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1.BBEnEHHE 

B npouenypaoã xaõaae NQ6 KnkHuKo-qm3UqeCKOrO KOMnneKCa JIHIT 

OHHH YCTaHOBneH annapar ,nllil.n;UCTaHUHOHHOH raMMa-TepanUU - POKYC-M, 

KOTÓphm MO'KeT npHMeHRThCR KaK nna CTaTHqeCKOrO, TaK U AJlH porauaoa

HOrO U pOT~UOHHO-KOHBepreHTHOro 06nyqeHUH rrryõoxo pacnonosceaasrx 
onyxoneã, 60 

3TOT armapar C HCTOqHUKOM aanyseaaa Co aKTUBHOCThlO 6000 KIOPU, 

õyner acnonssoaan nrrn COqeTaHHOro (oõnyseaae nporoaasra + raMMa

TepanHR), nH60 caseocroarensaoro neseaaa, B cnysae asrxona U3 CTpoR 

ycxoparena HnH 060py,nOBaHHR nporonaoro xaaana, KpOMe Toro, armapar 
yztoõea nrta npoaeneaaa PMuo6uonOrHqeCKHX accrrenoaaaaã U KanH6pOB

KH .n;03HMeTpHqeCKHX npaõopoa B xaxecrae BTOpUqHOrO 3TanOHa. 

nnH xoppexraoro peureaaa 3MaqH nnaHHpOB3HHH Oõnyseaaa, CBO.n;R

uteãca K TOMY, qT06hI C03.n;aTb B oõnysaer-rovr 06'LeMe TK3HeH orrrastans

Hoe, C TOqKH 3peHHR nesanrero apasa, pacnpeneneaae nossr, neoõxonasro 
/ 1/•

3HaHHe PMHauHOHHhlX H TeXHuqeCKHX napasierpoa YCT3HOBKH n03H

MeTpHqeCKHe zraaasre na pMUOaKTUBHOCTb UCTOtnlHKa, yxaaaaasre B nac

nopre, ae MorYT cnY'KHTb OCHOBOH pacsera MOIUHOCTH ,n03hI B pa60qeM 

nysxe H3nyqeHHH, TaK KaK B nacrroprayio aKTUBHOCTL UCTOqHUKa cneny

er BHOCUTh norrpaaxa aa caseonorrrouteaae aanyseaaa B HCToqHUKe U rrorno

uteaae B KOHCTPYKTHBHhlX arresrerrrax, aa aanaxae pacceaaaoro u3nyqeHHR 

:41 T .u. IT03TOMY xeoõxonar-ro U3MepHTh MOIUHOCTL ztoasr B HeKOTopOH xanaõ-

POBOlfilOH (orropaoã) TOqKe B CTaH,napTHhIX ycnoaaax. 3Ta MOIUH<>CTb 

ztoasr xaparcrepaayer UHTeHCHBHOCTb raMMa-u3nyqeHHR nysxa, KOHTponH

pyer ero nOCTORHCTBO H ,nOJI'KHa CJIYJlGfTL OCHOBOH nna pacsera nornoutea

HhIX .n;03 npa raMMa-TepanHH. B xasecrae KanH6pOBOqaOH (onopaoã) BeJIH

tIHHhl y.n;06HO UCnOJIh30BaTL MOIUHOCTb 3Kcn03UUHOHHOH nossr B aosnyxe 

aa paCCTORHHH 75 CM OT UCTOlfilUKa (uearp ,pOTa.IJ;UH) npa nnouiana rryxxa 

S = 1Oxl O CM ,TaK KaK B arrracax xapr H30.n;03 H MeTo.n;UqeCKUX peKOMeH

nanaax HMeK>TCR Ta6nUUbl K034>4>uuueHTOB, n03BonmoI..QHX nepeãra OT 

3THX "craanaprasrx" J<. mo6hlM .n;pyrHM ycnoaaara oõnyxeaan. 

