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B ladOpaTOpHH ~epHHX npo6~eM OMffH saBeprneH~ pa60~H no COS~aHKD 

H8 cpaSOTpoRe MHorOKaómmoro R.JIlmRK<>-<IJK3H'lleCROrO KOMIlJIeKCa, BR-JIIOlfaIO
mero B ceoa TpH Ka.6HHH MR: nporoaaoã repanaa, Kaómm ,n.JlfI repanaa 
n--Me30HaMH li He~TpoHaMH,H Be~eTCR: Tp8CCRPQBKa IIyqKOB B 3TH RaóHHH. 
B .n;8HH0~ paccre rrpHBO,1(R:TCH nepase pe3YJl1lT8TH no <PoI=MHpOB8HIDD illHpOIDIX 

TepaneBTR'lleCKMX IIpoTOHHHX rryqROB B KaóHHax li I H 1é 2 HH3MepeHHIO HX 

~3KKO-~03KMeTpK'lleCKKX x8paKTepKcTKK. 
B rrpone.;vpH0:a Raómre 16 I (pac .L), IIpe.ItHa3Ha'q'eHHo~ )lJIJI OKaHHpYl>

mero poranaoaaoro oÓJJY'llemUI r.nyóoKo pacnOJIOJKeHHIDC orryxoaeã, qx,I-WIPY
eTqH rryqOR npoToHoB co cpe~e~ 3HeprHeft OKO~O 200 M9B ~aMeTpoM IIOAfl 
oó.n:yqeHRH ~o 6 CM H MO.ztlii!>mJ;HpOBSHHOft ~~oft KpHBOt! Eparra. B 3TO~ Jlte 
Ka6KHe npe~OJIaraeTCH HCnORn30BaTD IIpoTOHHHe IIylfRH co cpe~e~ 3Hep
rHeiJ OKOJIO 100 MaB 11 ,IUl8MeTpOM IIOJIH oó.ny-qeHHH 1-2 CM. B rrponenypaoã 
R86KHe ,. 2 {poPMHPYeTC.R npoToHHliI ItY"IOR co cpe,D;Hel aHeprHe~ "'J30 MaB 
,IUiaM9TpOM IIOJIJi o6J.l:ylfaHIDI no 5. CM H rrpOTJiiit9HHOCTl>IO MOCRO:a llaCTH 
M8KCKMYM8 ~OSH ~o 8 r/cM2 B MRrKo! TR8BH. 

JJ.M: ne>JI:j"IemtH TepaneBTHlIecRBX npoToHHHX IIy'llKOB B npoue.IJYIlHHX 
K8.ÓHH8X Ji I 11 li 2 npRMeHIieTcH MeTo,n MO.ItHIj)HRaUHH 1IHK8 Bparrn ;zJ.JI.R: HeMO
H03HepreTWleCltHX nporomnzx rrytrKOB, IlOJIY'IaDltHXCR 13 pe3Y~T8Te TO}l'Aoze
HHH B 3aMe~Tane BUBe,n;eHHoro PI3 YCKopHTe~ rr.yqK8 rrpoTOHOB c aHeprHel 
OKonO 660 MaB /1/. . 

3TOT MeTO~'OCHOBSH Ha npeoópasOBeHHH lliHpoKoro aHepreTH'lleCROrO 
paorrpenexeaza 38Me,ll,JIeHHHX llpOTOHOB B razoe pacnpenezeaae li soropoe 
oõeonexaaaer ipop,mpoBaHHe Ifj"mB, paoirpeneaeaae noss no rJIYómre aeme
crsa B ROTOpoM H8R60JIee nOJlHO Y~OBJIeTBopR:eT TpeOOBaml,RM JIY'qeBol Tepa
mm - )(OCT8TO'q}{0 ozaroponaoe paorrpeaeaeaae B IIIJIIpoROM MaRcoyMe l![ KPY
TOm cna,n 38 nHOCROa BepmHBOa pacrrpe,n;e~eHRH ~OSH (T8R H8SHB8eM8H MO~
~BaHH8H KIMBaJI Bpsrra}. 

