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‘'HH@ SHEepTHH.

4«‘_:’,:(—‘&.‘ ' (2)

MakKc
e 1 R dH
( —3HeprHA. Mokos uacTHusi, K = 1 = o} roe - .4 o,
Ey p B ' STy -B-r , rae o m,ﬁ). ‘TR—L--Q
H H R -pamranbHas KOOpAWHATa H Pagmyc saMxHyTOR OPGETH, L= _cL, v =CKO=~

pocThb wacTHuL), M3 KOTOpOT'o cleayeT, 9TO YCKOpeHHEe NPOTOHOB [0 3HEPTHH (xnuemqe’c:oﬂ)?

cepime 25 M3B B LMKIOTPOHEe NpeACTaBiseT MPaKTASGCKH HEepa3pewHMy© dadady.

14/ )
OTKpBITE® TIPHHUETA apToPa3HpPOBKE NO3BOJRIC CHATbL 2TO OrpaHRYEHMe H CO3aano

BIBPOKHE BO3MOXHOCTH A paapaGoTxn HOBBIX THIIOB LAKIWYECKHAX ycxopnrenen Ha pa3nnl-

B yacTtuocT, basoTpon (yckopHTeak, B KOTOpOM, K&K M B EEKJOTpOHE, HCHNOAL3YeTCH
axcHanbHO~-CHMMETpHYHOE Chiafapmee MO paguycy CTanmoOHapHOE MAarHMTHOe none) oxa3ancs
pecbMa yAOGHEIM Q1A YCKOPeHHS NDPOTOHOB, nefiToHOB H a =-4acTHn 0O 3HeprHA B BeC=~

xonnko coten Mas,

Onnako B3-3a H3MEHEHHS YacTOTH YCKOpdAomero aNeKTPHYECKOro NONS 3axBaT MOHOB
n,'yc;:opﬁ"renbnhm ‘PeXHM BOSMO)KQH‘TOH‘E-KO B cpénnnrenbno KOpoTKEHA HHTepBan BPeMOHH aa )
xamhmﬁ nepioll MOOYAfILHH 4aCTOTHI, Taxdﬂ nmnynbcnuﬁ pexHM ycxobemm B basoTpoile or-
paHAYHBaeT cpenHufl’  TOK yCKOpSA€MBbIX yacTHi. [IpA OOCTHrHYTHX B AeficTBYlouMX basoTponax
Ha 400~700 Map snaveHAAX amnnﬁrynm _yCKOpSollero HanpskeHHs B 10-156 kB 2TOT TOK
ofsiyno He npesnimaer 1-2,5 an/5/. MopLimleHHe HHTEHCHBHOCTH NMyuKa TyTeM*'yBOIHICHAS
aMIIMTYObl YCKOPSIIOMEro HANpXeHus conpnme\ué CO SHAYHTENbELIMH TEXHHY€CKHMH TPYAHOC-

THAMH.

Xenaxue  HCNOAL3OBATH npéanmec'rao UHKJOTPOHA B HHTE@HCHBBOCTH nysxoB, 0GycaoB-
/leHHOe HeNpepsIBHOCTbI0 3axpBaTa HOHOB B yckopenne, TpeGoBano NOHCKOB nyTeft NpeonoNeHHS
orpaHAYeHAR NO 3HeprHH,CyUeCTBYIOUEero B unxno-rpoue.' MprMenss aXCHANBHO~HeCHMMOTPHIHOS
MarHHTHO® MONe BOSMOXHO COXpPAHHTH NMOCTOAHCTBO q*:'ro'ru ofpamennss HOHOB (H3oxpoB~
HoCTb) B mpouecce YCKODeHHS H o6eGneuATh YC/OBHS aKCHaAbLHOR H panuansHoft ycTofuR= p

/6/
BOCTH OBHXEHHS YCKOPEeHHbIX HOHOB . Oxa3anoch, 470 aAd UNKJIOTPOHOB, KOTOPbIe nepe=

KpbiBaaK 6bl AMANa30H SHOPrHE coBpeMeHH:IX $aSOTPOHOB, HEO6XOORMO HMCNONL3OBaTh MAr=

HHTHOE Uolle, HANpPAXEHHOCTE xoTopors H,  HIMEHSETCH MO paaHycy H asnmyTy (B naoce

KOCTH CHMMETPHE)

H,=- H(D[1 + e(0) M, 910

'

(3) L

roe H(r) —cpennee 3HaueHue HaNPSXEHHOCTH Ha OKPYXHOCTH paaWyca I «(r) - -

riy6uHa BapHAuUWM MArHWTHOrO Mo, ¢ ~-asSEMyTanbHas KOOpAMHATA.

U30XpoHHOCTL ABHXEHHA HOHOB Ha 3aMKHyTHIX OPORTAX AQCTHraeTcs BLIGOpPOM 3akKoHa. -

R




E3Menenns cpennero mongs N « "), moTopm#t 6ea mompasox, amauaaeumx oTRiOHeHHEM

aaMxny-mx op6RT OT oxpy)lmocTn, HMeeT BEA: - , )

‘ [ H . h ’ -

e . H(n) e ° (4) . .
LTS (L)

IS
roe  H, -HanpaXeHHOCTb NONS B UEHTPe YCKOPHTENS, ! =
o0

H4CTOTA OGpAleHHs HOHOB.

@ ~yraomag

SIn

'AkcnanbHas yCTOWYHBOCTL oBecneumsaeTcs 3MAKOTIOPeMeHHLIME Ha 3aMKHYTO# OpGHTe
§ 3

rpagueHnTaMH MArHHTHOI'O NOJf, CO34a4BaeMBIMH Bapraituéft, ) ,

Yro kacaercs XapakTepa NMepHORRMecKol mo f g\ @ byukumna (1, ¢) , To, xax
6yneT BEAHO H8 NOCHEOYIOWEro H3NOXeHHs, GONBWAS CTEINCHB “cnMpanBHOCTH® NpHBOAUT K

yMeHbllenno TpeSyeMoft ruyGuun paphanms ¢(r) » @ BHO "CRHpanbHOCTH® He sBASETCH

ONMpefensomiM AN AHHAMHYECKHX CBOACTB yCKOPHTONS H MOXeT BLIGHDATBLCH, HCXOAS H3 ap-

$eXTHBHOCTH MeToda CO3JaHHA BapHAUNH,

§ 1. Jlunefinas Teopus ycTolwmsocrn

[unaMAYeCKn® XapAKTEPHCTHKH NBHXEHHS qacrnu B PONATHBHCTCKHX UUKIOTPOHAX MOTYT
6LITH NOMYYeHBl H3 NHHEMHO! TEOPHH OBHXGHMS AN BCOTO AHAMA3OHA 3Hepraft, Mckmoyas
30HLI BO3GYXKACHES KoneGaunft, B KOTOPLIX COGCTBEHHLI® YACTOThHI OOCTHIAI0T - PE3ORAHCHBIX

3HavYeHHlt,

OnHaKO B OTIHYHE OT WEBECTHLIX THIOB ycxopHTenet (umKaoTpOH, $asorpon, curxpoda~
30Tpon), B PeNATHBHCTCKHUX UHK/IOTPOHAX HHTEpBai aMNAMTyn CBOGOAHLIX KoneGamuit, NS KO-

TOPOI'0 CIpaBedNIRBO JHHelHOoe ﬂpﬂsﬂﬂ)l(eﬂﬂe, 3HAYHTENbHO yMeHbllaeTCHd H3~3a CymeCTﬁeHHO

. HeJIEHeiHOI'0 3aKOHa H3MeHeHHd HANPAXEHHOCTH MAI'HHTHOI'O NOas B MeﬂHaHHOﬂ NNnOCKCCTH,

Han6onee npoctyio CTPYKTYPYy MATHHTHOr'O Nons pensl'manc'rcxoro ummo-rpona B nnocxoc- |

TH CHMMETPHE MOXHO NpeACTaBHTL B CireayomeRt dopme (xlnm-mpnqecxaﬂ ‘CHCTeMa xoopau~

H&T):
H = H()i1 +'c(r)sin[a(r) -Ne¢ll.
(5)
3mece « ( ¢ ) - dyuKuMs, XapaKTepHayOmAas CHHDANLHOCTL MATHHTHOFO NMOMH B Me-
D.II‘B‘HHOR NNOCKOCTH, N -nepuonmanocTb CTpykTypn nmons. Hanmame BHICHIMX rapMOHEK B
. c-rpyx'x;',ype moma (2N, 3 N ‘...), KaK NpaBA/io, He NPHBOAHT K Ka4eCTBEHHLIM. H3MOHOHMAM

ArHaAMHYECKHX NponeccoB B yckopmrene. [losromy 6ea yTpaTh O6MHOCTH AnA HAM SAHOCTH
Pe3ynbTaToOB TeOpeTHYECKOe PACCMOTPeHHe GymeT TPHBORMTHCS ans mons, oNHChiBaeMmoro (5).
COOTBBTCTBy]OH.IHe TOMPaBKY ANS MATMHTHLIX TOJeRt C RLICWHMH rapMOanaMn (dopmyna (8))

HPHBOLIHTCH 6e3 ob6cyxnenus,
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Ecnl ‘ne Y‘IIT‘HM'I'I: BOANMEBIX, cnﬂuﬂ. oGycnanduﬂux ueanneﬂnum '-lnenaun. 'rb‘_‘ O
xaxnas x3 penmumx B (B) - H(t) , !(l) e , N | =xapaxTepE3yeT onpenonen-'; p

BmA ONEAMBYECKRS shppext B pGanlBlc'l‘CKOM mHK0TPONe, Maueneﬂlo cpenuero mnoxs saons’

panmyca ycropuTend H () onpenenseT A30XPOHHOCTS NBEMEHRS TACTER PAINHTHLIX

smeprEfl, BéamimM f(r) a(t) , N -.axczulbﬂyro qacToTy CBOGOAHKIX xoneﬁann, /
penEYEHA ‘di"_. - Tl" . ~-mpenen NPHMEHAMOCTH mmanuoﬂ TeOpHH, N }-npeneubuyn
t

s@eprap 4acTrl B YCKOPHT®I.

-flna nepHoomYecKoR no a3gMyTy CTPYKTYPbl MArHHTHOro nond (8), B xoTopoM ABEKET= "

cq yacrama ¢ AMNYAbCOM

p = ZH(R)R, \
| < - (8)

nuee'rca pelugHue YPEBHBHHSI, OHHCHBGIO’I[BK‘O mIocKoe ﬂBH)KeHle’C IIepHOIOM, paBHblM nepH-

E

oay dTPYXTY pn 1O, 3ro pemexne coo‘rBeTc'rByeT 3aMKHYTOA opﬁm‘e A B NepBOM NpHGAE-

/1/
¥enay aas ¢ < 1 - 3anECHIBAeTCH B cneaywomelt dopme H

2(n + 8. +C)R

: ¢R . [ /
te R+ g sinfla@) =Néple — " F ———— (7)
N'=l~n . 2(1+0)(N'=(1+n)] -
)y vl
roe ¢ -~_‘3_ e imp Ha (7) cnenyeT, 4TO XapaxTep TPaeKTOPHH 3aMxHyTOR op‘ﬁn‘rb‘x

€ dr
copnamaeT C 3aKOHOM BapEANRH MATHATHOT'O NONW Ha 3afaHHOM Paimyce. Co6cTREHHbBI®

‘gacTOTH CBOGOAHBIX KoneGanah 4yaCTHIO OTHOCHTeNbHO STOR aaMKHyTOR OpOETH, B NepBOM

NpEGITEKEREE MOXHO onpeae/ETh A3 prIpaxeHnft:
N . .

Q, = Vitn \/“:%LNB' a'(R)lv’ o aag  paAmBanbEBIX (B)X/
' xoneGanmnfl, X

4 .
- . -
.
. |

Q = VIS a’(R)]?-=n KN

v

A BePTEKAALHLIX KoneGaum@l ..

», d "
(@R = aT" l,._v,,)

x/I'Ipn HANEYEE BLICIIEX I'aPMOHEK B CTPYKTYpe NOAA BEIPAXOHH® (8) ycnoxumeTca

¥

teq, -(1+n)[1+ 3('1““ S IRACRY i

;
. [

' ma} ME, . )
_ ety - (8h
2 e, a’R
PP S {9 hullkallp Y 3 3 (B
Q-+l ) .2;\__‘( ; > ,'
rRe ¢ . ~aMOARTYAS N '—oﬂ rapMOHRKE, ¢, —ammniETyas mN 9n rapMORBKH,
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19 NpH Haqpnbnoﬂrsrieprnn A0 3HAYMEHHA -y 1 , KOorga nonHad. 2HEePrud 4HYacTHOb!

