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I. Baeneaae 

0CHOBHOli YCKOpHTenbHOJl yCTBHOBKOli S na6opaTOpHH Sb!COKHX aaeprHJl HSn!I8TCll CliHX

po<!>a30TpOH aa 10 faa c HH:>KeKTopoM- npoTOHHbiM naaellHbiM ycKopHTeneM aa 9 Mas
1 11 C 

paOOTOil aTHX YCTBHOSOK CSli38HB nel!TenbHOCTb 40-50% scex COTpynHHKOB naoopaTOpHB, 

Becb nepcoaan, paooTaarnall s nonllx BOHB3BpyiDmell panuauaa, aaxonancll non ool!3aTenh

HbiM no3uMeTpuqecKHM H MenHUHHCKHM KOHTponeM, KpoMe Toro, 38 rpynnol! coTpynHHKOS 

naoOp8TOpHH 0 H8XOnHSillHXCll S H8HOOnee Ofl8CHblX ycnOSHliX, S T8'18HHe MHOrHX neT S8nOCb 

TIU8Tenhaoe nacnaacepaoe aaoniDneaue rpynnoll spaqeJl MacTHTyTa rurueHbi Tpyna u npo<!>-

3a6onesaaal! AMH CCCP. 

B HaCTOl!IUel! paOOT8 nposonHTCll 8HanH3 n8HHbiX no3HM8TpH'I8CKOrO KOHTpOnll H KnH

HB'I8CKHX n8HHbiX nnll nepCOHan8 KOpnyca CHHxpo<!>a30TpOHa, nony'I8HHbiX 3a nepHon Ha'IHH8ll 

c nycKa nuaellaoro ycKopHTenll B 1955 rony no neKaopb 1963 rona. 

II. XapaKT8PHCTHK8 ycKopHTenell KaK HCTO'IHHKos u3nyqeHHil 

1) flpOTOHHblil nHH8ilHbiJl YCKOpHTenb 

naHeilHblH YCKOpHTenb l!Snli8TCll HCTO'IHHKOM MOIUHOrO TOpM03HOro raMMa-H3nyqeHHll, 

B03HHKaiDmero 38 C'leT aSTOaneKTpOHHOH aMHCCHll C nosepXHOCTH p830H8TOpa H npeJl<!>OBblX 

Tpy6oK non nellcTsueM sbrCoKoro H8npli:>K8HHll, MomHoCTb aToro H3nyqeHHll onpenenl!eTcll 

TOnbKO aMnnHTynoll YCKOpliiDIUero SblCOK0'18CTOTHOrO HanplllKSHHll H npaKTH'I8CKll He 3aBH

CHT OT senH'IHHbl npOTOHHOrO TOKa, nnHTenbHOCTb HMnynbCa raMM8-H3ny'I8HHll H M8KCHMan~t

Hal! '18CTOTa nO.CbinOK paSHbl COOTS8TCTS8HHO 600 MHKpOC8KyHn H 1 CeK-
1
, 3<i><i>eKTHSHal! 

aHeprHll r8MMa-H3nyqeaHR nopRnKa 0,6 Mas. 

floTOK HeilTpoHOB s6nH3H nHHellaoro ycKopuTenR HH'ITOJKHO Man s pe3ynbTaTe Toro, 

'ITO 6onhrnall '18CTb TepReMbiX s npouecce ycKopeHHll npoToHOS pacceasaeTcll Ha nepsbrX 

npell<l>osbiX Tpy6Kax, Korna aHeprHll npoTOHOS RHJKe nopora ( p , n ) - peaKuull, flpu 

H3M8p8HHB senH'IHHbl npOTOHHOrO TOK8 ny'IOK nepeKpbiSanCSI MenHOil 3aCnOHKOJl pacnono

JKSHHOrO Ha aoHonposone uanaHnp8 <1>8p8neR, MomHoCTb noToKa ObiCTpbiX HellTpoHos H8 

paCCTOSIHHH 1 MOT UHnHHnp8 <1>8p8nell OKOnO 3,107 
UHKn-J M -

2 
npH TOK8 npOTOHOS 1 Ma, 

B csli3H c aTHM npeobrsaHHe s 30He soKpyr BOHonposon8 3anpemeao. flpH HOpManbHOil aKc

nny8T8UHH, KOrna UpOTOHHbiJl ny'IOK npoxonHT no HOHOnpoaony S KaMepy CHHXpo<!>a30TpOHa, 

3 



3TOT yqOCTOK H9 npeacTaSnH9T C9pb93HOI! onaCHOCTH, nOCKOnbKY paCC9HHH9 npOTOHHOrO 

nyqxa Mano. CnexTp nei!TpOHOS OT unnHHllpa <l>apaLteH onnaox no <jlopMe K cneKTPY l!cnape

HBH H HMeeT MaKCHMYM s oonacTH 0,5 - I M:olB, 

2) Canxpo<jlaaoTpOH 

YpoSHH HOHH3Hpy~meft panHaUHH sonnan CHHXpo<jla30TpOHa uennKOM o6ycnOBn9Hbl pe

>KHMOM ero paooTbr, B nepnon Hananxn cymecTseHHoe MecTo aaHHMan oeTaTpOHHhrA pe>KnM, 

npn xoTopoM HH>KBKTnposaHHbre s KaMepy ycxopnTenn npoTOHbi c aHeprneA 9 Mas aaxsaTbi

sannch na pasnosecny~ oponTy n unpxynnposann Ha nell oea npnpameHnH aHeprnn. Taxol! 

p9>KHM xapaKT9p113Y9TCH MHHHManbHOI! paaHaUHOHHOI! onaCHOCTb~ Ha BC9X Y'IBCTKaX Sa HC

Kn~'I9HH9M pal!ona, pacnonO>K9HHOrO S H9nocpeacTS9HHOII onH30CTH K M9CTy YCTaHOSKH 

CUHHTHnmHtHOHHOll oeTaTpOHHOI! MHW9HH, Ha aTOM Hanoonee onacHOM Y'IBCTKe y CT9HKH 

6 2 
saxyyMHOII KaMepbi noTOK HBilTpoHos Obin nopHaKa 10 Hel!TpiM cex npn TOKe Ha MHW9Hb 

IMa, Oocny>Knsa~mnll nepcoHan naxonnncH y npoTnsonono>KHoro xoHua npnsona MHWeHn Ha 

4 2 
paCCTOHHHH OKOnO 2,5 M, rae nOTOK H9l!TpOHOS H9 np9Sb!Wan 3,10 H9l!TpiM C9K, 

nocne Ha'Jana ycxopeHHH Ha scex Y'IBCTKax sonH3H ycxopnTenn S03HHKaeT HenoCTOHH· 

Hbrll no sennqnHe <!loH pacceHHHoro nany'leHnn, ooycnosneHHbill noTepnMn npoToHos npn yc 

xopeHnn. 3TOT <jloH H9S9nHK1 nQCKOnbKY MaKCHMYM noTepb npHXOnHTCH Ha oonaCTb ManbiX 

aneprnll ycxopeHHoro nyqxa {no 100 Mas), npu xoTopb!X Sbrxon n npoHnxa~waH cnocoo-

HOCTb STOpH'IHOro H3ny'I9HHS! 9IU9 Manbi, 

MaxcnManbHhre yposHn uany'leHnn coana~Tcn npn TaKoM pe>KnMe paooTbr cunxpo<jlaso

Tpona , KOK COpoC YCKOp9HHb!X no 10 ras npOTOHOS Ha MHW9Hb, npn aTOM OOpaayeTCH OOnb

W09 KOni!'I9CTS0 STOpll'IHblX H9l!TpanbHblX H 3apS!>K9HHb!X 'JaCTHU { H9l!TpOHOS, npOTOHOS, M9-

30HOS1 rHnepoHos) u raMMa-xsanTos. Eonbwan 'laCTb aTnx sTopn'IHbiX qacTHU nornomaeTCH 

S HpM9 aneKTpOMarHHTa H S 3aiUHT9 , M9HbWOH 'IOCTb - paccensaeTCH S sane yCKOpllT9nH 

no paanH'IHblM HanpasneHHS!M1 S3aHMOn9l!CTSYH C OKpy>Ka~IUHMH MaTepuanaMH H renepnpyH 

qacTHUbi n raMMa-xsaHThi MaHbliiHX aneprnll. Hanoonhwnll sxnan s nosy npn paooTe s pac-

ceHHHOM none sonHan CHHxpo¢aaoTpoua na~T uei!TpoHhi, npoTOHbi " " -M930Hb!, 3n9KT-

poHH0-40TOHHaH KOMnOH9HTa Mana, H, KaK noKaaano H3Y'I9HH9 CHHMKOS nponaHOSOJI K 'OM9-

pbl, Sb!HOnH9HHbiX S sane yCKOpHT9nH, 99 SKnan S nosy H9 np9Sb!WaeT, nO-SHnHMOMy, H9C• 

xonhKHX npoueHTos. M~-Me30Hbr, K -MeaoHbi H rnnepOHbl npaKTnqecxH He na~T sxnana 

S nosy 1 T.K, OHH nnoo 0'19Hb cnaoo S3aHMOnei!CTSY~T C HnpaMH { M~-W.930Hbl) 1 nHOO HX 

'l>lcno no cpasHeHH~ c nonHbiM noToxoM nany'leHHH npeneope>KHMO Mane { K -M930Hbl, 

rHnepOHbi) , 3nepr9TH'19CKHll nHana30H paCC9HHHblX STOpH'IHb!X 'laCTIIU 0'19Hb WHpOK: OT 

nonell MeraaneKTpouoaonbTa no necxonbKHX MHnnHapnos aneKTponosonbT, CnexTp pacceHH-
121 

HOrO STOpH'IHOrO H3ny'l91IHH CHHXpo<jla30TpOHa OOCY>Kna9TCH S paOOT9 , ny'IKH '!aCTHU S 

<jlH3H'I9CKHX KaHanax 3aHHMa~T OonaCTb 6-9 fas, C nOCTaTO'IHOf.i nnH M9nHK0-6HOnOrH'I9CKI!X 

4 

uene~ TO~HOCTbiD HX MOmHO cqHT8Tb MOHOXpOM8THq9CKHMH nyqK8MH qaCTHU B 

run. BbiS9Jl9HHbl9 ny'IKH '!aCTHU aaanMonellcTsy~T c H3MepnTenbHOI! <l>n3H'19Cl 

poll " oxpy>Ka~IUHMH MaTepnanaMn, renepnpyH cnaooe pacceHHHoe nanyqenne. 

ne6onbwoll noTOK nel!TpOHOS nponnxaeT qepea aamnTHbi9 CT9Hbl n xpbiWy, B 

H3ny'I9HHH H uaxonHTCH nepcoHan, OOCny>KJISa~IUHll <jlH3H'I9CKH9 yCTaHOSKH, 

AKTHSaUHH eoanyxa S sane CHHXpo<jla30TpOHB o6ycnosneua S OCHOSHOM 

xopoTKO>Knsymnx naoTonos {xncnopon- 15, aaoT- 13, yrnepon - II, apron 

TOpb!X HaHOOnee CY!ll9CTS9H9H npH aKTHSaUHH l!yKnouaMH KHCnOpOJl - 15 C ne 
131 

pacnana 2, 1 - 3 MHH • KonuenTpaunn aTHX naoTonos s soanyxe sonnan sb 
- I I 

xa, no npensapnTenhHbiM naMepennnM, ne npesbiWana 6,10 x~pnlnnTp {0, 

nonyCTHMOll KOHU9HTpaUHH) npll Hl!T9HCHSHOCTH SHyTpeuuero ny'!Ka {2-3 ) 10l( 
141 

KoHU9HTpaunH pannoaKTHSHblX aapoaonell, s OCHOSHOM naTpHH-24 , npene6F 
- 13 

COCTOBnH9T1 no HalUHM H3M9p9HHHM, S Cp9nH9M 2,10 K~pnlnHTp {0,002 n 

nyCTIIMOll KOHU9HTpaUHH ).:,_...f 

Ha pHc . npencTasneH nnan xopnyca CHHXpo<jla~oTpOHO, Har 

UHOHHOOnOCHblMH Y'IBCTKBMH HSnH~TCH 30Hbl s6nH3H npHMOnHH9l!HblX n 

non e H3ny'I9HHH HB npyrHX y'IBCTKBX s6nH3H ycxopHT9nH H9S9nHKO S peayn, 

pOSKH HpMOM aneKTpOMOrHHTB TOnlUHHOll 180 CM .~HOSHOll <jlH3H'I9CKHil naSH 

IUHIU9H OT nel!CTSHS! npOHHKB~IUHX H3ny'I9HHll SOCbMHM9TpOSOll 6eTOHHOll CT9 

3 6eTOHB 3 ,5 TIM ) , S KOTOpol! nnH ssona ny'IKOS 'IOCTHU cnenaHa yaKOH OM6j 

~ TaxaH 30IUHTB ooecneqnsana JlOCTaTO'IHOe CHH>K9HH9 yposnell nany'l9HHH s nl 

QTCYTCTSHH HCCnenyeMbiX ny'IKOS 'JaCTHU yposeHb <jJona S H9M H93HB'IHT9nbHo 

T9CTS9HHbl~ <I>H3H'19CKHll naSHnbOH Ha OnHOM H3 KaHanOS H9l!TpanbHblX '!OCT) 

lUSH SbinO>K9HHOll H3 6eTOHHblX 6nOKOS CT9HOl! TOnlUHHOll S pa3Hb!X M9CTaX • 

3 
pos {nnoTHOCTb 2,3 TIM ) . <l>on s aToM nasHnboHe npn pa6oTe cnnxpo<jlaao 

10 4 
ManbHOll HHT9HCHSHOCTb~ { 2.10 npoTIUHKn ) H9 npesbiiUan {I - 2) ,10 H9llTp 

nrlxl 
{0 ,1 -0,2 ) S enHHHUBX n~ 30 ~-'!aCOSOll pa60'IHII U9Hb ) , <l>n3H'I9CKH 

npOSOnHnHCb TaK>K9 H9nOCp9JlCTS9HHO S sane yCK0pHT9nH, nnH o6ecn9'19HHS! 

ycnOSH11 paOOTbl Ha 3TOM yqaCTK9 6binH BbinO>K9Hbl 69TOHHbl9 QOMHKH {8 ), ( 

( 16 ) c TonmHHOII CTeH 1-1,5 M, noTonxa - 0,3 - I M {nnoTHOCTb 6eTOHB 2 

Taxue ToniUHHbl o6ecneqnsann aamnTy oT pacceHHHoro nany'leHHH, HMe~mer 
10 

HH3KY~ 3HeprH~. <l>oH S 6eTOHHb!X nOMHKBX npJI HHT9HCI1SHOCTH 2, 10 npoTI 

4 2 
wan (2-6),10 uei!TpiM C9K (0 ,2-0,6 S enHHHUBX nnn), 

3xcnnyaTOUHOHHb!l! nepCOl!Bn CHHXpO<jl030TpOHB HOXOJlllnCH B nOM91U9Hl! 
3 2 

<jlOH S KOTOpb!X H9 np9Sb!WOn 5.10 H9l!TpiM 
C9Kt H B KOMH8T8X UOKOnbHOr 

10 
nOM91U9HH9M 19, rne ypOS9Hb <jloHa npH HHTBHCHSHOCTH 2.10 npoT/UHKn OJ 

4 2 
3, 10 nell Tp/ M cex. 

