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B peipepHpyeuoR ~HCC8PTSIU!H H3XOllt8B KOUllX8KC BSy,lHO-U8TO~Hqec

KHX H 3KCll8PWl8HTSJU,HYX pa6oT, BWIOXH8BHWC SBTOpou B nepeo~ C 

I954 no I970 r. 

·nuccepTSIUfH COCTOHT HS ~yx qacTeR. IlepBSH HS BHX - U8TO~H

qecKSfl - HBXH8TCH neaTpam,aoR qaCTDD ~eccepTSIU!Ho Oaa llOCBH~eaa 

npo6xeuau paapa6OTKH H HCCX8~OBSBHH nyaup»KOBWC Kauep. Bo BTOpoR 

qaCTH ~HCC8pTSIU!H H8XSraDTCH poayn»TBTH HCCX8~OBSHHH nponecCOB 

rr+- JU,+ -E/-pacn~a H 8SXBSTa llHO~OB ~paulll yrxepo~a. 8KcnepHU8H

TH BWIOXH8HH npe llOKOl!lH nponaHOBWC nyaHpDKOBWC Kauep aa CHBXJ)O -

nHKXOTPOH8 la6opaTopHH H,11;8pBWC npo6xeu OIDiH. O~HSKO HYJ!tHO no~qepx

HYTDt qTO 3TH HCCX8~OBSHHH, XOTH H Bll,1,t8.ll8HH B C8JIOCTOHT8JU,HliR paa

~en~xa y~o6CTB8 H3X0Jt8HHH, BC8-T8KH C llO3HnHH cero~maero ~RH 

~OXZIH paccntplB&TLCa XU IXXDCTpan1a X ycnemlOJIY 1CllOXL3OB&IID 

B 3KCnepHM8HTSX coa~SHBliX B TO Bp8UH nepBWC nyaup»KOBWC xauep. 

Il03TOMY B 8BTOpewepaTe. CO~8J)litSHH8 BTOpoR qaCTH HsxaraeTCH KpaRBe 

KpSTKO. 

0CHOBHH8 HCCX8~OB8HHH, Bome~mH8 B ~HCC8ptanum, 6&XH ony6XHKO

B8.Hli B pa6oTax /I-B/ e ~oKn~&BaXHCD aa uelK]tyaapo~awc Konwepeanu

HX H pa6oqux COB8~HHHX / 9- 181. 

tJacT» nepBaH 

Ilysup»KOB&8 K8J48PH, Hao6p8T8HHH8 rxesepou /I9/ B 1952 r., 

npomxu B CB08M pSSBHTHH orpOMHYJO ~HCTSHI(Hll OT H860~»moR Tp8KOBOR 

KOXOOqKH ~o npu6opa HH.1tYCTPHSJll,HOrO uacmTa6a. ABTOp ~eccepTSUHH 

aaqan paspa6oTey nyaupLKOBWC Kauep H HX ueTo~uqecKoe uccne~oBSHH8 

B I954 r. B TO »peua, no cymecTBY, uano qTo 6uno HSB8CTHO o ny

aup»KOBl:lX Kauepax. Ilo3TOMY nepe~ aBTOpOM CTOHHH MHOrHe npo6n8MH 

Hllllt8H8PHO-T8XHHqecKoro xapaKTepa H npo6neuu, OTHOCHl!lH8CH K WH3H-
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K8 ~opuHpOBaHHll nySlij)DKOB B n8p8rp8TOA EH]tKOCTH no C1I81Cf sapaxeH

HOA qacT~H. KOHKP8TH08 p8m8HH8 aTHX sa:ztaq CBH8HB8ll0CD H8DOCP8:zt

C!B8HHO C C08;1taHH8M nyaHpDKOBOA KSM8PY K8K,HHCTPYJ18H!a ]tJDl HCCXO

:ztOBauuA B o6xacTH ll,lt8pHoA WHSHKB. B p8ayJII.Ta!8 BHDOml8Hma: pa6ot 

6um coa:ztaua n8pBaa nrpaauaan (!~8. H8TM1IHecxa11) nponaHOBall ny

SHPDKOBrut K8118pa o6~8HOU 20 cH3• 8Ta KaH8pa nocxyxHxa OCHOBOA ]tJlll 

DOOX8JtYJ)~8A paapa60TKH 601188 KpY,nHWC K8H8P, npo:ztHaaHSqJlBDIHXCfi ]tJlll 

wuaHq8cKHX 8Kcn8pHH8HTOB. 