0 .
pocruraeT 3Hauenas E, DTo naMeHeHHe BeIHYHHH 0 CBA3aHO C Tpe6OBaHHEM H30XPOH-
+
HOCTH BpalleHHs YaCTHN Ha pPa3/HYHLIX PaAMycax YCKODHTeas M ANf PeNdTHBHCTCKHX LHKIO-~
TPOHOB Ha BEICOKHE SHEPriM — ME3OHHBIX $a6pux” - ofycnapnmpaeT WHPOKKA QMaNal0H Hac-
b I

s
TOT panuanbHBIX KoneGaHHHA

: \ 2>9, > 1. A (9)
YacToTy akcsanbHbix kojneGanuft Q, , Kax 3To caemyeT u3-(8), MoxHO perymmposaThb
nonBopoM cooTBeTcTBylomux $ynxuust = €(r) g a’(t) . [Ona Toro, utro6sn u3bexaTs B

npolecce yCKODEHHS PO3OHAHCHOrO BO3GYXAEHHS AKCHANBHbIX KoneGaHKA B 30HAX JHHORHBIX

Pe30HaHCOB, o6HITHO. HAKJIAALIBAKT OOIONHHTENbHOE YCJ/IOBHE, KOTOpOe 3aNHCbhiBaeTCd B BHAE *

05> Q 2 = oonst . ) (10)

Ycnosne (10) MoxeT 6biTh BLINOMHEHO, AJIA OCHOBHOT'O HHTeDBA/la PANHYCOB 30HbL YCKOPEHHS,

38 MCKJIOM6HHEM UEeHTpa, MalluHbl, rae Q, = 0. .

Hactora Q, B PeNATHBHCTCKHX UMKIOTPOHaX C KpyTOCHHpanLHO# CTPYKTYPOH mo-
an ( Ra®-> 1 ) CymecTBeHHO SABHCHT OT AaMINATYAH CBOGOAHBLIX AKCHAABHBIX Koie6a-
anh b . OTor sppexT chasaH ¢ HenHHe#HOR IABHCHMOCTLIO BapHANMM MATHHTHOTO MO~
na-( ¢ ) nooct Z , uTo npnB:mn-r K YBOJMGYEHHIO CpedHero 3HAYSHHS BaADHANKH O7s
HOHOBP C AMITMTYOON aKCHanbHLIX KoneGanmil, OTaAMuHOR OT Hynd. Bemamuuna OTKJIOHEHRH yac-

L)

/8/
ToTe or (8) ompeaeaserca u3 BeIpameHHs

2 2.2 .
e a’’b R’~2 .3 N 2
2, = L (G L (an
\ z

ﬂ 3 \

rae b ~aMnauTyna axcrHagbHbIX koneGanmit,

Kax cneayer ma(11), nns xosenepsix $a30TPOHOB CO  CNHpansbHO# CTPYKTypo#t MarmaT-
HOTO nonsi 3TOT 50dexT MOXeT HAKIOALIBAThL OTPAHHYEHHE HA BEJHYHHY NpeneNbHbIX aMIR-
1yQ; ANg PeJSTHBACTCKHX LAKJIOTPOHOB, HApPAAy C YBe/HYGHAOM “ XeCTKOCTH” aKCHAIBHBIX

koseBaHHull, pPacHEDPAIOTCS 064aCTH Pe30HAHCHOrO B3aAMOAEHCTBHSA xonebauui,
82, JluHefubie pesoHaHcHbHEe sbdeKTn

B pesibHLIX YCKODHT@N®X, KPOME OCHOBHHIX T'apMOHMK CTPYKTYPbl MATHHTHOI'O NoOJg
(N , 28 , 3N &= T.4.), Bcerma NpPACYTCTBYIOT TFapMOHHKH, KpaTHbHI@ ooHOMY o6opoTy
)
wactans (1, 2, 3 7, T.0.). TTogpnenre STHX rapMOHMK CBA34HO C HETOYHOCTHI HITOTOB/ICHUS
¢ ‘ * .

\ -9



. : =
MOJIIOCHEIX Haxoﬂéquxos, HeORHOPONHOCTBIO dteppomarnn'moro Ma'repna.na. a Taxkxke c‘nue'row-,
HOCTBIO' YCTAHOBKH OTASNLHEIX s/neMenTOB OTHOCHTeanO opyr npyra. Hecmorpﬂ HA 'ro, w,'ro‘ K
Be/IHYAHA 3THX FapPMOHEK He npegabuuae'r, Kax RpaBRIO, AECATHX AONe# NpoueHTd ocnosﬂoﬁ |
rapmonnke ( N ) B somax, rme coScribennue 9aCTOTH NPHHHMAIOT HOALIe HIR nonynenb‘xe‘
SHAYGHHS, BOSHHKAGT DE3OHAHGHO® YBG/IHYEeHHE amnﬁn'ry’n xonebaun#. Tax xax npouecc pe-
30HAHCHOIO " aoaﬁy)memm B 3THX 30HAX OMACLIBAGTCH JIHHOAHEIME nndxbepeﬂunanbnbmn ypén-

HEeHHAMH, 3TH peaoﬂancm Ha3BaHLI . nHHeﬂHbIMH B OT/IHYHE OT 30H HEeJHMHeHHbIX Peé30HaHCOB,

paccMoOTpeHHHX B § 4, - . . . }
[

B penﬂ-rnnnc-rcxnx URK/IOTPOHAX BCeraa nmee-rcu soma mpocToro (nenouncnennoro) pe—-w

I
SOHGHCG B 30Ha napame'rpnqecxoro peaonaﬂca B UeHTpe yCKOpHTeIlﬂ, rae gacTtora paEH— ‘

altbHBIX Konebaunit
Q = I : _
, ‘ (12)
Boa6ymnenme Kxonefammfi'B aTHX 3oHax cessano ¢ nepeo#t @ BTOpo# rapMoHHKaMHE B c‘rp.yx»‘-
. ) .
TYpeé noas Ha ManmX pajuycax yckopurens. Tak, ammaurtyna PanmanbybIX KoneGanuft, o6yc-
. | .

JIOBJIGHHAS NPOCTHIM P@3OHAHCOM, ONEHHBAETCH no d)opMyne 4

% ' z
m}tr ‘i(Eo) e, (13) o

rw “AE e | o

rae  I'(%) - ramma—bynkous Bttnepa. Ilpr HanGonee THOHYHDBIX XapaKTepHCTHKaX pensrrn-

BHCTCKHX UHKJIOTPOHOB, KQrAa HAaGOD SHEPTHH HOHOM 3a,060p0T NeXHT B nHamasoHe:

AE = 100 ; 500 ksp & HANPAXKEHHOCTh MATHHTHOT'O Mo B UeHTpe YCROPHMTens H -(7-9):3 !
E

(ato coormercmyer .= —2 = (450 & 8850 cm.), AONYCTEMAS OTHOCHTENLHAA BOMHYH=

eHo -4 .
Ha NepBOft TapMOHEKE €,  NOMXKHA GHITHL nopaaxa 10 ‘
\

lNapamerpudeckoe Po36yxmnenue xonebamuft B LeHTpanbHOR 30HEe yCKOpHTens NpPABOAHT X
sxcuonesuuanbﬂomy ‘pocTy amnnn-ryuu' Ha W¥pHHe HoAoChH pesonanca. Ecam monycTaTh no-
AIYTOPHO® YBefIHIeHHe AMIAUTYALI NPE NPOXOKASHAH qqc-rnueﬂ aTolt 30HBI, TO orpamgqemxe, I

Ha OTHOCHTE/LHYIO BOJIHYHRY B'ropon rapMonnxn noas ( £, ) sanumerca B bopme

—_— ’

c2yAE . (14)

ﬂEo

Ananormdnnit sfdext nabionaeTcd, Koroa KmHeTHuecKas sneprnﬂ HacTHU, yCKOpAeMbix B pe-
MATABRCTCKAX UHKAOTPOHaX, npubauxaercs x 0,5 Ey M 4acToTa cBoGom-mx xoneGamm
NOCTHraeT 3HAYeHAs )

Q, =15. ) . . .

. : t (18)
ECHH He HNPHHATBb cneunanbl-mx Mep Ang NOHHXeHnd 'rpe'rbeﬂ rapMOHHKHA CTPYKTYPLl MArHUT=

HOr'oc nond B aone Q' = 1,6 mo Benmunnml




€ 5_\[2AE ’ ' (IB)X/
. 7E
TO IIPH npOxO)KheHHH aTolt 30HBI npoﬂ30ﬂﬂ91‘ AHAYATE/NbHOE YBEJIHYEeHHEe aMIIETYAB padualb=

HEIX KoneGaHmft,

§ 8, PasoBoe OBEXEHHE

chopenne 4YacTHI B PeJATHBACTCKHX HOHKJIOTpPOHAX ocylmecTeageTcd be&OHaﬂcﬂblM BBEICO-
'KO4YACTOTHLIM SJIeKTPAYECKHM noneM ycxopmomeﬁ CHCTEMELI, ‘KoTOpas MOXeT 6LITh BBINOJMHEHA

au6o B BEAe WeTBEPTHLBOMHOBOA jmHEH, TGO B BRAE CIHEHHANBHHX pes0OHaATOPOB.

H30xpoHHOCTE OBEXEHEA HA PA3NHYHHX, paguycax YCKOpHTeIs NOCTHraeTcd non6opom
coorﬁércraymmero aHaUeHHA M3MEHEHHS CpefHefl HaIpAXeHHOCTH marunTHoro moms H ().
HecmoTpd Ha TO, YTO B PeTHBHCTCKHX LHK/IOTPOHAX samguyTee opbETH {7) oTamualTCs OT '
OKDYXHOCTefl, yC/lOBRe H3OXPOHHOCTH MOXHO aammcaTh B Qopme, H3BECTHOH ANa OSGHIYHOTO

IHKIOTPOHA

HO
H(L) = —
vi-8® (1

rme H ( L ) - cpeasee 3HaueHHe HANPSAXEHHOCTH MArHETHOL'O TONd Ha 3aMKHyTO# opBu—

e (L ).

E,

, bynkuus (17) nna Bcex peasTn—

[Ona wacTHOBl, 3HEprid x31‘opoﬂ E= —
BACTCKHEX HHWK/IOTDOHOB BecbMa 61m3Ka K Bbxp'ax‘(-eumo (4), xoropoe HammcaHo 6e3 yueTa
BIHAHAA BApHALMHA MO/ HA H30XPOHHOCTH. Oziuaxo BeCbMa XOCTKHI NONYCK Ha OTK/OHeHHe
oT peaouéﬂcﬂoro 34KOHA NPHBOAHT K HeOGXOOHMOCTH YYHTLHIBATH 3TAT oppexT u chpex-mpo-\

BATH cpénuee IJHagYeRHe MAarHATHOrO Mol B 30He KOHOWHEIX panrycop YCKOPHTeISd,

Bonzoq6pa3HOCTL 3aMKHYTOM opbaTer ofycnapnnpaeT nb apieHus, BMMAOIINe HA ITepH-
on ofpalieHHs 4ACTHOBI: C OAHOM CTOPOHHI, YAMTHHEHH® op6HTLI, Gnarosaps BOMHOOGDPA3HOCTH,
yBenuuABAET NMepxon obpamenud, ¢ npyrofi, - OMHaMHKA NBAXKEeHHH HacCTANL ‘5 MAFHATHOM MO~
ne (B) Taxoma, uTO cpém-mﬂ paanyc 3aMKHYTOH OpGHTH OKA3LIBA@TCH MEHBIe R , Onm=-
peneasemoro $opmynoft (8), uTo CymecTBeHHO yMeHbIIaeT IepHOAd. MMocnenuut adpdexT oxa-
aplpaeTCd CHAbHee H ofychaplABaeT HEKOTOpoe yMeHbIIeRHe HaNpsAXeHHOCTH MArHATHOTO IO-

A% Ha KaXOOM pajEyce IO CpaBHeHRmI0 © (4):

x/ '
OTtnnune KoabduuHeHTOB B QopMynax (14) = (18) cpasano C pa3NHYHLIM BIRAHHEM
BTOpOf M TpeThef rapMOHEK IO/ Ha dopMmy samkHyTolt OpGHTH, & TaKxe C YABOGHHeM A~

pEHLI Pe3OHAHCHON 30HBI MO CPABHEHMIOC NeHTpanbHOR 3OHON YCKOPHTens BO BTOPOM Ciaydae.

