 a H30opalKeH nyHKTHpHofi nHHHell) npHI"O.QeH TaKlKe .QnSI ycKope

HHSI a- qacTHU H .QpyrHX nonHOCTbiO HOHH30B8HHbiX aTOMOB ( "'iHCTbiX"' SI.Qep) 

A 
BITnOTb .QO KanbUHSI ( Z = 20 ) 1 y KOTOpblX -z = 2. 

Ha ycnosaA ycKopeHHSI AeATOHOB B naaeAHoM ycKopHTene B pe>KHMEI 

11 KpaTHOCTH nonyqaeTCH1 'iTO 3Ha'ieHH9 M8l"HHTHOI"O nonst npH HHlK9KUHH Aefi•• 

TOHOB TaKoe >Ke, KaK H npH HH>KeKUHH npoTOHOB Ill. Ha cpopMYnbi (4) npn 

q = 1 H pHC. 1 cne.nyeT, 'iTO Ha'ianbHaSI qaCTOTa npH YCKOpeHHH .QeilTOHOB 

.QOn>KHa Ob!Tb B 2 paaa MeHblll9 1 'ieM npH ycKopeHHH npOTOHOB 1 a KOH9'iHble 

aaa'ieHHSI qacToT oTnaqaroTCH aa .. 1,5%. TaK KaK sa.naroulHA reaepaTop 1~ 

yCKOpSIIOIUaH CHCTeMa, npe.QH83H8'i9HHble .QnSI yCKOpeHHSI npOTOHOB 1 He MOryT 

o6ecne'iHTb pacwapeaHSI qacTOTHoro .QHanaaoaa B ~2 paaa 6ea cymecTseaaofi 

peKOHCTpyKUHH, TO yCKOpeHHe .Qeii:TOHOB OCyJUeCTBnHeTCH B .QBa 8Tana1~,31, 
H HMeiOJUHilcsr qacTOTHbdi .naanaaoa HcnonbayeTCH .QBalK.Qbi. Ha I aTane .QefiTo- • 

Hbl yCKOpH!OTCSI B pe>KHMe BTOpOfi KpaTHOCTH 'iaCTOTbl oopatUeHHSI nyqKa ( npH q .. 2 

no 38KOHY "{ O rli " pHC. 1) 1 a 38T9M OCyJUeCTBnSieTCSI nepeXO.Q Ha 11 STall 

ycKopeHHSI B pe>KHMe "cTona" M8l"HHTHOI"O nonH H YCKOpeHH9 ll? M8KCHManb-

HOil aaepl"HH npH q = 1 ( "{ Od"I;' ) • llpH nepeXOAe C q=2 HS q = J 

.nonlKHbl 6biTb yMeHbllleHbl s .naa paaa KaK qacToTa ycKop.HroJUero aanpHlKeHHSI, 

TaK H CKOpOCTb ee H3M9H9HH51 ( CMo pH C. 1 ) • 

2. AnnapaTypa CB513H MelKllY qacToTofi ycKopHIOJUero 

Hanp.H>K9HH51 H HanpSilKeHHOCTbiO Mal"HHTHOI"O nonS! 

Jln.H nporpaMMHoro ynpasneHHSI qacToToil ycKop.HroJUero aanpsr>KeHH.H 

IIPH ycKOpeHHH npOTOHOB HCITOnbayeTCSI annapaTypa, BKnroqaJOIU8SI B C9051 HH-
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Hr... 

I 
Puc. 1. 3aBBCBMOCTb 'ISCTOTbl B CKOpOCTB ee B3MeHeHBSl npB ycxopeHBB 

dfo df 
npOTOHOB ( {

0 
, P ) B AeATOHOB ( f , Od

1 

p dH 0d1 dH 
aa I sTane 

d f 0<111 Ha II sTane) B cjlyHKllHB aanpiDKeHHOCTB . MarHBTHo-
B fo dll ' dH 

ro nong "H ·~ 

6 

TerpaTOpHbii!: JlST'IHK MSI"HHTHOI"O nong, cPYHKUHOHanbHbii!: np 

3aAaiOIItHi!: reHepaTop 161. 3Ta annapaTypa 6&ma H3I"OTOBneHa 

TaX: OCHOBHOI"O H pe3epBHOI"O. 0JlHSKO npH JlOCTSTO'IHO BbiC< 

(npoCTOH ycKopHTeng no BHHe aToi!: annapaTyp&I cocTaam 

He 6onee 0,1% pa6ot~ero apeMeHH ycKopHTeng) OllHH H3 KC 

TH'IeCKH He HCnOnb30Bancg H OKa3ancg none3HbiM llng. clJopME 

HOI"O 38KOHSe 

Ha pHc. 2 npellCTaBneHa 6noK-cxeMa annapaTyp&I H llHa 

B xapaKTepHbiX TO'IKaX. l1HilYUHpyeMag Ha OXBSTbiBSIOIUei!: J 

no BCeMY a3HMYTY ycKOpHTeng HHTei"paTOpHOi!: KaTyruKe (H~ 

UHOHanbHag CKOpOCTH H3MeHeHHg MSI"HHTHOI"O nong, nocTyn 

TerpaTopa *1*, KoTop&Ii!: npellCTaangeT co6o10 ycHnHTenh nc 

OXBa'leHHbii!: eMKOCTHOi!: OTpHUaTenbHOi!: o6paTHOi!: CBg3blO. Ha 

XO/le HHTerpaTopa "U HHT:• onHCbiBaeTCg Bb!pa.lKeHHeM 

I"lle k 
HHT. 

t 

UHHT. = kHHT. f 
'o 

. 
H d t = kHHT. ( H-H 0 ) ' 

KOScPcPHUHeHT nponopUHOHanbHOCTH, onpellengE . 
MH KaTymKH H HHTerpaTopa H paBH&Ifi ... 15,8 a/Ka; H 

MeHeHHg Mai"HHTHoro nong; H0 - 3Hat~eHHe MSI"HHTHoro non 

MeHH "t 
0

" 1 C KOTOpOI"O HS'IHHaeTcg npouecc HHTei"pHpOBa 

'leHHg HHTei"paTopa) 1 paBHOe ""115 a. 