B Il8pBOA H BTOpoA rnSBax :ztSHHOA qac!H :ztHCC8PTSIU!H paccuoTpeJW 

BonpocH paapa6oTKH H HCIWTaHHn nponaHOBWC nyaHpDKOBHX K8.M8p c WO!O

rpa~HPY8UHHH o6~8H8HH 0,5 n (puc.I) H 4 x (pac.2). 0Tp8E8HH HaH6o

X88 C~8CTB8HHH8 OC068HHOCTH KOHCTPYKTHBHOro HCll01IH8HHH OCHOBHKX 

yanoB KaM8p. IlpHB8]t8Hli TOXH);!q8CKH8 xapaKT8PHCTHKH CHCT811 T8pUOCTa

THPOB8HHH, OCB8~8HHH, WOTorpawHPOBBHHH, CHHXpouuaaIUIH H KOHTPOJm pa-

6oTH K8Jl8p. Hano:8HH pacq8TH BP8M8H c6poca Jt8BX8HHH B08:ztYX8 HS pac

mHpHT8ID,HOro ycTpottCTBa. Paao6paus paaJIHqHH8 WBKTOPH, BXHlllODtff8 Ha 

qyBCTBHT8XDHOCTD 8HKOCTHOrO :ztaTquxa :zt8B1I8HHH. IlpHB8]t8HH ero T8XHH

q8CKH8 xapaKT8pHCTHKH. 

Onucau 3KCn8pHM8HT no HCCX8]tOB8HHIO DXOTHOCTH CX8JtOB aapJUt8HHHX • 

qacTHn, IlPOXO]tH~HX q8p83 Kau8py B paaJIHqHH8 MOK8H!H Bp8U8HH OTHOCH

T8Jll,HO uaqaxa pacmup8HHH. IloKaaauo, qfo :ztonycTHMHA paa6poc atoro 

BP8M8HH cy~8CTB8HHO 38BHCHT OT p8EHUa pa60TH KaM8pH. 

HaXOE8HH p83YJI1,TSTH HCCX8:ztOB8HHH ]tHHSIIHKH npon8cCa CTS6HJIH3a

nHH HlttH8rO YPOBHH c6poca ]t8BX8HHll B nponaH8 q8THpeXJIHTPOBOlt ny

SHpDKOBOI xau8pH. Ha ocnuJIJiorpaoax pa6oq8ro nuKna :ztaBn8HHH B npona

H8 IlOCJI8 OKOHqaHHH pacmHp8HiIH o6uapyxeBH KOJI86aHHH. B~CJIHOTCfl ne

PHO:zt aTHX KOJie6aHHA. PacqeTBH8 ]t8HHH8 xopomo corJiaCYJ)TCH c ascnepH

M8HT8JU,H!,l)ffl peaynTaTaKH. PaccuaTpHB88TCH cnoco6 yH8HDm8HHH SMDJIHTY

:ztH B03HHK8IO~HX xone6auHA :zt8BJI8HHH B nponaue. 
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PHc.1. CxeMaTiNecxmi ~eP'l'eit nponaH0B0ff ny3llp!,K0B0a RaMepu c pa6o~m., 06'LeM0M.0,5JI. 

1,12,18,46 - ICOxyxK; 2 - 3JI8KTP0Harpe:saTeJIE,; 3,9,13 - q>JiaHU!,1; 4,8 - CTeKJra; 
5 - MT"mR Tep.!operyJIHTopa; 6 31 ,43 ,45 - KaTynnrn:; 7 21 - Ropnycu; IO - 6apxaT; 
II - IIJra.CTHHa; 14 - 38PRa.7I0,i f5-naHeJIE,; 16-JiaMna; 1~-3JI8RTPH'i8CR:d pa3'LeM; 
19,24-BHHTll; .::0-,Itl'Iad'Jparua; .::2 - nopmem,· 23,26- orpainr<mTSJIE,Hlle K0JIE,rta• 2o -
ynopi 27 - 6~on; 28,_38 - mrYI1ep1,i; 29,_15 - ynJioTHeHHH; 30-rpH6oK; 32,41-JJRopg; 
33,4u - ,neMJiq>e,Pll; 34 1;:,7,44 - RIJllll!RH; 4.:: - npymrna; 47-onTH'recKaa ro.110BRa; 48 -
JI8HTOllp0TmtHOe ycTpoHCTBO. 1, II - llOJIOCTH. 
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PHc.2. CxeuaTl!'Iecm -qepTElllt npona.Hoooa IIY31lPl>KOBOA Ra.Mepi. c pa6o"lltM o67>eM~ 30xI2xIOcM3
~ 