XTllTUl - npenenhHO nonycTHMaH noaa. 
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OllBCHOCTH 1 llOCKOnbKy paCC9RHMe llpOTOHHOrO 

6nnaoK no ~opMe K cneKTpy ncnape-

cnnxpo~aaoTpona uennKoM o6ycnosneHbi pe

ruecTaenHoe M8CTO 3BHHMBn 6eTaTpOHHbiA pe)KHM, 

ycKopHTemr npoTOHbi c aneprHeii 9 Mas aaxBBTbr

na neil 6ea npHpawenHn arreprnn. TaKoii 

aa nc-

6nHaocTn K MecTy YCTBHOBKH 

a 3TOM HllH6onee OIIBCHOM YliBCTKe y CTeHKH 

6 2 
10 Hei!Tp/M CeK npH TOKe Ha MHWeHb 

llpOTIIBOnOnO>KHOrO KOHUa npHBO)la MHWeHH Ha 

4 2 
B He npeBbllliBIT 3.10 Hei!Tp/M CeK. 

B03HHK88T HellOCTORH• 

o6ycnosneHHhri! noTepHMH npoTonos npn yc-

MYM noTepb npHXOilliTCH Ha o5naCTb MBITbll< 

np11 KOTOpb!l< Bb!XO)l H npOHHK8IOW8H cnoco6-

OpH TBKOM pe)f{HMe P860Tb! CliHXp0~830-

0pn 8TOM o6paayeTcn 6onb

(nei!TpoHos, npOTOHOB, Me-

8THX BTOpH'!Hb!X 'IBCTHU ITOrnowaeTCH 

- pacceHsaeTcn B aane ycKopnTenH 

c oKpy>KarownMn MaTepnanaMn n renepnpyH 

B rroay npn pa6oTe B pac-

H rr -Me30Hbi. 3neKT-

H3y'!errne CHHMKOB nponanosoii K'8Me-

B Jl03y He llp8BbilliB8T1 IIO-BHLlHMOMy, H9C• 

H rnnepOHb! npaKTH'IeCKH He llB!OT BKna.oa 

'"·~- c HrrpaMn ( Mro-w.eaoHbi), nn6o nx 

npene5pe>KnMo Marro ( 
K -Me30Hbi, 

BTOpHt.zHI-,IX l.JBCTHU Ot.zeHb llJHpOK! OT 

os aneKTponosonbT. CneKTp pacceHH

o5cy"<rraeTcn B pa5oTe
121

• Oy'IKH 'IBCTHU B 

C Ll0CTBTOlJHOJ'1 JlJIH M9JlHK0-6HOJIOrHt.z9CKHX 

..,. 

Uenefi TO'IHOCTbiO HX MO>KHO C'IHT8Tb MOHOXpOMBTH'IeCKHMH ny'IKBMH 'IBCTHU BbiCOKOi! 3Hep

rHII. BbrBerreHHbre ny'!KH 'IBCTHn: B38HMorreiicTsyroT c HaMepnTerrbHOi! ~H3H'IecKoii amrapaTy

poii n OKpy>KarownMH MaTepnanaMn, rerrep11py": cna6oe pacceHHHoe nanyqenne. KpoMe Toro, 

He50ITbWOii ITOTOK H9i!TpOHOB npOHHK89T 'lepea 38WHTHbl9 CTeHbl H KpbtWy. B none TaKoro 

nany'leHHH H ll8l<OUHTCH nepconan, o5crry)f{HB8lOWHi! ~H3H'!eCKHe YCTBHOBKH. 

~KTHBBUHH B03Uyxa B aane CHHXpo~a30TpoHa o6ycnOBIT9H8 B OCHOBHOM o6pa3oBaHH9M 

KopoTKO>KHBymnx naoTonos (Kncnoporr - 15, aaoT - 13, yrneporr - II, apron - 41, na Ko

TOpbtX Han6onee CYW9CTBeHeH npH aKTHBaUIIH HYKITOHBMH KHCITOPOU - 15 C nepHO)lOM nony
/3/ 

pacnaua 2,1 - 3 MHH • KonuenTpaunH aTnx naoTonoa B soa.oyxe a6nnan BbtBourroro y'ILlCT-

-11 Ka, no npe.osapnTerrbHbiM naMeperrHHM, ne npeBbtwana 6.10 Kropn/ nnTp ( 0,06 npeuerrbHO 

10 rronyCTHMOi! KOHUeHTpaunn) npn IIHT9HCHBHOCTH BHyTpenrrero ny'!Ka (2-3)10 npoTfUHKn. 

Konn:errTpaunH paunoaKTHBHhrx aapoaonei!, B ocrrosrroM naTpHH-24 , npene5pelKHMo Mana n 141 ', 

-13 
COCTaBnHeT, no HBWHM H3MepeHHHM, B cperrrreM 2.10 K!OpHirrnTp (0,002 nperrenbHO UO-

nyCTHMOi! KOHUeHTpBUHH).:. _ _.{ 

Ha pnc. nperrcTasnerr nnan Kopnyca cnnxpo~a~oTpona. Han6onee panna-

UIIOHHOOnaCHb!MH y'laCTKaMH HBITH!OTCH 30Hbl B6ITH3H npHMOITHHei!Hb!X npoMe>KyTKOB. 

Oone H3ITy'!eHHH Ha rrpyrnx y'!aCTKax B6ITH3H YCKOpHTenH HeBenHKO B pe3yiTbT8Te 3KpaHH

pOBKH HpMOM 3ITeKTpOMarHHTa TOITWHHOi! 180 CM.~HOBHOi! ~II3H'!eCKIIi! rraBHITbOH (18) aa

lliHWeH OT rrei!CTBHH rrpOHHKaiOWHX H3ITy'!eHHii BOCbMHMeTpOBOi! 6eTOHHOi! CTeHoi! ( ITITOTHOCTb 
3 

5eTOHa 3,5 TIM ), B KOTOpOi! )liTH BBOUB ny'!KOB '!aCTHll CrrenaHa y3K8H aM6paaypa (22). 

TaKaH aamnTa o6ecrreqnsana uocTaTo'!noe CHH>Kenne ypaBrreii nany'lerrnH e naennhorre: npn 

OTCYTCTBHH HCcrreuyeMblX ITY'IKOB 'IBCTHU ypoBeHb <!>oHa B HeM He3H8'1HTerrbHO rrpeBbiWan ec

TeCTBeHHbl~ <I>H3H'!eCKHii rraBHITbOH Ha Oil HOM H3 KaHarroB Hei!TpaiTbHbll< '18CTHU ( 10) 38WH

weH BbinOlKeHHOii H3 6eTOHHblX 5rrOKOB CTeHOi! TOITWHHOi! B p83HblX MecTax OT 2 UO 5 MeT-
3 

poe ( nnoTHOCTb 2,3 TIM ) • <l>oH B 3TOM rraBHflbOHe rrpn pa6oTe CHHxpoljJaaoTpOHa C MaKCH-

10 4 2 
MBITbHOii HHTeHCHBHOCTblO (2.10 rrpoT/n:nKn) He rrpeBb!WBIT (1-2).10 Hei!TpiM CeK .i. 

xl 
(0,1-0,2) B e)lHHHUax llJl.ll 38 tl-'laCOBOi! pa50'!Hi! rreHb ). <I>H3H'!eCKHe 3KCrrepHMeHTbl 

rrpOBOilHITHCb TaK:>Ke HerrocperrCTBeHHO B aane YCKOpHTerrH. nnll o6ecrre'!eHHH HOpMBITbHblX 

YCITOBHi! pa60Tb! HB 3TOM y'!aCTKe 5binH BbinO>KeHbl 6eTOHHble UOMHKH ( 8), (II), ( 12), ( 14), 

( 16) C TOITWHHOi! CTeH 1-1,5 M, ITOTOITKB - 0,3 - I M ( ITITOTHOCTb 6eTOHa 2,5 - 3 TIM ) • 3 

TaKne TonwnHbi o6ecrreqneann aawnTy oT paccesmnoro nanyqennH, HMeromero cpasrrnTenhrro 

10 HH3KyiO 3Heprnro. <!>orr B 6eTOHHbiX llOMHKaX rrpH HHTeHCHBHOCTH 2.10 rrpOTIII:HKIT He rrpeBbl-

wan (2-6).10
4

rrei!Tp/M
2

ceK (0,2-0,6 B errHHHUBX nnn). 

3KcrrnyaT8UHOHHb!i! rrepcorran C!illltpo<!>a30TpOHa HaxOUHITCH B ITOMeweHHHx 3, 17, 21, 
3 2 

<jJOH B KOTOpb!X He rrpeBbiWarr 5.10 Hei!TpiM CeK, II B KOMHBTBX UOKOITbHOrO 3Ta:>Ka ITO)l 

ITOMeU!eHHeM 19, rue ypoBeHb <!>oHa rrpn IIHTeHCHBHOCTH 2.1010 rrpoTIUHKn 6bin He 6onee 
4 2 

3.10 neil Tp/M CeK. 

]l.f nnn - npeuenbHO rronycTHMBH U03~. 
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Ill. XapaKTepiiCTIIKa ycrroBIIfi Tpyna nepcoHarra B pa3rrii'IHbie nep11onhr pa6oTbi 

CIIHXpod>a30TpOHa 

DnH 6onee norrHofi xapaKTepiiCTIIKH ycrronnfi Tpyna a 30He pan11aun11 cnHxpor~a30TpoHa 

BSCb nep110n pa60Tbl ycKOpiiTeiTS! uerrecoo6pa3HO pa3611Tb 118 HSCKOITbKO yciTOBHLIX 3Taf!OB, 

H11*e naeTcH xapaKTepiiCTIIKa 3TIIX 3Tanoa c TO'IKII 3peniiH ycrroa11fi Tpyna nepcoHarra 11 

B03MO)KHbiX ypoBHeH o6ny1IeHHSI. 

A. nepllon narranKII llnmeKTopa - npoTOHHOro ITIIHei1Horo yCKOPIITeiTH ( nY) 

11 nonroTOBKH 3anycKa cllnxpo¢a30TpoHa (1955- anpenb 1957 r.) 

B Te'!eHIIe ncero nep11ona Ha nllnefiHOM ycKopnTene nponon11n11Ch pa6oTbi IICenenona

TerrbcKoro xapaKTepa. EorrhWYIO '!aCTb npeMeHII rrepcoHarr, GaHl!ThiH Ha 3TIIX pa6oTax, Ha

xoniiiTCH B liYITbTOBOfi ( f!OMeiUSHIIe 3 !Ia pile, 1), HaneH<HO 3llUU!ll!SIII!Ol\ OT rBMMB-113ITy'le-

Hill! ITIIHeilHOrO YCKOpllTSJUI, HITII B err80b!X raMMB-ITOITl!X liB OTnarreHHb!X OT nY yttacTKax,. 

KpoMe Taro, no pony paooTbi nepcoHBIT rpyrrrrbi 1111meKUIIII clleTeMBTII'!eeKII B Te'!eHIIe Ko

poTKoro BpeMeHII (ITO 5-10 Mill!, HeCKOITbKO pa3 B CMSHY) HaXOniiiTCll B MOlllHb!X nom! X raM

MB-113ITy'leHllll B HerrocpencTBeHHOil OITII30CTII OT nY y renepaTopoB BbiCOKOil 'IBCTOTblo Mom-

HOCTb .U03Ll H8 H8H5onee OII8CHbiX Y'li8CTK8X Jl.OXO.LlMJ18 .[lO B8JllPU1Hbi: 

no YCTBIIOBKH 3a!ll11Tbl liB nY - 200 - 350 MKp/ceK, 

rrocrre ycTaHOBKII CBHHUOBOil 
3aiUHTbl TOITll{llHOil 4-5 MM - 15 - 20 MKp/ceK 

(3a!lliiTB ycTaiiOBITeHB B Mae 1956 r,), 

BKrran ObiCTpbiX HeiiTpOHOB B nonHyiO no3y 3B aech 3TOT nepnon He npeBbiWBrr 10% 

OT raMM8-ll03bi
1 

IIOCKOJlbKY KOHT8KT C H9ti:TpOH8MH HM8J1 M8CTO B T8t.I9HH8 Cp8BHHT8JlbHO 

KOPOTKoro npeMeHII rrpn npoaepKe norromeHHH rry'!Ka, ero IOCTnpoaKe 11 T,n. 06rryqen11e 

HefiTpO HaMH IIMeiTO ITOK8ITbHb!H xapaKTep II rrpllXOnlliTOCb B OCIIOBHOM Ha o6rraCTb rOITOBbl 

n rpynnoil KrreTKII, 

HBaeneHHall pBnlloaKTHBHOCTb rrpaKTH'!eCKII oTcyTcTnoaarrB. 

E. nepnon rrycKo-Harrano'IHb!X pa6oT liB CIIHXpo¢a3oTpOHe H rronroTOBKII K npoaeneHIIIO 

¢n3n'leCKHX 3KcrrepnMeHTOB (anperrb 1957 - KOHeu 1958 r. 

BnepBbie yeKopeHHbiH no 9 faa rry'loK rrpoTOHOB 6bm rrorry'leH B arrpene 1957 r. K 

cepen1111e rona 6biiTO llOITy'leHO yCTOfi'IHBOe ycKOpeHIIe 11pll llHTeHCIIBHOCTII BHyTpSHHOrO ny'l-

7 
Ka B KoHue ycKopeHIIll ( 1- 2) .10 npoT/unKrr. OcHOBHOi! rrycKO-HBrrano'IHb!il rrep11on nponorr-

marrcl! BITITOTb no KOHUa 1958 r,, KOrnB IIHTeHCllBHOCTb rrpOTOHHOrO ITY'!Ka 6biiTa noaeneHa 

8 no 1,5.10 1/unKrr. HananKa ycKopnTerrl! npo113BOnllrrach npn pa3HbiX aneprnllx ycKopeHHoro 
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rrpOTOHHOrO ny'!Ka, KOTOpbtil B KciHUe UHKITB yCKOp6HIIll CBOp8'1HBal1CSI nHfiO 

UHOIIIIYIO MHW611b, nH60 Ha BllyTpeiiHIOIO CT611KY eaKyyMIIOil K8M6pblo TaKOII 

yeKOpiiTeiTSI (copOO 118 CTeiiKy) xapaKT9p1130B8ITeSI cymeCTB611110 M611bW6il B 

llb!X UOTOKOB U3ITy'leHIIR, 116*6ITH npll c6poce ny'IK8 11a TOITCTYIO paoO'IYIO 

MaJlbHb!S ypOBIIH o6rry'I611Hll HenocpencTB611110 OKOITO BBKYYMIIOII K&Mepbl CH 

npeBbtWaiTH Upll UOCTOSIIIIIOH pa6oTe B Te'!elll!e 6 '18COB 7 - 10 M63p/pB6. 