BXOilHbiM CHI"HanoM 381l8l0Ill9I"O I"eHepaTopa ugu gang 

C Bb!XOJlS cPYHKUHOHanbHOI"O I:Jpeo6pa30BaTeng " U qm., •. no H3E 

paM - Hat~anbHoi!: t~acToTe H KPYTH3He 3allaiOIItero reHepaTo 

'ISCTOTa Ha ei"O BbiXOile 

f o = f oHat~.+ S Uq,n ' 

I"lle: f - Hat~anbHag 'ISCTOTa I"eHepaTopa, paBHag 150 
oHat~. 

KPYTH3Ha MOilynguHOHHOi!: xapaKTepHCTHKH reHepaTopa no ax 

HHIO. TaK KSK Ha BXOJle 38/l8lOIU9I"O reHepaTopa HMeeTCg 

MOilyngUHH 'ISCTOTbi HCUOnb3yeTcg nllrub HeKOTOpag 'ISCTb 1 

UHOHSnbHOI"O npeo6pa30BaTeng,. TO 
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10 .. 

leHBH npB yCKOpeHHB 

Jf Odl 

dH 
aa I aTane 

np~eHHOCTB MSI'HBTHo-

TerpaTopabiJ:I: ll8T'IHK M8I'HHTHOI'O nOliH, 4JyHKUHOH8llbllbiJ:I: npeoopa30B8Tenb H 

aaAaiOIUHJ:I: reHepaTop I'd!, 8Ta annapaTypa obma H3I'OTOBneHa B ABYX xoMnnex

Tax: OCHOBHOI'O H peaepBHOI'O, 0AH8KO npH ll0CT8TO'IIl0 BbiCOKOJ:I: H8Jle)KHOCTH 

(npOCTOH yCKOpHTeliH no BRae STOil: annapaTypbi COCT8BliHIOT 0 B CpeAaeM, 

He 6onee 0,1% pa6oqero BpeMeHH ycxopHTenH) OAHH H3 xoMnneKTOB npax

TH'IeCKH He HCnOnb30B8liCH H OK838liCH nolle3HhlM JlliH 4JopMHpOB8HHH AefiTOH

aoro aaxoaa. 

Ha pHc. 2 npeAcTaBneHa 6nox-cxeMa annapaTypbi H AHarpaMMbi CHrHanoB 

B xapaKTepabiX TO'IK8X, i1aAyURpyeMaH aa OXB8Tb!B8IOIU9J:I: pa6o'lyiO OOll8CTb 

no BCeMy 83HMYTY ycxopHTeliH HHTerpaTopaoJ:I: KaTywxe (J1K) 8nC, nponop

UHOaanbH8H CKOpOCTH H3MeHeHHH M8I'HHTaOI'O nonH, nocTynaeT Ha BXOil HH

TerpaTopa "1 6
, KOTOpblH npeACT8BliHeT COOOIO YCHliHTenh nOCTOHHaoro TOK8 1 

OXBa'leHHbiJ:I: eMKOCTHOJ:I: OTpHUaTellbaoii oopaTaoii CBH3biO, HanpH)KeaHe Ha Bbi

XOAe HHTe£'p8TOpa "U HaT:, onHCbiBaeTCH Bbip8)KeHHeM 

t 

UHaT. = kHHT. f 
'o 

. 
H dt = kHHT. (H-Ho ), (6) 

rAe k - KOa<iJ<iJHUHeaT nponopUHOH8llbHOCTH, OnpeAeliH9MbiJ:I: napaMeTpa-
HaT, . 

MH KaTyWKH H HHTerpaTopa H paBHbiH ... 15,8 a/xa; H - CKOpOCTb H3-

MeHeHHH MaraHTHOI'O nOliHj 8 0 - 3Ha'leaHe M8I'HHTHOI'O nong B MOM9HT Bpe

MeaH ''t
0 

, C KOTOpOI'O H8'1HH89TCH npouecc HHTerpHpOBaaHH (none BKliiO

'IeHHH HHTerpaTopa), paBHOe "'115 a, 

8XOilHbiM CRraanoM 381l8IOIU9I'O reHepaTopa .. 9"' HBliH9TCH aanpH)K9HH9 

C BbiXOil8 4JyHKUHOH8llbHOI'O ~peoopa30B8T9liH " U 4Jn", no H3BeCTabiM napaMeT

paM - aaqanbaoii qacToTe H xpyTR3He aaJlaroxuero reHepaTopa onpeAenHeTcH 

'18CTOT8 H8 9I'O BbiXOJle 

(7) 

I'll9! { - H8'18llbH8H '18CTOT8 reaepaTOpa, paBH8H 150 KI'Uj S = -~ -
o Ha'l. ll U tlln 

KpyTH3H8 MOilYliHUHOHHOH XapaKTepHCTHKH reaepaTopa no BXOJlaOMY aanpH)Ke

aHIOo Tax xax aa BXOAe aaAaroxuero reHepaTopa RMeeTCH ASliHTenb, H llliH 

MOJlyliHUHH '18CTOTbl HCnOllb3yeTCH liHWb H9KOTOpaH '18CTb HanpH)K9HHH 4JyHK

UHOH8llbHOI'O npeo6pa30B8T9liH,, TO 



{ o "' { o HS'Ie + k ll S r U4Jn <a> 

rne: kn - KOs$$HUHeHT nepellS'IH nenHTenR (npH ¢opMHpOB8HHH npOTOHHOro 

38KOHa k ll .. 0,14); sr- co6CTBeHH8R KPYTH3Ha MonynRUHOHHOft xapaK-

TepHCTHKH reHepaTopa, paBHaR "' 65 KrU/B. 