1 - m-rynep; 2,4-npo6KH; 3-xJI.aIIaH; 5-BeHTHm.; 6 - KaTymca, 7- xopnyc; 8- ,11;anmc 
Tep.1operymITopa; 9 - s;rexTpoHarpe:eaTem,; IO - cTelt7!0; II,I4 - <p.JiaHIO:l; I2,I3,I7 -
~pa.nm; I5 - Rom.no; rs - ,ltl!cx; I8 - cocy.I(. r,n,m - no;rocu. 



0CHOBHS6 npHH~ns, 3MOXeKKMe B pa3padotxy O?~ei~-

B!illC CHCT6U H ysxon, ll08BOXHXH C08A8TD HaA6XHyD annapaTypy, KOTopaa 

ycnemHO HCll0Jll>80B8X8CD B ~HsuqecKHX 3KCnepHU6HTBX Ha nyqKax qaCTm\ 

OT CHHXJ)O~KXOTPOHa OIDIR. IlpHH~llli, HCll0Jll>80BSHHli8 B ABHHOll pa6oTe, 

cettqac HBXHDTCH THllOBlilLIH llPH paspa60TK8 Kauep lIJl6oro pasuepa. 

TpeTDfi rxana llOCBfi~8H8 BOnpocau paspa60TKH H HCCX8AOB8HHH ys

XOB ~ynieTpOBOll nponaHOBOll nyssphKOBOll Kauepli, noue~eHHOll B uarHHT

H08 noJie C HH'A~8tt I5,5 Krc. B H8CTOH~ee Bpeun Kauepa YCT8HOBX6-

H8 Ha CHHXpo~aaoTpOH8 R~BS Ha nyqKe Ir-U880HOB C aneprHett 40 ran. 

B A8HHOll rnane paccuoTpeH 6SCTPOA6ttCTBYD~Hll IlH6BU03X8KTPOUar

HHTHlill xnanaH ~OllHoro A6UCTBHfi C npOXOAHliY ceqeHH6U 7 c,l-. IlpHB6-

A8Hli T6XHHqecKHe xapaKT6pHCTHKH xnanana. 0nHC8H8 CHCTeua ynpaBX8HIDI, 

KOHTPOllil H CHHXPOHH8aUHH pa60Tli KB116Pli C YK888HH8U BpeU6HHliX xapait

T8PHCTHK. llaxoxeHa T6XHOXOrHfi H8H8C6mtfi penepHliX nepexpecTHtt HS 

CMOTPOBli6 CT6Kna K&lep. IlpH O'l'pa6oTK8 8TOtt T8XHOnOrHH HCCX8'AOBaiocD 

BXHHHH6 nepeKp8CTHll Ha npoqHQCTHli8 xapaKT8PHCTHKH CT8KOn. IlpHB6A6-

HS pesynTaTH HCCX8'AOBSHHH 'AHHauHqecKHX xapaKT6pHCTHK Kaueps. Banon

H6Hli pacqers Bp8M6H c6poca H DOA~eua ASBX6HHH rasa B paCmHpHT8Jll>HOU 

ycTpOttCTB8 K8Jleps. PaccqHT8HO TSKJE8 npeua OTKPSTHH H saxpsTHH xxana

HOB c Tpy6qaTw anaCTHqJiWI 88TBopou H C6AXOU ~nHJmpHqecxon ~opus. 

IlonyqeHHli8 'A8HHS8 xopomo cornacyx,TCH C 8KCnepHU6HTSJll>HblllH peayJll>Ta

TBUH. 