% *
§
11



2 : ‘
€ (2+n+20) - -
Vv R 4F(I+:n)

B BLipaxeHRH (18) Benmummn € , o mu @ ABNAI0TCA d)yﬂxu}iﬁmu R ,

B peanbupiX yCKOpHTENSX BCeraa HMeeT MeCTO OTKJIOHeHHe OT 3aKOHAa (18), cmasannoe

C HOTOJHOCTHIO WIMMMHPOBAHHSA H C'I‘leflll}laﬁﬂﬂ}l MarHHETHOrO noqs, EcnE 0603HAYHTE OTHOCH=

TenbHO® OTK/IOHOHE® HANPSXEHHOCTH MATHHTHOTO, Nons oT aaxona (18) wepea i‘.@ ;s TO
BHIpaX@HEe NS ONipenenesEs CABATa $a3k YaCTHNH NPE YCKOD@HEH 0O KOHEHHOH SHEepru
Eq Y .
E = MOXHO 3amncaTh B cieayomeft dopme:
o 1 .
vi- B
E, L AHR) Py
Ag =£. . ' .
AE H, (19)
B T
rae ¢ -~ xosbbuument, saBucsumult or xapaktepa ¢ysxuws AH(R) npr AH = const ,
fm“ = 7 . Ha ananusa peipaxenus (19) crnenyeT, uTo nmpoBneMa H3OXPOHHOTO ABH=-

MEeHHA ‘4aCTHO AJd PONATHBHCTCKAX UMK/IOTPOHOB — “Me3OHHMIX (abpHK’ - gBISeTCH CTOb Ke

pemawmeli, kax M [ns DHKTOTPOHOB Knaccuueckux, [ns pemenus oTofl mpoGneMs: mMeeTcs
nBa NyTH:! NH60 NOBENEeHHE TOYHOCTH WHMMHDPOBAHHS H CTACH/IM3aUMH CPefHero nons A0 Be-

. IMYBHLEI NOpARKa 10""‘1 npu yMépeHHOM Habope auepfﬁn 3a onmH ofopor (200-300 xsB),
nufo 3HaYHTENLHOE yBennmueHHe HaGopa sueprum (500 - 1000 x3B) NpH CHHXOHHOM MOMyCKe
Ha MarauTHoe none, B péapa.GoTaHbex MpoexTax pelsTHBHCTCKUX nuxnorponos (cM. pasnen5)

NMpHHATH KOMIDPOMHCCHBRIE DpelleHHd, JjexalHe B YKa3aHHOM [OHalla30He ltapaMeTpoOB.

DononuuTennuuilt spbexT, KoTOpL OKa3LiBaeT BAHSIHME HA bas3oBoe QBMXKEHHE B peld-

THBHCTCKHX NXKJIOTPOHAX, ofycloBi/Iell pal3nHYHeM B aMIUIETyAax cBoBoaHbIX koneGaHmit wac-

/10/
THU ny4YKa . C ybennueHMeM aMILITHTYRH KoneSaHH# NMPOHCXOAMT yMEHblIeHHe neproda 06—

pameénns RS HacTHNE 3808HHOTO HMIY/LCA. B peaynbrate aToro apbeKTa MPOHCXOAHT a3H-
MyTalbHO® pacliMpeHHe MyyKa B Npolecce YCKOPEHH:, MacmTa6™ pacmupeHUs My4ka MOXHO
OLl@HATH, HCNONL3Ys BLIPAXEHHE

2

—1)-_‘;_..

LIPS ,

Ay = 7_.
v 3

Eo(E’ x/
AE ES (20)

3tor sbdexT, kak 3To cnenyer ma (20), nans ycxopuTeneft ¢ HeGonbmxm HaGOpOM SIHEpruu

x/ $opmyna (20) nanucana 6e3a yyeTa 3aTYXaHHS AMIUIHTYObI xonebayHit B, NpoLecce -
YCKOpeHHS,

s
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repnana ammnyu oaosonamx KONnéBaRER BOHOB.

’ ¢ . .
‘Asxu‘y‘ranbnpe pacmHEperAe Ny4kKa B nponecce YCKOpPOERS aarpynuner‘ncnonbaoaannu ;

, . /11/
BO3MOXHEIX MOXARAIMOB ¢asopoft ¢oXyCEPOBKE ;ROHOB , a Takme NpEMeHeHNe 'CHCTOMb!

/12, 18/
xoppemn ¢aau OpoJIeTa HOHOB NPH HOMONE . HEAYKNHORHEIX 8IeKTBONOB

v

[

§ 4, Heneme@unie pesomadcHHEe spbeETH ’
. . , . s . f ‘
Tonepft' aEANES ABHKERRS WACTHH B PeNATHBECTCKOM DHXAOTPOH® HOBOSMOXER Bea .
PacCMOTPeHNES HenmHe#iHHX oPheXTOR, KOTOPHO BOIMEKAT B BECLMA Y3KOM RHTepBAle COGw

CTBOEHEIX Y&CTOT, BH3LIBAG. De30HAHCHO® YBONHTOHHE aMISIATYOL coo‘rse'rcr‘ay;omux’ KoneGa~

mEft, 9t apdexTr, BooSmEe romops, oGycnanenu HeNHHeAHOCTHLIO cpeanero mernnruoro. nonn

E 5aBACEMOCTER OT panmyca aMmaETynn A daam. BapEanmy MarmaTHOro nond. B pensTrBECT-
CEOM IEKNOTPOH® C KPYyTOCHHpaILHOH c-rpynypon_ o/ OMpeensionee 3HAMOHHE KMOET He- -
mnenxoc'i‘b,"auaumeuan 3aBECEHMOCTLI (A3 BADHANME OT panuyca. Tak kKag coorseicf— 8
Byxonme qnenu B, ypasnennmx ABEMeHHS npouopunoaansnu Sl o-mmme or R” ang. ‘
OPYruX TAMOB ycxopn-renen. Hacrora pagHanLELIX KoneGaHER B Ipomecce yCKOPOHHS HaMeui~

eTca B mEpoxoM amanadome (9) & npm-muae‘r PSR 3HaYeHEM, NPH KOTOPHIX BOSHEKA®T. HedH=

. | . N
‘Eeflmoe pedoRaEcHOe B3AEMoeffiCTBEe MeXAy CBOGOAHHIME KONeGAHHAME H OCHOBHOH rapuo-‘-

AEKOR MarmETHOro nond. CooTHomenue, oupeuennmmee uensonee apdexTHBHEIO BHy‘l’pGHHHe v

aemmem-me peaonancu. EMeeT BHA: R
A

o ~q9Q, £ pQ =N, N (21)

rae: q,p =0, 1,2 .., q+:p - mopanox HenmEefiNoro peaomaHca, Hambomee omacHLl Hew ‘
nuBeRHble POIOHAHGE 1O PARRANBLELIM Ko/€GaHEAM, cooTBeTCTBylomEe p= 0 , B cEay 'toro, L
4T0 OHA AMOLT nauMeubmun nopsnox, B Ta6nmue | npEBeneinst BHYMCIOHHLIO-HA OCHOBE JH-

nem;olt TOOPHA asa‘lemm 9HEePrEd YCKOpPeHHEIX npo'mnos (n MsD, xo-ropue Mory'r 5511‘!- no-

nyqeuu Hpﬂ AOCTHXOHHAY OHPBAQHQBHOI‘O HesiMHeflHOTO peaona!-lce. T

Ta6anaemoma- 1
{ N
o N/Q,  N/8 ‘ N/4 , N /5
I 3 F 0 T T
.. .8 800 495 S8l
: 8 - 1340 845 . 538

Ipe mccrenopanuE ‘ypesneunn pag@anbHEIX KONOGAHER JacTHN B 30HAX HeJUHEHHHIX pe- )
aonancoa HeO6XOoNEMO pagcMaTpEBATH ‘nen.nueaumevqnenm ABYX THIOB, "lnem:x BHOA Cl(%)k
ory“r Jmlllb HOCKOZhKO H3MEHSTb YacTOTYy KONeGanmfi, B TO BpeMs KaK WY/oHH BROA
.*.,) sin N¢ :*)Bb'ilz.lﬂalf’? mpr k=g~ 1 Pe30HAHCHO® YBENHUEHHE AMILTHTYOM

\ )
¥ ' i
%
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koneGaurn ( -pa:manhuoe OTX/IOHERHE . 'TPA@KTOPHA YACTHILI.OT 38MKHYTOR opﬁn-ru)
"XapaxTepHoft 0COBEHHOCTHIO PeNETHBECTCKOrO IHENOTpOBA, B OTIHYHE OT CHEXPOTPOHOB C KECT~
ko#i doxycHpoBkoll, SBIAETCS Manoe BAHSHHE HeNwHeHRHOCTH cpelHero noas ( B OHKIOTPOHE ~

n - Mano) Ha wacToTy panHanBHLX xonebauut, B 10 x0 Bpems cymecTnernas CIEpanbHOCTH
CTPYXTYPs! MarHETHOIO 1O/ NPEBOOET K BO3HHKHOBOHHIO edidlexmsnux BHYTPGHHAX PE30HAH=-
coB Bricoxoro nopsaka ( q - ), KOTOpb® B YCKODHTONAX OPYrHX THIOB OBHIMHO He BO3HAKAE =
-1or. HocTaTowno nmoapo6HOe HCCIeNOBAHHE HEeNHHEREBIX péaonax-xcoa K&K B CTATHYECKOM POeXH=
me ( Q, =const ), Tak M IpE NPOXOXNEHWA H6pPe3 POIOHAHCHYI 30HY, MOXET GMTh IPO-
BEOEHO NpH HCNONL3OBAHHE ACHMNTOTHYECKHX MéTonosll4/. Mpr aToM B 1-M npE6ARXeHHH .
MOXHO IIOJYHHTh HMABADHAHTHLIE COOTHOLIGHHS MEXAy SMIUIATYNOR r ¢a3oft paamalbHbIX {(qneGa-
HHE B 30HE onpenenennbro He/lMRe#HOTO peaoneﬂca/S/. AHanN3 9THX COOTHOWeRHE NO3BONTET '

cnesaTh pad BEIBOAOB, ) -

Bo-nepsniX, aas AOCTATOYHO MAaJblx aMﬁnaTyn‘ NpH peapHaHce 4~ro NOpsAXa BeJMYAHA
cTabann3Epylome i HeAMHeAHOCTH cpenHero Mojd, NP KOTOPO# Masbie aMIVIETYAH YCTOHYRBEI,
He 34BHCHT OT aMIUNMTYAb KoneGanmit, Onnaxo yXe IpH CPABHHTOILHO HebonbiIOf cHEpAab-
HOCTE MArHHTHOTO MOJS STA BEOANYHHA He OGECNEYMBAGTCH MAaJLIM MOKA3ATElIeM CPeAHETro
nond, HO3TOMY B PENSITEBUHCTCKOM RHKAOCTPOHE B 30HE HEIMHEHHOr0 peacoHaHca 4-ro nopsaxa
Manmeé a’Mnnu-ryum BCeria HeyCTO#WHBL, NPAYEM YBeJHueHHe aMIUTYOb 3a o5OpOT

Aa = (A_) .‘ Xapak'rep ABUXeHHS Npu GOJBIMEX AMIUIETYAAX MOXeT GbITh BbIEB/IEH B3

a
[ . /8/ :
paccMOTpeHES COOTBOTCTEBYIOIMUX HMBADHAHTOB & .

Bo-BTOpLIX, lIpA peaoHaHcax S~ro nopamka — ocobas Touka na $asoBoft nAocKOC
TH, COOTBETCTBYIOMAR AAHHOMY peaouancy, aBngeTcs mentpoM, Onmnaxo NpE KpyTOCHHpanbHol
CTPYKType MarHETHOro moas ( % = 7 210 cm) paamep cenapannccm IpE peaoHaHCe
5-ro nmopsaxa COOTBETCTBYET AMIIMTYAE pafKAlbHHX Xxonebanmit menee 1 cM, u 270T peso-
HAHC HE ONACeH TONLKO NipH ONpPEeAe/]eHHON CKOPOCTH NHHAMKMECKOTO MNPOXOXAEHHS DEIOHAHC-
HOMt 30HLL. YBeNWYeHHe aMIUNIKTYAL KuaeGaHHMN MOCAe NPOXOXOeHHs 30HL pe3oHaHca S5-ro no-"
paaKa OUPEHeNaeTCS B ePBOM IPHGIHKEeHEM cooTHOmenNOM

.2 rl'\’au (E_ % V3

REE T B (B 1 M I ‘
‘ : Q& AE (22) .

PaaMep cenapaTpucchi ais pe3omanca 8-ro mopsoxa o6niumO cocTaBnabT HecKOnbKo

CaETHMETPOB,d 3TOT PE30HAHC Heé MOXET Dbl3BATb 3HAYHTONLHBIX NOTepb 4YACTUIN naxe B

KBA3HCTATHYECKOM DeXHMe,

. <
lllapaHy pe30HAHCHOH 30Hp! BHYTPOHHOI'O DE3OHAHCA MOXHO ONPENe/ATbL H3 BhIPAKOHHS

V

AQ' - LE.._[]Q-" (%)—Jq+1(£~)]u . (23)

14 . . .