ITpeoópaSOB8HHe crreKTpa oc~eCT~eTCH c BCn0JID30BSHHeM MBrHHTHo
ro aH8..1mS8 H C'ryIIewmToro ICOJt1.tl!M8TOpa, H8C'l'poeHHoro H8 nponyCK8HHe 
TpeóyeMoro cneKTpa. 3TOT MeTo,n; OWI onpo60B8H 3RonePHMeHTaJIIIHO eD:te lI.0 

OCTeHOBD ~30TpoHa JIffi1 O:mm aa peROHCTpYIWJ![Il, IIPK aTOM 6wm nORS.8aR8 
IIp81t'l'lJllecI<8S1 B03MOXHOCT1> 4>oJNHIX>B8HJIIR: MO.ItH<Pm1Hp<>BaHHol KpHBOft Eparra-. 
c nnocRol BepmKHol npq~eHHOCT1>D ,ltO 5 r/cM2 B BO,lte H KPYTHM en~OM 
S8 Hei ORO~O I r/cM2 / . 

l.,. 
8~r'Lell~11t'Ufi~n J.:iícrUrYT/
Silr!(JfhJX :~":C'''H'.lIOBafJIft1' 

~- 641SJtl-tCrEHA 
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KaH8JI ~ ~PMHpoB8HHH I1poTOHHoro nrma c MO,D;Hqím.J,HpOB8lIHOD qx,p

MoA KpHBO# Bparra ,nOJDlteR OdeCIIe'tlRT:D: 

a) MarHHTHHI aHaHH3 H I1~8BRe H80dXO,nHMoD ~eaHol ~crrepCHH 

saTOpMaE8HHOrO npoTOHHoro ~a B MeCT8 pacrrO~O~eHRH KonRRMaTOpHO~ 

CHCTeMH; 

o) ItOMneHcamm JIlllie:RHoft ,D;HCn8pcHH H nOJIylteHHe OnTHMBJilIHliX pas
MepoB nyqKa B npOn;e,IJypRl:lX xa6HHax B MeCTe pacnoaoxeaaa 06JIY"C1aeMHX 

OÓ'beRTOB; 

B)' TpaHcrrOpTHpoBKy B rrpon;e.nypHHe nOMem8mrH npoTOHHHX IIj"mOB c 

,nOCTaTO~O IIlHpOKl!M HMIIY~:DCHHM pacnpeneaeaaea (A p/p = 6-7%); 
r) MHHHM8JlliHHe norepa nyql(B rrPH rpaacnopraposae , 

Ha ocROBe 3THX TpedoBaHHft 6una p83pa60TaH8 cxeMa ReRaRa ~ 

TpaHOrrOPTHpoBIm H q>DIMHpOBSHHH T8KHX rrytlKOB HS <Pa80TpoHe .1IHII OIDIM,6H
JIH Bl:lIIOJIHeHI:l paosera peJmMOB ItaHSJIa, npa ROTOpliX 06ecnelJHB8IYl'CH onra

MaJThHil8 YCJIomur ~p.mpOB8HHH II TOO,CrrOpTHpOBKK npoTOHHbIX rryqROB B 

nponenypase nOMem8HHH li I li 1i 2 73 • . 
CXeMa K8HaJI8 ,ItJIJr ifop,mPOl38lUIH II rpaaonoprapoaaa rrpoTOHHHX IIyI1

ItOB npencraaneaa aa pac .L, BHBe,n;eHmàt H3 ItaMepH ~soTpoHa rrpoToHHHft 

IIy1{OR c nOMOlI1:DlO MarHHTa Cll-35 II W3YX ;rry~JIeTOB RBB,IqJyItOJI:DHHX JmH3 <Po
KyCHPyeTcH sa axon yrJIepo,IOIoro 38Me.nJIHTeJIJI, B KOTOpoM aHeprRSI IIylIKa 