UenLIO HaCTORmeH paõorsr RBHnOCb nponeneaae H3MepeHHH aexoro

psrx PMUauUOHHhlX napaxrerpoa YCTaHOBKH POKYC-M, a HMeHHO: 

a) MOIUHOCTU 3KCn03HQUOHHOH nossr B onopaoü TOqKe, 

6) pacnpeneneaaa 3KCn03HIJ;HOHHOH noasr anons OCH nyxxa H3nyqeHHR, 

B) 3aBHCHMOCTH 3Kcn03HUUOHHOH zioasr OT paasrepoa nona 06nyqeHHR, 

r) BnHffilHR crona raMMa-YCTaHOBKU na 3Kcn03HQHOHHYlO ,n03Y, 

n) nornouieaaoã nossr, 
e) pacnpenenenaa .n;03hI B noanyxe B aanpaanenaax, nepneanaxynap

HhlX OCH rryxxa YCTaHOBKH, 

'K) pacnpeneneaaa nossr B BO,llHOH cpene. 
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KpOMe TOro, nponezieaa rpaayapoaxa ,lJ;BYX KnUHMqeCIGIX' ,lJ;03UMeT
pOB 27012. 

2.3KCllEPMMEHT 

M3MepeHMe MOI..QHOCTM 3Kcn03MUMoHHOM ztoasr 6bInO OCYI..QeCTBneHO 
nYTeM nepeaoca BenMqUHbI 3Kcn03MUMOHHOM ,lJ;03b1 nepaanaoro 3TanOHa, 
HaXO,lJ;HI..QerOCR B I1HcTUTYTe PMMauMOHHOM ,lJ;03MMeTpMU B Ilpare, npa nOMO
I..QU B03,lJ;YX03KBUBaneHTHOM HOHU3auUOHHOM rcaxrepsr BMKTOPllif B-415. 
MOHU3auUOHHaH xar-repa õsina COe,lJ;MHeHa c 3neKTpOMeTpOM BflK-4, KO
TOpbIM npOU3BO,lJ;MTCH aõcornoraoe M3MepeHMe MOHM3aUMOHHoro TOKa ana 
sapana c BhlCOKOM qYBCTBMTenbHOCTbIO M TO~OCTbIO. rpa,D;YUpOBKa MOHM
3~MOHHOM xar-repsr npenaaparensao npoaeneaa na nepBMqHOM 3TanOHe _ 
60Co B MPLI: qCAH. (Ta )f(e MOHM3aUMOHHaR xar-repa õsrna acnorrsaoaana 
npa acex Me~YHapO,lJ;HbIXCpaBHeHURX nepBMqHOrO sranoaa) . 

Bce OCHOBHble u3MepeHuR nposeneasr B aosnyxe B reor-rerpaa CB060,lJ;
noro npocrpaacraa, Craanaprm.rs ycrroana M3MepeHm1:: aepraxansusní ny
qOK, paccromnre MCTOqHMK - UeHTp zterexropa - 750 MM, T.e. 388 MM 
OT HapY)f(HOM noaepxaocrn BhIXO,lJ;HOro OKHa PMMauMOHHoM rorroarca; pas
r-repsr PMHaUMOHHoro nona 1 Ox1 O CM na paccroaaaa 750 MM. B TaKMX 
ycnoaaax paCCTORHMe OT crona ,lJ;0 nerrrpa nerexropa cocranrrarro orcorro 
0,8 M, paCCTORHue nerexropa OT nona orcono 1,2 M, TaK qTO BnMHHMe na 
,lJ;03Y pacceaaasrx OT nona BTOPMqHbIX <POTOHOB M 3JIeKTpOHoB npeneõpe
)f(UMO Mano. A6COJIIOTHaR BeJIMqHHa 3Kcn03UUMOHHOM ,lJ;03b1 6hlJIa onpezte
JIeHa raroxe na paCCTOHHMM 1,0 M OT MCTOtIHMKa. OTHOCMTeJIbHhle u3MepeHHH 
npOBO,lJ;IDIUCb npa nOl\lIO.I..QM MOHM3auMOHHblX xassep VAK-251 unu V AK-252.1 
c KOJInaqKaMH M3 B03,lJ;YX03KBHBaTIeHTHOM nnacrssaccsr, TOJI.I..QMHa KOTOphlX 
oõecnelmaana 3neKTpoHHoe paanonecae B nerexrope. Ll:JIR M3MepeHuR MOHH
sauaonaor-o TOKa MJIM aapana Hcnonb30BanCR arrexrpoxrerp Bl1K-4. Texrne
parypa noanyxa M3MepRJIaCb naõoparopasne TepMoMéTpOM, an-rocoepnoe 
ziaaneaae - npa nOMOI..QM MexaHHqeCKOrO õapoxrerpa. 