‘

. ‘ i .
roe ]‘q_‘ (%) ‘= ¢ynxnun Beccens mopaaka q — 1 . B nenTpaanuoft o6nacTm pensiTEBRCT- .

cxoro nuEnoTpoHa ( Q, ~ 1 ) mmeer ‘Mecro gennHeMHLIft pe3oHaHC N ~=ro mopanka. Pa~-
nu&c PO30OHAHCHON Y 30HKI npk a<Xx onmpenenseTcs dopmynon ) ‘
. 2 . \ . 1
P oen . @ (24) .
P 28NN~ x ]

Kpome HenHHOHHLIX PE3OHAHCOB Mo pafHAMBHLIM xoneGaHASAM, Ha HEKOTODHIX PAOHYCAX B pe-
AATHBHCTCROM QHKJIOTPOHE MOXET BOBHHKHYTb DE3OHAHCHA CBSab KoneGamnft B cootraTcTBAR
¢ coornoluenmem (21), BO3GYXKNaGMAad OCHOBHOR CapMOHHKOM Marun-mofo noas, Ilpu 3towm,
ecily OTCYTCTBYIOT RCKAXOHRS MeOHAHHOfl INIOCKOCTH, p MPRHEMAET TONbLKO .qe-n-xue 3Ha=-
qeuns, Ha prc, | npusemena nmarpamMma HacTOT CBOGOAHBIX koneGaun#t mra N = 8, na Ko-
-ropon HAHECEHb HeNMHHeHHbIE- Pe3oHancH [0 7-ro NOpAQKa BKIOYHTENBHO. IMyuxTApoM o603-
HaueHo npnmepuoe ABHXEOHUQ pa60qen TOYKH B Ipouecce ycxopelmﬂ. MoxHo nokasaTb, uTo

ana peaOHBHCOB CBfI3H AMEeeT MeCTO HHBAPHAHTHOE COoOoTHOolleune ’

a’Q < sz. « C(a 3. (28) - *

'
P q o [

Nonpo6Hoe HcCllenoBaHHe C HCMOIb30BAHHEM ACHMITOTHYECKHX METONOB NOKA3LIBAET, 4TO,

' HaIpEMep, np%  a < B ( N = 8) naubonee onacusiit PE30HAHC CBA3H SQ' +' 2Q_-8 ;

MPAXTUHECKH HE OKA3LIBAST HMKAKOrO BIHSHMS HA AKCHalbHOE ABHXKEHHe, Apyrre pesoHaHCH

cpa3H, Bo:a6y)xnaemme OCHORHON! rapMOHHKOl, EMeIOT Gonee BLHICOKHMA nopfmox 4 NO3TOMYy MpH
a g %% Mory‘r He pBCCMBTpHBaTbCﬁ.

§ 5, Hpenenbuaﬂ AHTEHCHBHOCTL B pPENATHBHCTCKOM UMKIOTPOHRE
' H dasaoTpoHe

CpabHeHEE® NOCTHXHMON HMHTEHCHBHOCTH NYYKOB B DPEISTHBUCTCKOM LBHKJIOTPOHE H $a3o-~
TpoHe MOXHO MPOBECTH 10 OTrPAHHYEHHIO, XOTOpOe HAJIAraeTcsl NpOCTPAHCTEBEHHHIM 3apaloM

IIy4yKa Ha aKCHANbLHYIo yFTOﬂ‘lHBOCTh OBHXEHNs YCKOpfAeMb HOHOB,

B PeJATHBHCTCKOM LHKJIOTPOHE yMEHbUIeHHe HaCTOTLI aKCHANbHAhIX xoneGaHull 4acTHO

(A Q, ), BrI3nIBaeMoe nefcTBHEM OGBEMHOrO 3apsna, MOXHO ONPeNelsTh H3 BLIPAXO -

. /18/
uua (B paMkax nHHefHOR TeopHE )

AQ, 1_\/1_ 2rie
Q. , AE. l\¢ +be [ Q

. (28

rae i ~TOK YCKODPEHHbIX MOHOB, f ~4acToTa ofpamenns noxos, AE -CpeaHuit Ha=-
6op sueprum uoxos aa ofoporT, 2b -BepTuRanbHuLII pa3Mmep nyyka, A ¢, =-asuMyTank -
nun pa3mMmep nyqxa.

‘A ' \ *
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Hsmenemle JACTOTH AKRCHANBLHBLIX Koneﬁaurm. ceazanmoe "¢ a(btbex'rou npoc'rpanc'raon- ’

HOrO 3apsas, B dlaao'rpone HA& MaJLIX panmycax (=0 60nx,umx paaEyca nepBoro cbaaosoro e
/127
konebamua) ¢ mocTaTowEO# M OlleEOX TOTHOCTBLI HAXONETCH U3 BhIpaXOHRS

AQy | 4 yy- 2nie(sK )" (2m ‘
Q. ‘ (AE)“.b FE Q) m !

roe Y = § \/Césg’z +:Con ¢ -=(n—¢-"q5_ )Sin ¢, d¢ -(an= cenmapaTpEccu pewenms dasororo

yRashenus ), F -yacToTa MoOOyJuHH, ¢ -dass ycxopsiomero mnons, BHASKC s .

OTHOCHAT COOTBETCTBYOIHE IApAMeTPLl X PAaBHOBECHOMY WOHY.

Ecam npanaTy B supaxenzat (26) w (27) snaveuns napaMeTpos, AOUYCTHMEI® HAR

. OBLIYHO HMCIONb3yeMble B pensrraancfcxnx LUHRAOTPOHAX X ¢aao1-ponax, TO AAS OORHAROROT'C

H3MEeHeHHs YaoToT aKCHaanbe KxoneGaxuh OTHOWCKHE TOKOB ycxopeaaux HOHOB B HAKIOTPO~
He # ¢aaorpoue cocrarar 200 ¢ 1000, PopmanbHas omenka npeaenuHoft HHT@HCHBHOCTH
( AQ,=Q, ) B pemdTHBECTCKOM HmkaoTpone (28) mpr  Q_ = 0,3 naer Benuunmy Toka
10 - 15 ma, [RanuHeftiwee cymecTBeHHOE YBEJNRYEHHE MHTEOHCHBHOCTH B DENSATHBACTCKOM MHK/IO='
TpoHE MOMEeT GLIThb NOCTHT'HYTO NMYTEM YBeIRYeHHS KeCTKOCTR boxycupyomet cucTeMbL,

8 8, MeTonu BHBOA&E nyuxa

B PONATHBHCTCKOM uuxno'rpone'oxasbmee‘rca HE€BO3MOXKHLIM HACNONR30BAHRE BHYTPEHHHX

Murmenes. 10 06yCcnoB/IeHO B OCHOBHOM ABYMS 06CTOATeNLCTBAMH: BO-NIEPBHX, HENORYCTHMO

BEICOKHM YPOBHEM DANHOAKTHBHOCTH, KOTOpas HaBOAHnack 6bi B Ma‘repnane Y3/10B YCKOpHTe-
NS pacCesHHLIM 'Ha MHUIeHH BblCOKOHH‘l‘eHCHBHblM npo'rongxM ny'-lKOM, BO-BTOpHIX, NPaKTH=-
4eCKON HeBOIMOKHOCThI OBecrednTh O‘I'BOL[ 01- MHUWEHH Tenna, BLIAENISMOTO B Hefl npw
APOXOXOEHHH CHBOSL HOe MOWHOID IIydka nporonoa. 2To NpEBOOMT K xa‘reropnfxecxomy Tpe-
GoBaHKK Pa3paGOTKH H OCYUMECTB/CHHS B PENITHBHCTCKOM LRK/IOTPOHe CHCTEM:bl BhiBOda

nyyka B3 XaMeph C KOSP$HIMEHTOM BLINycKka, GAMSKEM K eIMHRUe,

. Paspaﬁofxa ‘M@TONOB BLIBOAA Ny4YKa BeaeTCH B OBYX HaHPABACHHAX. lNepBLit MeTOa OCw

HOBA&H ua addexre PS30HAHCHOTO @abpoca HoHoB B Marmnnbm KXaHa/l NpH NOMOIIA MeXaHHI=*

’ /l
M8 DpACKAYKH palnanbHhHIX KojeGaHM# B SOHe HacTOT Q r = L,5mm  Q = 6/ B 96.-

RacTH HenuHeNHOrc pe3cHaHCa yeTseproro nopsnka Q, = 8/4 war Honos 3a oaun ofopor

3 .
NMponopuHOHAaNeH (...‘.'_) R OOCTHT'a@T HECKOJNLKMX CAHTHMETPOB, JKCHepHMEHTEH, BLITIONHE N~
717/
HpE HA s.nempom-xoﬂ monen® » Qkpuaxe , MoKasalH, 4YTO NPH HCIHOALSOBARAK TAKOT'O
1
M@Tona BHIBOAAE MGXHO NOAYYETH Kko3PHUMEHT BrlBoNa Mywka 3 KaMeph yCKoOpHTens, Gmuas-

xuft &« 0,95, '

PesoHAHCHEIl MOTOO BHIBONA YGCTHL H3 YCKODHTENS NPHBOOHT K HEOSXOOMMOCTH BLIGO-

. pa onpepeneHHoft pefembHOY SHePrHH yCkopeHHbix 4yacTHn. KuneTwueckas sHeprus, cooTBeT-




é;rayloman PO3ORANGHLIM S0HAM,paBHa 84B unm 435 Mse cooreercrTBenno (ra6n. t). Ecmm
yoKopATens IPeMHAIRANEH ANA YCKOPeHRs HOHOB 10 PHEPrEH, He COBHanampmefl ¢ YKaSaHHEIMH
aHaTQHASAME, npnueuenne peaonaxcuoro MeToaa Heckoanko 3aTpynueno. B cesem ¢ srEm
npenc'rasusm HHTOpEC Hepeaonancnme MeTOOM BHBOAA NYWKA YACTHIN W3 YCKOPHTEIS, KOTO=
PHe OCHOBLIBAKTCS HA MOX&HA3ME Boaﬁyzxnenxﬂ KoneGaERA B EEpe3OHAHCHOR 06NAacTH 4acToT -,
ronebannft, BoaMoXuEIM CROCOGOM rpynnupoaxn YACTHN P HOpO3OHAHCHON 06NACTH SBAAWTCH
MeXaHM3MEI, CBS3aHHLe C 3AMKHyTe# op6mTofi ycxophrens. Panmanbhble CROPOCTH HOHOB B
TOYKaX Nepernba TpaeKTOPHE 34MKHYTOR OPGHTH CYIECTBEHHO npesLiwa0T CKOPOCTH, .KOTO~

: )

phle BHISLIBAIOTCH CBOBOMAHLIMA KoneGanEAMH, ) i

Mpr HomomH CymecTBeHROro HCKaXeHRH GOpMLI 3AMKHYTOfi OpGHTHI H2aGopoM RHGIIEX
rapMOHAK ‘g CTPYETYp® Marun‘ruoro NOANS BO3MOXHO BrileneHHe OAHOTO A3UMYTANLHOTO Ralle
pame’mm B aaﬁxuy'roﬁ‘ op6Bure, [Tpu ncnonbaoaamm‘ BOSMYIREHHfi B 3TO#l BOHE MOXHO oxu- ‘ M
naTh BHICOKOTO KoSbPEnHEENTA abmoua/w/.' chnepnulen'rani;ﬂbxe DaHHBI® NO BBIBOAY NMyuKa -
o

9acTEN B HOpe30HARCHOR obnacTE KOneGammft B HACTosIee BPEMS OTCYTCTBYIOT,

4, Mopennposanre pensTHBACTCKHX NBEKJIOTDOHOB

MNepBrie SKCNepHMeHTANbHLIE HCCHAGLOBAHAS YCTOMYHEOCTH, a Taxxe ($a30BOrO NBENEHAS

B OHKIOTPOHAX C MATEETHLIM noneM THOA (‘3) Gl BRHIUNOMHERB BA YCKODHTENEX~MORENAX B
. o A ‘ .