B qeTB60TOtt rnane paccuoTp6HS Bonp~cs npoeKTHPOBSHHH aBTOKO

xedaTeXDHOll pacmHpHTen~on CHCTeus. llanoxea npoeKT H pacqeT nopmae

noa 8BTOKOne6aT8Jll>HOtt pacmHpHT6XhHOll CHCT6UH ( puc.3 ), np6AH88Ha

qeHHOI AJIH UHOrOKydonon BOAOPO'AHOtt nyasphKOBOI K8Jleps. Bsdop nene

coodpaaaoro KOHCTPYKTHBHOro pemeHHH 8TOR CHCT6Uli dsn C'A8XSH Ha oc

HOB6 aHaxuaa pacmHp~Tem.nax ycTpottcTB xauep xpynaoro paauepa. Ilpu-
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PHc. 3. 

CxeKaTHqecKHA qepTex CHCTeW pacmHpeHIIH. I - llOABH&HOe AHH~e; 
2,8,3I-TellJI006KeHHl4KH; 3 - ncipmeHii; 4-IUtlIHHAp; 5,14-Hanpa~ 
11t11e BTYJIKH; 6 - rx:n:r.au; 7,II,24 -ylllIOTH8HHH; 9-onopmdt cTa1tau; 
!0-Cl4JI:&~OH-KOllll8HCSTop; 12-cTma paa~eKHaH; 13,15,30-Amt~a; 
16-mnHJI:&Ka; 17-nJiaTwopw; IB-nopmeu:r, a:sapHAuoro IUtJIH~pa; 19-
KplilllKa; 20-npyuua; 2I-rHAPOllOA~8KHHK; 22- aEap14ltlUtllt IUtlIH~p; 
23-nopmeHii pa6oqero IUllIBUApa; 25-pa6oq14J IUtlIHHAp; 26- KOHTa&~ 

uo-TpaacnopTuoe npacnoco6JieHHe; 27-mToK;' 28-HSMBHOe ,YlllIO!B.e
Hlle; 29- CHJIOBaH pacTHUa; 32-onopa coJieao~a; 33,34-onop111t1e 
AHll~a, 35 - TOPOHAalI:&IUtlA c~oa. 
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B8A6Hli OCHOBHH8 pacqeTHH8 xapaKT8pHCTHKH pacmHpHT8JII,HOtt CHCT81lfl. 

~JIH yueu:r.m8HHH rHAPSBlIHqecKHx llOT8P:&.aHeprHH pacc110Tpeu BapHaHT 

ycTpOltCTBa, B KOTOPOll ~YHimHH CHlIOBOro aneM8HTa 14 KJianaua COBll8-

~8HH. liaJIOX8Hli peayJII,TaTH uaTellaTHqecKoro HCCJI8AOBaHHH KOJI86aHHA 

ASBJI8HHH B pa6oqell XHAKOCTH npHBOAa SBTOKOJie6aT8JlI,HOtt pacmHpHT8JII,

HOll CHCT8L!fl C AByMH CT8ll8HijKH CB060AH• AHaJIH3 nonyqeHHlilX A8HHWC 

noKaaan, qTO npH OllP8A8lI8HHHX YCJIOBHHX B03L!OXHS K8BHT8Il,HH XHAKOCTH. 

Paa6Hpa8TCH BJIHHHB8 paBJIHllHHX waKTOpOB Ha aL!lllIHTYAY 14 qacTOTY OC

nHJIJIHUHlt AaBJI8HHH B XHAKOCTH. IlpHB8A8H pacqeT KOJI868HHll A8BJI8HHH 

B BOAOPOA8 K8XAY paaA8JIHT8JI:&HOlt neperopOAKOtt 14 nopmueu pacmHpHT8lI:&

HOtt CHCT8W. PacqeT noKaaan, qTo llOCT8HOBKa paaA8lIHT8JII,HOtt nepe

ropOAKH B K8M8p8 He Bfl3HB88T 6onee CHlI:&HOro BCKHll8HHH BO'AOPOA8. 

B AaHHOtt rnaBe paccuoTpeu T8Kll8 np08KT AHH8L!HqecKH CKOMll8H-. 

