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8xcnepHM8HTaJILB08 HCCJI8;ltOBaHHe ynpyroro pacceHHHH tiaCTHU Ha . . 
Ma.7INe yrm npH BlilCOKHX 8H8prHHX HBJIH8TCH O,nlmM HB OCHOBHWC HanpaB

neHHK B ~H8HK8 CMLHHX BBaHMO;iteflCTBHI. Ha YCKOPHT8JIHX OHHH, Cepny

XOB8 (170) H FNALCClllA) K B8CT0Hlll8MY :Bpeu'eHH llOCT8M8H8 uenaH ce

,pHH 8KCn8pHll8BTOll no aayqeHHE ynp~roro,pp-pacceHHHH. 8xcnepHM8HT8JIL

Hhl8 HCCJI8;ltOBaHllH, ll OCBOBHOM, ll8,JIHCI/B ~8 STana: 

I) HBMepeHHe .;zutqxpejieBUHaJILHWC ceqeHHI B o6JI8CTH ;t!H~paK~()HBOro 

ItHKa H .onpe;iteneHHe napawnpa HaKJioHa · ;ztH~paKIUIOHHoro KOHyca; . · 

2) HBM8P8HH8 ;ztHqxpepeHUHaJILHWC. ceqeHHfl B HHTep~epeHUHOHHOfl o6-

JI8CTH ft;t!8pBoro H· KYJIOHOBCKOrO B38HMO,ite_flCTBHff- Ill onpe,iteJI8HH8 B6~8CT.:. 

B8HHOlt_ qaCH 8MIIJIHTY;tlli pacC8HHHH Bnepei ( t = 0 . ' t - KBa;itpaT 

qeT1i1pexuepHoro nepe,itaHHoro HMDYJILCB ) • 

Ycnemuoe, npHMeHeHHe B KaqecTB8 'MHlll8HH 110,itOpO,itHOI :crpy1f,HHlt8KTH

pyeuol B.KOJILUO ycxopHTeJIH,nos110JIHJIO CBeCTH K MHHHuywy ueTO;itHqe

cKHe paBJIH'DIH _8KCll8PHM8HTOB Ha BTHX .ltBYX 8Tanax. 
. , 

Oc~OBy.pe~ep11p3euon ;ztHCC8pTaUHH COCTaBJIHe!.paaBHTH8 M8TO;ztHKH 

_ynpyroro PP"." pacceHBBH Ha uan1i1e yr~,H pe.ayJILTaT1i1,no onpe,iteneHHE 

. B,81118CTB8HHOH qacTH '' 8MIIJIH!Y;tlli. pacceHHHH. 8x9nepH11eHr1i1 ', C1HJIJ! npoBe,iteHLI 

Ha ycxopHTene F NA L ( CDIA) B , HHTe pBane sue prftlt, 50 • . ~90, raB. 

)lHccepTaUHH COCTOHT HS BB8,1t8~H,. T.!)8-X,:f~aB,,, B!>iBO;ltOB II aaKJIEtle-

HHH. •);' 

llepBaH rnua, H()CHT 06aopu1i1a xap~KT.~J:l!:i!tuelt xpa~xo pa~~MoTpeHlil 

OCHOBHlil8 p~np~BJI8HH~ T80PHH,, HCilOltLBY~~e HH~pMaUHE,,!)6, ynpyrou 

paCC8HHHH Ha M8JI1,18 yrJilil,H ;itaH .. o6sop BKCnepHM8HTaJIJ;,Hl,IX,;ltaHHWC 06 
' --" ~- - ,_ - . .::: l,. . :J ; ·" ., ' '·~. .. .lo • < •. I ' ' ' ' • ,. 

SH~preT~tJ8CKOH aaBHC~M?CT~: ~eaJil>HOli tiaC!III 8MIJJilf~Y,;tlli, lP"";P8CC8HHHH. 

Ha11epeHH8 peaJILHOI tl8CTH aMnJIHTY;tlli pacc8HHHH Bnepe,it H llOJIHoro 

C8tl8HHH BBaHMO,iteflCTBHH HMH8TCH npHMlilM cnoco6ow BKcnepHM8HTaJil>HOB 

npOB8pKH ;itHCnepcHOHHlilX COOTHOID8HHI (~C). 
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IlpoBepxa nc npaKTHqecKH oaHaqaeT npoBepxy WYH'ASK8HTSJII,HLIX npHHIO!llOB 

8KCKOM8THqecxott T80PHH llOJIH, HS OCHOB8 KOTOPHX OHH BliBO'AHTCH /I/_ 

llauep8HHe aHepreTzqecxott 88BHCHMOCTH P88JIJ,HOtt qacTH SMIIJlHTYJtH pac

ceHHHH Bnepe'A HHTepecHU C TO'IUCH apeHHH npoBepKH T80PHH KOMM8KCHHX 

yrJIOBl:DC MOll8HTOB,12 , 3/ B xaqecTB8HHOM cornacHH C KOTOpott H8XO'AffTCH 

'A8HHli6 no llOJIHlill ceqemmu s~poH-8'APOHHLIX B38HMO'A8ttCTBHtt, nonyqeHHli8 

B CepnyxoBef4/, BaTaBHH/S/ H UEPH"e <IS R j/6/. Kax nc, TSK • 110-

'A8JII> Pe)lZe llP8'ACK83liB8DT, npH pocTe llOJilllilX·ceqeHHtt p-p- B38HIIO'A8lCT-