Bhr6paHHoe 3Ha'leHHe Ha'lanbHOfi qacToThi reHepaTopa, paaHoe 150 Kru, 

onpenenReT none BKnro'leHHR HHTerpaTopa ( 

TOHHhlM 3aKOHOM CBR3H (4JopMYna (4) npH 

.. 115 a) B COOTB9TCTBHH C npo

q =1 H ·1 =1 ). TaK KaK Ha-

qanbHSR '18CTOT8 npH YCKOpeHUH nefiTOHOB MeHhme B 1,5 pa3a Ha'lanhHOfi 

'laCTOTbJ reHepaTopa, TO Ha'lanhHblfi yqacTOK nefiTOHHOrO 38KOH8 npH q = 1 

He MO*eT 6b!Tb peanH30B8H Ha npellH83HS'IeHHOfi nnR YCKOpeHUR npoTOHOB 

annapaType, acnencTBHe qero oa u3o6pa*eH Ha puc. 1 nyHKTupHofi nuHHefi 

Ha aceM I sTane. B TO *e apeMR, npH q = 2 Ha HaqanhHOM yqacTKe OH He3-

Ha'IHTenbHO OTnH'IaeTCR OT npOTOHHOrO npH q = 1 ( CM. pH C. 1 ) • 

no 1I3BeCTHhlM napaMeTpaM HHTerpaTOpHoro ll8T'IHK8 MarHHTHOrO nOnR 

H 3aAaromero reaepaTopa ( k , f , S , k n ) H B cooTseT-
HHT. 0 Ha'l. r 

CTBHII C 4JopMynofi (4) MO*HO HafiTU 38BUCUMOCTb BbiXOilHOrO HanpR*eHUR 

¢yHKUUOH8nhHOro npeo6pa30BaTenR OT BXOilHOrO. PemaR COBMeCTHO ypaBHe

HUR (4), (6) H (8), nony'IHM 

UHHT. 1 

U!!Jn = 
1,44 q --k n S r k HHT. (9) 

A 2 u HHT. 2 v 1,25(-z-) +(H
0 
+----) 

k HHT. 

fpa4JUK $yHKUUU U 4Jn = F ( U ), paccquTaHHofi no ¢opMyne (9) npu 
UHT 

_i_= 2 
z , npencTasneH Ha puc. 3. B UHTepaane 

< H < 1200. a) q = 2 , a npu U >11a(H> 
HHT 

O<U < 17 a (115 a< 
UHT 

1200 a) q = 1 • 113 rpa-

¢HK8 cnenyeT, 'ITO neilTOHHbiil 38KOH MO*eT Ob!Tb nonyqeH llBYMR CnOCOOSMH: 

A. <t>yHKUUR U "' = F ( U ) UMeeT pa3pbiB B T. "A" B MOMeHT 
'*'n UHT 

nepexona c onHofi KpaTHocTu aa .npyryro (cKa'IOK c Kpuaofi Ill aa Kpu

syro 11 ') npu HeH3MeHHoft KPYTR3He MonynRUHOHHofi xapaKTepRCTHKU reae

paTopa. 

8 

I 

i f 
! 

'f 

.~ 
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·l 

~~
. 

t 
61 ' o) C 

II &'1. ~CUAurt•IO -

l.....c:J-N--.1 R 
IJ 

PHc. 2. EnoK-cxeMa annapaTypbi nporpaMMHOI'O ynpasneHHll qac 
pmomero HanplllK9HHll Anll ycKopeHHll A9ATOHOB: 1 - HHTel'p8TOp 
HeAHbiA ycHnHTenh; 3 - 6nOK ynpasneHHlli 4-5 - AHOAHbi9 6nc 
6aBO'IHbiA ycHnHTenh; 7 - cyMMHpyiOmHA ycHnHTenb; 8 - KOMM~ 

TH3Hbl MOAynHUHOHHOA xapaKTepHCTHKH 38A810In9I'O I'eHepaTopa; 
mBA reHepaTop; HK - HHTerpaTopHall KaTymKa. 

9 



($) 

~OpMHpOB8HUH npoTOHHOI'O 

3Ha Monynguuoaaoa xapaK-

!HepaTopa, paBHOe 150 KI'U 1 

a) B COOTB9TCTBUU C npo-

U 1 =1 ). TaK KaK aa-

.we a 1 ,5 paaa aaqanbHoil: 

1l:TOHHOI'O 38KOH8 npu q = 1 

~ nng YCKOpeHUg npOTOHOB 

puc. 1 nyHKTHpHoA nHHUeil: 

JaqanbHOM yqacTKe oH aea

( CM, puc. 1). 

ll8T'l:UK8 M8I'HHTHOI'O nong 

S I' 1 k n ) U B COOTBeT-

Tb BbiXOllHOI'O HanpgmeHHR 

Pewag coaMecTHO ypaaae-

lj UHT, 
2 1 +---) 

0 
k HHT. 

(9) 

HHOil: no ~OpMyne (9) npH 

0 < U < 17 B (115 a< 
UHT 

• 1200 a) q=1. 11a rpa-

nonyqea nayMR cnoco5aMJi: 

l3pbiB a T. "A" a MOMeHT 

c Kpu5oa Ill Ha KpU-

moA xapaKTepHCTUKU reae-

\1 
J 

l~ 
~ 

Puc. 2. Bnox-cxeMa annapaTypbi nporpaMMHOI'O ynpasneHHR 'ISCT<iToit ycxo
PRIDI!lero uanpaJKeHHR nna ycxopeHHR neitToaos: 1 - HHTerpaTop; 2 - uenu
HeitHhiliycunuTenb; 8- 6nox ynpasneHHHi 4-5- AHOAHble 6noxu; 6- no-
6aBO'IHblit YCHnHTenbi 7 - CyMMHPY!OillHit yCHnHTenbi 8 - KOMMYT8TOp Kpy
TH3Hbl MOAynHUHOHHOli X8p8KTepHCTHKH 38A8101ll9I'O I'eHepaTopa; g,_ 38A810-
IllHit reuepaTop; HK - HHTerpaTopHaH xaTywxa. 
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u .. ,.,,-u.,,., 
UwCOI 

100 

so 

.' 