3. PE3YJIbTATbl 

1. MOUJ,HOCTb 3rccno3uq,uoHHOU Ô03bl 

BeJIMqMHa 3Kcn03MuuoHHOM ,lJ;03bI MJIM MOUUIOCTb 3Kcn03MUlfoHHOM 
,lJ;03hI U3MepRJIaCb B reseaae O,nHOM aenena npa paanasnsrx 3HaqeHURX TeM
neparypsr aosnyxa H arr-tocrhepaor-o naanenaa. 113MepeHHhlM UOHM3aUlfoH
'HblM TOK 6hIJI rrorrpaarren na TeMnepaTYPY, ztaanenae U BJIa)f(HOCTb B03.n;y
xa npa ,noMOI..QM ypasaeaaa: 

T + 273,15 101,325

JI( J ------------_ . 0,997,
 

M 273,15 (1)p 

2 

rne T - revmeparypa aosnyxa B rpaztycax C; p - naaneaae aosnyxa B 

xFla; nonpaaoxasrâ K03<PcPUQHeHT 0,997 aa BJIIDKHOCTb aosnyxa npUMeHRnCR 
npa ycnoaaax oraocarensaoã BJIIDKHOCTM OT 30% no 70%/2/ . MOUJ;HOCTb 
3Kcn03.MuuOHHOM rroasr 6hIJIa BhllJHCneHa U3 ypaBHeHHH: 

JI( 
X = ---, (2)

Nx 
rne Nx - 3Kcn03HuuoHHhlH rpanyapoeosasrã K03cP<puuueHT HOHU3aUUOH
HOH KaMephl; JK - TOK UOHU3~UH, nonpasneaasrã aa TeMnepaTYPY, nas
rreaae, BnIDKHOCTb nosnyxa H HaChlUJ;eHHe. 

B raõn. 1 npaaeneasr pesynsrarsr H3MepeHHH MOUJ;HOCTU 3KCn03UQH
OHHOH nossr aa paCCTORHUU 75 CM H 100 CM OT ropua UCTOqHUKa raMMa
annapara POKYC-M, nonyseaasre B HOR6pe 1986 rozra. 

Taõnuua 1 
M3MepeHHble B HOR6pe 1986 rozta aerrasaasr 

3Kcn03uuuoHHOH zroasr aa raMMa-annapaTe POKYC-M 
(paar-repsr nona 10x10 CM ) 

Ll:aTa Paccroaaae TOK * MOIlUiOCTb 3 Kcn03HUlfOH
H3MepeHUR (CM) (A) HOH nossr " (A· Kr-1 ) 

11.11.86. 75 6,4535 E-9 5,3208 E-4 
11.11.86. 75 6,4708 E-9 5,3351 E-4 
-12.11.86. 75 6,4417 E-9 - 5,3112 E-4 
14.11.86. 75 6,4498 E-9 5,3178 E-4 
17.11.86. 75 6,4569 E-9 5,3237 E-4 

CpeAHRR BeJIUIJHHa 5,3217 E-42: 0,17% 

11.11.86. 100 3,6263 E-9 2,9898 E-4 
11.11.86. 100 3,6347 E-9 2,9967 E-4 
12.11.86. 100 3,6277 E-9 2,9910 E-4 
14.11.86. 100 3,6303 E-9 2,9931 E-4 
17.11.86. 100 3,6298 E-9 2,9927 E-4 

Cpe)l;HRR BenUlIHHa 2,9927 E-4 ~ 0,09% 

* Ha 1 õexaõp» 1987 eoõa. 

B raõn. 2 npencraanensr peayrn.rart.r aHaJIOrHqHhlX u3MepeHuH, rrpone
.n;eHHhIX B oKTR6pe 1987 rozta, a TaIOKe cpasaeaae peaynsraroa 060HX ner. 
Bce naaasre nepecsarama na 1 nexaõpa 1987 rona, B npenerrax norpeunro
creá u3MepeHuH peaym.rarsr coanana, 

'3 
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Taõnuua 2 
H3MepeHHbIe B oKTH6pe 1987 rona BeJUlqHHbI 3Kcn03HUHoHHOH 
,n03bI aa raMMa-annapaTe POKYC-M (paaxrepsr nOJIR 10x10 CM ) 
H CpaBHeHHe C H3MepeHHHMH 1986 rona. Bce BeJIHqHHbI nepecsa
TaHbI na 01.12.87 rona. 