BHH' H3M8H8HH8 8H8K8 9 -= Re Al Im A - OTHOmemm peSJil>HOtt 

qacTH 811MHTY,Al,I pscceHHHH K JIHHMOtt. sio H8118H8HH8 OD'A88TCH B OdJiac

TH 8HeprHtt ycxopHTeXH B BSTBBHH ( 300 - 400 raB ). B pesyJil>TBTBX 

8KCll8PHll8HTOB, Bl,lllOJIH8HHHX HS IS A /7/, llOHBMOCI, YK838HJl8 HS TO, 

qTo .f' npH 8HeprHHX 300 - 350 raB 118HHlr SHBK - CTSHOBHTCH llOJIOD

T8JII>HliM. O'AHBKO omzdxH aHaqeBJll 9.TaxoBu, qfo yTBBPZJtBTI> waxT za

ueHBHHH BHBKB H8JII,8H •• llauepeHHe C BliCOKOl TQqHQCTI,D 1tBWW8P8H~BJII,

HLIX ceqem1tt npH MBJIHX nepeisHHHX HMllYJil>CSX B 8TOtt OdJISCTH 8HeprHH H 

onpe~eJieMe f'(E} HBJIHJDICI> ocHOBHOl ueJII>D HSCToa•en ps6om. 

Bo BTopott rJISB8 - OllHCBH8 M8!01tBK8 SKCnepHUeHTB • 

B OCHOBY axcnepHM8HT8 noxo:zeH M8TO~ perHCTP8IOIH qacnq OT~sqH~, 

liCllOJI!,80B8JIOCI, MHoroxpaTH08 npoXOZJt8HH8 BHYTP8HHero nyqga YCKOPHT8-

JIH qepes MHW8HI>. B xaqecTBe IOIW8HH dWS, npHM8H8B8 CB8pXSBYKOB8H BO

'AOP0~8H CTpyH, HUeKTHpyeuaa B KOJII,UO ycxopHT8JIH. 

Cxeua YCT8HOBKH llPHB8'A8BS BB pHc.I. 

IlepBHqfflitt nyqox ycxopHT8JIR BSSHMO'A8ffCTBY8T C npoTOH8MH BO'AOPO'A..:

HOff CTPYH, KOTOPSH HBXBKTHpyeTCR B KOJII>UO ycxopHT6XR )USS pasa 88 

BP8MH ycICopelUIR nytma OT 50 )tO 400 rsB. qBCTHitli OT'Aaqz npoXO'AffT no 

HOHonpoBO'AY H perHcTpHpyi>TcR noJiynpoBOJUDIKOBl:DIB )teTexTopao~ 

IlpH w•xcHpo»auuol aneprxz nepBHqaoro eyus B aHepreT1qec1toK 
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cmiKTpe qacTH!l OT~aqH H86JlD~88TCH nax, COOTB8TCTBYDlIUdt ynpyrouy pac-
' -r . ~ . • • ~ . • • • • . . .• ,._ . . • 

ceaHHD(pHc .2. )lJHCJIO qacTH!l B mme ,nponop~oHaJII>HO 'AUqxpepeHI01aJILH011y 
t ·. \ r ·• ' r · . ·, : · ~ • _ · . ,~. • ·. ' ' · ·' · ' 

ceqeHHD B JiadopaTOPHOit CHCT8M6 KOOP.ItHHBT. B yrJIOBOM HHTepBaJie 

1:J/J::.+ 3° WOHOBaH qacu, cne~Tpa CJI~6o, :aaBHC~T OT y,rJia, ,HsuepeHHH., 9To · 
·-:-'.: ." ·-~ ,: ~~:: ·-:;'·!:_.·1.~ , ... ._. - . 

~aeT BOBMO:ZHOCT!, onpe~eJIHl> ~OH, C~BHraH,~8T8KTOpli H8 MBJilitt yroJI, 
I • i,. • .. ; ~ : • I ;, • , • ; '~ • -, . . . t • •• ~ • ; ' • • . < • 

npH KOTOPOII o6JI8CTI, ynpyroro llHK8 JI8:IH1'",HHJ;8, noporoB perHCTpaqHH. 
\ '.; t <-' '·.. ' > • ' : '.' ; ' ••• ,l ~ ' • •,. • ,~ • . . . 

liHWOPIIB!lHH, noJiyqeHHBH c., KP6JIHH8BllX noJiynpoBO'AH~KOBliX ,ll8T8KTO-
,-~ ' . . . .• . ' •. ! ; . - • . '.. . ~ • . . •. , ,. . 

poB, 11PHHHM88TCH H 8HSJIH8HPY8TCH MHOrOK8H8Jll,HliJI.C118KTPOM8Tpou, pado-
• , • ', • ·. c~ .' ·; . _. ,.: ', ', •:,: ; • '·." , ·.i.; •• "··· • •• , . ·• • ' . '" • 

T8i:iutHU Ha JIHHHl'I C BlillHCJIHT8JILH0'1 MSmHHOtt, -~ .. ·-~- ·: ~ _; ",: ·.-·. , .. · ::, .··. ,·: ~ 

AnnapaTypa sxcnepHMeHTa 130 uuorQu,no~o6Ha annapanpe paHee .npo-. 