Oﬁbennnennom HHCTATYTEe FMEpPHLIX HCC/ASeAOBAHRM n OxpuaxcKofl HanHMoHanbHO# naGopaTo-

/
pER (CIUA/” Y.
OcHoBHbI@, MapaMeTpH Moaeneft mpupenexs!'B rabauue 2,

Taﬁnnné 2

B(rc) ‘Komeus. Makc, Yacrora % | dopms AE.,
(1=0) panuyc SHepr. o6pamenns crnmpaneft (x38)
(cm) (Man) (Mrn) .
oMAd @ 13700,0 53,0 18,0 10,45 8 ¢ =18,2¢ (cM) 5,0
ORNL “e™ 41,928 34,8 0,610 117,4 8 £ "40,8\/',¢(CM) 0,425

Ha STHX MOAe/dgX pellainHch ocnoanvmev BONPOCHI, CBS3aRAHBIE C GHAUKONR TAKEX yCKOPR=
'fé,neﬁ. Ha nepeoft Momenz 6LII0O SKCNEPHMEHTAIBHO YCTAHOBIEHO, YTO 'B LHKIOTPOHHOM pe-
xame (oTCyTCcTRBEHE aBTODA3EpPOBKE) BOSMOXHO YCKopenme B Teuemme 2600 o6oporor momos,.
HCCHGIJ‘OBBHO’ peaoﬁanénoe BoabyXaeHue KomeGaHE# B MeHTPe YCKOpHUTeNs ( Q. = ._s_. -1
npr q = N ), a Takxe 6ul1a MoKa3aHa BO3MOXHOCTh $OPMEPOBAHEA CHOXHOA CTPYKTYPH

MAF'HETHHX Tofefi mpH NOMOmE WAMM, U30THYTHIX MO JHHMAM COOTBeTCTBYOUHX CImpamef
(a (1) =N q‘-,- Const ).
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- [lonxCHON HAKOHOUHHE IOKTPOMArHATA MOMACNE NOKA3AH HA DHECs 2i . DT

[

Ha snexTpormoft Monenn B30XPOHHOI'O NEKAGTPOHA B Oxbnnx;xoﬁ HanmEoHanbLEo# mabopa- :
TOpEH GLIIE SXCHEPHMERTANLHO DOmeHH NBa B_o:ipoca tpr3ERR TaKEx ycxoparTene#t. [leperift -
CBH3AH C AMHAMAYECKHMH NPONOCCAMHE NDH YCKODPOHHE dHacTin o oHepref E = 2E,, B pe- v
3ynbTATe MONGNHPOBAHHS GLIIO noxéaano; 9TO HpH Bocsuqcnupahbnon CTPYETYpe MAaTHHTHOT'O .
fnoad HOHMBI ;tpoxonnT Gea aamdTHOrO yBenAYeHES AMINIMTYA BGEe Pe3OHAHCHEI® éonu, COOTBeT=.

CTBYHOMHAE OCHOBHEIM rapmomexaM mong ( N, 2N wee )o v
' . i : . . 0
Bropoit BONPOC, xOTopuﬁ 6T pemeH Ha STOf MOHeNH, XAaCATCH BLIBOAA YCKOPGHHBIX

‘gacTAR W3 XaMopi YCKOpETens, 3xcnepzuea'ranbxo 65410 YOTQHOBIIOHO, YTO DO@IOHAHCHEIR Moo
TOA BbIBONA JACTEN B SOHE, rae HacToTa panuanbuux xoueﬁanuﬂ Q, = 2, nosmonser nomy- -

TuTL KOop¢ENZEHT BHINyCKA, 6.rmsnm x 0, 98/19/

KoucTpyxTaeunie SeMeHTH SIeKTPOHHOR Merni moKa3aHH Ha pHC. 8, poTorpadms mya-

xa rA bnyopecnEpyomelt MEUeHK npEBeNeHa Ha pHC, i4.,

~

5. IlpoeKTh peNSTHBECTCKEX NEKJOTDOHOB = *MeaoHHbix dabGpEx” :

K macrosmeMy BpeMeRE HamGolee MHEPOKO H HOIHO anenienu B nETepaType H o6CYyx-
nafEChL Ha XOHGEpPEOHNASX TPH NPOBKTA DOMATHRECTCKEX nnxnmpouon: PONATEBACTCKNA MEKIO-
Tpor (PL) J'la60pa'ropn AN¢pHEIX mpobSnem OUAH (Ilydna) . ,’ H30XPOHHEI DAKIOTPOH

Mc? Oxpua)ckofi RanuoHATBLHOR .uaﬁopa'ropn (Ccura) / 19/ H™ nhxnorpou Kana¢op~
/m/ ! i

-

REfickoro yHEBepcuTera B Jloc~ Amxenoce (CH.IA)

lpe co3naHAE PelSTHBHCTCKHX NEEJOTROROB npnxonnfés paspemarTs pm.i 3anadv, XoTo-
pHI® B npex‘rne YCEODHT@NQCTPOCHES paHee He BOSREKAIE HIB HE cToSmE OCTPO. lperama~
@MHe DeMEHEa SBAATCHE Pe3yAbTaroM xoanounccoa Me:my MHOTHMH, npo'rnaope-iamnun
‘ApYr Apyry TpeGOBaHESMH,’ CBAAHHAHME C NEHAMEXKOf JBEXOHMS T4CTHN, BEICOKO# TOYHOCTEIO
coBoneHna  TapaMeTpPoB yckc;pn'rensi, gHAanenhnoﬁ axTEbanmefi’ yanos YCKOpHTONk, TPaxToB .
‘rryqxbn u T.a. Oco6enno Gonmbwoft OTHedarOoXk Ha POMESMO BOMPOCOB HAKIANLIBAGT OKRIAeMad
‘llucoxank EHTOHCHBHOOTb NMpPOHERAKMEX na'uy'qenuﬁ (s xiepsyxo buepeas HOATPOHOB) oOT paboTa~

IOMero yCKOpHTess H BbiCORAs HABeNOWHas DANMOAKTHBHOCTE NeTalefi ero KaMeph M APYyTEX

-

yc-rﬁohc-ra. E : . co . .

Pacpudfpzaaeuue TPH OpOOKTA “MeSOHHLIX da6prx” oTaARwAKTCH pPA3NWURLIM NOAXOHOM
K pOmeHH|©0 OTREALHLHIX 38R EH HX BIAHMHOR NOAYHHEHHOCTH, YTO COOTBOTCTBOHHO npasoqET
K COBEpLIeHHO pA3HOMY xoucfpyx‘runuouy adopmnennio ycroputenefi, Kaxaut ua npo\oxrosv
HEM@OT ONpeneNeHHLe npeEMymecTsa HOPeR APYrEME npaexram: Ha m&( B EEOM @Taie
) cobp“ymeuﬂ B SKCIIyaTaNHW yCKOpHTeNs, a Taxme mo HOXOTOPHIM XAPAKTEPHCTEKAM, ONEAKQ

B MeJIOM sxcrxepnuen-rauhnue BOSMOJKHOC‘I‘H BCOX pPaccMaTpPEBaAeMhuIX MBI'.I.I!B B SEG'IHTQHHHOl
CTelleHn OﬂI!B&KOBbl. .

[y

18 .




CcHOBHbIe napaMeTpH NAKIOTPOHOB NPHBGAGHH B TaGnANe S , a ux ofmMe BHALI -

ma pec, § 6, 7, 8, 9, 10,

Ta6naua 38

‘

OCHOBHLI® NAPAMETDL MOAOHHLIX <b36pnx:

Penarusuctcroro nnxnb'rpona' (PU) - Ay6ma, CCCP

Mc2 - HEKAOTPOHA ~ Oxpenx, CIIA
H - nuxnorpoma =~ Jloc-Arxenoc, CUIA
Pl Mc2 ~IERAOTPOH H ~IAKIOTPOH
1 2 3 4
1, MaxcEManbHag SHEPTHd BHYTPEHHEro ' .
nygxa B MsB ‘ o ‘ 700 900 ‘825

2, dueprus BnBenenHoro mywka B Mss = T00 810 200 = 825

8, MaxcuManbHEIf TOXK BHYTPEHHEro . .
. ” 500 200 BOO npm BOO Mas

gydxa B MEAa

v

4, Palmyc xoHewHoN OpGHTEH B CM 825 810
B, DHeprus EHREKUHA 0 1 Mas

8, CpesitHee 3HAYEHHe HANPSXOHHOCTH }
MAarsETHOrO HOAS EQ KOHOTHOM 18770 - 8820
panmyce B 3 : '

. W

7, Ymcno cmmpanent (cexTopos) 8 8

8. Yron Mexny CHEpaibk® E OKPYXHOCTBIO 11° 3g°
Ha KOHOYHOM. panKyce

9. 3azop memay cmapansaMz (momocHHME

HAKOHGTHEKAME COKTOPOB) B CM 14,8 +22,0 20,3

10, Benmumpa BapEANLEN MArEETHOTO NO— ‘
19 Ha KOHeYHOM panHyce, HN/H . ~0,38 ~1,0

11, YacToTH CBOGOAHLIX EONe6ammil:

. aKCRAAbLHEIX . 0,24-!-0,29 - 0,240,3
paRHATBHBIX - 1,0+1,8 - 1,0 +2,0
12, YacToTa yCEOpSIOMEro 3MeKTpPE= 12,05 18,72
yeckerc noas B Mrn
13, KparrocTe . N . 2
l&..‘{ncno yCKOpSIWEX 3a30poB 2 4
18, , Yrcno nyamros (pesomaTopos) 2 2
16, Makcumansumf BaGop eHepram 3a 400 - 1000
oBopoT B xsw
\

19

" 95 npr 600 Meg

40 npm 625 Moap
1040
150 k38

4000

76,2

~0,2

0,2+0,3

11,04

520

B
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17, Anep'rypba ZyaHTa H/IE BOPTHKAIBHBIA { ; - ¢
) -] 10.2 . 21,8

3a30p MeXay pe3oHaTopaMH B CM ;

18, 3330p MOXAY YCKOPSIOWHNM anex'rponou B ' '
3,4 - - . 8,08

KpHIEKORf KaMeps B CM . . -
18, lmameTp: MOMIOCHOT'O HAKOHOTHRKA B CM . 700 - ‘ 1250 2230 -
20, Bec aneKTpPOMATHETA B T " 7700 .- 5000 7100 '
21, I:l:rmrxocrb nATARNg 310XTPOMATHETA B " 2100 7000 - 8000 3500_
22, MaxcEmanbHEas BLHICOKOYACTOTHAA MO~ 2850 ) 872 27‘50

' HOCTH B KBT ' ] ’
23, Baxyymnuﬂ OG‘LQM KaMeps! B M3 S 86. 2800 - 280
: L /o ) _ R
24, PaSouee napnenme B XaMepe B ‘MM pT.CT. bB.10 6.10 10 7

o — ——— o e . 4 a—

£ 1. PenaTEBECTCKER NpPOTOMEHA NEKAOTPQE RHa sHeprawp 7TO00 Mas

Oco6erROCTRIO POGKTA PENATEBACTCKOrC RAKAOTPOHa JlaGopaTopum snepmsix npobaem
: \
ABIAETCA TO, YTO OH NPEAYCMATDEBAOT HCHNO/ILBOBAHR® SHEKTPOMATRHTA CHEXPOHNHUK/IOTPOHA

OHUfIU na smeprmio 680 Masm, |

'B 9TOM Cilyuae npenc-rasnae'rcsx nesnecoofpasHnM’ CO3AABATL neoﬁxonnMyxo BApRAREI,
TONEKO }xeneanmm{ mEMMaMu, l'Iocneruaee OGCTOﬂTeﬂbcTBO Or'pAaHEYABAST MAXCHMAJBHO BO3-
MOXHYIO BENKWMEY BADHALME K BleYeT 3a coﬁon BEOGXOAAMOCTD ncnom,aosannﬂ MEHEMAJIBHO .,
OONYCTHMOrO Wara panrambHéA CTPYKTYpHl nons, dTomMy TpeGO“Benm HPH MBEEMANBHOM a~

‘re crﬁymy'pu nons mamGonee nojEO yNOBAETBOPRET MarEETHO® HosjeyIHAER MAKCEMYMOB B

MEHEMYMOB KOTOpDOT'O /eXaT Ha cnapanax ApxAmena teNRd¢ .

Briop panmanbEOro mara CTPYKTYps! MarsaTHoro noas (2 s X ), HOMRMO YCIO=
BAY OPOXOMXOOHHAN peéoxancx-mx 30H,00YCNOBNER - BONRTIREOH MHAREMAILHOT'O 3830pa MOXIy
cnnpanbnmun MEMMAME HA KOHGYEEIX panmycax ycxopn-renn. Kak norasanm mccnepobanmsd, on+

TlMaJ‘leaﬂ Be/IHYAHA BAPHANHME MATHHTHOIO HOJIH nonyqaefcn mpr X » paBHO# noaoBnHe

: /217
a3a3opa

B cBow omwepenb, MHHAMANRHLIA 3a30D iue)x.uy CIIHPANBHLIME ITBEMMAME bnpegenne‘ren
TpBGOBaHHQM pasMemeHnss B HOM YCKOpPAmaff cACTeM:n!, XOTOpas BHIIONHAGTCH B ‘Bﬁﬂe nnfx
AyanTOB, npenc-rasushomnx HeTBepPTBBOJHOBHE OTPeaXH HEOMAHOpPOAHOR nnn'nn.‘

Cpennee M@THHTHOe TOfe BAOML PAARYCE nonyqa\ercs nyTeM npodHNRPOBARHS HOMIOGOB
Mérxnra C HCNOJNbL30BAHHEM:  CACTE@Mb! TOKOBLIX KaTYMeK} HQPHOREWGCKBH ‘l‘ﬁc‘l‘b CTPYKTypr X
no:m:nbopmnpyefcsl, XakK orMeqahocr:., CHCTOMON CINHApANBHLIX UIEMM, cnnn;;yrux Ha yron 2n/Ny

- : C 4
‘ e

20 |
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Ba;yyma&n»o&,e/u yc:opnremi sunonnnrcn B, Bune \ierypéxyronbnoq xauopu; Bep:{_
HO® | HEXAO® ocnonana xopnyca HEMOIOT PLPesn nnamrrpou 7 M, B KOTOPLE BCTAMILIOTCH
aemarnnnue RECEX C yc-raaonuenauun Ha HHX cnnpanbnum uummam B RaTymXaMz d:opmx- L
poBanln B EOppOXnNE uarnn'rnoro nond. Taxas KOECTPYKTRBEAS cxeua noaaonne'r HaBneKaTH |
xauepy n3 aaaopa MarsaTa X nponanonnn Reo6xonuMEIe pe6o-m c 'rpeﬁyeuon -ro-moc'rmo
Maunynsropam H3 BAMATHHX KaGHE. Ilyan'ru MOT'YT  ObiTh H3IBIOUSHL H3, KAMEPk! oTnenb- -

HO npn craToM Goxopom duiamme,

§ 2 H’aoxponxun,"nnxnorpon Mc?