YMeH))maeTCR: ,no He06xo,IJ;HMo:lf cpe,IJ;He:A 3HeprJlIJII. YrrpaBJIHeMHD lI3 rryJI:DTOBO

ro nOMetlleHHH yrJIepo,IJ;H~ S8Me,n.JmTeJI:D rr BJffiOJIHeH B BH,D;e rpex HesaBHCH

MO BpBmaDlltBXCH 6apa6aROB, pa8M8meHHHX Bli,YTpK 3amHTll R8 THEenOrO 6eTO

aa. .llBa nepssx õapacaaa JlIMelOT OTBepcTHH ,It.11H YCTaHOBlGl na rryTH ny-qRa 

6JIOKOB PIS yr~epo~ pasJm1:fHoI TO.nmmrn, nOSBOJI.SmI.tKX BI:l6HpaT)) Cy-MMapHYD 

TOJIJl1HHY S8Me,It.1IKTeJIJI B naanaacae OT O no 130 CM c marca 1,2 CM. TpeTHI 

BpaIltamtl!:ACR CT8JThHO:lf õapaõaa TOJIIItKHoil 40 CM .nOSBOJIJIeT YCTaH8BJIHBaTll 

ROAHHMaTOpH pas~ pa3MepoB. 

TpH MarHHTa - CIl-37, CIl-IO H CIl-57 OTRJIOHJm'1' nylJOK. aa yrJIH 320 , 

9,SO H I4,SO COOTBeTCTBeHHO. llpH aTOM ocymeCTRnfleTCR: MarHHTHHt aRa

B3 rr,rma. 
~ rrpe06paSOB8HHR aHepreTHlJeCROrO cneRTpa 3aTOPMOEeHHHX npoTo

HOB B TaKOH, ROTOpilli 06eCn8~BaeT no.nyqeHile B npone,IJyJlHHX saoaaax ,n03

Horo paonpe~eJIeHHR c 9~HO~ MO~~poBaHHO~ W0pMol RpHBOI Bparra. 

CJIYEZT .nHCTaHnHOHHO ynpaBJIHeMaR aBTOMSTHQeCR8H KO~8TOPHaH CHCT8Ma 

(ARe). AKC rrpe~cTaBJlReT 00601 Rs60p H8 12 nap nO,ItBDHIiX IIJIaCTHH IIJJIpZ

Hol no 1.5 CM. IIepeMellleRReM 8'1'HX IIJIaCTllli B BepTHRaJI:DHOM HanpaBJIelllDl 

CHMMeTpHqHo OTHOCKTen»HO Me~8HHol IIJIOCKOCTH rryqRa MOERO rrepeKpHEaTll 

~CT~O RJIH I1OJIHOOT:DD 8II8PTy'pH OT,neJI:DH!:lX ~CT8~ rrorrepellHoro CelJeHHH 

~aJI8, nponycK8~ero IIpO'l'OHH onpeneaexaoã aaeprza, PeryJm:poB8HB8 anep

Typ rr08BOJUleT TpaH*IMKPOIl8T~ eaepreraxeoxoe pacnpe~eJIeHlle npoTOBOB 

B TaROe. xoropoe n03BOJtH8T rrOJI,.,m'rJ~ B rrpoue~ RadJIHax paonpezeze

HHe ,nÓ3H c s~aHHol W0];ft1oA MO~~BaHHOA RpllBOI Bparra, 
3' 



.ITyÓJIeT KB8,lU)yTIOJII>HIDC JIHHS QJ' pacrronozeaaaã H8 BWCO.n;e RO.JIJIHM8
TOpa HS S8lItHTH01t C'1'eHH, cIx>KYCHpyeT rrpoTOHHH~ IIyllOK aa AKC .rvm rroJIY
lleHHJI KpYTOrO onana .n;OSH sa nzocxcã BepmnIoD MO~poBaHHOft RpHBOil 
Bparra, 