Be~e~Horo ~aw,axcn~p~~e~Ta.Ha,ce~~yxoB~xoM yc~op~~eJie,)8 , 9:roi 
• ➔ • -"' •• , : _, ~, ... !' > . '; ·: .: '•' ' . , -- . . . . ,, ' 

Pa:3JlHllHSI, B OCHOBHOM, COCT0.111' B CJI8,ll;YJ.)1118ll: , , ',•' ,:,. ,, 

I) B KYJIOHOBCK9tt 06JIBC'l'~.H8W8P8HHtt, F~~ ceqeHHe B38HM~~8~CTBHH 
. . . . ' ~ ' ~· ,. '• . ' . . ~ 

peax~.1B8Jl,Hf!H~aeT~H, C YM8lfl>W~HJ,t8Jil YfJIB ,pacceHH~H, ''lqqHOCTl, B. onpe)'.le-
< .i• - . ' ' ·' ~ ., • 

Jl8fi,i!~ nap~ll,8TJl8 9 :130. ~IHOrOII 88BHCHT OT TOllHOCTH ,011P8'A8JI8,HHH yrJIOBO:.. 
' . -. ~ . . '" . ' '"" .. 

ro 110JIO:Z8HHH 'A8T8KTOPOB no OTHOW8HHD K !l8HTpy.TH:Z8CTH CTPYH- Tax 
... •• •· - , •• '.: "f • •• ., • 

C'ABHr HS,± I _.,~~'A ~~i,1,BOJ.U:lT, __ K 11811_8H8HHD napau~'fPS 9 ,H~ ± 0,05 npH 

CT8THCTHqecxott. H8011P8~8JI8HHOCTH- + 0,008., Toquocu ,110JIOllt8HHH ,l(8T8K-, 
:·•,.., ', .'. ·. "-, ; ,;,l .. •' - ; • 

TOpOB 110 (ITHOW8HHD ,{;( lt8HTpy ,TH:Z8CTJI B CB_On. O,ll8P8,.lll> 011P8ll8JIR8TCH, H8-

011P8'A8Jl8HHOCTHIIB reoueTpHll8CKHX HauepeHHtt ,H psc11pe.,1teJI8HH8II B8Ul8CTBa 
.:,, . ·.. ., . ,.. ,. . ' ,.,. -: -·. . ' ' .. . 

CTPYH B 06JI~~rH B38HM,O'A~ttCTBHf!: (WOPllli ~TPYIA) • 0'AKH )Ill cnocodo,B 

y11eHI>llle~11a ~aHHUX Heonpe~.~JieHaocTett .cocTOJ,tT 1! ppaB~!lHJ,tH, sHe,p_reTHlle-

CKHX cneKTPOB OT ynpyroro ,pacceRHllft C KHH8118THKOtt BSSHMQ~ettCTBHH. 
. - . • i ,, ~ '" ' ,. • • ' • • 

IlepeBO'A C118KTPOB B. aaepreTJ1qecxy11 WKBJIY ocy111ecTBJI~8TCH, 11Pl'I 110110UIH 
. .. . ' . ' ' .. ·. ·• . 

KSJIHdlJ,OBOqHHX KOHC'1'8HT 1 KOTOpHe .HSB8CTHH, C TOtJHOCTl>D . 7 :t !~. , 

IlpHM8H8HHHtt aJirOpHTM 011P6'A6Jl6HHH K8JIH6poBoqHWX KOHCTBH'f,Tpe6yeT BliCO

KOlt TOttHOCTH (B ,2:-3 J)8:3a .IIY:'{Welt, H8J'.8JI~. TOttHOCTL,,yrJIOBoro IlOJIOJP.:8HHJl 

~8T6KTOPOB no OTH01!18HHII K Q'l'JIY8,J B OllP8'A6Jl8HHII OTHOCH8Jll>HOro 
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paCCTOHHHH 'A8'1'8K'l'OPOB B paama: oOJiyqeHHHX. ltnH 8'l'Oro 6WI cnpoeKTH

POB8H H 1rnroTOBJieH 118X8HH81f nepe'ABH:leHJIH 'A6T6K'l'OPOB, AAlllllHA 'l'OqHOCTI, 

onp8'A8Jl6HHH O'l'HOCB'1'8JILHOro P8CC'l'OHHHH B 0.06 IIP8'A. 