c0p0Bauuott aBTOKone6aTenuoR cHcTeuu pacm0peu1H AJIH AByxM8TpoBoll 

nponauoBott nyaup:&KOBott KaKepu. YKaaaHHaH CHCTeua 06ecneqHBaeT non

HYJl paarpyaKy K8.L18pfl OT TOJiqKoB B L!OM8HT pacmHp8HHH. 1lpHB8'A8Hfl oc

HOBHH8 pacqeTIUtl8 xapaKTepHCTHKH cnpo8KTHPOBaHHOtt CHCT8W. 0nHC8H 

6HCTPOA8liCTBYJ:l~Btt KJianaH BHCOKoro AaBJI8HHH (pHc.4), paapa6oTaHHHtt 

'AlIH 'ASHHOtt aBTOKOJI868T8lI:&HOll pacumpHT8JI:&HOtt CHCT8LIH. TopL!OX8HH8 

nopmHH B KJianaue ocy~8CTBJIH8TCH C llOL!O~D BOB'AYWHOro 'A8MTIW8Pa C 

perynHpyeMOtt APOCC8JI:&HOtt ~8JI:&D. KnanaH OCH8~8H Il:&8303JI8KTpHq8CKHMH 

'A8TqHKaL!H ~aBJI8HHH, no IlOKaaaHHHL! KOTOPlilX BH6Hp88TCH P8XHL! 683Y'A8PHO~ 

OCTaHOBKH n'opmHH. IlpH nouo~ cnenHSJII,HO paapa6oTaHHoro WOT03JI8KT

pHqecKoro AaTqHKa H31l8pHJIOCI, Bp8MH nep8M6~8HHH nopmHH. OCIUlJIJIOrpau

L!fl IlOKS38HHtt WOT03lI8KTpHqecKoro H n:r,eaoaneKTpHqecKoro AaTqHKOB npH 

paaJIHqHHX paauepax Apoccen:r,uott ~eJIH npHB8'A8HH ua pHc.5. Texu14qec-

KH8 xapaKTepHCTHKH Knanaua cneiyio~He: npoxoAHOe ceqeuHe - 20 cu2, 

pa6oqee AaBJI8HH8 - IOO aT, ynpaBJIHD~88 'A8BJI8HH8- 5 ST, Bp8L!H OTKpu

THH aaraeTaTen:r.uoro oKHa - 5 uceK, pecypc pa6oqero BpeueHH -5.I05nHK
JIOB. 
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PRc. 4. CxeMaTHtJecRRff -qeJ)'l'ex RJiaIIa.Ha. I - aJieRTpoMarHHTu; Il - Rowuuume c'eyIIeim; 
m - Rl)Hllllm; IY - xopnyc; Y - nopmem,. A,B,C,9,IO - noJiocTH; 1 - TOJIRaTe.m,; 
2 - 3aTBop; 3 - O'rBepCTHe; 4 - ynpaBJI.IIIClll8.S{ MarRCTpa.JII,; 5 - CTaRaH; 6-Tpy(SRa; 
7 -.JU)OcceJIL; 8- rpR6ox; II- Rpl:m!Ra; I2- .neMII4)ep; I3-ynJioTHemi:e; I4-m.e3oaJie1t
Tpz-qecRmt ,naT'mR ,IJ;aBJiemtR:. 



PHC. 5. Oc~HIDIOrpawH llOK888.HHtt ~OT08ll8KTPHqecxoro I H 
llb880SH8KTpHqecKoro II 'A8TqHKOB. a-cnyt1aa, KOr~a 
~em, B 'APOCC8n8 ODTHMamna; 6-~em, B 'APOCcene 
Y8Hbm8 OllTHYamHol; B-~em, B 'APOCcene 6om,me 
OllTHM8nI,HOI. 

II 



tla.CTI, BtQ.Il.S!l 

B llllTOA rJI8.B8 .ztHCCepTanHH OllHCUBa8TCH 3KCnepHU8HT no H~yr.Ie

HHD acuuueTpHH B yrJIOBOM pacnpe.zteJieHHH ll08HTPOHOB, po1t,1taD~HXCll 

npH pacna,Ite J(.~-U830HOB. liHTepec K 3TID.1 HCCJI8,ltOB8HHllU B TO Bpeua 

6&JI Bbl3B8H OTKp&TH8U B 1956 r. IH H Harou 1201 HecoxpaaeHHll qeT

HOCTH B npoueccax cna6oro B38HUO,lt8RCTBHB. K H8CTOH~euy Bp8U8HH 

peayn»TBTli 3THX Hccne.ztoBaHHA B 3HaqHTemaon CT8ll8HH llOTepanu caoD 

8KTY8nl>HOCTI, H ll0:3TOMY cne~amHOI'O o6Cj'l!t,lt8HHH HHH aaanuaa HX 

8,lt8Cl, ae ,lt88TCH. 