IIpH nonaasaax cnocoõax oÓ.nyqeHHH, H8rrpHMep pOTanHOHHOM, xorna 
TOJImKHa rro~exa~eft o~eHHID MRllieHK C paSJIKqHHX R8rrpaBJIeHH~ Heo~a '~,\lROBS, BOSHKKae'1' Heoóxo~oCTb peryJIRpoBBTb rrpoTRXeHHocTb llJIOCRO~ Bep , \1 

WIDIH .n;OSHoro pacnpe.n;eJIeHHR nenocpe.n;CTBeHHO B npouecce OÓJIY~eHKH. ~ 
I, 

aroro B ARC rrperorcMoTpeHa IJJI8C'1'HHa, p3.crrOJIOJKeHHaR: nepen cTYTIeH1l8TI:lM 
RO~8TOpoM, ROTOpaJI no CHrH8JIaM 0'1' 3aA MOJlteT nepeMemaTbCJI B ropK
SOHT8JIDHOM aarrpaaneaaa, nepexpasaa HKsRosHepreTKllecRym lffiCT:b cnexrpa 
~a K HRRaR He BJIKRH H8 BHcoR03HepreTRllecKyK) lIaCTb crreRTpa, rrpH 
aToMYMeHI>ill8eTCJI npoTRmeHHOCTb IIJIOCRO~ BeprnHHH rJIYÓHHHOrO .n;OSHoro 
pacnpene.neaaa• 

.IlBa .n;yÓJIeT8 RBa,Iij)ynOJffiHIDC JIlffiS MJI-10 H IDIT:b TpKITJIeTOB (TI-T5) 
CJJ.Y1KB.T AJJR Tpa.HcnOpT1'1pOBKH rry'lRB B npoIJ;eJJY~He rrOMemeHIDI H ROMIleHCa
UKR JIEHeDnol ~cnepcRH B MeCTe pacrrOJIOXeHHH ÓÓJIY~eMOrO oÓ~eKTa. Mar
HHT CII-56 KCnOJIbsyeTCJI ~ paSBO~ nytIKOB B RaóHHH ~ I H ~ 2. IIone
pexnoe cexeaae rrporosaax rryqxOB B RaMoil HS rrpone.IJYPHHX RaÓIffi cIx>~H
pyeTcR c HCrrOJIbSOBaH1'1eM Haóopa OCHOBHHX H llHCTOBUX Ro~aTopoB, YC
T8HaBRHBaeMHX Herrocpe~CTBeHHO nepe.n; OÓJIY~eMHM o~eRTOM. 

~op.m:poBaIDIe nyqxa OCylI{eCT1:lJIReTCH B B8KyYMe, TeR K8.R yBeJllllIeHRe 
rronepeqHHX paSMepoB nyqKa S8 ClleT MHOrORpaTHOrO KYJIOHOBCRoro pacceH
HHH npoTOHOB B soanyxe np1:'IBO.n;HT R8R R YMeH:DlIleHHlO lffiTeHCHBHOCTH rrytma 

B saoaaax, TaR H R YXY,I.I,lIleHRIO saeprerasecsoro paspemeaaa 8HBJmSIIPyKlIte~ 

M8rHHTHOD CHCTeMH. 
TIpK nOJIYlleHRH H HCCJIe.n;OBaHKH rrpOTOHHHX nyllKOB 1'1CrrOJIbSOBaJICH illH