2) O'AHHU H8 H8'AOCT8'1'KOB 8KCD8PH118H'1'8 0 npHll8H8HH811 '1'8K H88W!88-

WX 'AHCKp8'l'lil1X 'A8'1'8K'l'OpOB ( KOHeqaon DIHPHHY-4 IIU), perxC'l'PHPYlllllHX 

'l'OJIDKO 8H8prHll 118C'l'HU, HBJIHeTCH H806XO'AHIIOCU 11118!» )t]JH O,ltHOlt 8Hep

rHH n8pBH11HOro nyqKS H8CKOJILKO 00JlyqeHJ11t, O'l'nHqaJl~OH P8SJIH1UWUH 

yrJIOBliUH nonozeHHHIIH 'A8'1'8K'l'OPOB. ITpH BliCOKOlt C'l'S'l'BC'l'KqecKOft 'l'oqaoc

TH Hs11epeHHtt (~I%) cTaHOBHTOH cy~ec'l'Beaaw· Sfl,lpexTH, CBHaanmie c 

H80DP8'A8JI8HHOCTLJl BH6paHHoro O'l'HOCH'l'eJILHoro IIOHH'l'opa. 8qiq)8K'l'HBHOC'l'L 

IIOHH'l'Opa 88BHCH'l' OT YCJIOBHlt 8KCDepHU8H'1'8,H ee onpe'AeneHHe CBH88HO 

C 60JILmHIIH TPY'AHOCTHIIH. 

B'l'Oplill H8'AOCT8'1'KOII 'AiCKp8'l'HHX 'A8'1'8K'l'OpOB HBJIH8'1'CH H8K'A8H'l'Hq

HOCTL KaK reo11e'1'pHq8CKHX ( MO~S'AL ll8'1'8K'l'OPOB j, '1'8K H ~HaBq8CKHX 

( 'l'OJllllHHS, COOTHOm8HHH CHrHan-my11 H 'l'o'A•) X8p8K'l'epHC'l'HK, q'l'Q npHBO

'AH'l' K HCK8K8HBD ~opw perHC'l'pHpyeMHX CD8K'l'POB. 

Ha11H 6WI npoBe'AeH aKcnepHueHT c aononLBOBSHHe11 HOBoro THna 

'A&'l'eK'l'opoB - noaHitHOHHO - qyBCTBBTeJILHYX~ ,llaHHHlt.'l'Hn lt.8'1'8K'l'opa pe- ' 

rHC'l'pHpye'l' K8K aueprHD qac'l'HIU,l, '1'8K H 1180'1'0 ee nona'ASHHH B 'A8'1'8K'l'Op. 

Il08HitHOHH8H 'l'Oqnocn )t]JH auepru11 o(.;. ll80'1'Jill 5,5 llaB 6HJI8 0.I 1111 , 

HHTerpanLH8H H8JIHH8IHOC'l'L 0,4% npB )t]JIIH8 ~e'l'eKTOpa 4.5 CM. 

llaHHYe xapaK'l'ep1tc'l'HK11 ll8'1'8K'l'opa noaBominH )t]JH ~HKCHpoBaHHOlt aHep

rBH nepBHllHOrO nyllKa Hll8'1'L 'l'OJILKO O'AHO 06nyt1eHH8 H C BUCOKOlt C'l'e

D6HLJl 'l'OllHOC'l'L OilP8'A8JIB'l'L ~op11yny CTPYB H H8118PH'l'L 'AH~epeH~8JIL

HY6 C8ll8HHH cpaay BO BCett HHT8W8P8HitJIOHHOI 06nacTH C 118JIOlt CHC'l'e-

118THll8CKOtt OmH6KoA. 

3) Onu'l' B CepnyxoBe noKasan, ll'l'O sarpysoquas cnoco6uocTL 

annapaTypli ODP8'A8JIH8'1'CH, B OCHOBHOll,'ABYIIH ~8KTOp811H: 18 ,91 
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a) xapaKT8pHCTHK8MH Cil8KTPOM8Tpa ( qHcno H8JIOlK8H1!1, npocqeTU); 

6) 6UCTPO'A81CTBH811 H eMKOCTL~ naMHTH npHM6HH8MOI 8BM. 

B OTJIHllH8 OT 8KCnepHM8HTa B CepnyxoBe,HaMH 6un C08'A8H H npHMe

HeH MHOrOK8H8JILHUI cneKTpOM8TP C H~'AHBH'AY8JILHUU aHanoro-u11~pOBUM 

npeo6paaoBaTeneu (AUIT) B K8lK'AOU K8Hane(pHc.I).MaKCHM8JILHOe MepTBOe 

BpeMH Aun 6UJIO 6 UKC8K. Onpoc BUXO'AHUX perHCTpOB Aun OCYIIl8CTBJIHJICH 

IU!KJIHqecKH C 118CTOTOtt 2 Mru. }LnH perHCTPBUHH npocqeTHh!X C06UTHI 

6UJIM npHM8H6HU 6h!CTPO'A81iiCTBY~lllH8 (20 Mru ) cqeTqHKH noTepL. liH~op

ua~H D6P8'A8B8JI8CD B BU'll1CJIHT8JILHYil M8WHHY PJU>-II, HMeIDeyID naMRTL 

8MKOCTLil 24 K. MHHHM8nLH06 BP8MH npHeua HH~OPYBIU!H COCT8BJil!JIO 

20 MKCeK. Bee STO noaBOJIHJIO HCKJIIDqHTL li8JIOJK8HHH, CHHSHTL ypoBeHL 

npocqeToB. YpoBeHL npocqeTOB npn aarpyaKe 20 - 30 KI'U He npeBuwan 

I%. 
4) }LnH onepaTHBHOrO KOHTPOJIH aa napaueTp8MH CTPYH H nyqKa 

YCKOPHTenH B 8BM nepe'AaBaJIBCL HH~OpMaIU!H 06 HHT8HCHBHOCTH H nano -

JK8HHH nyqxa H TepMO'AHH8MHqecKHX xapaKT8pHCTHK CTpyH. 'Onpoc COOTBBT

CTBYIDIIIHX 'AaTqHKOB npOHSBO'AHJICH c nepHO'AOM 48 MCeK. 