50 

PHc. 3, 3aBHCHMOCTb BbiX011HbiX HanpSIJKeHHlt sneMeHTOB ljlyHKUHOHan&aoro 

npeo6pa3osaTe1IH B ljlyHKUHH U : I - U .~, npH q=2 H k 11 = 0,28; 
HHT 't'n 

II - U ljln npH q=l H k 
11 

= 0,14; Ill - U ljln npH q=;2 H k 11 = 0,14; 

U - H3MepeHHOe HanpliJKeHHe Ha BbiXOAe HeliHHeltHOI'O yCHliHTelllli U 6 · 1 ey Ml 

U 
6 

- aanpliJKeaHe aa BbiXOI1e 11o6aBO'IHOI'O ycHnHTenll aa I H II 
AO 11 

sTanax ycKopeHHll. 

E. IPyHKIIHSI U .., = F( U ) Henpep&raHa a r. ~r A"', ' 
't'D HHT · 

M9HHO C nepeXOAOM C OAHOil: KpaTHOCTH Ha ApyryD H3M9HSI9TC~ 

AY1ISIIIHOHHoA xapaKTepucTHKH reaeparopa. 

Ilony'leHHe pa3ph1BHOA ciJyHKilHH B03M0)KH0 1IHWb DpH H81IH1 

IlHOH8llhHhiX npeol5pa30B8Teneil: C nepeK1ID'I9HHeM HX BhiXOAOB 

pexoAa c I srana ycKopeHHSI Ha 11 • BropoA cnocol5 HMee 

npeHMYW9CTBO nepeA nepBhiM1 T8K KaK H3M9H9HHe KPYTH3Hhl 

xapaKTepHCTHKH reaeparopa a AaHHOM cny'lae MO)KHO nerKc 

C'leT H3M9H9HHSI KOS4J4JHIIH9HT8 nepeAa'IH lt91IHT91ISI "k lt , ( 

puc. 2). 

<l>yHKilHOH81IbHhiA npeol5paaoaaTellh, npeAH83Ha'leHHhiR A11Sl 

ciJyHKilHH u..," = F ( u ),COCTOHT H3 H91IHHeAHOI'O YCH1IHTE 
'!"• HHT 

HhiX 15nOKOB "4" H "5" 1 CyMMHPYDW9I'O "6" H BhiXOAHOI'O "'i 

HenHHeAH&rA ycHnHTenb npeACTaBnSieT col5oA ycHnHTenJ 

TOK8 1 OXB8'19HHhiH OTpHI18Te1IbHOA ol5paTHOll: CBSI3bD 'lepea Hen 

DOniOCHHK1 COA9P*8WHR 32 I19DO'IKH H3 AHOAOB H CODpOTHBnem 

MhiX napannellhHO "R 2 " DO Mepe OTKphiB8HHSI AHOAOBo BenH'IHH 

HHA B STHX I19DO'IK8X H ypOBHH H8DpSI)K9HHR Ha BhlXOAe HenHH 

TenS!, DpH KOTOphiX OTKphiBaDTCSI AHOAhi1 Bhii5paHhl C T8KHM pa 

nony'IHTb nepaoe DpHi5nH)K9HHe 38BHCHMOCTH 1 annpOKCHMHpOBa 

MH npSIM&rx, K. rpel5yeMoA ciJyHKUHH. TaKHM ol5paaoM, B&IXOAH' 

HenuHeii:HOI'O YCH1IHT91ISI SIB1ISI9TCSI H9KOTOpoA HeperynupyeMO 

BXOAHOI'O Ha0pSI)K9HHSI C YM9HbW8DIIleii:CSI KpyTH3HOA. 

C BhiXOAa He1IHHeAHOI'O yCH1IHT91ISI HaDpSI)K9HHe "U ey 
AHOAH&Ie 15nOKH "4" H "5', C DOMOIIlbiD. KOTOphiX ocymeCTBJ 

H8CTpOii:Ka 3aKOHa npH ycKopeHHHo .llHOAHble--'15nOKH COAep)K8T 3€ 

ueno'leK ua nocneAoaarenbHO coe.nuHeHHbiX perynupyeM&IX c 

H AHOAOB, OTKPhiBaeM&IX npu 38A8HHbiX 3H8'19HHSIX , UHY •• Tc 

'19K cyMMHpyiDTCSI Ha BXOAe AOi58BO'IHOI'O yCH1IHT91ISI DOCTOl 

OTpHUaTenhHOR ol5paTHOA CBSI3bD "6' o TaKHM ol5pa30M1 HaDp! 

XOAe AOi5aBO'IHOI'O yCH1IHT91ISI SIB1IS19TCSI HeKOTOpOA perynHpyc 

or "U HY " c aoapacraDmeA KpyruaaoA. 