B mecTon rnaBe .ztHccepTaUHH uccne.ztyDTCH npoueccu norno~eHHH 

u+-H n--U830HOB npH 3H6PI'HH 40-70 MaB B H.ztpax yrnepo.zta. B 3Kcne

pm.!8HT8 61ma ucnon»aoB·aHa nponaaoBaa nya&pI>KoBaa Kawepa 06:r,euou 

4 JI. B_3TOM JE6 paa.ztene ,ltHCCepTBUHH OllHC8Ha'ueTO,ltHK8 o6pa6oTKH 

CT8p80WOTOI'p8WHA, ll03BOHHD~8H OT06paTI, C06&THH, npe.ztCT8BHHD~H6 C0-

60!0 COBOKYllHOCTI, nponecCOB norno~eHHll H nepeaapa.ztKH llHOHOB Ha a.zt

pax yrnepo.zta. Hai.1.zteHa cyuuapaaa Benzquaa ceqeHHH sTHX nponeccoB: 
,.., _ 98+17 10-27 2 r- · 9 +24 0-27 ::, n 
o.%'+ - -IO • cu , u!Ji;-= 9_19 • l c111. pe.ztcTaB-

neH& pacnpe.zteneaua co6&THA norno~eHHll no qucny aapHJl[6HHliX qacTun, 

BblH6TaD~HX H3 H.ztep yrnepo.zta (pPic.6). Cpe.ztH86 qucno 38PHlE8HHblX qac

THU npu llOI'Jl0~8HHH n+-M830HOB paBHO r~= 2,22:8:Ii 'a llPH 38XBaTe 

JC-ueaoao:e- l- = 0 ,94:g :H . IlpHBe.zteao pacnpe.ztenemi:e cpe.ztaett 

aHepruu npoTOHOB, BblXO.ltli~»x ua a.ztep yrnepo.zta npu norno~eauu nuo

HOB, B 38BHCHMOCTH OT HX llHCna B 3B63,lt8X. Uonyqea 3H8PI'8THQ8CKlili 

cneKTP npoTOHOB ( pHc.7), B&n6T8IOIJIUX Ha a.ztep yrnepo.zta npu norno

~eauu Ir-M830HOB. B cneKTpe aa6JID,lt86TCH KpyTOH cna.zt npH 3HeprHH 

npOTOHOB ~ 25 MaB. llpe.ztCT8BH8H& yrnOBb18 pacnpe.zteneHHll 38PlllE8H-

HblJC ll8CTHU, BblH8T8lO~HX H3 H.ztep yrnepo.zta npu norno~6HHH ITHOHOB. 
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PHc.6. Pacnpe.zteneaHe co6blTHll nornomeaHa n--ueaoHOB B H.ztpe 

yrnepo.zta no llHCJiy sapllllt6HHblX qaCTHn t, , HU6lO!llHX npo-
6er ~ 2 IW. IlpHB8,lt6HHli8 om1r16K1r1 o6yCJIOBJI8Hli CT8THCTH
KOH H HeonoaHaHHl,Wlrf C06blT!rfllMU. Kpj'l!t011K8MH OT1161l8H& 
pacqeTH&e 3H81l6HUll. 

Puc. 7. 8HepreTuqecKIIll cneKTP npoToaoB npu nornomeHuu u--:-ue
aoHOB H.ztpou yrnepo.zta. T - KHH8THll8CKall 3H8PI'lrfll npoTp
aa; A p-/P- - OTHOCHT6nl>H06 llHCJIO npOTOHOB B HHT8pBa
Jl8 3Heprutt 8 M3B ( omu6K!rf .CTaTHCTHll8CKU8 ). 
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AJIR: cpaBHOHHH llOJIYqOHIWX pacnpeAeneHHl OllPOAOnOHH KOaiix.lJHIUiOHTH 