po~ H8ÓOP .n;eT6RTopOB. AÓCOJImTH~ ~TeHCHBHOCT:b BHBe.n;eHHoro rryqxa 
npoTOHOB HSMepSJJISCI> KaJI0:PHMeTpOM 4. IlsM6pemIR rrOTOR8 npOTOHOB 'tJepes 
norrepe~oe CeqeHHe RaH8JI8 rrpOBO~C:D llJIOCRonapanHeJI:DHHMH BOS.n;ymHHMH 
1'1OHHSaILHOHHID.m: RaMep8MH. llpo<Pwm IIyqKa. 1'1SMep&JIHC:D MHOrorrpoBOJIOllHHMH 
HOHRS8IJ;B:OHHHMH RaMepaMH H .mmefutoM nOJIYlIPOBO.n;Hl!Komex .neTeKTopoB. llR
~PMauHH c rrpoBOJIOlIeK KaMepH H rrOJIYllpOBO~KROBHX ~O.n;OB' npeoópaSOBU
B8JIBC:b B ~poBYlO II nepenasaaacs ,I(JIH nOCJIe.nyIllI(e~ OópaÓOTRH B SEM. ;:J;mI 
K3MepeHHSI .n;OSHHX pacnpe.n;eJIeHH~ ~(OB B rrpo~e~HHX rrOMe~eHRRX KCnOJID
SOBaJIHC:b nOJIyTIpoBO~KROBUe .n;eTeRTopH II .n;03RM6TpU VA-J-18 K Kn-27012. 

IlsMepeHHe RpHBHX Bparra npoBo,ItKJIOOI> nOJIyIIpoBO.n;HHROBHM .n;eTeKTopoM 
II S8Me,1(J1HTeJIeM, '1'OJIlIUllia ROToporo HSMeBHJxaCI> no KOMaH.n;aM 0'1' SBM. lfH !

'cI 
WOPA~ c ~eTeK'1'Opa TaRBe rrepe.n;aBaJIaCh H oópaóaTHEanaC:D B 3BM. 

113MepeHRJI npoCTpaHCTBeHHHX ~08HHX pacnpe~e~eHKI npoBO~C:b HSO il 
,ltOSOrpatIx>M, npeJtCTa~ coóoft BO,n.RHol cImiTOM, BHYTpl'I ROToporo no 
ROM8.H,It8M 0'1' SBM no Tl)eM BSam.mO nepueH,1l;JlKYJJJIPHIDII HanpaIlJIeHIDIM nepe

Mema~cSI rrOJIYIlpoBO~ROBH~ ~eTeRTOp. MHWOPM8URR o rrOJIOEeHHH ~eTeRTO
pa II B~JIKtIKHe CHrHaJI8 c Hero TaRXe nepe.n;8BaJI8Cb H oópaóaTHBaJI8C:D B 

3BM. 
HacTpoDK8 RaR8JIa npoBO.nHJI8C:b rrpH nOHH1teHHOZ HHTeHC1'1BHOCTH BHBe

nemroro HS (paSOTpoH8 IIYllRa rrpoTOHOB - 0,5 !>'IRA. 

IIyqOR co openneã sHépr1'16i! OROJIO 200 MaB H MO.D:H~poB8HHO~ ~p

MoM RpKBO~ Bparra ÓWI *pMHpoBeH B KaÓHHe Jé I. l1LJI 1'1SMepeH HBÓOP 
RpHBhlX EpsITa,AJIR OT~eJIDHmc COCT8.BJLfII<lIUlIX nyqRa npoToHoB, nponycRae
M1:lX xepea aneprypy, OÓJ;6.S0BSHHYID Ra2K,IJ;O~ napoã ITJI8CTIDI AKC. PesYJIDT8
TH HSMepeHH~ npHBe~eHH Ha p1'1c.2. llH~paMR H8 pHcYlfRe yxaS8HH HOMepa 

OTRpblTHX nap IIJI8CTHH. Cpe.n;
nae B6JIRllHHH npooeroa npo
TOHOB, nporrycxaeasx cocen