~eHTOB ~yHKUHOHanbHOrO 
q:..2 n kn .. 0,28; 

npH q~2 H k IJ., .. 0,14; 

el\Horo ycnnnTenSI; U noG i • 
·o ycnnnTenSI Ha I . , H 11 

E. 4>yHKUHH U .~, = F( U ) aenpepbiBHa e T. "A" 1 ecnu OAHOepe-
... n HHT 

MeHHO C nepeXOAOM C OAHOH Kp8THOCTH Ha npyryro H3MeHSI9TCSI KpyTH3H8 Mo-

nynHUHOHHOH X8p8KTepHCTHKH reHepaTopa. 

llony~eHHe pa3pNBHOH cpyHKUHH B03MOmHO nHillb DpH HanH~HH IJ.BYX cpyHK

UHOH8n&HbiX npeo6pa30B8Tenefi C nepeKniD~eHHeM HX BbiXOIJ.OB B MOMeHT ne

peXOIJ.8 c I aTana ycxopeHHSI Ha 11 • BTopoA cnoco6 HMeeT HeCOMHeHHoe 

npeHMYmecTeo nepen nepebiM1 Tax xax H3MeHeHHe xpyTH3Hbi MonynHuHoaaon 

xapaxTepHCTHKH reaepaTopa e AaHHOM cny~ae Momao nerxo nony~HTb 38 

C'leT H3MeHeHHSI KOScpcpHUH9HT8 nepeAa~H A9nHTenst "k A" ( B 6noxe "8"' 

PHC. 2 ). 

cllyHKUHOHan&HbiH npeo6pa30B8Ten&1 npeiJ.H83Ha~eHHbiH IJ.nSI cpopMHpOB8HHSI 

cpyHKUHH U .~. .... F ( U ) 1 cocToHT H3 aenuaeAaoro ycunuTenSI "2 ", IJ.HOA-
..... HHT . 

HbiX 6nOKOB ""4" H "5"1 CyMMHpyromero '6"' H BbiXOAHOrO ""7" ycunHTeneA. 

HenuaeAHNfi ycunHTen& npencTaenSieT co6oA ycunuTen& nocTOHHHoro 

TOKa1 OXBa~eHHbiH OTpHuaTenbHOH o6paTH09: CBSI3biD ~epe3 HenHHeHHbiH IJ.BYX

noniDCHHK1 conepmamun 32 ueno'IKH H3 AHOAOB H conpoTueneHHfi1 nonxnro~ae-_ 

MbiX napannen&HO ,;R 2 " no Mepe OTKpbiBaHHSI nuonoe. BenH~HHbi conpoTHBne

HHA e STHX ueno~xax H ypoeHH HanpSimeauA Ha BN~one aenuaefiaoro ycumi

TenH1 npn KOTOpbiX OTKpbiB8IDTCSI IJ.HOAbl1 Bbi6paHbl C T8KHM p8C'I9TOM1 ~T06bi 

nony~HTb nepeoe npu6nHmeHHe 3aBHCHMOCTH1 annpoKCHMHpoeaHHoA oTpe3xa

MH npHMbiX1 K. Tpe6yeMoil cpyHKUHH. TaKHM o6pa30M1 BbiXOIJ.HOe nanpSimeaue 

aenuaeAaoro ycunuTenSI SIBnSieTCH aexoTopoA HeperynupyeMofi cpyHxuuen OT 

BXOAHOro HanpHmeHHSI C yMeHbill8IDIIl9HCSI KpyTH3HOH. 

C BbiXOAa HenuaeAaoro ycunuTenSI aanpSimeaue "U ny''riocTynaeT Ha 

IJ.HOAHbie 6nOKH "4' H "5" 1 C DOMOIIlbiO' KOTOpbiX ocymeCTBnSieTCSI TO~H8fl 

aacTpoAxa 3axoaa npH ycxopeHHH • .llnonHLie"6noxu conepmaT 36 napannen&HbiX 

ueno~ex H3 nocneAoeaTen&Ho coeAHHeHHbiX perynupyeMbiX conpoTt:IBneaun 

H nnoAoe, OTKpbreaeMbiX npu 381J.8HHbiX 3Ha~eHHSIX "Uuy ". Toxu STHX ueno

'leK CYMMHpyiOTCSI Ha BXOAe A068BO'IHOrO ycunHTenSI DOCTOSIHHOrO TOKa C 

OTpHUaTenbHOH o6paTHOH CBSI3biD '6" • TaKHM o6pa30M1 HanpHmeHHe H8 Bbi

XOAe A06aBO~HOrO ycHnHTenSI SIBnSieTCSI HeKOTOpoA perynupyeMOH cpyHKUHeii 

OT "U Hy " C B03p8CTarome:lt KpyTH3.1lOA. 
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CyMMHpyiOIUHii: ycHnHTenb noCTOSIHHOI"O TOKa C OTpHUaTenbHOii: o6paTHOii: 

CBSI3bl0 "7" t cyMMHpySI Hanpst)l{eHHSI HenHHeii:HOI"O (c KOa¢¢HUHeHTOM nepella

'IH = 2,75) H no6aao'IHOI"O (c Koa¢¢HuaeHTOM nepena'IH =1,8) ycHnHTeneii, 

HMeeT Ha BbiXOlle Hanpst)l{eHHe C yMeHbiUaiOIUeii:CSI CKOpOCTblO HapacTaHHSI1 

annpOKCHMHpOBaHHOe OTpe3KaMH npSIMbiX H H3MeHSIIOIUeeCSI no 3aKOHY 1 6nH3-

KOMY K ¢yHKUHH U .J. = F ( U ) , H3o6pa*eHHoii: Ha pHc. 3 KpHBbiMH I~ II • 
't'n HHT 

To'IHOCTb annpoKCHMaUHH ¢yHKUHH U .J. = F ( U ) nnst nony'leHHSI 
't'n HHT 

Tpe6yeMOI"O 3aKOHa CBSI3H onpenensteTCSl KOnH'IeCTBOM ~neMeHTOB, H3MeHSIIO

IUHX KpyTH3fiY 9TOii: «lJyHKUHH (npH «lJopMHpOBaHHH npOTOHHOI"O 3aKOHa 68 aneMeH

TOB HenHHeii:HOI"O yCHnHTenSI H llHOllHbiX 6nOKOB o6ecne'IHB810T TO'IHOCTb an

npOKCHMaUHH = 1 o-4) • 
0cHOBaHHeM npH Bhl60pe KOnH'IeCTBa llHOllOB llnSI nony'leHHSI COOTBeT-