8HHaOTpoimu a= (PB-PH)/(PB+PH), rAe PBH PH - cyiiMapHoe qncno 

aapmtOHHl:lX qacTHn COOTBOTCTBOHHO B nepOAHDD H .88,1tHill llOJIYC~epH 

OTHOCHTOJILHO HanpaBn8HWi llHOHa. EHno HaitAOHO, qTo npn norno~8HHH 

n+-M880HOB B HApax yrnepOA8 a+= 0,164 ± 0,034, a npH 8BXB8T8 

rr--M880HOB - a-= 0,03o± 0,065. 06c~allTCH npnqufll1, npHBOAHlll.HO K 

Ha6nDAB8MOl1 8HH80TPOllHH. ~aercH aHanna pacnpeAenead co6HTHl1 

norno~euua no qucny aapaxeHHl:lX qacTnn. AHanzaupynTcH TaBXe pacnpe

Aeneuua CP8AH8tt aHeprHH npOTOHOB B aaBHCHMOCTH OT me qucna B 8B88-

A8.X. Peaym.'1'8TH 8H8nH88. ll08BOJIR:llT CA8nBTI, BHBO.lt, qTo B HAP8 yrnepo

A8 llHOHH 88XB8'l'HB8JOTCH, B OCHOBHOM, nap8MH uyxnoHOB. Ilpuqey B8pOHT

HOCTI, 88XB8'1'8 ll8p8MH P~8HOID.18HHl:lX HyKnOHOB p8BH8 rz= 0,65 ± 0,10. -

0cHOBHH8 peaynI>T8TH H BHBO,ltli AHCC8pTanHH 

llo nepBol1 qacTH.• 

l. BnepBH8 coaAaua "rpaauaa" nponaHOBSH nyaflpI>KOBSH KlWepa. 

2. Paapa60T8HH nponauoBHO nyaHpl>KOBH8 K8M8pli C pa6oqHMH o6~e

M8JIH 0,5n H 30xl2xl0 ci.-3, KOTOpH8 HCllOJIL80B8nHCI, B WH8HqeCKHX 

8KCll8PHM6HTax ua nyqKax qacTHn CHHXPOnHKnoTpoua. 

3. Cos~aua npOCTaH CHCT8M8 T8PMOCT8THpOBaHHH nponaHOBOl1 nysHpl>

KOBOtt KauepH C uanott HHepnHOHHOCTI>ll. 

4. Paapa6oTaHa CHCTeua CHHXpouzsa!UiH ~JIH ynpaBneHHH pa6oTol1 

nysupI,KOBllX K8ll8p ua CHHXPOIUiKnOTPOH8 H CHHXPOW880Tpoae. CHCTOM8 

o6ecneqHBaeT uam paaopoc Bpeueau noAXHra uunym.cHHX naun n Boc

npozsBoAHT CT86Hm.uo pexuu WOTOrpawupOB8HHH Cn8AOB qacTHn B Kauepa. 

s. COS.lt8H8 annapaTypa AJIR: 8BTOM8THqecKoro KOHTPOJIR: paoOTH oc

HOBHl:lX ysnoB K8M8pH H o6cny~HB8JO~ett ee aneKTPOHHKH. 

6. Paapa60T8HH 6HCTPOA811CTBYl)~H8 Knanam 'ABOl1Horo 'A811CTBHH 

H8 'A8BH8HH8 40 8T C npOXO'AHHMH ceqeHHHMH 3 cit- H 7 c..1- •• 

-14-

·1 

'( • BwonHOHH pacqe'l'H BP8M8H c6poca H llOA~8M8 A8Bn8HHH B03AYX8 

B pacmHpHT8JILHOM ycTpottCTB8 H onp8A8neu nepHOA BOSHHK8JOIIUIX Kone6a

HHl1 B Kauepe. Hccn8AOB8H8 AHH8UHK8 nponecca CT86HJU!88UHH 'A8Bn8HHH 

B Kauepe. PacqeTHHO 'A8HHH8 H8XOAHTCH B xopomeu cornaCHH C 8Kcnepu

UOHT8JILHHMH pesynI>T8T8MH. 

8. PaccqHT8H8 8BTOKOne6aTen1,uaH pacmHpHT8nl>H8H CHCT8M8 AJIH 

uuoroKy6oBHX XHAKOBO'AOPOAHlilX nysHpl>KOBl:lX xauep. IlOK888HO, qTo AnH 

yueHI>mOHHH llOTOpl> aHepruH B rHAPOilPHBO'AO H800XOAHUO pa60T8TI, ua 

np8A8JIJ,HO BHCOKHX 'A8BHOHHlIX EH'AKOCTH. PaccUOTP8Hbl HOKOTopue B8pHaH

'l'H rHAponpHBO'AOB H CHCT8MH ynpaBnOHHH HUH. 