.naTa PaCCTOHHHe TOK MOmHOCTb 3Kcn03. 
H3MepeHHH (CM) (A) ,n03bI (A' Kr-1 ) 

<;, 

27.10.87. 75 6,4292 E-9 5,2995 E-4 
27.10.87. 75 6,4168 E-9 5,2892 E-4 
27.10.87. 75 6,4212 E-9 5,2929 E-4 
27.10.87. 75 6,4304 E-9 5,3004 E-4 
28.10.87. 75 6,4177 E-9 5,2898 E-4 

Cpenaaa BeJIHqHHa 5,2943 E-4 :!: 0,04% 

OTKJIOHeHHe OT H3MepeHIw 1986 rona -0,51% 

27.10.87. 100 3,6260 E-9 2,9850 E-4 
28.10.87. 100 3,6083 E-9 2,9704 E-4 

Cpe,nHHH aenasaaa 2,9777 E-4:!: 0,2% 

OTKJIOHeHHe OTH3MepeHHH 1986 rona -0,50% 

3HaqeHHe MoIUHOCTH 3Kcn03HUHoHHOH ,n03bI B onopaoã TOqKe P = 

5,294 E-4 A' Kr-1 aa 01.12.87 r. HnH BbIXO,n 3Kcn03HUHoHHOH ,n03bI 
2,978 ·E-4 A' Kr-1 • M-1 6bmH npHHHTbI KaK OCHOBHbIe BenH'lHHbI MR 
raMMa-annapaTa POKYC-M ~104. 

3KcnepHMeHTbI nOKa3aRH, qTO B npenenax oWH60K H3MepeHHH sxcno
3HUHOHHaR .Q03a ztna ropH30HTaRbHOrO H BepTHKaJIbHOrO rrysxoa O.QHHa
KOBa. 

2. Saeucuseocre MOUlHOCTU 3K~no3UlIuOHHOÜ003bl
 

OT paCCTOJlHUR
 

3aBHCHMOCTh 3Kcn03HUHoHHOH .Q03bI OT paCCTOHHHR 6bIJIa H3yqeHa 
B ,IJ,HaIla30He OT 60 no 160 CM npa nOCToHHHoH BenHllHHe Pa.QH~OHHoro 

nona (1 Ox1 O CM ). Bce naaasre HOpMHpoBaJIHCb OTHOCHTeJIbHO MOIlUlOCTH 
3Kcn03HUHoHHoH ~03bI B OnOPtIOH TOQKe, T.e. aa pacCToHHHH Z o = .75 CM. 
3aaHCHMOCTb MOIUHOCTH 3Kcn03HUHoHHOH .Q03bI OT paCCTOHHHH MO)I(HO ona
cars npa nOMOIJ..Uf MO,nHq>HUMpOBaHHOrO xsanparasaoro 3aKOHa: , 
. 1 
X( z) == ---\9.' 

(z + /ir 

rne ~ = -0,0033 ± 0,0005 M. 

4 

;,. 

rne X(z 0,10) - MOIUHOCTh 3Kcn03HUMoHHOM ,n03bI B onopaoá TOqKe npa 
CTaH,napTHblx YCJIOBHHX, to - BpeMH H3MepeHl1H MOIUHOCTH 3Kcn03HUHOH
HOM ,n03bI X(zO' 10), T 1/2 - nepaon norrypacnana 60Co, <PYHKUMH KEonpe
,neJIHeTCH H3 ypanaeaaa (5) . 

<1>0pMyna (6) n03BOJIHeT npoaonars pacsersr MOIUHOCTH 3Kcn03HUH
OHHOM ,n03bI c cYMMapHoM rrorpemaocrsto ± 2% na ypoaae ,noBepHTeJIbHOM 
BepoHTHoCTH 95%. 