HIITeiiCHBIIOCTH 10 7 npoT/UIIKITo nrrSI 3TOrO nepHOnB xapaKTepiiO UOCTOSIIIIIO· 

crrym11Ba!Oillero nepcoHBna B 3ane ycKopiiTenR. Ynpaarre1111e ycKopiiTerreM n 

BCliOMOra'r6ITbHOrO rryiTbTa yrrpaaneiii!H, ycTaiiOBJteiiHOrO B U911Tpe 3aiT8 Cll' 

XapaKTepHwe nrrH 3Toro nep11ona ypoBIIII 113rry'leHn51 11a pa6o'!HX MeCTBX 11 

8 
ueiiTpe 3anB ( B pallo11e nyrrbTa ynpaarre11H51) - 0,3-0,5 M6ap/pa6, 

H9M 9CT9CTB8HHOT 

BOJ111311 QKOII B gpMe MarHIITa ( KOHTpOITb o6MOTKII II BBKYYMIIblX HaC 

S M6ap/pa6. ne 

K KoRUY 1958 r., KornB nHTencnBHOCTb BHyTpe1111ero nyqKa 6btn8 n 

8 1,5,10 npoT/UIIKIT, ypOBIIH 113Jty'lelllll'l liB pa60'IIIX MeCTaX B03p0Cl111 UO'I~ 
( TaK KllK UOBb!WeHIIe IIHTeiiCIIBHOCTH 6htn0 nOCTIIrRyTO B OCIIOBIIOM 38 C' 

ITOTepb npll MaiTblX 911epr1151X ycKopeHHOrO rry~KB) II COCTaBJlSIITH: 

e6rrll311 aaKYYMIIOH KBMepbl 
- 70 - 80 M6ap/pa6. aellh, 

OKOITO OKHa B gpMe MarHUTa - 20 - 30 M69p/pB6. /l9Hb, 

B ueHTpe 3BITa yCKOp11TeiT51 - MeHee 3 M69p/pa6, neHbo 

HaaeneHHaH pannoaKTIIBHOCTb neTarreii 11 yarroB aaKyyMHOfi KaMepbr ciiHXJ 

BblllllliTll ypoBH51 ecTeCTBeHHOrO ¢o11a. 

B. 
nep110n rrpoBet:IeHlH! ¢WJH'IeCKHX 3KCUep11MeHTOB II Harra/lKH HC 

(KOnen 1958 - KoHeU 1960 r.) 

noBbllli8HM0 
• ypOBHefi panllaUHJ! B0IT113H CIIHXpOcP830TpOIW, o6ycrrOBJ 

8 1,5. IO n n3MeHenneM pe*IIMB pa6oTbl ( e6poc ny'IK 
HHT8HCHBHOCTH Ll,O 

lliHHb) ITOTpe60B8ITO ycTaHOBKH noHOH!!I!TSITbl!Ol\ 38ll!IITb1 B pRne MeeT H 

BOLJCTBB pa6oT ao apeM51 ycKopetntR. K 8TOMY l1<e npeMeHII oT!IOCIITCSI 

CIIHXpO<jJ830TpOHOM 118 rrrBB!Iblfi nyrrbT ynpaBITSHllR B 3HepreTH'IeCKIIl\ K' 

ny'IKOB qaCTIIU BhlCOKOn 3Heprllll B ¢!!3H'IeCKIIfi rraBIIHbOH (18, pHCo 1) 

'IU!Ia51 C RHBBPH 1959 r., ace UOM81U9HIIl'l B Kopnyce enHXpO<jJa30TpOHB, 

oopaTOpHblX noMelllSHIIH ( 17) B UOKOITbHOM 8Ta*e, HaXO/lHTCH B pallHal 

pB60'IIIe MSCTB B aarre ycKOpHTe 
K KOHUY 1960 r. Bee neaaiUIIIUeHHbte 

Hbi • KpaTKOBpeMeHHbifi ocMOTP ocHOBHOro o6opynoean11H llonycKarrc51 

T9'-leHH8 BpeMSHH, KOTOp08 38B8UOM0 M8Hbill8 a.onyCTHMOrO. 
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BOOTh! 

CHHXpOdl830TpOH8 

OnHOH xapaKTepHCTHKii ycnOBHH Tpyna B 30He paniiBUllll CliHXpOQJ330TpOH8 

Tbl ycKOpHT8JIH U8JI8C006p83HO pa36HTb H8 H8CKOJibKO ycnOBIILIX 8T8llOB. 

KT8pHCTHKB 8THX 9T8I10B C TQqKJI 3p8HHH ycJIOBHtf TpyJlB nepCOH8JI8 H 

ei-J o6nyiJ8HHH. 

HnnanKll liH~<eKTopa - llpOTOHHOrO niiHeilnoro yCKOpllTCn51 ( nY) 

roTOBKII 3arrycKa cHnxpo¢a30TpoHa ( 1955 - arrpcnh 1957 r.) 

ncero rrepuona na nHneflnoM ycKopHTene npononnnHCb pa6oTLI Hccnenona

Tepa. Eonhmym tiBCTb apeMenn nepconan, 38HHThifi na 9THX pa6oTax, na-

Boil ( rroMerueHne 3 Ha pnc. 1), H8Jl8)1<HO 3El.WHill8HHOtf OT P8MM8-H3Jiyqe-

KOpHT8JIH, HJIH B CJJ86LIX raMMB-IlOJHIX HB OTJl8JJ8HHhiX OT nY yqacTKax,. 

pony pll60Th1 nepCOHBJJ rpynTibi HH>K8KUHH CHCT8M8TIPI8CKH B Tett81Hf8 KO-

( no 5-10 MliH, HecKonhKO pa3 B cMeny) naxon11nc>1 B MOIIIHbiX rron11x raM

errocpencTBeHHoll 6nii30CTll OT nY y reHepaTopoB BbiCOKOil '!aCTOTbl. Mom• 

BH6onee OIT8CHbiX yqaCTK8X llOXO.[U1J18 .0:0 B8JIHt.IHHbi: 

II 38IIll1Thl Ha nY - 200 - 350 MKp/ceK, 

OBKH CBHHUOBOfi 

ll!IIHOil 4-5 MM 

T8HOBJI8H8 B Mae 

- 15 - 20 MKp/ceK 

1956 r.). 

phrx HeilTpOHOB B rronHyJO no3y 3a Bech 3TOT nep11on He rrpeBbiUJan 10% 

IIOCKOJibKy KOHTBKT C H9fiTpOH8MM MM8JI M8CTO B Teqeune Cp8BHHT8JlbHO 

HH IIpM IIpOB9pKe IIOJIO)K9HJ1H nyqKa, era IOCTllpOBK9 H T,a. 06nyqeHH8 

0 llOKBllbHLifi xapB.KTep H IIpHXOll,HJIOCb B OCHOBHOM HB o6naCTb rOJIOBhi 
I 

pBllHOBKTHBHOCTb IIp8KTHq8CKM OTCyTCTBOBBJ1B. 

rrycKo-Hanano'!HhiX paooT Ha cllnxpo<jla3oTpone 11 rronroToBKII K 

Qlll311'1eCKIIX 3KCITep11MeHTOB (arrpenb 1957 - KOHeU !958 r, 

npoBeneniiJO 

KOpeHHb!i! no 9 r3B rry'IOK rrpOTOHOB Ob!n nonyqeu B anpene 1957 r. K 

blUO nony'!eHO YCTOii'IIIBOe ycKopeHIIe llpll IIHTeHCIIBHOCTII BHyTpeHHOPO nyq-
7 

peHIIH ( 1 - 2) .10 npoTIUIIKn. OcHOBHOil nycKo-nanano'IHhili nep11on nponon-

KoHua 1958 r., Korna IIHTeHCIIBHOCTh rrpoTonHoro rry'!Ka obrna noBeneHa 

• HanauKa ycKOpiiTenH npoii3Bonnnacb rrp11 p83HbiX 3Hepr11HX ycKopeHHoro 

6 

.. 

npOTOHHOPO ny'IK8
1 

KOTOphli! B KOHUe UIIKU8 yCKOpeHIIH CBOp8'111B8UCH nH60 118 CUIIHTIIUUH

UIIOHHYIO MHmeHh, n116o Ha BHyTpeHHJOJO cTeHKY BBKYYMIIoi! KaMepbr. TaKoi! peJKnM pa6oTht 

yCKOpHTenH (copOO H8 CTeHKy) X8p8KTep1130B8UCH cyl!leCTB8HHO MeHblli8li BeUli'IHHOi! noKanh

HblX noToKoB 113ny'leHIIH, HeJKenll npH c6poce rry'!Ka Ha ToncTyJO pa·oa'lyJO MnrneHh. MaKcii

ManhHhie ypOBHll oonyqeHliH neuocpenCTBeHHO OKOnO BaKyyMHOfi KaMepbl CIIHXpOQJ830TpOH8 He 

rrpeBbiiilanll rrpH nocTOHHHOi! paooTe B Te'leHIIe 6 qacoB 7 - 10 M63p/pa6. ueHh np11 cpenHei! 

IIHTeHCIIBHOCTll 10 npoT/UIIKn. nns 3TOrO rrepnona xapaKTepHO liOCTOHHHOe npeobiBBHHe 00-7 

CliYJKliBB!Olliero nepcoHana B 3ane ycKopiiTens. YnpaBneHIIe ycKOpiiTeneM npo113Bounnoch c 

acuoMoraTenhnoro nynhTa ynpaBneHII51, ycTaHoBnenHoro B ueHTpe 3ana CIIHxpo<jla30TpoHa. 

XapaKTepHbie unH 3Toro rrepnoua ypoBHH M3nyqeHIIH Ha paoo'IIIX MecTax He npeBhtmanll: 

B ueHTpe 3ana ( B pai!one rrynhTa yupaBneniiH) - 0,3-0,5 M63p/pa6. ueHh ( 11an ypoB

HeM ecTeCTBeHHOrO QJOHa). 

Bt5nll311 OKOH B HpMe MarHIITB ( KOHTpOnh OOMOTKII ll BBKyyMHbiX HBCOCOB) 

8 M03p/pa6. nellh. 

K KOHUY 1958 r., Korna nHTeHci!BHOCTh BHyTpeHnero ny'IKB obrna noBeueHa no 

8 !,5, JQ npoT/UIIKn, ypOBHII 113Uy'!eHIIH Ha p800'111X MeCTBX B03pOCUII ITO'ITH nporropUIIOH8UbHO 

( TBK KBK ITOBh!IIIeHIIe IIHTeHCliBHOCTII OLinO UOCTllrHyTO B OCHOBHOM 38 C'!eT yMeHbl!leEliH 

noTeph rrp11 ManbiX 3Hepr11HX ycKopenHoro rry'>Ka) 11 cocTaBnHnH: 

B5nll311 BaKyyMHOH KaMepbl - 70 - 80 M63p/pa6. neHh, 

OKOUO OKHil B HpMe MarHIITB - 20 - 30 M03p/pa6, ueHb 0 

B ueHTpe 3ana ycKopiiTenll - MeHee 3 M03p/pa5. neHh. 

HaBeneHHBH pau11oaKTIIBHOCTh neTaneil 11 y3noB BaKyyMHOil KaMepbi CIIHxpo<jla3oTpOH8 He rrpe

Bbiillana ypoBHII ecTeCTBOHHOrO QJOH8, 

B. nepiiOll rrpoBeael!llll crwmqeCKIIX 3KCIIepliMOHTOB II HanaUKII HOBOrO IIHJKeKTOp8 

( KOHel! 1958 - KOHOU 1960 r.) 

" 
noBb!lllOHIIO ypOBHeii pannaunn BOnll.311 CliHxpolj>a30TpoHa, o6ycnonnei!HOe ynenn'!eHI!eM 

8 IJHTeHCIIBHOCTII no I ,5.10 11 113MeHemreM pemnMa pa60Tbi ( c6poc rry•tKa na pafio'lyJO Mn-

uteHh) noTpe6oBano ycTanoBKII norrommTenhHOil 331!lliTL< n p~rne MeeT 11 3arrpemeHHH rrpOH3-

noncTB8 pa6oT BO BpeMH ycKopeHHH. K 8TOMY JKe BpeMeHII oTHOCliTCH nepeBon ynpaBnennH 

CI!HXpOQJ830TpOHOM !13 rnaBHbiil rrynhT ynpnBneHllll B 3HepreTM<JeCKHH KOpnyc II Bh!BOU rrepBblX 

rry'!KOB qacTIIU BbiCOKoil 3Heprllll B QJ11311'!eCKHil rraBIInhOH ( 18, p11c. I). TaKMM o6pa30M, Ha

'ltmaH C S!HB8pS! 1959 r., BCe ITOMO!UeHliS! B Kopnyce CliHXp041330TpOHa, 38 IICKnJO'!eHIIeM na

oopaTopHbiX liOMeiUeHllli ( 17) B UOKOnhHOM 3T8JK0 0 H8XOUS!TC5! B pailii8UIIOHHOOJ18CHOH 30He, 

K KOHIIY 1960 r. Bee He3allllll!leHHbie paoo'!lle MecTa B 3ane ycKopiiTenH Obinll niiKBililliPOBa

Hhi , KpaTKOBpeMeHHhiil ocMOTp ocnoBHoro o6opyuoBaHIIH norrycKanc>~ B nepnon ycKopennH B 

T8'-18HH8 tpeM8HH 1 KOTOpoe 38B8llOMO M8Hblll8 .uonycTHMOrO. 
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OapannenbHO C pafiOTOfi Ha ~H3HqecKHII 3KCnepHMeHT nponon~aiTOCb COBepmeHCTBO-

B8HH9 yanOB YCKOpHT9nH, 'lJTO IT03BOnHnO noaeCTH M8KCHM8nhHYID HHTSHCHBHOCTb BHyTpeH-

9 
nero nyqKa cnnxpo~a3oTpona no (7- 8)10 npoTIUHKn e Konue 1960 rona, HecMoTpH na 