AnnapaTypa noKaaana BUCOKYID H8'ABlKHOCTL npH SKCnnyaTaUHH, qTo 

D03BOJIHJIO aaKoHqHTL 8KcnepHM8HT ueHee qe!J 88 IO ueCRUBB ( 500 qacoB 

pa6oTH Ha YCKOpHTeJie ). 

0nHC8HH8H M8TO'AHKa OTJIHqaeTCH npoCTOTOI H o6ecneqHBaeT 6h!CT

pul Ha6op CT8THCTHKH. IlpH HHT8HCHBHOCTH ycKOPHT8JIR 1012 npoTOHOB 

B.IU!KJ18 H IIJIOTHOCTH MHW8Hlt ro-7 r/cu2 
VU HMeeu _IS ynpyrHX co6u

THI aa ItHKJI ycxopeHHH, aaperHCTPHPOB8HHUX O'AHHM 'A8T8KTOPOM IIJIO

lll8'ALil I t'.lll2 • 

B Tp8TLBI rnaBe onHC8H8 npoue,n,ypa 8H8Jlli88 HSMepeHHUX 'AHipqlepeH

UH8JILHHX ceqeHHtt npH - 0.001 (I'aB/c)2 ( t < - 0.02 (I'aB/c)
2 

7 



"d
 

15
1 

0 . H
 . n >I
 

a
, 

I:
 

a
, 

«
I 0 1-!
1 

a
, =
 

C
 

t:d
 

:,:
 

:s:
 

:s:
 

C
D

 
~
 

<D
 

:,:
 

1-!
1 

'C
 

C
 =
 

=
 

a
, 

;:Q
 

1:1
 

C
 

"':
I 

Is
: 

:,:
 

ID
 

a
, 

:,
: 

0 ::
I 

a
, 

'C
 

Is
: 

I:
 

<D
 =
 

1-!
1 

IJ
> . 

I ,-
-

-
-

-
--

--
--

, 
:fr1

c9
---

I I 

'h
 
~ 

I 
!I>

 
't

 
~
 

I 
;l

 ·~ I~ I 
~ 

I I I 
~
 

I 
~
~
 

~~
 

~~
 ~" 

I 
)i;;

 
I~

~ 
I
~
~
 

I~
~ 

I 
~ ~ 

I 
~ 

I I 
I I 

I 
I 

L
 _

__
 .:.

· -
-

-
-
-

-
-

-
-.

..
.1

 
.· 

.•· 
/!

:)
 

-~ 
~~

 
~~

" 
!H

" 
p ~
 

1-
\ t ~
 

1\
 ~ ~ ~
 

"d
 

:s:
 

0 . N
 . co
 =
 

CD
 

'g
 

CD
 ~ .i:
: 

CD
 

0 6i CD
 

0 ::
I 

<D
 

:,:
 

1-!
1 

'C
 

sz: .i::
 

C
, 

0 1-!
1 Is
: 

J:
: 

0 i ,d
 

:s:
 . 

~t
 

~
 

~~
 

~ 
~ 

~~
 

I ~ 
f}

 
hi

 
i 

§
~

 
t~ 

~ 
~ 

~
 

l 
~ 

-c-~
·+ 

~ 
~ ~ 

~
 

t't
 

t 
:~

 
~~
 

~ 
~~

 l~ 
~~

 ?>
 

~~
 

~~
 

~~
 

h ~ 
?;-

~ 
~ 

I\ 
~
 ~ 

u
#

/1
7

,f
'.

D
q

o
e

u
c
 .

$
 

/'
I 

~
 

~
~
 

~
~
~
 

~
~
J
 

~ 
~ 
~ 

II'
 

t.
 

!.
fl 

~
r
 

!b
~ 

~-
~
 

( 



:1 
:, 

n HHTepnane aHeprHtt OT 50 + 4oo·raB. IlpHBOAHTCR OCHOBHOtt pesyn:r.TBT 

aKcnepHueHTa - saBHcHuocn napa11eTpa pa Re A fmAI OT aHeprnH. yi /tao 
06cyl!t,IlaeTCR CTeneH:r. cornacHR C T60p8THqecKHIIH npeACK838HHRMH. 