CTByiOmeii: TO'IHOCTH annpOKCHMaUHH cny)I{HT XapaKTep H npenenbi H3MeHeHHSI 

nepBOii: npOH3BOllHOii: ¢yHKUHH (9) 
A 2 u HHT 

1,25 ( Z) + H /H 0 + kliit"T) dU!jJn 1,44q 
(10) 

kll S r A HHT 2 3 
y[1,25(-} 2+(H

0
+---> l 

Z k HHT 

JU HHT 

BTopaH npoH3BOllHBH !jJyHKUHH (9) 

d
2

U!jJn 

d U 2
nHT 

1,44 q 

k ll S r 

A 2 2 2 A 2 u HHT u liHT 
2H [1,25(-} +H ]+[4H +3,75(-} +2H --l---

0 Z 0 ° Z 0 k liHT k HHT 
(11) 

y[1,25 ( 1 )2+(Ho+ UnHT )2] s 
k HHT 

naeT npellCTaaneHHe 0 paCCTaHOBKe sneMeHTOB gnSI «lJopMHpOBaHHSI «lJyHKUHH 

(9). 
l13 cpaBHeHHSI COOTBeTCTBYIOIUHX KpHBbiX, paCC'IHTaHHbiX no ¢opMynaM 

( 10) H (11) H npegCTaaneHHbiX rpa¢HK8MH pHC. 41, cnegyeT, 'ITO npH OliHHa

KOBOii: TO'IHOCTH annpOKCHM8UHH llnSI ¢opMHpOB8HHSI geii:TOHHOI"O 38KOH8 Tpe-

6yeTC S1 npH6nH3HTenbHO B 2 paaa MeHbiUe liHOliOB, 'leM npH ¢opMHpOB8HHH 

npOTOHHOI"O 38KOH8t H paccTaBneHbl OHH MOI"YT 6biTb cymeCTB9HHO pe)l{e. 

l13 KpHBOfi "4' cneeyeT T8K)I{9 1 'ITO HaH60nblll99 KOnH'19CTBO llHOliOB liOn)KlJ:Q 

pacnonaraThCH Ha yqacTKax B KOHU e I H Ha'lane 11 aTanoa. 

¥u::,Cilf -~~!t C!rl 

50 

v =:::::??----
0 I is SO 7Su-

PHC. 4. npoH3BOJlHh19 !jJyHKUHH BhlXOJlHOro aanpsDKeHHH !jJyHKUH 

2 

npeoopaaoBaTenH :g!jln• (1,2) 11 d U!jJn (3,4) npH !jJopMRpc 

HHT dU
2
liHT 

TOHHOrO (1,3) H ll9ATOHHOrO (2,4) 3BKOHOB CBH3Ho 



C OTpHUaTellbHOA o6paTHOA 

(c KOa~~HUHeHTOM nepena

pena'IH ..,},8} yCRIIHTellefi1 

Sl CKOpOCTblO HapaCT8HHSI1 

HIOIUeeCSI no 38KOHY 1 61IH3-

H Ha pHC, 3 KpHBbiMH ( ~ 11 , 

~ ( U ) llliH nony'leHRH 
RHT 

'BOM aneMeHTOB 0 H3MeHSIIO

>TOHHOrO 38KOHa 68 aneMeH-

5ecne'IHB8lOT TO'IHOCTb an-

B llliSl nolly'leHRH COOTBeT

tTep H npenenbi H3MeHeHRSI 

UHHT) 

o+ "7c1iii'T 

~);]3 +---
' k HHT 

( 10) 

·. A 2 VHHT UHHT 
-3,75(-) +2H --1-- . 

Z 0 k HHT kHHT 
(11) 

l8CC'IHT8HHb!X no ~OpMyllaM 

41, cnenyeT, ttTo npH onHHa

~SI nefiTOHHOro 38KOHa Tpe-
-

OB, 'leM npH ~OpMHpOBaHHH 
. . . 

6biTb cymecTBeHHO pe>Ke, 

KOIIH'ieCTBO llHOllOB llOII>KliO 

II aTanoB. 

·I 
I 

I 
j 

PHC, 4. npoH3BO.QHbl9 «!>YHKUHH BblXO.QHoro HanpHlK9HHSI cjlyHKUHOHanbHOro 

:l 

npeo6pa3oaaTenH dUcjJn• (1 ,2) H d Ucj!n (3,4) npH cjlopMapoaaJIHH npo-
dU HHT dU 2 

HHT 
TOHHOrO (1,3) H .QeATOHHOrO (2,4) 38KOHOB CBSI3H, 
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CneAyeT aaMeTUTb, 'ITO npu pac'!eTe no ¢opMynaM (9), (10) H (11) 

" S I'" C'IllT8llOCb llOCTOSIHHOii, XOTSI, B AeiiCTBHTellbHOCTH.' OH8 B03p8CTaeT 

Ha "'20% npu H3MeHeHHH 'I8CTOThl OT "' 1 MI'U K KOHUY 'I8CTOTHOI'O AH8ll830Ha, 

TaK KaK sTOT uHTepBall qacToT npoXOAHTCSI ABa)I{Jlbi B KOHUe I n Ha II 

sTanax, TO Ha 9THX yqacTKax AHDAhi paccTaBneHhi qawe, 11nmocTpauu~ii Mo-

)l{eT Clly)I{HTb H3MepeHH8SI 38BHCHMOCTb U = «<J ( U ) , npeACT8BlleHH8SI 
HY HHT . 