3H8'l{HTenbH09 ITOBhilli9HH9 HHT9HCHBHOCTH, ypOBHH H3nyqeHHH B 3Bne yCKOpHTSnH 

B03pOCITH 38 3TOT nepHOn He CTOITb cyrueCTBeHHO: B UeHTpe 38118 YCKOpHTeiTH -

50 -60 M63p/p nenb. 3To o6'bHCHHeTcH TeM, qTo npH ~opMHpoeaHHH HOBbiX Kananoe no

no~HTenbHbiX qacTHU BbiCOKoll 3HeprHH ece ceo6onnoe npocTpaHCTBo yqacTKa BbiBona ObinO 

38IIOnH9HO 6eTOHHblMH 6nOK8MH 1 B KOTOpbiX IIOrnOil[BnBCb 3H8'lJHT9nbH8H 'l{8CTb BTOpHqHoro 

noTOK8 H3nyqeHHH, 

OoTenunanbHaH onacnocTb o6nyqenHH HMena MecTo rrpn nepexone o6cnyJKHBaiO

mero nepconana no UOK011bHOMY 3Ta~y uenTpanbHoro 3ana e noMeirrenne ( 3), 

( 19) H npH nepnonnqecKHX OCMOTpaX OCHOBHOrO OOOpynoBaHHH (nacOCOB, 06MOTKH H T,n,), 

C l!HB8pll 1960 r, npoBonHITHCb MOHTB~Hbie H HananoqHbie p800Tbl H8 MeCTe YCT8HOBKH HO

BOrO nHnel!noro ycKopHTenl!, Ha 3THX pa6oTax Obirra 381IHTa 6onbrual! qacTb 3KcnnyaTaUHOH· 

noro nepCOH8118. nnll o6ecneqeHHll panH8UHOHHOI! 6e3on8CHOCTH pafioq8ll 30H8 Ohina oTnene

H8 OT OCHOBHOrO noMerueHHll CTeHaMH H3 OeTOHHbiX 0110KOB TOITWHHOII OK0110 11BYX MeTpOB, 

Opn 3TOM na p86oqHx MeCT8X ypoeenb ~ona ne npeBhiWan 17 - 20 w.63p/p Jlellb npn MaK-

CHM811bHOII HHTeHCHBHOCTH, 

PafioqHe MeCT8 ~H3HKoB-3KcnepHMeHT8Topoe B 1958-1959 rr. H8xonHnncb e6nH3H ~H-

3HqecKHX YCT8HOBOK 38 38WHTOII 08pbepHOrO THn8 H3 fieTOH8 HI1H H3 fieTOII8 H CTBITbllbiX 

6noKOB TOniUHHOI! 1,5-2 MeTpa. <l>on H8 pafioqHx MeCT8X ne npeBbiWan 15 M63p/p nenb, 

Oo Mepe yeenHqeHHll HHTeHCHBHOCTH yCKOpeHHOrO nyqK8 K8qeCTBO 38WHTbl ynyqlll8110Cb, H 

K KOHUY 1960 r. ece ~H3HqecKHe ycT8HOBKH ObinH p83MerueHbi e 6eToHHbiX JlOMHK8X co cTe

naMH TonruHnoli I - 1,5 M H noTorrK8 - 0,3 - I M, 

H8BeJleHHall p8JlH08KTHBHOCTb MHmenell 11 y3noe B8KYYMHOfi K8Mep&I cpa3y nocne 

OCTBHOBKH YCKOpHTeiTl! C03n8B8118 nonll H3rryqeHHll JlO 20 Mp/qac, Yepe3 1-2 CyTOK MOIU

HOCTb Jl03bl CHH~8118Cb JlO 1-2 Mp/q8c, BKIT8Jl 3TOrO H311yqeHHll B nonHyiO no3y Obin He3-

H8'l{HT9neH. 

f, f!epHOJl HOpM811bHOI! 3KCnnyaT8UHH CHHXp0~830Tpona C HOBbiM HH~eKTOpOM 

( 1961 - 1963 rr.) 

nnH 3TOrO nepHOn8 xapaKTepH8 KpyrnocyToqH8>1 paOOT8 CHHXp0~830TpOH8 H8 ~H3H

qeCKHII 3KcnepHMeHT. YcKopeHHbifi nyqoK npoTonoe c6p8ChiBancH H8 BHyTpennHe MHmenn, 

0JlHOBpeMeHHO p800T8ITO, KBK np8BHI10, He fionee JlBYX-Tpex BHyTpeHHHX MHWeHefi, HO OT 

Ka~Jloll MHWeHH JleficTeoeano no neCKOITbKY ~H3HqecKHX KBH8110B OJlHoBpeMeHno, Bcero B 

"lTOT nepHOJl 6&1110 C03Jl8Ho 15 KBII8ITOB neliTp8nbHhiX 11 38pl!~eHHhiX q8cTHU BbiCOKoli 

~aeprHH. 
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0cHOBHbie H3 HHX yK838Hbl H8 pHC, 1, OnoTHOCTb noTOK8 qaeTHU B K8H8111 

4 -2 -1 
npeBbiW8118 3,10 M ceK 

10 
n8nbHellwee nOBbiWeHHe HHTeHCHBHOCTH ( 2,10 npoT/UHKIT K KOHUY 

/5/ 
cnn~enHe npe)lenbHO )lonycTHMbiX ypoenel! H3nyqeHHll noTpe6oeano non1 

npe6biB8HHll nepconana H8 ne3amnrueHHbiX yqacTK8X B 3ane eHHxpo~a3oTpo 

3811 ObinH ycT8HOBJJeHbl 8BTOM8THqeeKHe JlBepH, HCKJIIOqaiOmHe BXOJl B 3811 

H8q8IT8 ycKopeHHl!, nnll OCM0Tp8 Y3JIOB H o6opyJlOB8HHll yCKOpHTeJJl! BBe)le 

nepepbiBbi, EbmH TaK~e JJHKBHJlHpoeaHbi nee p8fioqHe MeeT8 eo ecnoMor8~ 

HHHX ( 19), nMeiOmHx BbiXOJl e 381! yeKopHTenH. Beeb 3KcnnyaTaUHOHHbiii n 

)leH B noMerueHHll C fionee H8)le~HOII 38WHTOII, r)le ~OH H8 pafioqHX MeeT8 

1-2 M6ap/pa6. )leHb npH M8KCHM8ITbHoll HHTeHeHBHOeTH. H8yqHbiii nepcon 

o6eny~HB810WHO ~H3HqeeKHe yCT8HOBKH1 p800T811H B ~H3HqeeKHX JI8BHITbOHI 

JlOMHK8X, YponeHb ~OH8 H8 p86oqHx MecTax aToro nepeon8n8: 

B ~H3HqeCKHX n8BHJ!b0H8X 

B OeTOHHblX •.Jl0MHK8X 

- Menee Moap/ pa6, JleHb, 

- Menee 9 Moap/ pa6, )leHb, 

Bee 3TH MeponpHl!THll no3eonnnH pe3KO ~HH3HTb n03hl o6nyqenHll n 

TPYJl8 nepCOH8JI8 B COOTBeTCTBHe C HOBblMH TpeooBaHHl!MH, 

HaeeneHH8ll paJlHOaKTHBHOCTb ocTaB8nacb na npe~neM yponne n ne 

nero BKIT8n8 B noJJHYIO no3y, 

1 Y. MeTonbi KOHTponll cTeneHH o6nyqeHHll nepeon8n8 

no3HMeTpnqeeKHII KOHTpOI1b CTeneHH oonyqeHHH BKJIIOqan B eeol! KOI 

11 penTrenoecKoMy H3nyqeHHIO, no obieTpbiM 

0,5-200 Mae n no 6eT8-H3nyqeiiHIO, 

neliTpOHBM B o6naeTH aneprH 

KonTponb r8MM8-db3bl, YiHJlHBHJlY8ITbHbiii KOHTponb r8MM8- n penT 

qeHHll npOH3BOnHJJH npH nOMOWH OObJqnofl MeTonHKH Yi<I>K C HCnOJJb30B8~ 

"PenTren XX*, 3aKmoqennoli B KOMnenenpyiOruHll aKp8H H3 0,5-MnnnnMe1 

8JIIOMHHHll H .0,8-MHITITHMeTpOBOH nJJ8CTHHKH CBHHU8 
nnst yM9HbW9HlHI • XC 

B OOJ18CTH HH3KHX 3HeprHfl, OneHKH, 
ITOM91Il9HHbl9 B IIn8CTM8CCOBbi9 K8CC 

nepcoH8JJY cpoKoM H8 onnn Mecllu. 0nH8KO na~e e Tex cnyqallx, Korn8 1 

qnne nneHK8 3KCnOHHpOB8118Cb B TeqeHHe JlBYX MeCl!UeB, onpeneneHH8ll n 

nneHKH no3a raMM8-H3nyqeHHll 6nn3Ka K ncTHHHOMY 3H8qeHHIO. nonp8BK) 

noqepHeHHll 113-38 perpeeeHH CKpbiTOrO 1!300p8~eHI!ll He BBOnHJJH, nocKO, 

ne npeBbiWaeT own6oK 113Mepennl!, ToqnocTb H3MepeHHll p8311HqHbiX Jl03 

MeTonoM Yi<I>K 6&1118 onpenenena aKcnepnMeHT8JibHO no MeTOAHKe, ony6n 
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~H3HqecKHfi aKcnepHMeHT nponon*anoch coaepmeHcTao-

D.OBeCTM M8KCHM8JlbHYIO HHTBHCHBHOCTb BHyTpea

(7- 8)!0
9 

npoTfUHKn B KOHUe 1960 rona, HecMOTpH Ha 

ypOBHH H311y'leHHH B sane yCKOpHTenH 

cyruecTnermo: a ueHTpe sana ycKOpHTensr -

TeM, 'ITO npl! ~OpMHpOBaHHII HOBb!X KaHaJIOB no

Bee cao6onnoe npocTpancTao yqacTKa BbiBona 6brno 

B KOTOpbiX IIOrJIOlllanaCb 3H8lJHT9JlbH8H '4'8CTh BTOpHqHoro 

o6nytteHHH HMeJia MBCTO np11 nepexoae o6cnyJKHBaiO-

3TBJKY UeHTp811bHOro 3Bna B noMell!eHHe ( 3), 

OCHOBHOrO 06opyllOB8l!HH (naCOCOB, 06MOTKH H T,ll,), 

8THX pa60T8X 6biJI8 38HHT8 60Jiblll851 lJBCTb 3KCIIJIYBT8IUIOH

pailH8UHOHHOJ1: 6e3onacaocTH pa6ol.JaH 30Ha Ghrna OT!lene

ns 6eTOHHb!X 6nOKOB TOnlllHHOi! OKOnO 11BYX MeTpOB, 

rpoHa He npeahrman 17 - 20 w.5ap/p aeHb npH MaK-

B 1958-1959 rr, HBXOilHnHCb B5nn31! ~H

H3 6eTOH8 HJIH H3 6eTOH8 H CTBJibllbiX 

Ha pa60'!HX MeCTBX He npeBb!illBn 15 M53p/p lleHb, 

ycKopeHHoro ny'!Ka Ka'!eCTBO 3BillHThi ynyqmanocb, n 

6blnH pa3MellleHbl B 6eTOHHhlX ll0MHK8X CO CTe

- 0,3 - I M, 

H y3noa aaKyyMnol! KaMepbr cpa3y flocne 

20 Mp/qac, 4epe3 1-2 CYTOK MOIU

nsny'!eHI!li B nonnyiO ll03y 6hrn nes-

C HOBb!M IIHJKeKTOpOM 

KpyrJIOCYTO'IH8li pa6oTa CHHXpOrp830TpOH8 H8 ~H3H

nyqoK flpOTOHOB C6paCbiBanCH Ha BHyTpeHHHe MHilleHH, 

, He 6onee llBYX-Tpex BHyTpeHHHX MHilleHel!, HO OT 

hKY rpH3H'!ecKnx KaHanon OllHoapeMeHHo. Bcero a 

H9tfTp8JibHhiX H 38p5DK9HHbiX '!aCTHU BblCOKOli 
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OcHOBHbie H3 HHX yKa38Hhl Ha pnc. I. nnoTHOCTb fiOTOK8 '18CTHU B K8Hanax o6bi'IHO He 
4 -2 -1 

flpeahrmana 3,10 M ceK 

10 
llanbHeilmee fiOBhiiiieHHe HHTeHCHBHOCTH ( 2,10 npoT/Ul!Kn K KOHUY 1961), 8 TBK*e 

/5/ 
cHnJKeHHe flpeaenhHO llOflyCTHMbiX ypoBHeil nsny'!eHHSI noTpe6onano nonHoro 3anperueHHli 

npe6biBBHHH nepconana Ha nesamHmeHHhiX yqacTKax a 3ane CHHxpo<jla3oTpoHa. npn axoae a 

san 6brnH ycTaHoanenbi anToMaTH'!ecKne aaepH, HCKniO'!aiOmHe axoa B 3an ycKopHTensr flocne 

HB'Iana ycKopeHHSI, llnsr OCMOTpa ysnoa H o6opyllOB8HHH YCKOpHTensr BBeneHhl nepHOnH'!eCKHe 

flepepbiBbi, EblliH TaKJKe nHKBHilHPOBBHhi ace pa6o'!He MecTa ao acfloMoraTenhHhiX floMeme

HHliX ( 19), HMeiOmHx BhiXOil B 3an ycKopHTensr, Bech 3KCflnyaTaUHOHHbiil nepcoHan nepeae

neH a floMerueHHsr c 6onee Hane*Hoil aamnToli, rae <jloH Ha pa6o•mx MecTax He npeabrruan 

1-2 M6ap/pa6. neHb fiPH MBKCHMBIIbHoil HHTeHCHBHOCTH, Hay'!Hbiil flepcoHan H coTpyllHHKn, 

o6cnylKHBaiOWHe ~H3H'!eCKHe ycTaHOBKH, pa6oTanH B ~H3H'!eCKHX fl8BHnhOH8X H 6eTOHHb!X 

llOMHKax, YpoaeHh ~oHa HB pa6o'!HX MecTax aToro flepconana: 

B <jJH3H'!eCKHX flaBHnhOH8X 

B 6eTOHHbiX •.nOMHKBX 

- Meaee M6ap/ pa6. neHb, 

- MeHee 9 M6ap/ pa6. neHb, 

Bee 9TH MepoflpHHTHsr flosaonHnH pesKo ~HH3HTh n03hi o6nyqennsr n flpHaecTH ycnoaHH 

Tpyaa flepcoHana B COOTBeTCTBHe C HOBhlMH Tpe6oB8HHSIMH, 

HaaeaeHHBli paaHoaKTHBHOCTh ocTananacb Ha flpemHeM ypoaHe n He aaaana cyruecTBeH-