Marmrrnas CHCTOMA EIOXPOEEOrO nmo'rpona Mc coc'ron'r 53 pochMmu C-ofpaasmx .
| CeXTOPOB GO CHHPANLHLIME NOMIOCHSIMY naxoaeqxnxaun, xaxmul H3 cex'ropon HM@EeT OTAeA:-

Hule' OGMOTHKE aoaﬁynulenu. )

B c-rpyx'rype MATHETHOTO 1O mmnn uaxcnuyuoa R MHHEMYMOB RAUDPSX@HHOCTH jo-—
m.a-r 58 cmupansx re A\/¢ . "

Taxas cxema Marnl'rnoﬁ CHCTEME! NOSBO/SST NPDEMERHTh B Ka4éCTBe YCKOpsome# cCEC- ; S

TeME! BEPTHERALKO opnen‘rnposaimue pe3oEaTOPH, aaxnuanmne' OPOCTPAHCT RO Menmy cuém-‘

num 'MAUEETHEIMA CoxTopaMz. B mpoexte IPenyCMOTPeRO NBe TAKHX peaonam:ublx ‘mosocTa;
xaxnas ¥a. EOTODHIX OXBATHIBAGT 1BA COCONHEX MATHHTHLIX CeKTOpa, B sroM cayiae senmum~

Ha aeprnmbnoro =3asopa SIIOKTPOMATHATA :HE CB43aHA TPeGOBAHEOM DAIMOMEHHs nyan'po?
' H .OmpeaengeTes TONLKO anep'rypol Imy4Xa H BEICOTOI0 OGMOTOK, DACHOJIONK@EHLIX Ha Bny-rpen-

‘Hefl MOBEPXHOCTHE NOJIOCHOTO Haxoneqmma. T.@. MOXeT GHLITh NOCTATOYHO Manoﬂ a aapua-

OIS M&rEKTHOTQ MOMS, CHeNOBATENLHO, NOCTATORHO GOMBWOH, Mfociennee o6cTOATRNLCTHO naer ‘

BoaMomuoch cnena'rb CNEPANbLROCTEL Gosee cnaﬁom

Hpn TAKOM KOHCTPYKTHBHOM DPEWIeHEE MATHETHOA H ycxopsomef cncfeu BCe alleMenTH
STEX CHCTeM AOMXHBI GHITH NOJHOCTBIO 3AK/I09€HE B BAKYYMEYX0 KaMmepy, ofbem xo‘ropol oxar
abmee-rcn paBamM 2600 MS. Harortornesre g Baxyymuas o‘xaua Taxof x’aMepu ABNSIOTCH
aanaved, coorne'rc‘mynmen COBpéMeHRHON npax'mxe. OIHAKO WHPOKXOE ncnoubaoaanne MAHH=

\

nyngaTOpOs  MPH pa6o're' BHYTPE YCKOPHTeJd 3aTDyRHEHO,

B xaqec'rne HEXEKTOpA HCHONB3YeTCs BHICOXQBONLTHAS ycxopn'renbnas YcTarosxka HA
Kl

1 Msp, pagmemaemag BHe NOMemeHHs UHKIOTPOHA.

83 H —knnxnorpon Ha sHaprao 628 Msn

,chopenne o'rpmm'renbno aapmxenm:lx HoHOB Bonopona B H™ -unmxnoTpowe nossomser
pemu-rb zapavy Bucoxoscbdiexrnnnom Bupona {mpaxTEYecKE cronponeu'ruoro) AyTeM CpHBa .
onHOre ‘EAM NBYX SMEXTPOHOR NP NPOXOXAGHEE HOHOB  4epe3 TOHKYIO tbonbry, yCTamORNeRHY O
HA COOTBeTCTBYOMOM panmyce. IIpH TaxoRl ¢XeMe BHIBOA& BOBMOXHO nony‘mﬂ. Ny9KA BHBe=-

AGEBHX npoTO‘)B paannv-mol 3HepPrHE B L'lOBOﬂbHO meOKOM nnanaaoue.

\ | .
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- C npyrofi CTOPOHBI, HPE YCKOPEHAY OTPHRATENLHLIX HOHOB HeOOXonMMO oCeCnedHThH yc-

noBHS, NPH EKOTODHIX NOTePH HOHOB B Nponecce ycxopennn H3=-38 cpuaa snex'rponos HA oc- ,'
TaTOYHOM Ta30 K H3-3a JIeKTPHIECKOH NHCCONHANEH B MATHETHOM none me npesrtwana Gu
HOKOTOPOr0 RONYCTHMOT'© 3HAYGHHS NO YPOBRI HABEAeRHO# paNHOAKTHBHOCTH BHYTPH KAMEPHL '
Mo sTuM npEYEHAM B BaxXyyMHOR kKaMepe H-,-nmmorpona napienwe He OOJMKHO NpPeBHIBATL '
10"7 MM PT. CT., 8 MAKCHMAJLEOS 3HAYOHHE HANPAXEOHHOCTH MATHHTHOTO Nojig Ha KOHETHOM
pagEyce orpenﬁqeﬂo BeauurHolt 4600 5; npE STOM NONY4EHH® B PLIBONGHHOM IyTKe C AWEprEefs -

825 Mosp mrTeHcuBHOCTH 40 Mxa GyReT compoBOXAAThCS OOTEPSMH B npénecce YCKOpeHHs, KO-

TOpLI® SKBEBAMGHTHH 28 MKa Toka HpoToHoB ¢ sHeprueh 826 Msp, lpE BmBOme Nyuxa MeHB-
meft SHEPrHE NOTEPH HA-34 S/OKTPEYECKON NHCCONHANEE B MArHRTHOM [O/e yMEHBINAWTCH, H .

HEETEHCHEBHOCTDL  BHOIIHOro Mny4dKa MOXeT 6LITh NOBHIMOHA OpE TOM X© YPOBHE SKBABANGHTHHIX

noTepb B KaMepe,

MaraeTnag cecremMa H -nmrnoTpoma cocramiera ud 8-t C-o6pasubix cexTopoB, Bosz- R
GyxnaeTcs marHETRas CHCTeMa OGHMEME LI BCOX CEKTOPOB KOHNEHTPHYOCKHMH KATYUIKAMA: . . !

AByMSI OCHOBHLIMH H 17 napama, p&CnOHOKG)IHbIMH HA NMOBEPXHOCTH NOJIOCHLIX HAKOH@THHKOB,

$opMa NOMKCHHIX HAKOHEYHHKOB CEKTOPOB TaKoBa, YTO OO MOJOBHHB! KOHEHHOrO pamEyca
COAPANLHOCTL OTCYTCTBYeT, QAlblle HMEETCH CHHPaAbHOCThL, KoTopas BO3pacTaeT,H Ha KOHeU=

, , . , i (]
HOM palEyce yrojl Mexny OKPYXHOCTbI H CHApanbip cocTapaser 127,

Hn3koe sHa4YeHHe HaNpAXeHHOCTH MATHHTHOrO IONM NO3BONZeT NOJAYYHTL TpeSyeMmyw

papHafiiio NpH ROCTaTouHO Gomsuom 3adope (78 cm).

Baxyymrag xamepa H3 Hepxapeomell CTali, PACHONOXeHHAad B 3830Pe S/IOKTPOMATHATOB, . |
HMeeT CTeHKH Toamumrolt 2,2 cM, a Heo6xooHMas XKECTKOCTh @6 06ecrnevnBAeTCA DACTAKKAME,
3aKpenjIeHHsIME Ha KOHCTPYKNHAX BHIe B HHEXe omexTpoMarmmta, HocTym x ka’MGpe BO3MO=

XeE TpH CHATHX BePXHEX HOMOCax cex-ropés. Heo6xonEMEIf BaxyyM B- XKaMepe co3naeTcs

14 HOHHBIME HACOCAMH.

Ycxopsawuaa CECTeMA BHIIONHAEGTCH B Bane I-IBYX“IBTBeprBonHOBbe nyanroB, Kaxawft ;
RyaHT, B CBO}X O4Yepe/b, PadNeleH Ha 8 OTAeABHHIX YETBEPTHBOJHOBHIX PE3OHATOPOB, YCTAaHOB=
. . . N . s

NeHHLIX CEMMETPHYHO HA BepxHel Z EXXHefl XpHMXax xamepsl, ) L

8. 3ammTa oT manyvemuft .

“

Mpo6neMa paREauROHHOM 3AMETH CHALHOTOYHLIX YCKOpHTenef gpnserca onHot M3 HaH-

‘607169 CNOXKHHLIX B OTBETCTBEHHLIX 3aRad, DTO CTAHOBATCSH FCHEIM, @CHH yYeCTh, ITO Hufef‘- . \
panbHLle NOTOKH nehponqa c :-meprmmn B ReCATKH ¥ COTHH Mss OT MO3OHHEIX. tbaﬁpmc c.TO=-
xoMm nywykos 0,5 ma nocreraior 10 1/cex, a axTHBHOCTL MHueHel Nocne obxyyeHHs nyqxoM

15
nporonos 3,10 " ‘mpor/cex - coTem rpaMM-SKPHBANGHTOB panud., YcaoBrs paGoTH NepcoHa=- ‘

\

22!



. K PEETP . . : N . o .
na opa npo(bznaxrn-:ecxnx ocuo-rpax H peuom-ax oGopynounns Ha TaxEx ycxopn'renax craw
noan‘rcz B '3HAYHTEALHON Mebe axanormnbmn ycnoannu pasoTH HA aTOMHBIX . peax'ropax. B -
CBASH C oTEM' xonc-rpymnmme pemex-mu xamepu H BCOX HAXONSMHXCS a B0HE AXTHBANHE y3= . ' vv,
0B ccﬁcrsenno YCXOPHT®NS, & TaKke ycrponcra, HpAMeRFeMbIX AAS tboxycnpomm R xomm-‘

Manay uanﬁonee HHT@HCHBEHX NYYXOB YACTHN, AOJXHL NpeaycCMAaTpPEBATh pasﬁopxy X, OC~
MOTP H POMOHT C NIOMOMbIO HHCTPYMEHTADHS II@PeJBHXHLIX xakamx Mannny;m‘ropos R xpa-
HOB © xaﬁnnaun, HalexHo samnmeﬂﬂbmn or y -HG.YIY‘IBHHSI. OueBuano, 4TO ST0 OTHO~

caTCH TaK¥e & X ycrpoftcTBamM mmeneﬁ, cnymamnx ncroqnnxamz a‘ropnqnux 1acTHL,
Crenmagnuo HOCTAB/IOHHL@ ONEITEH C DPASTEYHEIMH Ma-repuanamn, npumennemumn B N
YK@3aHMLIX XONCTPYKIHESX, norasanz, qro 110 CTeHeHH aKTHBANHUH NPH [TETEABHOM oGnyqennn
/22, 23/
EX OPOTOHAME BLICOKEX SHEPTHfi BCe Ma'repnanb! Pa3nEYapTCs OTHOCHTQILHO MAJO0
Taxnu ospaaom, 6LIIO yCTAHOBNGHO, WTO XKAKHO=iIHGO OCOSHE BOSMOXHOCTH HA 9TOM myTm’

O‘I‘CY’I‘C‘I‘B}’IOT. TBM 501199, qTo MBT@pHB-IlbI, ua KOTOPBIX ‘H3rOTOBIAIOTCS OCROBHBI® 3JI@MEOHTH

yctopm-ena ( Marsut, AYaHTH, IIaKEPOBKA peaonancnon CHCTeMy! B NeNbft pan npyrnx) eTpo-

ro SQI(BIOTCH COBOPIICHHO EHBLIMA YCI/IOBHSIMH,

Oneitel MO OGNYYEHHAID MATEPHANOB M ANSDHHIE HCCIOAOBAHRS NMOKAa34aN4, TTO B KAYECTBe
MaTepHaNa MY MHHmERefl, CAyXAMEX MCTOYHEEAME OyYXOB BTOPHYHHIX SacTen ( n . = ,

’

T T.n.) raEfonee nenecaoﬁpaaﬂo HCHONBb30BATH rpaQn'r. . ' .