~Hqiq,epeHUH8JIJ,Hl:l8 ceqeHHR 8H8JIHSHpOB8JIHCI, C yqeTOII CJI8AYDmHX 

KOppeKUHtt; 

l. BKJiaJl HeYnpyrmc CTOJIKHonemdt ( peaKI.tHR THna pp- pX ) • 

BeJIHqHRa BKJl8A8 Heynpyrmc co6liTHit saBHCltT K8K OT t , TBK H OT 8Hep

r1.rn nepBHllHOro IlPOTOHa. Yt1HTliB8JICR BKJIBA IlRTH HS06ap Ll (1236)' 

1\1(1400), N(l520), f\l(I688) H NC2I90). MaKCHll8JII,HBR nonpaBKa B Ha11e

pae11oe AHqiq,epem-1uan1,Hoe ceqeHHe ynpyroro CTOJIKHOBeHHR 6una- 2%. 

2) YqeT ajJqleKTHBROCTH perHCTDBUHH K8X]loro K8H8JI8 

~CllOJil,80B8JI8Cl, HH~OpMaUHR, nonyt1eHH8R OT ClleTqHKOB npocqeTOB. BeJIH

llHHa npocqeTOB He npeBliW8JI8 I - 3%. 

3) YlleT warHHTHoro IlOJIR YCKOpHT8JIR 

~R aHeprHH npoTOHB OTAaqH 100 K3B yrJIOBoe OTKJIOH6HH8 COCTBB

JIRJIO - l,5 IIPBA, qTo cpaBHHUO c TQqHQCTI,D reoueTpHlleCKHX usuepeHHtt. 

4) KoppeKUHH Ha 8HepreTHll8CKH8 IlOTepH B 80JIOTOU cnoe 

]l8T6KTOpOB 

KoppeKI.tHR He npeBlilwana + 3 K3B. 

5) YqeT aHepreTHll8CKOro paspeweHHR ]l8T8KTODOB 

IlonpaBKa B sHat1eHHRX AHqiq,epeH~HSJII,HliX ceqeHHtt He npenumana 1%. 

6) IlpH 8H8JIH88 ABHHliX, nonyqeHHliX OT ll08HUHOHHO-llYBCTBHT6JII,HliX 

A6T8KTOPOB yqHTliBaJiac:r. ajJqleKTHBHOCTI, perHCTpaUHH no era Jl]IHH8 

IlonpaBKa Ha sqiq,eKTHBHOCTI, He 38BHCHT OT SHeprHH nepBHllHliX npOTOHOB. 

MaK0Huan1,HaR ee neJIH'IHHa He npenumana 7%. 

7) Ha OCHOB8HHH nOJiylleHHOtt 88BHCHUOCTH pacnpeAeJieHHR IlJIOTHOC

TH BOAOPOAB B UHWeHH, npOBO~JIBCI, KOppeKIUIR nnomaJteit IlHKOB ynpyro

ro pacceRHHR. ll8CTI, HS KOTOpliX He nonaAaJia B perHCTpHpyewtt 

SHepreTHqecKHtt HHTepBaJI. 

10 
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8) KoppeK~H, o6ycnoMeHHl:le Heonpe~eJieHHOCTI,D reoueTpnqecKHx 

HSUepeHHtt H 8HepreTHll8CKOit K8JIH6pOBKH cneKTOOUeTpHqecKHX K8H8JIOB. 

Ha OCHOBe HHTepnpeTBI.tHH BC8X cneKTPOB qacTHU OTABqff H8XO~JI8CI, cpeA

HRR ~YHKI-IHR pacnp8A8JI8HHR BOAOPOAB B.CTpye ~R K8:at)tOro 8KCil8PHY8HT8. 

IlpH conoCT8BJI8HHH yrnoBoro llOJIOE8HHR A8T8KTOPOB, onpeAeJIReuoro C no

uomI,D K8JIH6pOBOllHliX KOHCTBHT, C KHH8118THKOtt ynpyroro pacceRHHR onpe

A8JIR.JIHCI, KBK napaueTpH, xapaKT8PH8YDlltH8 annapaTypy ( K8JIH6poBoqHue 

KOHCTBHTH,"CABHr UHW8HH~ KOf$l)HUH8HTH HOPM8JIH38UHH ), T8K H ~H8Hqe

CKH8 napaMBTPH, BXOARmHe B ~OPIIYJIY EeTe/12/ ( OTHOW8HH8 peaJII,HOtt 

qacTH 811IlJIHTY~ pacceRHHR, napaueTp H8KJIOH8 ~H~paKUHOHHOro KOHyca 

H ToAo)o KaJIH6pOBQqHlie napaUBTpH BliqHCJIRJIHCI, C TQqHQCTI,D 0,7%. 
3aBHCHUOCTI, OTHOmeHHtt peaJII,HOit qacTH 8UllJIHTY~ pacceRHHR K UHHMOtt 

OT 8H8PrHH H8XO~Jiac:r, ~BYUR cnoco6auu. · 

B nepBOU cnoco6e 9(E) onpeA8JIJIJIOCI, npH anpOKCHU81-lHH KPHBOtt 

~HqxpepeHI.tHBJII,HWC ceqeHHtt 1[(t) HHTe~epeHUHOHHOtt ~opuynol 

EeTe 1121. 3HaqeHHR napaueTpa H8KJIOH8 ~~paKI.tHOHHOro KOHyca, BXO~

lltH8 B ~opuyny EeTe, 6HJIH onpeAeJI~HH HBMH B pa6oTe /l4/. 