Horo aKnaaa B fiOnHyiO nosy, 

I Y. MeTonbr KOHTponsr cTefleHn o6ny'leHHH flepcoHana 

ll03HMeTpH'!eCKHil KOHTpOnb CTefleHH o6ny'!eHHli BKniO'IB/1 B ce6sr KOHTpOnb flO raMMa-

11 peHTreHOBCKOMY H3ny'!eHHIO, flO 6biCTph!M HeiiTpOHBM B o6naCTH 9HeprHli fiOplinKa 

0,5-200 Mas H no 6eTa-nanyqenuiO, 

KoHTPOnh raMMa-no3bi, 11HnnanayanhHbril KOHTponh raMMa- n ~HTreHoBcKoro H3ny

'!eHHsr npOH3BOnHnH flpH fiOMOillH 06bi'IHOil MeTOnHKH J14>K C HCnOnb30B8HHeM ~OTOnneHKH 

"PeHTreH XX", 3aKniO'IeHHOil B KOMfleHCHpyiOIIIHli 3Kp8H H3 0,5-MHniiHMeTpOBOil fi/18CTHHKH 

0 8 
• 1.61 

anroMHHHH H , , -MHJIJIHMeTpoao:H: nnacTHHKH CBHHUa Ll'l'Hl yMeHbllleHHH xo.oa c }K9CTKOCThiO 

B o6naCTH HH3KHX ::meprH:R. nneHKH 1 IIOM9Ill9HHbl9 B IIJI8CTM8CCOBbl9 K8CC9Tbl 1 Bblil,8B8nH 

flepcoHany cpoKoM Ha onHH MecHU. OuHaKo na*e B Tex cnyqasrx, Korna no KaKoil-nu6o flpH-

qHH9 rrneHK8 8KCITOHHpOBanaCb B Teq9HH9 nayx M9CHU9B1 orrpeaeneHHBH ITO rroqepHeHHID 

nneHKH 11038 raMM8-H311Y'!eHHSI 6nH3Ka K HCTHHHOMY 3H8'18HHIO, noflp8BKY H8 yMeHbilleHHe 

ITO'!epHeHHSI HS-38 perpe~CHH CKpbiTOrO H3o6pameHHSI He BBOilHIIH, noCKOIIbKY 9T8 ITOflpaBK8 

He rrpeBbilllaeT OIIIH6oK H3MepeHHit. ToqHOCTh H3MepeHHH paanHtiHhiX aoa raMMa-Hanyti,eHHH 

MeTOilOM 114>K 6brna onpeueneHa aKcrrepHMeHTa/IbHO no MeToUHKe, orry6nnKoBaHHoil a pa6oT~ 7 1 
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nony'leHHbie npn aToM 3Ha'leHHH norpewHocTn npnaeneHbi p, cnenyroweil Ta5nnoe, 

Ta<Snnoa 

llo3a B peHT- CpenHeKaanpaT, Ao3a B peHT- CpeJlHeKaanpaT, 
reHBX OWH6Ka B % reaax OWH6Ka B % 

2,53 ! 4,7 0,42 ~ 6,6 

1,69 ~ 5,1 0,24 + 9,2 -
1,05 + 5,9 0,12 + 13 -
0,73 + 5,9 0,06 + 30 

nepCOHany, pa6oTaiOW9MY B ITOJISIX HHT9HCHBHOr'O raMMa- HllH peHTr'9HOBCKOr'O H3ny

'l9HHSI1 KpoMe KacceTbi H<I>K, BbiJlaBaJIH JlnH caMoKOHTponH rrpl!MOIToKa3biBaiOmHe no3HMeTpbi 

JlK-(),2, rrpH aTOM Oq>HUHaJibHbiM noKyMeHTOM C'lHTaJIII tjloTOITJI9HKy "PeHTreH XX", a o¢11-

UHaJibHOil Jlosoil o6ny'leHHll - nosy, nony'leHHYIO rro MeTony H<I>K, 

HsMepeHIIH, npollsBOJlHM&Ie npn rroMomH aToll MeTollHKH, cpaBHHBaniiCb c pasoB&IMH 

saMepaMH JlOSbl raMMa- II peHTreHOBCKOr'O IISJiy'IeHHSI CT8HnapTHbiMH (THIIa "KaKTyc•) H 

HSr'OTOBneHHbiMH B nB3 IIpH6opaMII JlJISI HOHHSaUHOHHbiX HSMepeHHJl, 

KoHTponh f!OSbi oT 6&IcTpbiX HeiiTpoHoB H penHTHBHCTCKHX HYKllOHOB, BKnaJl a nosy oT 6biCT· 

pb!X HeiiTpOHOB H peJISITHBHCTCKIIX HYKJIOHOB B Te'IeHHe 1956-1960 rr. OUeHHBaJIH KOCBeHHbl-

MH MeTonaMH: 

a) no BpeMeHH npe6biBaHHSI nepCOHana B HSMepeHHOM rrone 6biCTpbiX Hei!TpOHoB; 

6) no HSBeCTHOMy COOTHOWeHHIO MelKJly JlOSOi! OT 5biCTpb!X Hel!TpOHOB H penSITHBHCT

CKHX 'IaCTHU II JlOSOi! raMMa-KBaHTOB B none npOHHKaiOWero H3Jiy'leHHSI YCKOpHTeJISI H H3-

MepeHHOMY noqepHeHHro rrneHoK H<I>K, TaKaS! oueHKa rrosaongna orrpeJlenHTb nHmb MaKcH

MaJihHO BOSMOlKHYIO BeJIH'lHHy ITOJiy'IaeMOJ! rrepCOHaJIOM nbs&!, 

H3MepeHHSI JlOSHbiX rroneil no 6&ICTpbiM HeiiTpoHaM rrponsBOJlHJIII c rroMOIUbiO CUIIHTII

JISIUHOHHbiX naT'liiKOB 11 nponopollouanbHoro C'IeT'IIIKa, uanonHeHHoro BF
3 

c napa¢HHOBhlM 

saMenniiTeneM, noTOKII HYKllOHOB c 3Heprllel! > 20 Maa oneHIIBaJIH ITO aKTIIBaUHII yrnepo
/8/ 

Jla a JKHnKoM cuHHTIInm<Tope , B&mll co"TaaneH&I KapTbi npeJlenbHO no-

rrycTIIMoro BpeMeHII pa60Tbl Ha pasnii'IHhlX y'IaCTK8X B KOprryce CIIHXpotjlasoTpOH8 II B tjln-

3Hq9CKHX IT8BHnhOHaX. 

Ha'IIIHaSI c ¢eapang 1961 roJla, nosy 6&ICTpbiX HeHTPOHOB orrpeJlenSinll no MeTOJliiKe 
/9/ 

H<I>K-H rryTeM ITOJlC'leTa 'lHCJia TpeKoB rrpoTOHOB oTna'III B HJlepHoll aMynhCIIII, OKPY-

JKeHHoll KOppeKTHPYIOWIIM ITaKeTOM, 3TOT MeTOJl ITOSBOnHeT 113MepS!Tb rrornoUieHHYIO JlOSY 
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tibtCTpbiX uel!TpoHOB a HHTepaane aHeprntl 0,5 - 15 Msa a npeJlenax TO'II 

B Ta6n11ue 2, 

T a 6 n 11 u a 2 

------- --.-. ·---"--~---
H3Mepl!eMa>I Jlosa 

0 ,45 6ap (I npeJleJibHO rrorryCTHMall 

MeCli'IHaSI Jlosa) 

0,05 63p (0,1 rrpenenhHO JlOITYCTIIMOJ! 
MeCS.PIHOil: .U03bl 

CyMMapHall cpeJlHeKaaJ 

OllHI6Ka B % 

+ 20% 

+ 45% 

----· ---------------------
KpoMe Taro, MeTOJl H<I>K-H no3aonHeT i1pollsaecTII oueHKY JlOSbi Jlnll Hel!T 

ell JlO 200 Maa c rrorpeWHOCTbiO OKOJIO ± 100% , OrrbiT noKasbiBaeT, 'ITO 

KaK 11 a MeTOJliiKe H<I>K - y , He HYlKHO BBOJliiTb rronpaaoK Ha perpecc11ro 

HHH JlOSbl ITO ITJieHKe, 3KCITOH11ppBaHHOJ! B Te'IeHIIe JlBYX MeCstUeB, 

llo3y o6ny'IeHII5l peJI5lTIIBHCTCKHMII 'IaCTIIUaMII B 3TOT rrepiiOJl (1961-1 

qanll a nonHyro nosy, TpynHo CJlenaTb cTporo o6ocHoBaHHoe saKnroqeune o 

'leHHbiX rrpll 3TOM Jl03, 0JlHaKo 3a C'IeT 3TIIX 'laCTIIU ITOJ!Hast JlOsa,rro rrp011 

KaM,ao acex cny'Iallx yaenii'IIIBaeTcSI He 6onee qeM ua 40%, 

KouTponb 6eTa-nos&lo Aosy 6eTa-o6ny'IeHIISI orrpenengnn KOCBeHHO IT) 

KOHTpOJISI BpeMeHH pa60Tbl B 30He 6eTa-o6ny'leHIISI (rrpll rrpenaapHTellbHOil 

Jla B paJlllaUHOHHYIO OITaCHOCTb Ha rraHHOM pa6oqeM MeCTe), 

AosiiMeTpii'IeCKHil y'IeT, Ha KBJKJloro coTpynHIIKa, pa6oTaromero a pa 

Hb!X ycnOBIISIX 6biJI8 saBeJleHa JlOSHMeTpH'IeCKBSI KapTa, Kyna S8ITIICbiB8JIII 

BHJlyaJibHOr'O KOHTpOJISI 6eTa-raMMa-HeJlTpOHHOr'O o6nyqeHHSI. nonHa< 

neHa B 6110ll0r'H'IeCKIIX 3KBHB8JieHTaX peHTreHa, rrpii'I9M JlJISI rrepeBOJl8 tjl11s~ 
llo 

weuuoil JlOSbi HeiiTpouoa 3HeprHil 0,5 - 15 Maa a 611onorH'IecKyro ncnonhs< 

eHT Ka'IeCTBa ( OB3)' paBHblll 10, npH Bbl'IHCJI9HIIII cyMMapHOil JlOSbl o6ny< 

y'IHThiBann ycpeJlHeHHbiii Koatjl¢11rrlleHT HeoHcTeMaTII'IHOCTH HomeHIIst KacceT, 

3KCIT9p11MeHTaJibHO JlJISI KalKllOr'O xapaKTepHOr'O nep110Jl8 B pa60T9 CIIHXpO<jla: 

v, PesyJibTaTbi o6pa6oTKII JlaHHhiX JlPSMMeTp~<'IecKoro KOHTpong 

AHaJIH3 ypoaHeil 11 xapaKTepa o6ny'leHHll rr03BPnlleT BhirreniiTb li3 o6m 

6oTaiOWIIX B SJlaHIIH CHHXpotjlasoTpOHB TpH CJieJlyiOWIIX rpyrrllbl, 

nepaag rpyrrrra - COTpyJlHIIKII, HerrocperrCTB9H!IO 3aHl!Tbi9 Ha 3KCHnya1 

Y3JIOB II ycTpOi!CTB CHHXpO<jl830TpOH8, peMOHTe H peBH31111 BBKYYMHOfi KBMG 
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3HB'I9HHll IIOrpeWHOCTH npHB9!l9Hbl !I C/19llYJOW91l TB6/IH!I9, 

Ta6nuua 

CpeaHeKaaapaT, .0oaa B peHT- CpeaHeKeaapaT, 
OWI!5Ka B % reHax OWH6Ka B % 

+ 4,7 0,42 ~ 6,6 
~ 5,1 0,24 + 9,2 -+ 5,9 0,12 + 13 -+ 5,9 0,06 + 30 

My B !IO/Il!X HHT9HCIIBHOrO raMMa- 11/111 peHTreHOBCKOrO 113/Iy-

Bhi!lBBB/111 ll/1!1 CBMOKOHTpOml IIp!!MOliOKB3biBBJOWHe Jl0311MeTpbl 

JlOKyMeHTOM C'IIITB/111 <J>oTOli/IGHKy 'PeHTreu XX', a o¢11-

llpH IIOMOWII aToll M9TOllHKII, cpaBHHBa/IIICb C pa30BblMII 

113/Iy'leHII!! CTaHJlapTHblMH (TH!Ia 'KaKTyc') II 

IIOHII3aUIIOHHbiX II3MepeHIIll, 

enHTIIBIICTCKHX u Knouoe, BKna!l a Jlo3y aT 5hrcT-

rr. oneu11ean11 KoceeHHhr-

nepcoHana B H3MepeHHOM none 5hrcTphrx Hei!Tpouoe; 

Jl030I! OT 5biCTpb!X H91lTpOHOB II pellllTIIBIICT-

B none llpOHIIKaromero 113/Iy'!eHIIll YCKOpiiT9/Ill II 113-

H<PK, TaKall oneuKa no3BOnHna onpeJlenHTb JIIIWb MBKCH

nonyqaeMoll nepcouanoM Jl03hi, 

C liOMOWbJO CUHHTII

IIOHaJibHOro c'!eT'IIIKa, uanonueuuoro BF
3 

c napa<j>uuoewM 

> 20 Mae oneu11ean11 no aKTIIBaOHII yrnepo

Ebi/111 co"Taeneubr KapTbr npeJlenbHo Jlo

pa3/IH'1Hhrx Y'IaCTKax B KOpnyce CIIHXpo<j>a30Tpoua II B <j>11-

rolla, Jl03y 5biCTphrx Heihpouoe onpenenH/111 no MeTOJliiKe 

TpeKoB llpOTOHOB OTJla'lll B ll!lepHOJ! aMynbCHII, OKpy

eToM, 3TOT M9TOJl li03BO/Ili9T 113Mepl1Tb nornomeHHYJO Jl03y 
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6brCTpbiX uei!Tpouoa a HHTepeane auepr1111 0,5 - 15 Mae B npo!lenax TO'IHOCTH, yKa3auuoll 

a Ta6nune 2. 