Ha puc, 3, KPYTH3Ha KOTopoii pe3KO H3MeHSieTCSI B KOHUe I - Ha'!ane II 

sTanoB ( U = 10t-20B) u npu U = (80t-100) B. B ¢opMupoBaHnH 
HHT HHT 

38BHCHMOCTH U =<IJ(U ) 
Hy HHT 

J 
HCll0llb30B8Hbi 24 uenO'IKH C AHOA8MH, 

Cnoco6HOCTb ·¢yHKUHOHallbHoro npeo6pa3oDaTellSI ~opMupoBaTb ¢YHKUHID 

numb c yMeHbwamweiicSI KPYTH3Hoii HaKnaAbiBaeT onpeAeneHHhie ycnoBHSI Ha 

Bbi60p KpyTH3Hhl MOAYllSIUHOHHOll xapaKTepHCTHKH reHepa TOp a. H8 H8'18llbHhiX 

yqacTKaX I u II aTanoB, 113 ycnoBHSI yMeHbweHHSI 'IaCTOThi B 2 paaa npu 

nepexoAe c I aTana ycKopeHHSI Ha II u Ha ocHoBaHHH ¢opMyllhi (8) MmKHO 

H8llTH, 'ITO 

!!.Jy_ _ 2 foii- fo uas 

k All fon-fouas 
(12) 

rAe: k AI , k A II - Koa¢¢uuueHThi nepeAa•m BXOAHoro AenuTenSI reHepaTopa 

cooTBeTCTBeHHO Ha I u II 9Tanax; fOil - H8'18llbH8SI 'I8CTOTa [[. 9Tana. 

TaKHM o6paaoM, npu f 
011 

= 700 KI'U Koa¢¢uuueHT nepeAa'Iu AelluTellSI AOn

)l{eH yMeHbWaTbCSI B "' 2,3 paaa npu nepexoAe c I sTana ycKopeHHSI Ha II. 

llnSI nony'IeHHSI He3aBHCHMOii HaCTpoiiKH AeiiTOHHoro 3aKOHa Ha I H 

II 9Tanax B 6noKe "8" HMeiDTCSI AB8 AellHTellSI BXOAHOI'O HallpSI)I{eHHSI C 

K09¢¢HUHeHTaMH nepeAa'IH, OTllH'I8IDWHMHCSI B "'2,3 paaa, K8)1{Ablll H3 KOTO

pb!X MO)I{eT perynupOBaTbCSI B npeAellaX ± 2%, 36 AHOAOB B AHOAHbiX 6no~aX 

pa36HTbi Ha ABe rpynnbi, B nepBOii rpynne ( 6llOK "4") 16 AHOJlOB HCllOllb-

3YIDTCSI AllSI HaCTpoiiKH 38KOHa Ha I sTane, Bo BTopoii rpynne (6noK "5') 

HCllOllb30B8Hhl 20 AHOAOB AllSI HaCTpOiiKH 3aKOHa 118 II 9Tane, Tio OKOH'Ia

HHH I aT ana BXOA AIIOAHDI'D 6noKa "4 .. nepeKn roqaeTCSI c BbiXOAa HelliiHeii

HOI'O yCIIlliiTellSI K perynupyeMOMY onopHDMY HCTO'IHHKY Hanpg)l{eHIISI, IIMeiD

WeMyCSI B 6llOKe '3", 3TIIM CaMbiM AOCTHI'aeTCSJ Re38BHCHMOCTb II 9TI.lll8 

yCKOpeHHSI OT AHOAOB nepBOii rpynnhi, a peryllHpOBKOll onopHOI'O HanpSI)I{eHIISI 

AOCTuraeTCSI TO'IHBSI JiacTpoiiKa Ha'!allbHOii qacTOTbi II aTana, Ha piic. 3 no

KaaaHa H3MepeHH8SI 38BHCIIMOCTb lj 
6 

·= cp ( lj ) H8 f ( lj 6 ) H Jl 
JlO liHT AO I 

14 

Puc. 5. OcnunnorpaMMa cnrHana c HHTerpaTopa, nponopnuoaanhH 
lKeHHOCTH MSI'HHTHOI'O nonll '1/,, H CHI'Hana C ,'ISCTOTHOI'O JleTeK 
nopnnoaanhaoro 'laC ToTe ycKopHromero aanplllKeHHll "f 

0 
" 



pOpMynaM (9), (10) H (11) 

:TenhHOCTH, oaa aoapacTaeT 

tOHUY qaCTOTHOrO liH811830Ha, 

.Ba~t:tbi B Koaue I n: aa II 

:hi qame. HnmocTpaunefi Mo-

<1> ( U ) , npencTaBneHHaSI 
· HHT . 

CSI B KoHue I - aaqane II 

0 fo 100) B• B ¢opMHpOB8HHH 

I.bi 24 uenoqKn: c t:tn:ot:taMn:, 

~TenSI ID.opMHpOBaTb <jlyHKUH~ 

T onpeneneHHhie ycnoBHSI aa 

11 reaepaTopa. Ha Ha'<J:anbHhiX 

9HHSI qaCTOTbl B 2 pa38 llpH 

IOB8HHH <jlopMynhi (8) MO)KHO 

(12) 

>naoro t:tenHTenSI reuepaTopa 

tqanbHaSI qacToTa II aTana. 

lHT nepenaqn aennTenSI non

e I aTana ycKopeHn:SI Ha II. 

lefiTOHHoro aaKoHa aa I n: 

nH.BXOaHoro HallpSI)KeHHSI C 

2,3 .paaa, KB)K]:tblii H3 KOT0-

16 anonoB B nndnHhiX 6noKax 

:oK, "4u) 16 t:tHOnOB HCliOnb

J BTopofi rpynne (6noK .. 5") 
l Ha II aTane. no OKOHqa

:. ~qaeTCSI c BhJXona ae.nnueii.