Bo BTOpOM cnoco6e 8HaqeHHR 1[(t} Henocpe~CTBBHHO He BlilllH

CJIRJIHC:r., B8JIHqHHa p (E) BXOAHJI8 KBK O~H H8 HCKOUliX napaueTpOB B 

nporpauuy, _onpeAeJIRDmyD K8JIH6pOBQqHue KOHCTBHTN H 3H8lleHHR ll0JIOE8-

HHR UHW8HH B ABHHOU 8KCnepHU8HTe. 

Peayn1,TaTH, nonyqeHHHe aTHUH cnoco6auu,npe~cTaMeHH B Ta6nHue 

l. 

~8HHl:l8 8H8JIH88 HH~OpUSI-IHH OT ll03HUHOHHO-qyBCTBHT8JIJ,Hl:lX ABTBK

TOpOB npHB8A8HH B T86JIHU8 2. 

II . 



TAEJIVil.lA l ~-

0THomeHH8 peaJI»HOtt qacTH 8MIDIHTY,llli pacceHHHH K MHHMOtt, 

E Jia6 

raB 
51.5 

94.5 

145.0 

174,6 

185.4 

215.5 

244.l 

269.2 

348,7 

393,0 

E Jia6 

raB 
54.7 

96.5 

148.5 

182.5 

212.7 

244.2 

273.2 

349.5 

394.l 

.llHCKP6THble ;zteTeKTOpb! • 

l cnoco6 

p 

- 0.157 

- 0.098 

- 0.065 

- 0.039 

- 0.038 

- 0.020 

- O.OI3 

+ 0.022 

+ 0.025 

+ 0.039 

2 cnoco6 

9 
- 0.152 

- 0.088 

- 0.073 

- 0.039 

- 0.017 

- 0.026 

+ 0.016 

+ 0.012 

+ 0.037 

12 

L} p 

+/- 0.012 

+/- 0.OI2 

+/- o.orn 
+/- 0.012 

+/- 0.014 

+/- 0.012 

+/- o.oro 
+/- 0,015 

+/- a.ors 
+/- 0~012 

L\f) 

+/- 0.017 

+/- o.ol8 
+/- 0~OI8 

+/- 0.014 

+/~ 0~023 

+/- 0~020 

+/- 0.017 

+/- 0.021 

+/- 0.016 

.,, 

TAEJIVil.lA 2 

0THOm8HH6 peaJI»HOtt qacTH 8MWIHTY:ztli pacceHHHB K MHHMOtt • 

E JI86 

rsB 
84 

84 

!02 

103 

!03 

!03 

209 

230 

281 

286 

IToaHQHOHHo-qyBCTBHT8Jl»IIH6 ;zt6T6KTOpb!. 

PesyJI»T8Tbl no SKCll6PHM6HTaM. 

9 ..1 _p 

- 0~1221 -+/-O,OQ84 

- 0.1219 1/-0.0097 

- 0.!045 -t-/-0.0083 

- 0.!039 1/-0.0084 

- 0.!003 +f-0~0086 

- 0.0512 1/-0.0!06 

- 0.0261 1/-0.0086 

- 0.0184 +/-o.ooa8 
+ 0.0152 +/-o.ooa3· 
+ 0.0!03 1/-0~0084 
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B OWH6Ky ..1.P BKJIXJ'IeHU: CT8THCTH'IeCK8H Heonpe,lleJieHHOCU; c" 

OWH6Ka TIJI0~8,llett ,lleTBKTOPOB ( - 1% ); OWH6Ka napaueTpa H8KJIOH8 ,llH

~paKQHOHHOro KOHyca - C f/!8:± 0.2 (raB/c)-2 ; own6Ka KaJir.t6poBO'IH.hlX 

KOHCT8HT ( T86JIHQ8 3 )/lS/. 

TABJI11UA 3 

Own6KH B onpe,lleJieHHH 9< E.) 

11CTO'IHHKH OWHClOK BKJI8]:l B d f 

(a) CT8THCTH'I6CK8R Heonpe]:leJieH- ± (0.005 ¼ 0.012) 
HOCTI, H Heonpe]:leJieHHOCTl> 
IlJloma,llett ,lleTeKTOPOB. 

(6) Own6Ka K8JIH6pOBO'IHliX KOHCTaHT 

(B) Orur.t6Ka B napaueTpe 6 
.:l¾R,::. + O.Q/f craB2 ) 

(r) 0wH6Ka B llOJiomeHHH ]:leTeKTOPOB 
6 -%0::: - 0.04 (upa'A-l) 

(.Il) OwH6Ka Ba; ~;=-□-025 (u6-1) 

(e) Paapewenne ,lleTeKTopoB R 
Ll{:R==- o.011~ MaB-l 

± (0.008 ¼ 0.012) 

ueH:&we qeu ± 0.008 

B03UOlKeH CHCTeMBTH'IeCKHtt 
c]:laHr Ha ± a.ors 
He BKJIIO'Ie Ha 

He BKJIKJ'IeHa 

IlpoBe,lleHO cpaBHeHHe nony'IeHHUX pe3yJI:&T8TOB C npe,llCK838HHHMH 

]:lHCnepcHOHHUX COOTHOW8Hlltt. IlpH napaueTplrl38QHH llOJIHOro CC'IeHHR Bli

palKeHHBU an,lla o;.[116] = 38.tf + o.??ln2 {S/122 / 13/ 
' HBll]:leHHOe 3Ha'IeHH8 corJiacyeTCH C Bll'IHCJI6HHRUH no ]:lHCnepCHOHHUU 

COOTHoweHHHU ( pnc.3 ). 