~ i5 HRM:H rr8p8MH ITJI8CTHH ARC, 
~ 

"";;- pa~~tIaIDTCH Ha 0,5 r/c~t 
c 
o. HMrryJThCH - H8 O,7%. IIoJIJru~ 

z 10 HHTepBaJI RMIIYJIDCOB npoToHoB
ti) 

o B RaÓHHe COCT8BJISIe'1' 7%. 
<l 
J::. Ms no~eHHoro B8óopa 
l
o KpHBHX Eparra IIyTeM no.n;óopao .\5 
:: I - 8rrepTyp' ~oro 1'19 ~eJIeBHX 
.:f 
o KO.JIJI:HM8TOpOB ARC ÓhlJIO ewop
.~ 

MKpoBaHO .n;OSHoe pacrrpe.n;eJIe
o aae c MO,nH~poBWIHOD WOP

10 15 20 2~ 
MO~ RpHBO~ Eparra - c IIJIOC

TOAmUHa 60Abl, r/eM 
KOn Be~o~ rrpoTRZeHHOOT:bID 
4,7 r/CM 2 H RpYTHM cnanOM 
.n;OBU S8 IIJIOCRoD BeprnHHoDPRc.2. CeMeMcTBO'RpHBHX Eparra llyqROB, 
(p1'1c.3). Cn8,I( ~OSH 0'1' 90%rrporrycRaeMHX M~ OT.n;eJIDHHMH na
.n;o 10% npoaçxonae sa TOJIlllHpmm IIJIaCTKH R<>JIJIm.18TOpHO:R CHCTe
ae I, I r / CM2• I:1yHRTHpoM na

MbI. llH~paMK H8 p1:'ICYHRe yR8S81IH· 
aTOM Me pHcYHKe K30ópaxeHáHOMepa OTRpliTliX rrap ILJIaCTKH. 
Rpl'lBaR Eparra, rrp0TS€HHOCT:D 

IIJIOCRO~ BeprnKHH YMeH:DmeH8 nyTeM OÓpeS8HHSI HHSRoaHepreTHlleCKO~ tIBCT1'1 
cneRTpa ropKSOHT8~0 rrepeMem8~eDCJI ITJIaCTHHO~ B AKC. 

Taxoe .n;OSHoe pacnpe,lteJIeHHe óano nOJIYlleHO npH CJIe.nyoneD KOH~Y
paIJ;B:K ItnaCTKH AKC. Onpe.n;eJIRmmaR crran S8 IIJIOCRO~ BepmHHO~ II MOmnOCT:b 
~OSH na He~ napa IlJIBCTKH .ti'lI OTKpHTa nOJIHOCT:bIO (BepTHKaJI:bHaH anepry
pa - Im MM). ,I.f.Jm noJrytreHHJl MOCRoi! Bepnm:HH OTRpHTbI: IIJI8CTKH8 lf! 9 
12 MM, 'IlJIaCTHHB J ? - 8 MM, IJJIaCTIDI8 ]é 5 - 8 MM, 1& 3 - 20 MM, IIJIaCTPI
aa .ti I ~ Ioo MM. Pasaep meJIeBOrO ROJI.lI:l:iMaTopa KI npa STOM ÓbIJI pasen 
IOx60 MM. 

4 5 
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Pao•3. Mo~(f}m.J.RpoBaHHB..H RpRBaH Bparra c rrJIOCKO~ Bep!IIKHo~. 

ECJIH sanaTb MeHee ~eCTKHe TpeÓOBBHHR R crr~ ~OSH S8 ~OCRO~ 
1BepmKHoft, TO MO~O no~OCTbD OTKpUTb BMeCTO OnHOa ~8CTHHH ~Be K YBe

JIH~Tb paSMepl:l meJIeBOrO RO.JI.1IKM8TOpa KI• IIpH T8KHx YCJIOBHHX 6WI8 no
~eH8 MO~~KUKpoBaHH8H RpHESH Bparra. crra~ ~OSH S8 ~OCRO~ BepmRHO~ 
B ROTOpoi! YBeJIH'leH no 1,8 r/cM2, HO MO\ItHOCT1> ~OSH aa IIJlOCKOi\ ~CTK 
RpRBol Eparra npK :3TOM COCT8BHJIB. 45 ~ /MHH. 