9. Paspa60T8H8 AHHauHqecKH CKOMll8HCHPOB8HH8H 8BTOKOne6aT8nl>

H8H CHCTOM8 pacmnpeHHH AJIH AByxueTpOBOtt nysepl>KOBOtt K8Y8pH. CHCT8M8 

nonHOCTI,D paarpyxaeT K8Yepy OT TOnqKOB B MOMOHT pacmupeHHH. 

IO. PaccqHT8HH Kone681U!H 'A8Bn8HHH B BO'AOPOA8 M8Jlt'AY p88A8nHT8nI>

HOtt neperopOAKOtt H nopmHeu pacmHPHTOJILHOll CHC'l'OW. PaccuoTp8HH cny

qau K8BHTanHH XHAKOCTH B rHAponpHBO'A8 8BTOKone6aT8nI>HOtt pacmupH -

T8nl>HOl1 CHCT8Uli C AByYH CTeneHHUH CB060AH. 

II. C03.lt8H 6&CTPOA8llCTByDl!lHll BHCOKOH8,1t8XHlitt Knanaa Ha AaBn8HH8 

100 a~ c npoxoAHliW ceqeH»eu 20 cl AJIR: aBToKone6aTem.aoll pacmHpH

Tem.Holl CHCTOMH. Ilocne 5.105 nwKnOB cpa6aTHB8HHll BC8 TOXHHqecKHe 

xapaKT8pHCTHKH Knanaua OCTaBanHCI, B Tpe6yeuHX IlP8AOnax. 

Ilo B'l'Opott qaCTH nuccepT8llHH: 

12. C nOMOIIU>D nyaHpl>KOBOll KauepH H aneKTPOHHKH onpeAeneno yr

nOB08 pacnpeA8H8HH8 nosHTPOHOB npH pacnaAe J<,+-ueaOHOB, OCTaHaB

nHBaDl!lHXCH B nponaHe. 

13. Hali'AeHH cyuuapHHe ceqeHHH 6' -nornomeHHH H nepesapfiAKH 

llHOHOB npH aHeprHH 40-70 MaB B HAP8X yrnepoAa: 
I:" 98+17 -□-27 ? r.:- 99+24 10-27 ? o~-,.= -IO • .l cu-; u9i:-= _19 • CM"". 
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14. IlonyqeHu yrnOBU8 pacnpeA8H8HHH sapim8HHWC qaCTHU, Buna

T8Dl!UIX HS ~ep yrn8POA8 npH norno~8HHH nHOHOB. YcTaHOBn8HO, qTo yr

nOB08 pacnp8A8H8HH8 qacTHU ~M rr+-M8SOHOB 8HH30TponHO ( K03qiq}HUH8HT 

8HHSOTPOllHH a+:o,16ti±o,034), a AnH lr-U8SOHOB HSOTPOUHO (.a-: 

: o,03o±o,o6s). 

IS. OuaaeHl:l cp8AHH8 aHeprHH npOTOHOB, BWCO~Hl!UIX HS ~8p yr

napo~a npu saXBaTe rr+- H lr-M830HOB, B saBHCHUOCTH OT HX qHcna B 

sBas~ax. 

16. YcTaHOBn8H aHepraTHqecKHA cneKTp npOTOHOB, BUn8T8D~HX HS 

H~8p yrnepo~a npH norno~eHHH lr-M8SOHOB •. B cneKTpe Ha0JIJOA88TCH KPY

TOA en~ npH aaeprHH npoTOHOB ,,.._, 25 MaB. 

17. HaA~eHu pacnpe~eneHHH co6HTHA norno~eHHH no qHcJiy aapHxeH

HWC qacTHU, BUH8Tllllll!HX Ha ~ep yrnepOAa. Cp8AH88 qHcno aapHX8HH!ilX 

qacTHU npu norno~eHHH n+-ueaoHOB paBHO I+: 2,22j 1yf, a npH 

saxBaT8 Il--M880HOB - r- : 0,94~:n • ' 

18. YCT8HOBneao, qTo B H~pe yrnepo'Aa IlHOHU 88XB8TUB81lTCH, B 

OCHOBHOM, napaMH HYKnOHOB. IlpHqey B8pOHTHOCT» 88XB8T8 napaMH paa

HOHM8HHWC HYKHOHOB p8BHa 'l : 0,6s±o,io. 
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