T a 5 n 11 u a 2 

l13MepHeMa>r Jloaa --.-. ·---------- ... -----
CyMMapHaH cpe!lHeKea!lpaTII'IHaH 

OWH6Ka B % 

----~==~--------~~~----0 ,45 6ap (1 npe!lenbHO nonycTHMaH 
MeCH'!Hall Jl03a) 

0,05 5ep (0,1 npenenbuo nonycTIIMOI! 
MeCS.P-IHOfi: U03bl 

+ 20% 

+ 45% 

--------------------
KpoMe Taro, MeToJl H<PK-H noaaonHeT ilpallaeecTII oneuKy Jl03bi anH uellTpoHoa c 3Heprn

ell no 200 Mae c norpewHOCTbJO OKano ± 100% • Onb!T noKaabrBaeT, 'ITO a aToM cnyqae, 

KaK 11 e MeTOJliiKe H<PK - y , ue HYlKHO eBOIJIITb nonpaeoK ua perpecc1110 npu onpeaene

HI!H Jl03b! no nneHKe, aKCnOHHpoeaHHOI! B Te'!eHHe neyx M9CS!OeB, 

.0o3y o5ny'!eHIIll penHTIIBIICTCKHMH '!aCTHOaMII e aTOT nepHOJl (1961-63 rr) He eK/110-

qa/111 a nonuy10 Jl03y, TpyJlHO caenaTb CTporo o5ocuoeauuoe 3aKnroqeulle o Be/III'IIIHe nony

'!eHHhrx llpll aTOM Jl03, 0JlHaKo 3a C'!eT aTHX '!aCTIIU !10/IHall JlOaa,no llpOH3B9Jl9HHblh' OUeH

KaM1Bo ecex cnyqagx yeenuqueaeTcH He 5onee qeM ua 40%, 

KouTnonb 5eTa-no3hJ. .Oo3y 5eTa-o5nyqeuug onpe!le/Ill/111 Koceeuuo rryTeM cTpororo 

KOHTpong epeMeuu pa6oThr a ao&e 6eTa-o5nyqeuug (npu npeJlaapuTenbuoll oueuKe ero BKna

Jla B paauauHouuyro onacuocTb ua JlaHHOM pa6o'!eM MecTe), 

.Uo3HMeTpuqecKull yqeT1 Ha KaJKaoro COTPYllHIIKa, pa5oTaromero e paauauHouuoonac

HhrX YC/IOBIIllX 6bJ/Ia 38Be)leHa Jl03HMeTpH'!eCKaH KapTa, Ky!la 3a!IHCbiBanu JlaHHb!e HHllH-

BH!lyanbuoro KOHTpong 6eTa-raMMa-uei!Tpouuoro o6nyqeunll. 
Donuag Jloaa Bhi'IIIC-

neua e 5nonornqecKnx aKeneaneuTax peuTreua, npn'!eM nn11 n~eeo!la ¢n3nqecKoll norno -

meuuoll Jl03hi uei!Tpouoe aueprnll 0,5 - 15 Mas B 6nonornqecKyro ncnonb3oaann Koa<j><J>null

euT Ka'!ecTBa ( 063), paeubrll 10, Dp11 Bhi'IHcneunn cyMMapuoll !l03bi o5nyqeung 3a roll 

Y'IHTbiea/IH ycpeJlHeHHhlll Koa<j><j>IIUHeHT H90HCTeMaTII'IHOCTII HOIII9HHll KacceT, onpeneneHHbii! 

aKcnepnMeHTaJibHO JlnH KBJK!loro xapaKTepuoro nepnoaa e pa5oTe cnuxpo<j>a3oTpoua. 

V, Pe3ylibTBTbi o5pa5oTKH aaHHhiX Q03HMeTpnqecKoro KOHTpong 

Auann3 ypoeuell n xapaKTepa o5nyqeunH no3BonHeT Bhii!enHTb na o5nrero 'IRena pa-

5oTaromnx e 3JlaHHH cuuxpo<j>aaoTpoua Tpn cneayromux rpyrrrrhr, 

Depeag rpynna - COTPYllHHKH, uenocpeacTeeuHo .'3aHHThre ua aKcrrnyaTaUHll OCHOBHLIX 

Y3/IOB II yCTpOfiCTB CHHXpo<j>a30TpOH8 1 peMOHTe H peBI!31111 BBKYYMBOil KBMGphr, rnaeuoJ! o5-
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MOTKII sneKTpOMarHIITa, SKCnnyaTaUIIII Mll!lleHell, o6CTIYlKIIBaHIIII TIIIHeilHbiX yCKOpiiTenell II 

T.n. CoTpynHIIKII, oTHeceHHbie K SToll rpynne, nonaepraniiCb aosnel!cTBIIIO HeilTpOHOB, sap11-

)KeHHbiX qaCTHU H raMM8-KB8HTOB JJ.IHpOKOrO 8HepreTH1.1eCKOrO cneKTpa, O!I.HBKO B nonHOfi 

nose acerna npeo6nanan axnan oT HeilTpOHOB 11 raMMa-xaaHTOB HIISKIIX 11 cpenHIIX (KoHT

ponllpyeMbiX) sHeprllli. BosnelicT,BIIe 6eTa-IISTiy'IeHIIH sa c'IeT HaaeneHHOli pan11oaKTIIBHOCTII 

OT ysTIOB II neTanell ycxop11Tem1 He npeBbi!llaTIO 15-20% OT noSbi raMMa-IISTiy'IeHIISl. noMII

MO STOrO, IIMeTIO MeCTO nonoTIHIITeTibHOe TIOKaTibHOe o6Tiy'IeHIIe pyK npll pa6oTe C Mll!lleHSJ

MII 11 npyriiMII pan11oaKTIIBHbiMII neTanstMII. KpoMe aosnel!CTBIIst npoHIIKaiO!lleil panllaUIIII, IIMe

TIIICh npyr11e He6naronpllstTHb!e cj>aKTOpbi, CBstSaHHbie C pa60TOil BHyTpll BaKyyMHOil KaMepbl 

ycKOpiiTeTISJ: SHa'IIITeTibHaH cj>IISII'IeCKast HarpySKa, Heyno6Hoe nonoJKeHIIe npll pa6oTe, npiiMe-

HeHIIe opraHII'IeCKIIX pacTsopiiTenell 11 Knees. 

BTopast rpynna - BKTIIO'IaeT s ceost cj>IISIIKOB-aKCTiepiiMeHTaTopos, IIHlKeHepoa, TeXHIIKOBI 

naoopaHTOS II MeXaHIIKOB, npiiHIIMaBllliiX yqaCTIIe B npoaeneHIIII cj>H3H'IeCKIIX aKcnepiiMeHTOS 

HenocpencTBeHHO Ha nyqxax 'IaCTIIU BbiCOKOll aHeprllll anTIOTb no 10 raa. Unst HIIX xapaKTep~ 

HO Oo!llee !!Till TIOKaTibHOe OoTiy'IeHIIe nOTOKOM HellTpOHOB, sapstJKeHHbiX qaCTIIU II raMMa-KSaH.

TOS SbiCOKOil a11epr1111. B nep11on c 1956 no 1960 r. npeo6naAano, no-SIIAIIMOMy, oo!llee 

OoTiy'IeHI!e, TOrAa KaK B nocneAyiOII\I!e ronbi npll paooTe Ha XOpO!llO KOTITIIIMIIpOSaHHbiX nyq

KaX qacTIIU o6ny'<eHIIIO s oOTib!llell cTeneHII noAsepranacb aepxHHH qacTb Terra. CoTpyAHIIKII, 

oTHeceHHbie K aToll rpynne, nonaepraTIIICb TaKJKe sosnellcTBHIO 6onee H113KOSHepreTII'<HbiX 

Hell TpOHOB 11 npoTOHOS ( AO 15 Mas), o6pasyro!lli!XCH s pesynbTaTe HAepHbiX asai!MOAellcT

sl!ll ny'IKOS qacTHU SbiCOKOll aHeprHII c oxpyJKaiOII\IIMII npenMeTaMII. BosAellcTBIIe 6eTa-113-

Tiy'IeHIISl OTCYTCTBOSaTIOo 

B TpeTbiO rpynny - BKTIIO'IeH aeCb scnoMoraTeTibHbill nepcoHaTI, paooTaiOII\IIfl S nOTISlX 

IISTiy'IeHIISl snnsonH'IeCKH: sneKTpi!KII, caHTeXHIIKII, y6opll\111lbl, paoO'IHe MeXaHII'IeCKOli MaC

TepCKOll 11 T.A. YcnoaHst pa6oTbi coTpynHIIKOS, oTHeceHHbiX K aToll rpynne, xapaxTepllsy

IOTCst HesHa'IIITeTibHbiMII MOII\HOCTSlMII AOS Ha pa60'IIIX MeCTaX npll TOM JKe COCTase npOHII 

xaromero llsny'<eHIIst, 'ITO 11 nnst nepaoll rpynnhi. Bxn~A 6eTa-l!snyqeHIIst oTcyTcTsoBan. 

Ebrnll o6pa6oTaHhi naHHbre o6cneAosaHIIst coTpyAHIIKOB, cocTasnstroii\IIX 6onblll11HCTSO 

paooTaB!lliiX S OCHOSHhlX ycTIOSIISlX S 1961-1963 rr. Hs 9TOrO KOHTI!HreHTa 22% COCTaBHTIII 

n11ua liS nepsoll rpynnhr, 24% - 11s sTopoll 11 54% 11s TpeTbell rpynnhi. CpeAHeroAOSbre no

sh! S eniiHIIUaX npeneTibHO nonycTIIMOll nosh! ( nnn), Sbl'IIICTieHHbie no pesyTibTaTaM nosii

MeTpii'IeCKOrO KOHTpOTISl nnst KaJKnoll liS HasBaHHb!X Sb!!ll9 rpynn, npencTaBTieHbl HB piiC. 2 II 

s Ta6n. 3 (sa npenenbHO nonycTIIMyro nosy npiiHIIManll 5 6sp/ron a Te'<eHIIe scero nepHo-

na pa6oThi c 1956 no 1963 r.). 
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Ta6n11ua 3 

-----rpynnH corpy~RzKoa, 
00'l>8,ltHH8HHYX no r o ~ "' 
xapa.xrepy pa.Ciot I956 I957 I958 I959 I960 I9E ---
I Cpe,JtHJUI B I,O I,25 2,65 4,I5 5,00 I,~ 

rpynna ro,~to- ~ 

3ltCDJIY• BWI B 
,tau. ,Jt03a 

~ii uepcoaaJI) 0,20 0,27 0,53 0,83 I,0.3 o,: ---
n Cpe,~~:- B rpynna 

HJIJI &!a,. l.IO I.9 .3,1 - .),15_ 4. 7 I_. (3Itcne-
poe a- ;~o- B e,Jt. 

0,.38 0,62 0,75 0,94 o, ratopu) ,Jt03a IIJUl 0,22 
-

m 
Cpe,Jt- 6 rpynna HJIJI B 3p 0,2 I,I5 0,95 1,45 1,5 0,9 

(BCD OliO• 
ro,Jto- B e,1t rate Jilt• 

mdt n~p- BWI 0 

0,04 0,2.3 o,I9 0,29 0,.3 o,I .lt03a rr.u COHaJl 
-- --

• 
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TBUHH MHI.II€H€it 1 o6cny}KHBBHHH nnHetiHbiX YCKOpHTenett H 

3TOti rpyrrrre
1 

ITO.UBepranHCb B03.U9tiCTBHID H9fiTpOHOB1 38pH

WHpOKOrO 3HepreTHti9CKOrO CfiEKTpa, OJlHBKO B ITOnHOfi 

ueii:TpOHOB H raMM8-KB8HTOB HH3KHX H Cp9.UHHX (KOHT-

BH9 6eTB-H3ny4eHHH 38 ClJeT HBB9.ll9HHOii: pBllHOBKTHBHOCTH 

He npeBbllliBTIO 15-20% OT L{03bl I'8MM8-113TiyqeHHl1. f1oMH

~'1'P.nl-.une noKanbaoe o6nytteune pyK npH pa6oTe c MHIII9HH

.aeTanHMH. KpoMe ao3neiicTBHH npoHHKaromeit paaHaUHH, HMe

~.--~~· • cmi3BHHbie c pa6oTol! BHYTPH saxyyMHOl! KaMepbi 

Heyao6Hoe nono~eHHe npH pa6oTe, npHMe-

HH:rK9H9pOB 1 T9XHHKOB

yqaCTHe B npoBe)leHHH ¢H3HqecKHX 3KCTiepHMeHTOB 

BhiCOKOJ! 3Hepi'llll BTITIOTb L{O 10 f3B. llTIH Hl!X XapaKTep;. 

IIOTOKOM H9itTpOHOB 1 38p5DK9HHbiX qaCTHU H raMMB-KBBH,.. 

1960 r. npeo6naaano, no-BHilHMoMy, o6!llee 

Tip!! pa6oTe HB XOpO!UO KOTITIHMllpOBBHHhiX nyq

CTeneHH noasepranacb sepxHHl1 qacTb Tena. CoTpyllHHKH, 

T8KM9 B03.ll9tiCTBHID 6onee HH3K08H9preTl.PIHbiX 

o6pa3yiO!UHXCH B pe3yTibT8Te l1JlepHbiX B38l!MO)lel!CT

Hll c oxpy~aroiiiHMH npeaMeTaMH. Bo3ael!cTBHe 6eTa-H3-

B9Cb BCITOMOraTenhHbiti rrepCOHBn, pa60T8IDIUHif B IIOnSIX 

II, CBHTeXHIIKH, y6opl!lllllbl, pa6oqHe MeXBHHqeCKOJ! M8C

COTPYI1Hl!KOB, oTHeceHHbiX K 3Tol! rpynne, xapaxTepH3y

ll03 HB pa6oqHx MeCTBX npH TOM ~e COCTaBe npOHH -

rpynnhi. Bxnaa 6eTa-H3nyqeHHl1 oTcyTcTsosan. 

COTPYI1HHKOB, COCT8BTil110lllHX 60TiblUHHCTBO 

KOHTHHreHTa 22% COCT8Bl!TIH 

54% H3 TpeTbel! rpynnbi. CpeaHeroaoBbie ao

( f11lll), BbiqHcneHHbie no pe3yTihTaTaM 1103li-

H3 Ha3BaHHbiX Bbiille rpynn, npeacTasneH&I Ha p11c. 2 11 

1103Y npHHHMann 5 63p/roa s TeqeHHe scero nep11o-

12 
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Ta6n11ua 3 

-------rpynDH COTpy~RRKOB, 
oO'I>e,II;HHeHHHX DO r o ~ w 
xapaKTepy paCior 

1956 1957 1958 1959 ---
I Cpe,JtHJUI B r,o 1,25 2,65 4,15 rpynna ro,~~;o- Clap 

axcnJiy- BM B .rau. .Jt03a 
~in uepcoHaJI) 0,20 0,27 0,53 0,83 ---n 

Cpe.s;- B rpynna 
WIS: &!JL I 1Io I 19 311 3175 (axcne-
ro,~~;o-pHlleH- BM B e~. TaTOpH) ~03a llJUl 0,22 0,38 0,62 0,75 

·--
m 

Cpe~-rpynna Hllll B Clap 0,2 I,I5 0,95 1,45 (BCDOMO-
;~o- B e,~~;. -rateJILoo 

HHI n)p- ~oaa n.u 0,04 0,23 o,r9 0,29 CO HaJJ --· 

13 

1960 1961 1962 1963 

5,00 1,5 o,8 0,85 

1,03 o,Jo o,I6 o,I7 

417 r.o 018 018 

0,94 0,20 0,16 0,16 

I,5 0,90 0,60 0,75 

0,3 o,ra 0,12 O,I5 

,i. 



npea,CT8Bn9HHb19 a,8HHbl9 fl03BOnSIIOT ca.enaTh cne.nyiOtnHe BbiBOa.hi. 