PRc.4. M30~oaHoe pacnpe~eJIeJme B rOpH30H

~ I T8JIbHO~ nJIOCROCTH ~ nyqJt8 npoToHOB 
II c MO,nHipKInIpOB8.HHOi! <l>OpMo:t! RpRBOiJ
11 

Bparr8 co cpenHei! aHepI'Heft 200 MaB.13 
11 
11
 
10
 Ha pzc.4 npHBO~TCH H30~oaHoe pacnpe~e
l
 
I
 JIeHHe B ropK30HT~HOft ~OCKOCTH ~ ny'lK8 
7,	 c MO~~B8.HHoft <l>OINoft RpRBOi\ Bparr8 B 
S	 BO,nroIOM <PaHToMe, HSMepeHHoe H30~oaorpaq,oM. 
~ B aTo~ lte mÓKHe 6Wl np.7IY"leH npoTOHHHa3 
I	 IITIOR CO cpanHel aHeprHél OROJIO 100 MaB. 

KpHB8~ Bparf8, HSMepeHHaH MSi aToro nyq:Ra 

.. npa 1l00000CT:&1l OTRpUTYX IIJI8CTIDlax AKC, rrpRBO

,nRTCJl na plIIC. 58. OTHomeHHe ~03H B JIHl(e Bparr8 K, BXOnHoft nose 

JJ,..8KC •/lI.ax. = 2, I. MOutHOCTl> ,nosu B M8RcKMYMe - 27 pa.n /MKH. 
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B Ra6HHe ~ 2 6HJI rr~eH100 MaB 130 MaB 
1.	 1. nporomnrã rry'lOR co openaeã 

aHeprHe~ OROJIO 130 MaB. KpHBaR 
Bparr8 ~ aToro ~ rrpH 
rrOJIHOCTbD OTRpHTHX llnaCTHHax 
'AKC rrpRBO~TCJl H8 pHC.56. OTHO

.2	 .2 
lIIeHHe ~03H B MaRCHMYMe R BXO~

• '0• °1 11 0 5 1 U 15 2U HOf1 ,noae J\.,aKC /.llmc. = 2,5, 
MOUlHOCTb ~OSH B MaRcHMyMe OKO

a Ó JIei 75 pan /MHH. Ha pHc.6 npa
PRC.5. KpHBHe Eparr8 TepaneBTH'leCKIDC BO~TCJl HaO~OSHoe pacnpe~eJIe

npoToHHHX rryqROB: Hze ~ aToro rr~ B ropHaOH

a) aHeprHH 100 MaB, R86HH8 li I; T8JIbHO~ rrJIOCKOCTH.
 
6) aHeprKR 130 MaB, Ra6HH8 ]f. 2.
 

U I lil 11[1 I 
11 
17 
li 
15 
H 

T8KIDA 06paaOM, B peSYJIDT8Te 13
 

npoBe,neHHUX paÓOT ocymecTBHeH8 
I~
 

IJ
 
TpaHcnOpTHpoBK8 S8Me.zvreHHHX npo lO
 

TOHHHX ny'lKOB B Re6HHH » I H » 2 ~
 

KnHHKKO~SK~ecRoro KOMllJIeRCa ]Hll B
 

OIDfi.i. IlOK8S8HO, l{TO p8.apa60TSHHH:t! la II lZ H H 15 16 I
 

KaHan oÓeCnellHB88T rro~eHHe He06

PRc.6. l1ao,nosHoe paonpenezeaae


xo~og ~Hei!Ho~ ~crrepcHH S8TOp

B roPHSOHT8JIhHOA IJJIOC
MO&eHHOrO ~ rrpoToHoB B MeCTe 
ROCTH MH JIyllRa npoTOHOBpacrroAOaeHHJl cTyneH'l8TOrO RO~


co cpe,D;Hel aHeprHe~
MaTopa. rpaaonoprapoaxy B Ra6HHH_
 
130 MsB.
1& I li li 2 IIpOTOHIillX IIylJltOB C HM

IIyJIDCIWM pacnpeneaeaaes AP/P = 
=6-7% H nO'lTH noJIHyl) ROMneHCarum 
RHHelHOA ~cnepcKK B MeCTe p8cno
AoaeHHH 06~eKTOB O~eHKJl. 