ToqanKy HanpSimeHHSI, HMe~

g H938BHCHMOCTb II aTana 

JOBKOil. onopaoro uanpSimeHHSI 

,Thi II aTana. Ha puc. 3 no

U . ) Ha l(U 
6 

) H II 
HHT no I 

PHc. 5. OcuHnnorpaMMa CHrHana c HHTerparopa, nponopuHoaanbHoro aanpH

>KeHHOCTH MBrHHTHOrO nong '.1/" 1 H CHrHana C ,'IBCTOTHOI'O neTeKTOpa, npo
nopUHOHBnbHOrO 'ISCTOTe yCKOpHIOIUei'O HanpHlK9HHH "{ 

0 
" 
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u ) sTanax. CKa'iOK B aanps:nKeHHH o6s:~aaa nepeKmo'ieHHIO BXOlla 
ll06 II 

6noKa '4' C BbiXOlla HenHH9il:HOI'O ycHnHTenSI Ha onopHbift HCTO'iHHK. BnoK 

ynpaaneHHSI '3' 
1 

KpOM9 TOI'01 CHHXpOHH3HpyeT C Mai'HHTHbiM noneM pa60TY 

6noKa "8' 
1 

ynpaanSieT yCKOpS1101li9H CHCT9MOH1 BbiKniO'iaSI ycKOpS1101li99 HanpS1-

*9HH9 Bll Bp9MSI nepeXOllll C 1 STana ycKOpeHHSI Ha 11 1 CHHXpOHH3HpyeT 

pa60TY nporpaMMaTopa aMnnHTYllhi ycKopSIIOmero aanpSI*eHHSI, 

B KaqecTae HnnrocTpaUHH aa pHc. 5 npellCTaaneaa ocunnnorpaMMa, aa 

KOTOpOfi noKa3aH xapaKTep H3M9H9HHSI Mai'HHTHOI'O nons:~ "H" {CHI' Han C HH

Tei'paTOpHOI'O llaT'iHKa nons:~) H 'iaCTOTbi ycKOpS1101li9I'O aanps:1*9HHSI" { 0 " 

{CHI'Han C 'iaCTOTHOI'O ll9T9KTOpa). TiepeXOll C 1 STana yCKOp9HHSI Ha 11 

npOHCXOllHT Ha "cTone" Mai'HHTHOI'O nonSI, 

PaccMoTpeaai.di: KOMnneKc annapaTyphi noaaonil:n nony'iHTb aeo6XOllHMYIO 

nporpaMMY ynpaaneHHSI 'iaCTOTOH yCKOpS1101li9I'O HanpS1*9HHSI H o6ecne'iHTb 

yCKOpeHH9 ll9HTOHOB llO MaKCHManbHOil: saepi'HH, 

AaTopbi nonbayiOTCSI cnyqaeM BbipaaHTb 6narollapaocTb B.A. IllTbipns:~eay 

38 yqaCTH9 B HaCTpOHK9 ll9HTOHHOI'O 3aKOH8 CBS13H, 
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PyKonHcb nocTynana B aanaTenbCKHA oTnen 

20 MaR 1971 rona. 
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Y CJIOBHJI 06MeHa 

ITpenpHHTbi H coo6meaHH O.H.H.H pa~cbmaiOTCH 6ecnnaTao, 
HMHOI'O o6Meaa, yHHB9pCHT9T8M1 HHCTHTyTaM1 na6opaTopHSI~ 
aay'iHbiM rpynnaM H OTll9nbHbiM Y'i9}1:b!M 6onee 50 CTpaH •. 

ITonyqaTemiM H3llaHHi!: O.H.H.H npelloCTaBnHeTCSI B03MO*H( 
SIBHTb·HaHtiHaTHBy'a 6ecnnaTaoil: nocbmKe ny6nHKauuA B Lb 
o6Mesa npHSHMaiOTCSI aay'iHbl9 KHHI'H, *YPSanbi1 . npenpHHT 
ny6n:HKaUHH no, TeMaTHKe Ol1Hl1. · · 

EauscTBeHHbiH BHll 'ny6nuKaulilt,. · KoTopbiil: ·saM npacbma 
STO penpHSTbl ( OTTHCKH CTaTefi 1 Y*e ony6nHKOBaHHbiX B say 

· 1:3 pHae cnyqaea Mbi caMH o6pamaeMCSI K say'iSbiM yqpe 
6onee KpynshiM nonyqaTenHM aalliHX· H3llaHHR - c npocb6oR 
cnaTb HaM KllKH9-IIH60 .KHHI'H HnH. BblfiHCBTb lliiSI Hallielt -6H61 

*YPH81Ibi1 H3llaiOJ1IH9CSJ B HX CTpaaax ••. 

· ~T.QeJibHIIIe · _3anpoclll · 
.11Sll8T9llbCKHH 0Tll91I 9*9I'OllHO BblfiOIIHSI9T OKOIIO 3000 0 

COB ~a . BbiCb:n:KY H3llaHHil: 0.11.H.I1,. B .TaKHX aanpocax CII9llY 

yKa3biBaTb HHll9KC _aanpalliHBaeMoro H3llaHHst. · 

A.npeca. 

flHCbMa no BC9M BonpocaM o6MeHa nyi5nHKaUHstMH1 a TE 

OTll9llbHbie H3llaHHH cnellyeT, aanpaamrTb no -allpecy: , 

'\ 

.NJ.ocKBa, ·~ 

,rnaBHbrll noriTaMT, n/H 79., 
HaaaTenbCKHil oTaen 
06beaHHeHHDI'O H~CTHTyTa 
HaepHbiX HCCJieaoBBHHil. 

Allpec llnst noCbinKH, Bcex .q.y6nHKaUHH B nopSillK9. o6M91 

6ecnnaTHOH fiOllfiHCKH Ha, Hay'iHbi9 *YPHanbi! 

MocKBa; __ . 
TnaBHbiil OD'1TSMT1 n/H, 79. 
Hay'IHo-TexHH'IecKaH 6H6nHoTeKa 

06beaHHeHHOro HHCTHTyTa 
HaepHbiX H9cneaoBBHH/l, 