1) YisMeHeHHe ael!H'lHHbl cpennerOJlOBblX nos o6nyqeHH!t COOTBeTCTByeT BSMeHeHHIO 

ycnOBHfi Tpyna H pOCTY HHTeHCHBHOCTH BHyTpeHHerO !IY'lKa CBHXpO~aSOTpOHa. 

2) CTeneHh o6ny'leHHH nepconana B nocneJlHBe TpB rona OCTaOTCH npnMepHO Ha OJlHOM 

ypoane H B cpO/lHOM He npeBb!liiBOT 0 13 npeJlOl!bHO JlO!IyCTHMOll JlOSbl. 3TO CBH/lOTOl!bCTBYOT 

0 Hal!H'IHH HeKOTOpOrO pesepBa llllH aal!bHeJllllero !IOBb!llleHH!t HHTeHCHBHOCTHo 

3) B pacnpenenenHH cpenneronoBbiX nos o6nyqenHst no rpynnaM a 1961-63 rr. naMe

qaeTCH TenneHnHH K c6nnJKeHHIO ypoanell o6nyqeHHH nepconana acex ll'pex rpynn. 

llnst 6onee nonnoll xapaKTepHCTHKH ycnoenl! Tpyna B uenoM sa sech nepnon na pnc.3 

npencTasneHbl rncTorpaMMbi ¢aKTH'leCKI! nony'leHHbiX nepconanoM nos. K npHMepy, llnH 

nepBOfi rpyl!llbl xapaKTepH0
1 

'ITO OCHOBHaH JlOllSI pa6oTa10111HX l!Olly'lal!a B cpenHeM l!O 

2-3 68p/rOJl (0,4 - 0,6 nLlfi). B TpOTbell rpynne COOTBeTCTBeHHO - Menee 0,5 flap/ron 

(Monee 0,1 nfifi). 

Ananns pesynhTaTOB nosHMeTpH'IOCKoro KOHTponH H npencTaeneHHbiX rpa~nqecKH nan

HbiX l!OSBOllSIOT caenaTb Bb!BOJl 0 npaKTB'leCKOH nepaSl!H'li!MOCTI! CTO!IeHH o6ny'IOHHSI nepeoll 

H eTopoll rpynn. OnnaKO np11 anannse Kl!HHH'IOCKHX naHHbtX cnenyeT nMOTh B BllllY KaqecT

sennoe pasnH'lHO xapaKTepa o6nyqeHHH nepcouana 8THX rpynn H sosMOlKHOCTh HOKOHTponH

pyeMoro /lO!IOl!HI!Tel!biiOrO 0611y'leHHSI B 1961-1963 rr. !IOTOKOM pel!HTHBHCTCKHX qaCTI!llo 

B uenoM ycnoBHH Tpyna na cnnxpo~asoTpone OHHH MOJKIIO C'lHTBTh ynosneTBOpH

TOllhHbiMH. CTenenh o6nyqenHH nepconana B 1956-1963 rr. naxonnnach B npenenax nonyc

THMbiX ypoanell. B nycKo-nanano'lHhii'l nepnon oTcyTcTaoeanl! cKonhKO-IIH6ynh sna••nTel!hHbiO 

KOHTpOl!HpyeMb!e nepeo6nyqeHH9o 

VI• KpaTKHe ceeneni!H no MaTepnanaM Kl!HHH'leCKHX na6n10nennll 

3a BCOMH pa6oTHHKBMH nB3, na•!HHa9 OT MOM8l!T8 HX nocTynneHI!5! B OHHI!!, 6IM10 

ycTanoBl!eHO cncTeMaTH'IOCKoe MOJlHUHHCKoe na6nJOuenne. HTorl! 8THX na6nJOIIOHI!fi sa eceM 

KOHTHHrOHTOM pa6oTa10111HX B aaHHOH na6opaTOpHH, a TBKlKO MBTOpHB!Ibl C!IOUI!Bllbllb!X !1011-

pOOl!blX l!ccnenosannll, npeunpHH>!TbiX coTpynni!KBMII HncTI!TyTa rl!rnenhi Tpyna 11 npo~saeio
nesanllll AMH CCCP, B conocHl.Bnenl!l! c uannbiMI! aneKBBTHOll KOHTpOllbHOii rpynnbt noKa

sanl! anonne ynosneTeopi!TOnbnoe cocTOHHHe snopoBhH o6cnenyeMbiX. Bee onH npHsnaHbi 

npaKTI!'lOCKII 3JlOpOBb!MH II OCTaBl!OHbl na npeJKHell pa6oTe, 'ITO B llO!IHOll Mepe COOTBOTCTBYOT 

6naronpi!HTHOll panl!aUI!OHHOfi o6cTaHOBK0 B na6opaTopi!Ho 4aCTOTa paSlll!'lllb!X JKano6, OTJlOl!b

HblX o6111eCOMBTI!'IOCKI!X sa6oneeaHI!H TOX IIlli! I!Hb!X opraHOB II CI!CTOM, cpOJllll!e SH8'IOHI!9 IIOK8-

38Tenefi Kp0BH
1 

KapTI!Ha xpycTal!I!Ka y lll!ll OCHOBHOfi II KOHTpOllbHOfi rpynn HO npencTaB!ISil!H cy-
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I 

Il!OCTBeHHblX pa3111!'li!H, 'ITO XOp01110 HlllliOCTpl!py!OT JlBO cneayJOliii!O Ta61111 

Oco6oMy anannsy 11 conocTaeneHI!JO noKa3aTenel! y nnn ocuoenoll H 

a TaKJKO y pa60THI!KOB Tpex rpynn, Bb!JlO!IOHHbiX llO Jl03HMeTpl!'leCKI!M Jl' 

aeprHyThi MaTepHanbi crreuHanhHbiX HccneJJ.oBaHHfi. 

Ta6n11ua 4 

4acTOTa o6111eCOMaTH'lOCKHX sa6oneBaHHH y l!IIU OCHOBHOH H KOHTponJ 

3 a 6 o n e B a H H 11 
Ocnosnall KonT] 
rpynna rp: 

r~nepTOH~qecRaff 6one3Hh 2 

M~on:ap,n;~o.n;~cTpoilJvm 2 

ApTep~ocn:nepoT~qecR~M 
3 n:ap,n;Hocn:nepos 

racTpHT XpOHH4eCRH~ 4 

KonHT xpoHH4eCKHW 3 

Xonel\H cTwr xpOHi-14 e CRHM 2 

HsBeHHaR 6one3Hh 3 

Oli:HpeHHe 2 

BereTaTHBUaH ,n;HCTOHHH II 

A CTeHO-BereTa THB!Ihltl 
CHH;L\pOM • I 

HeBpOTH46CKHe peaRL\HH I2 
·- -
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rroasonstiOT cnenaTh cnenyiOmHe BblBOJlbi. 

cpeJIHCI"'OilOBbiX 1103 o6ny'leHHH COOTBCTCTBYCT H3MCHCHHIO 

II!ITCHCIIBHOCTII BHyTpCHHCI"'O ny'lK8 CHHXpO<jla30TpOH8. 

nepCOH8Jl8 B JlOCJlC)lHHC TpH J"'0Jl8 OCT89TCH llpHM9pHO H8 OJlHOM 

0,3 npeJICJlbHO JlOTiyCTHMOll Jl03blo 3TO CBHJlCTCJlbCTByeT 

Jl8JlbHefi lll9rO IIOBbllll9HHH HHT9HCHBHOCTH. 

11 cpenaeronoBbiX no3 o6ny'leHHH no rpynnaM B 1961-63 rr. aaMe

ll'pex rpynn. 

ycnoann TpyJia B uenoM 38 aecb nepnon aa pnc,3 

q'aKTJPtecKII nony'leHHhiX nepcoHanoM no3, K npnMepy, nnH 

, 'ITO ocHOBHBH nonn pa6oTa!OlliHX nonyqana B cpenaeM no 

Tlilil), B TpeTbefi rpynne cooTBeTCTBeHHO - Meaee 0,5 69p/ron 

)l03HMCTpH'lCCKOI"'O KOHTpOilH H npe)lCT8BJleHHbiX rpaljJH'lCCKH )l8H

Bb!B0Jl 0 np8KTH'l9CKOH H9p83JlH'liiMOCTII CTCJleHH o6ny'leHHSl nepBOl! 

npH auanH3e KnUHH"'9CKHX Jl8HHLIX CJ19JlY9T HM9Tb B BHJlY K8"19CT-

o6nyqeHHSl nepCOH8Jl8 3THX rpynn II B03MO~HOCTb HCKOHTpOnll

o6ny'leHIIH B 1961-1963 f'f', JlOTOKOM pellSlTHBHCTCKHX 'lllCTIIU, 

Tpyna aa cnnxpo<jla3oTpone Ol1.Hl1 MO~Ho C'lHTBTb ynoaneTBOp11-

o6ny'leHHH nepconana B 1956-1963 rr. Haxonnnacb B npenenax nonyc-

rrepHO..O OTCyTCTBOB8J1H CKOJ1bKO-HH6y.Uh 3H8 1lHT9nbHbl9 

6oTHHKilMII JJB3, 118'IIIH8H OT MOMBHTa nx nocTynneHII51 B Ol1.Hl1, 6bWu 

M8TH"'9CK08 M9JIHUHHCKOC H86J1IOJ]OHHe. YfTOrR 8THX H86JllOJ]9HUti 38 BC9M 

B .a,aHno:tt na6opaTopnu, a TBKJKe MaTepHanb~ cneunanhHhiX non-

' llpennpHHHTbiX COTpyAHIIK8MH l1HCTIITYT8 I'llf'IIC!Ibl Tpyna II npo<jl3llOO-

1 
B COrtOCTc9.BJieHHH C ..OBHHh!MH 8,118KB8THOfi KOHTpOJlbHOfi rpynrthl IIOK8-

TBOpiiTCJlbHoe cocTOSlHHe 3nopoBbH o6cnenyeMbiX, Bee OHII np113H8Hhi 

MH II OCT8BJleHbl 118 npe~Heii pa6oTe, 'ITO B JlOJlHOH Mepe COOTBCTCTByeT 

IIOHHOil o6cTaHOBKe a na6opaTop1111, YacToTa p83JlH'lllbiX ~ano6, oTnenb-

3a6oneaaHHH T9X HJlH HHblX Opl'BHOB H CHCT9M. Cp9JlHH9 3H8'LI9HHS1 JIOKO-

XpyCTllllHKll y Jlllll OCHOBHOH II KOI!TpOilbHOii rpynn He npellCT8BJlHJlH cy-

14 

.. : 

I 

mecTBeHHbiX pa3nll'lHii, 'ITO xopowo llllll!OCTpllpyiOT nae cneny10m11e Ta6n11Uhi ( Ta6n, 4 n 5), 

0co6oMy 8H8Jlii3Y II COJlOCT8BileHHIO JlOK838TCileii y llllll OCHOBHOl! II KOHTpOilbHOH rpynn, 

a T8K)I{9 y pa6oTH~KOB Tpex rpyrrn, BbiJl9J19HHbiX TIO Jl03HMeTpH'tleCKHM Jl8HHbiM, 6binH ITOJl-

seprHyThi MaTepHanbi crreuHanhHbiX HccneaoBaHnfi. 

Ta6nnua 4 

YacTOTa o6mecoMaTH'leCKIIX 3a6oneaanllii y n11u ocaoaaoii n KOHTpOJlbHOii rpynn B %% 

3 a 6 o n e B a H n " 0CHOBH8H KonTponbaag 
rpynna rpynna 

r~nepTOH~qeCKBff 00~63Hb 2 5 

M~oKap,n;!i!GJ;LJ;Ii!CTporfJYIH 2 4 

ApTep!i!OCK~epoTI!!qecKHH 
R8p,l(li!OCK~epo3 8 3 

ra CTpYIT XpOHW-Ie Cl\YIH 4 8 

Ko~YIT xpoHYiqecR~M 8 4 

Xo~el.(~CT!i!'r xpOHitiq ecKI!!ti 2 8 

HaBeHHaff 6o~e3Hb ' 3 4 

Oa:!i!peHliJe 2 2 

Ber'eTa'rYIBJiaff ,ll;li!CTOHVIff Il 9 

AcTeHo-BereTBTii!B!Ihl~ .. Cli!H;L\pOM I I 

HeBpoTeqecKI!!e peaKI.(Ii!li! I2 IO 
-·-·-
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Ta6nHua 5 

noKa3aT9ITH nepH~epHqeCKOA KpOBH y ITHU OCHOBHOA H KOHTpOITbHOA rpynn 

(aaHHbre 1961 r.) 

lloi<:aaaTeJIK 

reMorJIOOJ.iH B rp.% 

8pKTpO~K~ B IMM3 

UBeTHO~ noKa3aTeJID 

PeT!tiKYJIO~H~ B %% 
POS B l;iM/qac 

Jiei.:tKO~HTbi B I MM
3 

He"TpotpHJibl B % 

B I MM
3 

Jl HMilJO~liiTbl B % 
B I MM

3 

llanoqKofl.n;epHble 

Hel.tTpocp~IJibl B % 
903HHO([JHJibl B % 
MoHO~!tiTbl :s % 

TpoM60~!tiTbl B 
0
/oo 

B I MM
3 

BpeMfl KpOBOTelleHHH 
B MHHYT8X 

KoHTpOJIDHafl rp., OcHOBHafl rpynna 

M+ M M+ M 

I4,7:!:,0,05 

4582000:!:,2 3 700 

0,96 :!:,0,003 

7 ,I :tO ,2I 

6,2:!:, 0,24 

6660 :tii8 

55,2:!:,0 ,64 

3804:!:,72 

33,5:!:,0,76 

2235 :t5I,4 

4,4:!:,0,22 

2,8:!:,0,I5 

6 ,3:!:,0 ,2I 

55,5 :tO ,82 

247000:t3I4 

2,I:!:,0,05I 

I4,8:!:,0,05 

4020000:!:,2 IIOO 

0 '£6:!:,0 ,008 

7,5 :!:,0,27 

6,5:!:, 0,24 

66IO :ti24 

56,4:!:,0,66 

38lr5:t70,5 

32,7:!:,0,75 

2I54 ;t54,6 

4,8;tO,I8 

2, ?;tO ,I3 

6,7;t0,2 

54,I:t0,79 

24IOOO;t32I 

2 ,2:!:,0 ,053 

llP Vli'Ai1:1fAHIIl~ : IloKaanTaJIH KpacHoiit KpOBK H P08 .n;aHbl .n;JIH MYlKllHH1 
T. K. OHH CO CT8J3JIHJIU !!O,l.\8IJnHIOJUee 6 OJil>WHHCTBO 
OOCJie,ll;OBoHHLJX K8K B OCHOBHO.t1, TaJ-: H B KOHT-

il'JJl:OHO~l rpynnax. 
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KaK y>Ke yKa3biBanocb, noMHMo o6brqHoro o6meKnHHHqecKoro, Hea~ 