Y'IHTHB8H BKJI8,ll nouepoHa 11 era BeTBJieHHtt B aem1q1rny 811IlJIHTY'Ali 

pacceHHHR, 38BHC11MOCTl> y(t) YOJltHO npe,llCT8BllTl> B CJie]:lyJOmeu BH,lle/31: 
f (.s) ::== .JL ...L av;:- • 
s-oo 2. v,: aens 

CpaBHeHHe fC!) C 3KcnepnueHT8Jll>H.bllll! 3Ha'IeHHHIIH IlOK83liB8eT 1 'ITO He-

nouepOHH.blll BKJIB.Il B 8MilJIHTY.llY pp-pacceRHHR COCT8BJIHeT He 6oJieO - 13% 

npH IOO raB H,., 2% np111 400 raB ( pnc.3 ). 
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P:ec.3.3HepreTHtJ9CKM aaBHCHM0CTI, 0TH0IIl8Inlil peam,Hoi 'I8CTI/I 

aMILIIl!TY.nll paccemnm K MIDIMon/15/. 
I 

0 -aKcnepnMeHTH C )tHC.KpeTlillMI! ,ll8Te.KT0paMH; -H- - aitenepHM9HTU 

C Il03H{ll!''.>HIIO-qyBCTBllT9Jll,II!lMH ,llCT8KTOpaMH; O_,:,lf- - napaMeTpH38{lHR 

noJllioro ce'IemiR <T,-[110] =38.4+ 0.49 t11 2 ( S /122); 

X - napaMeTpH38IlHR noJIHoro ce-qemiR (fi[tt6] =38.4+0. 77• 

lt/-( ,1 /122); "--" - BI1'IIIICJI8Inlil no )tHCnepcnoHIWM C00TH0lllemim-1 C 

napaMeTpnaarndi Vr[N6] =38.4+0.49 u2. (,S /122);'.!..--"-Bu

'IHCJieime no )tHCnepCH0HHUM C00TH0lll8InlRM C napaMeTpH38{lHett 
CT,-/j,6]=38.4+0.77 tn 2 ( ,.Y /122); ,:_ ____ ,, .:_ BU'IHCJiemie_p/E), 

Y'IllTllBM BKJian B aMIIJlllTy~ paccemmR T0Jll,R0 noMepoHa Hera BeT
BJieHntt. 
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KpaTKHe peayni,TaTbl H llblBO,ztl,I 

I) Cnp.oe~THPOBaH H coa~aa IIHOrOKaHaJiliHl,II cneKTp0118'l'p tt8C'l'Hl.t 

O'l'~attH, pa6oTaDD!Htt Ha JIHBHH C SBM. 
2) B&nOJIH8H 8KCnepH118HT no HaytteHBD ynpyroro pp-pacceHHHH Ha 

ycKopl'!TeJie FNAL ( BaitaBHH ) c l'lcnoJI1isoBaHHe11 ~BYX THnoB noJiynpo-
-. ' 
~ . . ·. 

BO~Hl'IKOBW<; ~eTeic~OP.OB-~HCKpeTHliX H n08HUHOHHO-tIYBCTBl'IT8JlliHWC. 
• . '!" 

3) Co.cTaBJI8Hli Itp5>rpa1111bl ;IVIH ,06pa60TKH HHcl>Op118UHH K onpe~8Jl8H8 

8H6preTHtt8CKaH aaBl'ICHIIOC,'l'l, O'l'HOID8HHH peaJll,HOl.1 ttaC'l'H aunnuy;zu,i pac

ceHHHH ~- ltHl'l11ott- f{E} - ,:B HHTepBaJie aH~PrHU 50 - 400 raB. 

c'-

!1oJiytieHHb18 8HatteHHH" Hll8D'l' BblCOKYD C:,;'_8THC'l'Htt6CKYD TQqHOC'l'li. 

OHH xopomo BocnpoHSBO~TCH.npH nOBTOP6HHH H8118p8HHU C paSHblllH THna

MH ~6T6~TOPOB. IloKaBaHo, qTo f'.(E) C'l'aHOBHTCH IlOJIOEHT8JlliHblM ijpH 

SHeprHH Bb1~6 280 reB. . 

Pesyn1iTaTbl corJiacyDTCH c llblttHcneuza1111, c~eJiaHHblllH no ~l'lcnepcH

OHHblll COQTHOID8HHRII. 
OcHoBuoe co~epxauHe ~HccepTattHH ony6JIHKOBauo B pa6oTax·rr,I4,15. 
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