B xa6KHe » I rro~eH rryqOK rrpoTOHOB co cpenHe~ aHepraeA 200 MeB 
H c MO.ItH~HUHPOB8HH6A <Ix>IN0ft RpRBOft Eparr8 - llJIOCRol Bepmmoí! llpOTJmeH
HOCT1>D 4,7 r/CM2 R RpYTHM cnanOM ~OSH a8 He~. 

H3MepeHHI:le MOIqHOCTH ~O:aH nOSBOJllmT H8l18T:D npoaeneaae Me~-6Ho
JIOrKtleOKHX .HCCJIe~OE8HH:R H8 Clllop.mPOB8HHHX rrpoTOHHWC Dyl:lR8X Y1!e npH HH
TeHCKBHOCTH BHBe~eHHOrO H3 peKOHCTpyHpoB8HHOro YCKOPHTanH rrpoTOHHoro 
IIy'tlRB. CTOROM, p8.BHHM IUIH 60JI:DllIHM, 'ieM I MEA. 
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A6a30B B.M. H np.	 P9-86-648 

Ilonyxeaae H HCCne.IlOBaHHe repanearauecrcax IlpOTOHHbIX 
nYllKOB na peKOHCTpYHPOBaHHOM <pa30TpOHe 
Jlaõoparopaa nnepasrx np06JIeM 0I1.H11 

TIpe.IlCTaBJIeHbl nepasre pe3YJIbTaTbI <POpMHpOBamm H TpaHCnOprn
pOBKH reparrearauecxax npOTOHHblX nysrcoa na peKOHCTpYHpoBaHHOM 
<pa3OTpOHe JIa6opaTOpH11 R.IlepHbIX npoõnesr OI1.HH. ,[tnR nonyseaaa 
rnyõanaoro noanoro pacnpeneneana C nnOCKOÜ aepunrnoã H KPYTbIM 
CIla,n:OM npHMeHlIeTCR MeTo,n <pOpMHpOBaHHR nysrca C Heo6xo.IlHMbIM 
saeprerauecxasr CneKTpOM H3 HeMOH03HepreTHqeCKOrO nyuxa. ,I:lnR nys-. 
xa CO cpenaeã saepraeâ 200 M3B norryxeao rnyõanaçe .Il03HOe pacnpe
neneaae CnpOTR)KeHHOCTbl{) nnocrcoâ nepunnrsr 4,7 r/cM2. 

Pa60Ta asmonaeaa B JIa6opaTopIDI R.IlepHbIX npoõnesr OI1.HI1. 

llpenpHHT Oõsenaaeaaoro HHCTHTyra snepusrx Hccne.IloB3.HHH. ,Uy6Ha 1986 

Ilepeaon q.C.Bl:IHorpa,n:oBoü 

Abazov V.M. et alo	 P9-86-648 

Forming and Study of Therapeutic Proton Beams 
on Designed Phasotron at the Laboratory 
of Nuclear Problems, JINR 

The first results on forming and transporting process of therapeu
tic proton at the JINR phasotron are presented. To provide the flat-topped 
depth-dose distributions with steep back slope, the method of extracting 
the beam with a necessary energy spectrum from a non-monoenergetic 
beam is u~ed. Extension of the flat-top of the depth-dose distribution 
is 4.7 g/cm for the 200 MeV beam mean energy. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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