TanbMOITOrHqecKoro OCMOTpOB H pa3B9pHyToro aHaiTH3a KPOBH, npOH3BOil 

llHOrpa~HqecKOe HCCIT91lOBaHHe, C~HrMOrpa~HH, OCUHITITOrpa~HH, peorpa~E 

TooTaeneHHH H KO>KHOil TeMnepaTyphr, sereTaTHBHbiX pe~neKcoa Aumepa 

qecKoro, HCCIT91lOBaHH9 noporOB 6oneaoA, llHCKpHMHHaUHOHHOil H BH6paUH 

HOCTH, peaKUHH Ha yTOMIT9HH9 H BHHMaHHe C ITOMO!UbiO Kopp9KTypHoro M 

0KynHCTOM npoaoannocb o6cneaoaaHne no pa3aepHyToil cxeMe, BKITIOqaar 

llBBIT9HHH B ueHTpanbHOH apTepHH CeTqaTKH, 3IT9KTpOO~TaiTbMOCKOITHIO C , 

nH6pa COCYilOB H 6HOMHKpOCKOUHIO xpyCTBITHKa C UOMO!Ub!O meneaoA naM: 

llBIOIU9fi B03MO>KHOCTb OCMaTpHBaTb Cp9/lb! rna3a C 50ITblUHM ysennqeHHe 

AHann3 3THX MaTopnanoa no3aonnn BbiHBHTb HeKoTopoe yqameHne , 

y nHu OCHOBHOA rpyUITbl ITO cpaBH9HHIO C KOHTponeM ( }7% H 5% COOTB9T 

CHManbHOrO H 35% H 21% /liTH MHHHManbHOro apTepnanbHOro llaBneHHH, 

TBK>Ke rHITOT9H3HH B U9HTpanbHOfi apTepHH CeTqaTKH (2]% H 7% cnyqaeE 

H3aecTHYIO KoppenHUHIO c ypoBHeM no3 o6nyqeHHH o5Hapy>KHITH TaK: 

Hyca nepn~epnqecKHX cocyaoa MhrmeqHoro THna, nat5nnbHOCTH sereTaTHBI 

aeqHoro pHTMa 1 pa31lpa>KeHHH B CHCTeMe KO>KHOA peuenUHH, Ha6niOilaB!UHX< 

me y nnu I H IJ rpynnhr no cpaaHeHHIO c PI rpynnoA H KOHTponeM, 

CnenyeT yKaaaTb, qTo peqb HlleT o KOMnneKce Hepe3KHX cnaHroa, 

UpH cnenHarrbHOM HccneuoBaHHH 0 He HapyrnaiO!UHX CaMoqyBCTBHH H pa60TC 

nellOBaHHb!X ITHU, 3TH CllBHrH ne>KaT, no-BHilHMOMy, B rpaHHUaX ~H3HOITOI 

HOCTH HBH6onee qyBCTBHTerrbHbiX CHCTeM, peaKUHH KOTOpb!X ynaeTC!I o6H1 

na3oHe Manhrx ll03 o5nyqeHHH. Caanrn 3TH He o6Hapy>KHBaiOT aaMeTHoro 

rrpH 1lHH8MHqSCKOM Ha6nJOUSHHH. 
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rp.% 

1MM3 

B %% 

MM3 

MM
3 

MM3 

e 

% 
% 

0 joo 

Ta5nHua 5 

KpOBH y ITHU OCHOBHOfi H KOHTpOITbHOfi rpynn 

(aaHHbre 1961 r.) 

J:{QHTpOJibH8H 
M.±. M 

14,7:!:,0,05 

4582000:!:,28700 

0,~ :!:,0,008 

7,1 :t,0,21 

6,2:!:, 0,24 

6660 .tii8 

55,2:!:,0 ,64 

8804:!:,72 

33 ,5:!:,0 '76 

2235 :!:,51,4 

4,4.±.0,22 

2,8:!:,0,15 

6,3:!:,0,21 

55,5 :t,O ,82 

24'7000.±.314 

2,l:t,0,05I 

rp. 0CHOBH8H rpyrrrra 
M.t M 

14,8:!:,0 ,05 

4620000.±.2 IIOO 

0,~:!:,0,008 

7,5 .±.0 ,27 

6 5+ , - 0,24 

6610 :!:,124 

56 4+0 66 , - , 
38Lr5:t,70,5 

32,7:!:,0,75 

2154 !,54,6 

4,8.±.0,18 

2, 7.±.0 ,13 

6,7:t,0,2 

54,1:!:,0, 79 

241000.±.321 

2,2.±.0,058 

IloKa3nTeJH1: Kpacnot! Kpo:sH H P08 ,1.\8Hb! ;D;JIH MYlKtiHIJ 
T.K. OHH COCT8l3JIRJIU 1!0,1.\8l3JIHIOl!lee OOJiblllHHCT:BO 
OOCJie,I.\OB8HIILIX K8lt B OCHOBHOl1, T8I-; H B KOHT-

iJUJlbHOlti rpyrrnax. 
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KaK yJKe YKB3biBanocb, noMHMo OOhi'<Horo o5meKnHHH'lecKoro, uesponorH'lecKoro, o<jl

TanbMonoruqecKoro ocMoTpoa H paaaepuyToro auanHaa KpOBH, npoHaaoaHnHCb aneKTpoKap

aHorpa<jlH'lecKoe HccneaoaauHe, c<jlHrMorpa<jlHs, ocuHnnorpa<jlHs, peorpa¢HH, onpeaeneuue no

TooTaeneHHH H K~>KHoll TeMnepaTyphr, aereTaTHBHbiX pe<jlneKcoa Alliuepa H opToKnHHOCTBTH

qecKoro, HCcneuoBBHHe rroporOB 5oneBofi, UHCKpHMHHBUHOHHOll H BHOp8UHOHHOfi 'lYBCTBHTenb

HOCTH, peaKUHH Ha yTOMITeHHe H BHHMaHHe C ITOMO!llb!O KOppeKTypuoro MeTana Eypaoua, 

0KynHCTOM rrpoaoaHnocb o6cneaoaauue no paasepuyTo~ cxeMe, BKITIO'laB!llell orrpeueneuue 

[{BBITeHHH B UeHTpaiThHOU apTepHH CeT'lBTKH, 9ITeKTpOO<jlTanbMOCKOnHIO C orrpeaeneHHeM Ka

ITHOpa COCYLlOB H OHOMHKpOCKOITHIO XpycTanHKa C nOMO!llhiO !lleneaoll naMnbi HOBOro o5paaua, 

110/ aaromell soaMo>KHocTh ocMaTpHaaTh cpeahr rnaaa c 5onh!llHM ysenH'leHHeM • 

AuanHa 9THX MaTepuanos noaaonHn BbHIBHTh HeKoTopoe yqameuue cnyqaea rHrroTeH3Hll 

y ITHU OCHOBHOll rpyiTnbi no CpaBHeHHIO C KOHTpOITeM ( 17% H 5% COOTBeTCTBeHHO [{ITH MaK-

CHManbHoro H 35% H 21% anu MHHHManhHoro apTepHanhuoro aasneHHH, 

TBK>Ke rHnOTeH3HH B UeHTpBITbHOll apTepHH CeT'laTKH (21% H 7% cnyqaea, 

p<O,OI), a 

p < 0,01). 

HaaeCTHYIO KOppeiTHUHIO C ypOBHeM [{03 o5ny'leHHH OOHapy>KHITH TBK>Ke B CHH>KeHHH TO

uyca nepu<jlepH'leCKHX COCYLlOB Mbillie'lHOro THna, ITBOHIThHOCTH BereTaTHBHOl! peryiTHUHH cep

[{e'lHOro pHTMa 1 paanpa>KeHHH B CHCTeMe KOlKHOll peuenUHH 1 Ha5nroaaB!llHXCH l10CTOBepuo 'la

me y nuu I H II rpynnhr no cpaaueHHIO c J.IJ rpynnoll H KOHTponeM, 

CneayeT yKaaaTh, 'lTo pe'lh HaeT o KoMnneKce uepe3KHX caaHros, BbiHBnseMbiX nHUJh 

UpH cneUHBIThHOM HCcneaoB~HHH 1 He HapylllaiO!llHX CaMO'lYBCTBHH H paOOTOCnOCOOHOCTH o5c

neaoBaHHbiX ITHU, 3TH CUBHrH neJKaT, nO-BHi1HMOMy, B rpBHH!laX <jlH3HOITOrH'leCKOll ITBOHITh

HOCTH HaHoonee 'lYBCTBHTenhHh!X CHCTeM, peBK!lHH KOTOpb!X yaaeTCH OOHapyJKHTh H B 11Ha

naaoue Manhrx aoa o5ny'leHHH, CaaHrH 9TH ue o5uapylKHBaiOT aaMeTuoro nporpeccHpoBaHHH 

UpH 11HHaMH'leCKOM HaOITIO[{eHHH, 

• 
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PyKonHCh nocTynHna B H3J:laTenhcKHII oTaen 
3 OKTH6pH 1964 r, 
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p H c. t. nnaH KOpnyca CHHXpo¢aaoTpoHa. I - UOM9W9HH9 ¢opHH}J(9KTOpa HI 

2 - nHH9liHbiii YCKOpHTenb Ha 9 Maa, 3 - nynhT ynpaaneHHSI nY, 
WH9 UpHMOnHH9i!Hbl9 npoMe}J(yTKH 1 5 - BBO):(HOI! npSIMOnHH9liHbiii n 
6 - Bb!BO):(HOI! npSIMOnHH9l!Hb!l! npOM9}J(YTOK 1 7 - KaHan nonO}J(HTe, 

M930HOB 1 8 - KaHan MeaneHHbiX K - M930HOB1 9 - KaHanbi OTpll 

rr -M930HOB1 10 - KaHanbi H9l!TpanhHbiX '!aCTHll1 11 - 6eTOHH 

12 - KaHan MeaneHHbrx K-MeaoHoa, 13 - acnoMoraTenhHbiii nym 

14 - KaHan nonO}J(HTenhHbiX K-Me30HOB, 15 - KaHan Hel!TpanhHbD 

16 - KaHan U000}J(HT90bHbiX rr -M930HOB1 17 - na6opaTOpHbl9 

UOKOnhHOM 9T8}!(9, J8 - <jJH3H'l9CKHI! UaBHObOH1 19 - BCUOMoraTeJ 

W9HHSI 1 20 - <jJH3H'l9CKHI! KOpnyc, 21 - na6opaTOpHb!9 UOM9W9HHSI 

HOM 9Ta}J(9, 22 - aM6pa3ypa B 6eTOHHOI! CT9H9, 
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B c6 •• npH60pbl H MeTOilhl aHanH3a H3ny'leHIIII". Bb!n. III' 

aTOM1!3)laT, 1962. 

B, M.l1. CanauKall. AToMHall 3HeprHll, T. 13, Bhm. 5 ( 1962). 

KoToaa. Me!l. paJlHonorHll, ;:L , 52-55 ( 1964). 

yKOUHCb UOCTyUHna B li3JlaTenbCKllll OT)len 

3 OKT!!Op!! 1964 r. 

.,.,__. 

,. 

p H c. 1. nnaH KOpnyca CHHXpo<J>asOTpOHa. 1 - UOMemeHHe <J>opHHlKeKTOpa Ha 570 K3B, 

2 - nnHeiiHbii! ycKopHTenb Ha 9 Mas, 3 - nynbT ynpasneHH!I nY, 4- ycK;PliiO
UIHe Up!!MOnHHeiiHbie npoMelKyTKll, 5 - BBOJlHOI! Up!!MOnHHei!Hbii! UpOMelKyTOK, 

6 - BbiBOJlHol! np!!MonHHeiiHbill npoMelKyToK, 7 - KaHan nonolKHTenbHbiX K 
MesoHos, 8 - KaHan MeJlneHHbiX K - MeaoHos, 9 - KaHanbi oTpHnaTenbHbiX 

rr -Me30HOB, 10 - KaHanbi Hei!TpanbHbiX 'laCTH[(, 11 - 6eTOHHbil! JlOMHK, 
12 - KaHan MeJlneHHbiX K-MeaoHos, 13 - scnoMoraTenbHbil! nynbT ynpaeneHHll, 
14 - KaHan nonolKHTenbHbiX K-MeaoHoB, 15 - KaHan Hel!TpanbHbiX K-Mesouoe, 
16 - KaHan nonolKHTenbHbiX rr -Me3oHoB, 17 - na6opaTopHbie noMeUieHH!I B 
UOKOnbHOM 3TalKe, 18 - ¢H3H'leCKHil ITaBHnboH, 19 - BCITOMOraTenbHbie ITOMe
UieHl!ll, 20 - ¢H3H'leCKHl! Kopnyc, 21 - na6opaTOpHble ITOMemeHH!I B [(QKOITb
HOM 3Ta~e, 22 - aM6pa3ypa B OeTOHHOil CTeHe. 

I 
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P H c, 2, PacnpeaeneHne cpe.r:~HeronoBbiX noa o6ny«eHHH no ronaM 

(I en. nnn - 5 6ap/ron). I - noaa raMMa-o6ny«eHHSI, 2 - MaKCHManbHO 
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BOaMOJKHaSI noaa o6ny«eHHSI 6biCTpb!MH H9i!TpOHaMH H penHTHBHCTCKHMH HyK
noHaMH, 3 - noaa o6nyqeHHSI 6biCTpblMH Hei!TpOHaMH, 

LMJJ~nna 

q• Ql Ql (0 Ql 

l2P!Inna 

Q. Ql Ql I# 

~ 

Ql~QIQI 

po~a ( 6 .a. ntJ/1 ' 

P n c. 3. Pacnpenenenne ¢aKTH«ecKH nony«enHwx nepcoHanoM noa o6rry«eHHH no serrn
'<HHe (no BepTHKSnbHOi! OCR B OTHOCHTenbHbiX enHHHUax OTn0~<9HO '<HCno cny
qaea o6rry«eHnH a noaax,oTC'<HTBHHbiX no ropnaoHTanbHol! ocn) • 
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