N
5

llm: oGecueqemm qandonee panzonanbnoﬂ M SKOHOMHYHON BamETHI OT HeATpoHOB sxc-
‘nepnueu-ranbnux nasznbonoa " oxpy;xaxomnx crpoexnn KaK Ipasmio, cch-raex-mo CHABHOTOT-
HELft yCRODHT®ML aamnqaerca B GeToHERfi capEodar ¢ -AOCTATOWHO TONCTHIMK B H8CTHYHO:
paaGopuniMu- cTemaM (cM. prc. 11, ma xoTopom nna RIMIOCTPAnAR NPEBOAeH IIaH 3amuTh!

)

penmnsnc‘rcxom nnxno’rpoﬂa OHSAH),

chnephmearanbnué MaBRNLOAL, HHTOHCHBHOCTD R3JIYYeHRA B KOTOPHX NPH BLINOM-
HeRER ONHITOB HB Iry9xax 9acTHEn 'rax)xe NOBLIIOHA, HEMEKT codcr?nnym GeToHHy0 BalftaTy,

HoO Menbmeﬂ 'rommmbl.

Tepemaanft npoTOMHEE NydoK. B HAHGONGe MHTEHCHBHLI® MYSKE BTODHHUHBLIX YACTHI MOCHKe
npoxo‘zxnexnn Yepe3 MHWGHA TacaTcs B CHOOMANbHO PACCHHTHIBAGMBIX, JOCTATOYHO MOMALIX
Ge'mm-mx nosymxax. 3Tm noayuum HMEIOT XOpomuft TeINIOOTBOH, TAK Kax MOUROCTH, BHIAS-

ndemMmpie B HHX, MOT‘YT OOCTHIE8Th COTSH KHJIOBATT. . N !

Pacwer almannomioﬂ 38111]!1‘]:( YCXxo Teﬂﬂ ll BOAMTCH C Y1€TOM TOrO,4TO OJIHRA [IOJIOBHH=
p P!

Ho}‘o nornomexlﬂ HeATPOHOB C SHepraef 700 Moap ( Ay ) ‘ B o6baHOM GeTone (mmoT-
HOCTH 24 i'/cu ) cocramnser 42 cM/M/. B pane cnyu\aéa NMPEMEHAOTCH KOMGRHHpOBAHHAS
3amuTe H3 GeroHa B YYryHa HIE cennna, Hnsa qyryHa » CBHHOA Ay pasHa 16,56 n

16 cMm: COOTBGTETBSHHO/2B/J '




7. NMonyyenne ¥ HCNONL3OBAHZEE HY4KOB,%acTAX OT “daGpax Mo30HOB®

,
Ha Bcex neHcTBYIOMHX B RacToqnlee BpeMs CHHXPOHHKJIOTPORAX ANd INOJY4eHES DYYKOB

BTOPHYHLIX HACTHR UIEPOKO HCNOJL3YIOTCHA MHIIOHA, YCTaHAB/IHBAeMEBIe BHYTPHE kaMep YCKO-

'

pHTeonek’ .

'B npoTHBONOAOXHOCTE 3TOMY B Ne/SX NPeAOTBPAMEHHAR IPe3MepHO! AKTHBANHEA Y&/I0B
YCKODHTE/SI B NMPOEKTAX PESTHBECTCKHX MHKJIOTPOHOB /IS ITO/Iy1eHAS MyYKOB ME@30HOB, Hel-
TPOHOB H MONAPH30BAHHLIX HYKJIOHOB NMpPeAyCMAaTPEBAeTCH HCIIONL30OBAHEE BHEMHHX. MHICHeM,

yCTQHaBIABAEeMEIX HA BERIBEAEHHOM IMPOTOHHOM INyuxe,

CrpemiteHAe K BO3MOXHO $ojiee MOIHOMY A pannonanbﬂoﬁy ¢ TOYKHM 3PEHEA peleHAs
HAY9IHBIX nﬁoGneM HCHNONb30BAHAK 6OABLIOA MHTEHCHBHROCTH TAKMX yCKODHTeneli NMpaKTE4ecK:
BHIPAXAOTCA B TOM, 4TO CO3NAITCH BO3MOKHOCTH ’m‘m yCTAHOBKH HA BEIBE@HHOM NYUKe (
MPOTOHOB ONHOBP@MEHHO HOCKOILKAX NepeMemapmaxcs MEmeHelh., PoxycHpoBka B OTKNOHEHHE
TOro Nydka, a TaKXe NMyYKOB BTOPEYHBIX YACTAN OCYMECTBNAETCH C IIOMOmMBIO TPAKTOB,
COCTOSIMAX H3 XKOCTKOQOKYCHPYMOMHEX NAH3 H OTK/OHAIOWMEX SNIEeKTpoMarHaTos. Kax npaemrno,

BCE 9TH yCTpPO#CTBA CHAGKAIOTCH AMCTAHUEOHHBIM YNPaBNeHHOM H KOHTPONeM.

MonyuaeMbie TAKEM HYTeM pa3/E9HbIe BTOPEYHBIE IYJKE depe3 KO/NIAMATOPH!, 3a/10XKeH=
HME@ B GaMHETHEIX cTeHax (Tommmuo#t mopsoxa BockMm E Gonee MeTpPoB obnyHOre GeTomal,
HaNpaBIAIOTCS B COOTBETCTBYOMEE SECHEPHMEHTa/IbHLIe NABHALONEL, UHC/O TaKAX NaBRAbO-~ -

. ) : 718/

HOB, KaK NpaBW/Io, He NpeBolaeT Tpex, B mpoekTe pensTHBACTCROro mmknorpona OUAMN "7, :
K&K  9To . BAAHO Ha puc, 11, oNEH maPunbLOH pacnonaraerTcd HeMOCPeACTBOHAC B 30AHEH yCKO— \
pETens, a ABa APYTHEX ~ B APYroM Eopmyce, B mpoexte Oxpmmxckoft JlaGopaToprm na-
PUILOHEl PA3MEmAIOTCH OAME 34 OPYTHM Napa/uleslbHO NIyuKy NPOTOHOB H 0BO3RAualoTCR Kak

OpPOTOHHEIN, MAOHHBEIN H MIOGRHBIH (pnc. 12), TpeTHA BapHaHT peweHns naeTcs B NPOeKTe

‘ Kanndopuritcxoro ynnnepcn‘refa/m/ (prc. 18).

AGCOMOTHEIe HHTEHCHBHOCTH NY4YKOB paammﬂb‘x YaCTHI, OXHMAaeMble OT Me3OHHEIX bab-
PEK; WIMIOCTPHPYIOTCH Tabnuuedl 4, rae Kak NPEMep HCNOIL3YIOTCHS AAHHBI® NPOeKTa penif-

. 718/ :
THBACTCKOro nmknorpona OUSAIH ma 700 Msp , PACCYHTAHHOTO HA TOK BBIBEAEHHOIO . \
. .

‘myuxa mpoToHoB ~ 480 wmxa, B To#t xe Ta6nmue nis CpaBHeHMS NPABOAEHLI WHTEHCHBHOCTA '
nyukoe oT paBorasmero cefdivac B OUSAH CHHEXPORHKNIOTPOHA Ha 680 M3B 1 aawpiero Tox
ycxo;;enubxx npotoHon 2,3 Mxa, MoXHO BHOeTb, UTO B CPeIHEM MHTEHCHBHOCTH BTOPHTHBHIX
Iy9Kop BO3pacTaeT B THICAYY HAM HECKONbKO THCAY pad. OCOGOHHO CHILHOe yBEIHYCREE
HHTEHCHBHOCTH HaBalopaeTcs And IydKa ¥ —mesosop ¢ oueprueft 800 Msp, 3To obyc-
noBNeHO crnenBduKOR MONYYEeHHS ero 3a CYeT PEeaKUHH p +p - et ed EMEOmeR MaxcE-

Ma/IbHO@ CedemHe IIpH. SHeprHM npoTonoB oxoqo 600 Msp n naomeit pesko HampaBlneHHEil

Bprepea Nyd490K NHOHOB,

B 1poekTe pelNTHBHCTCKOrO UHKIOTPoHa JlaGopaTopu anepumix mpoGnem OUSIH ‘ ‘
; . N |



Vo L : ’ < : . : b N
npenycuarplue‘rcn TAKXKE BO3MOXHOCTD nouyqemm nyqxa MICOHHBIX Hen'rp:mo oT n-ou +y -
pacnaga  NpOBENeHAES C HEM OMLITOR B Xopolio' 3amEmMesHO# OT neﬁ'rponoa uaﬁopatopnn. e

IMocnenmsa anm yAyTmeHHEs YCNOBEA JamETH OT HefATDOHOR PACMONArA9TCS HEXE YPQBHH H

moa yraoM 90 K OCHOBHOMY MYy4RY APOTOHOB, B KOTOPOM NIPE NPOBOACHHHE HeATPUEHLIX ONLITOR

MOXOT YOTARABNEBATLCH CHNONHATLRAR MACCHBHAR MEWEHD, I'®HEPHpYLMAs nronst ( ReftTpaEO),

B STOM NPOGKTe CO3NAHH TAKKE YCHNOBHR ONA oGnyqel-mn‘neanvmuM rrpoTquHM Oy4YxoM
MEmeneft, MpeAHA3HAYEHHHX [N® HCcnenoBaHAf B o6NacTH sAepHOR CHOKTPOCKONHME H fAep=
HORt XMMHE K AnA GHCTpOR nocraaln MimeHoft B cnanuaubnym axcnpecc-naGopa’ropmo. l'lpe-

c

AYCMOTP@HA BO3MOXHOCTD npoaenenna paunosnonornqecxnx H OPYFEX HCClepoBaumf,

‘B NpoerTax CUNLHOTOYHHX yckopaTenef naGopatopm#, CHIA rTakxe mpenygmartpmBaercd

NPOBOAEENe HCC/eNOBAHHEA B YKASaHHHX HANpDABAEHHSAX. ~

.

e

Ta6nauna 4

i

CpapHATE/NLALE HATOHCHBHOCTH NMYYXOB BTODHYHEIX 9A&CTHN OT PEJISTHBECTCEOro IHEAOTPOHA

(PLl) sa 700' MsB ® cmExponuxnoTpona ma 880 Mas (ﬂ}'GBa)XI

. Bnueprus HRTencHBROCTS (cex’l) HA NaHEy© Hnomamb
YacTeuam .
‘ (MasB) ‘
PII _ c/u
MpoToRs NoHepedaHo ' 840 . 4'1010(20 cmg) 4 5'107 (10 cmz) .
noNapA30 BABHEIR . '
TpoToR: mpoRonLHO 840 4.10'%(20 cn®) 3.107 (10 eum)
NoNApAIOBAHHEIe , 0 o
HefirpoHdmn Ha o6aacto 8 2 6. 2
cnekTpa ) 1.10°(20 eM") 3,10 (20 cM”)
TTonepeano H TPOAOJBLHO . 5
NoNApHGOBAHHEI® REAT~' - - 1.107(20 cM™), - -
'POHBI ‘ ‘ )
. ‘ 9 2 4 2
7" -Me30HH 15655 2,107(200 oM7) 4,510 (20 cm)
' 300:8 | 1.10'9(200 cm?) 2,5.10%(80 on?)
001 .
400210 1.10%( 200 ou?) -
7 =MO30HHE 155+ 5 3.108(200 CM2) 4.104(ﬂ) CM2) .
30048 8.105(200 cm?) 4.10* (75 om?)
400£10  5.107(200 em?) -
uE~ Mesonn "+ 1003400 1% ot v’ —meson .
7 -Me30HH 125 - ‘ 3.105(80 CM2)“/
u—-ueaoﬂi,x 856 - 3.104(80 CM2)XX/
30 510 cu 2cox”! -

%/ UHTOHCEBHOCTY NMyYKOB NPHBOAATCS AAA PAcCTOsHAs oT Muueru 15 M.
xx/ HHRPHCHBHOCTH LYHYKOB 7 @ 4 - -ME30HOB NONYYEHH C HCHOMBLIOBAHHEM

ragajia a3 28 )xec-nw¢oxycnpym_nux nuya,

4 25
}



.

8. HcnonpaopaHHe JNEHEfHOro YCKODETeAs NPOTOHOB B K&9OCTBE ,MEAOHRHO

¢abpax® ’

~ Hapany c pensTEBECTCKEM UEKIOTPOHOM B Ka3eCTBO Me30HMHOR d;aGpmm"Moxger GHITH
RCNONbL30BAH JTHHO RHLIR yéxopn'renb npoToros Ha sneprmio 7002800 Mss ¢ AHTOHCEBHOCTBIO
nopsaxa 1 sa. Ha kondepemumio mo Me30mHEIM daaﬁpnxam' 1663 rofa a UEPHe 6Suna mpen- 7'
c-résnenu RB& NMpoeKTa MPOTOHHOTO NHHe#HOro ycxoprrens Ea 780 Mss m ommm moxnan, rae

paccMmaTpaBalncs yckopuTens Ha 300 Mam,

HagGonee paapaGoTaHHbiM ﬁ‘anze-rcn NpPOeKT, NPENCTABNORHLI HelbCEHM YHHBODCHTGw .
TOM (C!.UA)/QB/. Ha npumepe aToro mpoekTa MOXHO O3HAKOMETBLCS C OCHODHLIMH XapaKTe-
PECTHEAMH 3TOr0 THNA ME3OHHLIX ¢aspnx!' TlpoexT mpenycmaTpRBae®T CO3AAHEE NPOTOHHOrO ‘
nEHeftHOr'O yCKopHTens Ha sHeprmi 750 MsB B TOEOM yCXOpeHEmX NpoToHoB 1 ma, Bex{x:en-
me#t XapaKTepPACTHKOR NMHEHHOI'O YCKOPHTENS ABIAeTCA CKBAXHOCTB , T.e, OTHONIOHHE ANR~
HEl MAGKPORMITYbCA YCKOPOHHEIX WACTHH K NEODHONY MOXAY BMIyIbCAME, YBennwgune CKRBAX~
HOCTH Pea3XO YBeNHYABAeT CTOHMOCTb HCTOYHHKOB BLICOXOWACTOTHO! MOINIHOCTH, cnmkex-me -
NpHBOAHT K HEOGXOAEMOCTE YCKOPOEES GONLIIHX HMAYJILCHBIX TOKOB, l'ipoaenex-mbxe mecneno=
BaHEA NMOKA3&/H, 9TO ONTHMANLHOA CKBAXHOCTBIO MPH HCHOJb30BAHMN CYMECTBYOIIEX HCTOY~

HEEOB NHTamAs gaBagercd 5%, T.e, TOK 9YACTRI B HMNY/AbCe AOMNXeH cocTamasTh 20 Ma,

YecxoprRTenL COGCTORT H3 2-X cex‘innﬂ: nepeaa cexnma gnmno#t 137 M npeacramasert
cobofi ycKopsiomylo CECTeMy Ha npeftbosnix TpyGkax, paGorawmyi na gactore 200 an, B
XOTopofl MPOTOHH yCEOpsloTcH no sEeprme 200 Mss ( B8 = 0,67); Bropas ceEnms Anm-
Ho#t 413 M sBNAeTcCA BONHOBOROM, HArPYyXeHHbHIM nuabparMaMH, KOTOpHift paboTaer Ha Jac~
rote 800 Mru, Boamomon pasnenenm na cexnum ammmoft B M, pa6oTapmme Ha CToguelt BOI=—

HO 7 =THIAa,

HuxerTopoM sBaseTca remepatop Koxpodra-Yonrona ma sweprmwo 780 xas, Mexny
AHXEKTOPOM H nepeolXt ApefidoBott TpySxoft pasMemaeTcs I'pyNIApOBaTeNb xnic‘rponﬂoro
THNA, oA -

[nrHa MaKpoMMIynbCa COCTaBageT 2 ﬁcex. ABTophi MpoekTa OTMEYAawT, 4TO HMIYILC
Tako#t ANMTONBHOCTH CYIIOCTBYOMAe KAMCTPOHH, OETAKIHe BOJHOBOOHYKO COKNZ, obecme~
YATL HO MOL'YT M NO3TOMy HeoGxoomMa HX MoAeprm3anus, O6maa MomHOCTb B/Y MATAHEA

= 4 MbpT, /

MuxponMmityasc npeacrapnser coGoi 4.'105 MUK PORMIYILCOB MPOAOMKETENLHEOCTBIO
0,07 ucek c mETepBasaME Mexny H¥MH B Hcek. EcnE NpHHATL nmonepewnoe cedenme Nydxa
1 cug, TO NMIOTHOCTL JACTHU B MEKPOHMIYILCE NpH CpedHeM Toxe 1 Ma M CEBaXHOCTH
B% cocraBET 3.1Q8 1./cM3, PanraneBEas yCTORIHBOCTL YCKOPSI@MEIX CTYCTKOB ofecmedanna=
eTCs KBAnpYHONLHLIMHE NRH3AMH, YCTAHOBIGHHELIME BHYTPE APeidQBEIX TPYGOK H Mexay CoX-—

OMEMH BONHOBOOHOX cucTeMnl (mcero 240 nmma),



ABTOpH! HPOSKTAa CYATAKT, ATO.MPOTOHHLIft nEHefiHLt yCKOpHTENb, HCHONL3yeMbift B

xaqec‘rae‘.ueaonnoil daadpmm:' MOXEOT O06eCHeqyHTDb?:,

a) Heo6XOAEMYX HHTEHCHBHOCTb YCEODOHHOro INydKa MOpsaxa: 1 Ma NpH SHOPrHR HPOTO-
goB 780 Mss; . O '

6) BOSMO'J;(HOCTB perynHpoBKE eseprum, HaumHag ¢ 200 Mss ,qepea\ 7+10 Msp no ko=
HeWHOL SHOpPrEE} ‘

p) 100%~Huft BLBON YCKOD@HHOT'O' Nyd4Ea E3 YCKODETEN® :NPH XOPOWeEM XadecTse Nyika
(pa3onut ofvem 4,6 3 0070 o, pan.); \ﬂ ) .

r) NPRENANEEJBHYI0 BO3MOXHOCTb YCKOD@RHS nbnnpnaosaﬂnux npo-xl-ox-xon;

n) nposenenme $HAHYECKEX BKCNEDEMERTOB, TPeGylMEX BeCbMe KOPOTKHX RMIYIbCOB

YCEOP@HHEIX MACTER (0.07 ACeK),

Hapsay ¢ srEM pan npobaem -rpeGye'r NONONHETENLHLIX ECCaenoBanufl, Tarme aonpocm,
Kax BIHEFAEe H3MeHsomeRcs HATDY3IXKE NYyWEOM (MOMHOCTL KOTOPOro HpA MAKCHMATBHOM TOme:'
ge 7B0 xBT) Ha pe)ng paBoTH Pe3oHaTOpOB C BHICOKOA ACGPOTHOCTBI, NPERA3IAOHHAA pery=-
nEpoBEa aMnnuTyan B $assl BHICOKOYACTOTHOTO Noms B 75 pesomaropax ycKopsiomeR cucre~
Mbi, ofecreueEEe BLICOKOR TOUHOCTH B ycragoske xaanpynonbﬂux NEA3 B pH& APYTHX BOM=-

pocoB TpebyoT Golee THIATENBHOrO paccuo-rpemm.

B macTtosmee Bpeun B pane naSopaTopHft HMPOBOAATCH HCC/EROBaius, HaNpaBieHHBIE
HA ymehbmeune BLICOKOYACTOTHOfl MOMHEOCTH, [OIVIOIIA@MOR CTeHEaMH Pe30HATOPOB M ApeR- '
toBriME TpyGRaMHE, H, crlenoBaTeNxHo, AOBeNeREe CKBaxHOCTH no 100%., Hccnenyorcs peso-
HATOPH CO CTeHKAME H3 CBePXHIPOBOASMEro MaTepHala, OXMaXAGHHHE ZO TeMnepaTypbi
xmnxoro renEs. DXCHOPHEMOHTaIbLHO NOKA3AHO, 4TO MOMHOCTBH NOTEDh NPE 3TOM YMEHBIJaeT—
cs B 10 paa. Onrnaxo. aneck e yEa3HBAeTCS, WTO MOTYT BOIHEKHYTEH cepbeax-me TPYAHQC

9
TH npE paboTe ¢ CHCTeMof peaona'ropos, noSpoTROCTL ko'ropmx cocrasusgart 10 <10,

CnenyeT OTMeTHTB, WTO HAJIHIEE@ MAKPOCKBaXHOCTH M )} aMecTe € neononnmoc"rb]o
EMeTb O9eHb icopo-rxne mmnynscsr (0,07 HCex) B MAXPOCTPYKTYpe AMst BOSMOXHOCTH OCY=
mecTBaSTbH NMepexon C OAEON ycropswomefl HacTOTH Ha upyrylo, xrpnsoun'r\k CpaBHUTENBHO
Gonuuam HAOTHOCTSM yCKOpSeMHIX uacTan B MnKpOCPyCTKe. lpr cpeagnem Toke 1 Ma mioT-
HOCTL B CrycTXe nporomos Heascxoro ARHeHOrO YCKOPETeNs NDHGHHIMTRILHO B 10 pas
Gonnme, YeM B pennrnai{crcxom ORKNOTPOHE, NPOEKT KOTOPOro 6b11 PACCMOTPEH panee“s/.
I'Ios-roMy cnc'rema, oGecneanelomaa YCTO#YABOCTbL YCKOPRE@MEIX CTYCTKOB, AOJXHA obGnanaTs
60m>mon xec-rxoc-rmo, 7T064 KOMNEHCHPOBATL EKaK A&POXYCHPOBKY YCKOPSIIOIIOr'C BEICOXKOHYACw
“TOTHOIO MONg, TAK ¥ BAHMHE® HPOCTPAHCTBEHHOrO 3ApARa CTYCTKOB, KOTOphie OCOGEHHO Be-
MHER TpH MAIHX CEOPOCTSX WEmeKTapyeMux sactrn ( B, = 0,04). C aToft Toux¥ IpeHHS
penﬂTﬂBHCTCKKﬂ KEEAOTPOH, NO~BHAKMOMY, $BATCH Gonee nepcnexrnaﬂbim THANOM Meaox-moﬂ
daGpurr”" B T cny4ae,. CiH NOABHTCA HEOGXOAHMOCThL NalbREHIIEro YBeNHIeHHH wHHTeHCHB—
gocTu Oo L‘le&‘txos x COTeH Ma.

Vo

i



3axnpioenne

Coppevennas pu3anxe sNeMeHTAPHHX ACTHN B KAYGCTBE ONHOrO E3 IiaBHHX ycnoml. B

e

oﬁecnelmamomnx ee nanvsHefmmEA HpOl"pGCC B NMO3AHAHHH SGKOEOB MHKpOMHEDA, aw.mnnyna mcb

HRMY Pe3KOoro ¥pe/IEHYEHHAA HB‘I‘BBCHBHOCTI’ ny¥xos ‘IBCTHIX, nonydiaeMbnx OF yCKOpITOﬂ.ﬂ IHIPO'-

xax sRepruft, B macroamem oﬁaope MBl nonu‘rannct. RATh XpaTEO® ONECAHH® d:laxuc:nx ﬁm—

mENOB, HamGONee BaKELX BONPOCOB TGOPHE B KOHKP@THEX HPOGKTOB, paspaboTa”mLIX paam!
HHMA 7aGOPATOPHSMHA CHALHOTONHEIX yCKOpETenef (‘(baﬁpnx Me3ooB) ma smeprum fo I T'ss
Coanamme Taxux ycEopaTenef ¢ ToKaM® mopaoka 1 Ma Ba NAHHOM STale paSBETHER TOXEEKH
“’pfionne peansmo. B peasymnrate mx coopyxemus dmamm yxe B Gnmxanmeu necanme'rn
CMOTYT MCNOABL3OBATH B CBOEX SKCNGPHMOHTAX MYWEN M@IOHOB 4O 10 01/cox MOmnoc‘rl nyw
KOB YCKOPOHRMX NPOTOHOB B ONACARHLIX MO3OREBIX $abpuxax’ 6yayT nocTHraTh mpw sroM. R
Sonsmof PeETRAL: coreu XENOBATT, MerasarT, OnHaxo NPRENANRANLHO HMEeTCS HyTS (pas—

nea 8) ana coapamms ycxopn-reneﬂ c nyuamx YACTED BHICOKEX sneprln eme B COTHH pas e

Gonbuef# Momuoc'rn.

Ha nam Baraan, nonoﬁnan aToMHAS MANEEHA CEOpee no-rpeﬁye'rca nag pemenusd xaxlx- L ‘
an6o xrpax'rnqecxnx sanat, weMm 0ag mened YRCTOA Haykm, O6oSpAMBe HePCHeXTHBEI paau'ril
nocnenseft B ofaacTa suepraft no 1 I'sB, no-auANMOMY, DOCTATOYHO NOAHO MOTYT GHITH oﬁe‘c-,‘

fteweH ' COSNAHHEM ONHCAHHHX “¢aGpEx Me30EHOB”,
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