4. Bnusnue crona 
3aaHcHMocTb 3Kcn03HUHoHHOH ,n03bI OT paccroanaa no CTOJIa õsrna 

asyueaa B npezrenax OT 5 no 70 CM. KaK BH,nHO H3 pHC. 3, pacceaaasre <pOTO
HbI H aropaxasre 3JIeKTpOHbI ,n3lOT 3aMeTHbIH BKJIa,ll; B 3Kcn03~HOHHYIO 

,n03Y B6JIH3H nOBepXHOCTH CTOJIa. lÍpH paCCTOHHHHX 60JIee, qeM 30 CM, CTOJI 
npaKTHqeCKH ae BJIHHeT na BeJIHqHHY MOmHOCTH 3Kcn03HUMoHHOH ,n03bI. 

.--- ,-- I I 

1,010 

Kc 

1,005·

1.000 I I T Q g I 
10 J' J' 

paCCTOIIHHI OT CTOlla h", J 

PuC. 3. (/JYHKlI,UJI. nonpaexu 3KCno3ulI,UOHHOU 003bl na paCCTOJl.HUe 

õerexropa OT crona. 

5 ..IIo21loUleHHaR õosa 

nOrJIOmeHHaR nosa õsma H3MepeHa B <paHTOMe H3 OpraHHqeCKOrO 
CTeKJIa npa nOMOI..UH HOHH3auHOHHOM xaxrepsr VAK-251, orr-panynpoaan
HOM B rryxxe nepaasaoro 3TaJIOHa. H3MepeHHH nOrJIOmeHHOM ,n03bI nposo
,nHJIHCb aa rnyõaae 47 MM opraaasecxoro CTeKJIa, T.e. na rJIy6HHe', 3KBHBa
JIeHfHOM 5,5 r/cM 2, npa paCCTOHHHH OT HCTOqHHKa no nOBepXHOCTH <paH
TOMa 75 CM. Pasr-rep nOJIH 06JIyqeHHH na nOBepXHOCTH <paHTOMa 6bID paaea 
10x10 CM. nOrJIOmeHHaH nosa paccxaraaa no rpopvryrre: 

m 
D (10, z) = N . S . M . p (7)o m g v u u' 

7 
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rne N - MaCCOBblH rp~YHpOB01JHbIHK03<p<PHQHeHT HOHH3~OHHOH KaMe: 
-1 

psr (f p. Kn ); Mu - H3MepeHHbIH aapan ana TOK, nonpaaneaasre na 
aacsnueaae, TeMnepaTYPY, naaneaae H BnIDKHOCTh aosnyxa; S: - oraoure
HHe TOpM03HhIX CnOC06HOCTeH OpraHHlIeCKOrO crexna H aosnyxa; Pu 
nonpaaosasrã K03<P<PHUHeHT aa B03My~eHHe p~H~OHHOrO nona HOHH

3auuOHHOH xasrepoã. 
llOrnOmeHHYIO ,z:r;03Y B aone MO)KHO BhlllHCnHTb H3 nOrnO~eHHOH zroasr 

B opraaasecxoss crexne no <popMyne: 
H 20 

D (10, Zo )H = D(10, zO)m' ( ~)m . (ESC), (8) 
20 

H o2rne (/lI p) m - OTHOllleHHe MaCCOBhlX K03<P<PHUOeHTOB nornomeaaa saep
rHH nna BO,z:r;hl H opraaavecxoro crexna, (ESC) - K03<P<PHUH~HT, YllHThIBaro

~(f pa31IHIIHOe pacceaaae B aone H opraH:HlIeCKOM crexne. Pesynsrarsr H3

MepeHHR norrrouteaaoã noasr npencraaneasr B raõn, 3. 

Taõnuua 3 
3HalleHIDI nornoureaaoã zroasr B pa3HhIX <paIITOMaX aa rny6HHe 

5,5 rlet« 2 Be~eCTBa. (PaCCTOHHHe HCTO'IHHK - nOBepXHOCTb <paII

TOMa 75 CM, MO~HOCTh nornoutemroã noasr rrepecsaraaa aa 
01.12.87. 

<I>aHTOM rny6HHa MOI.l~OCTb nornouremsoâ 
(MM) nossr (rp· MHH-1) 

Opraaanecxoe crexno 47 0,963 
Bo,z:r;a 55 0,979 

3aBHCHMOCTb BeJIHtlHHbI nOrJIOl..lleHHOH noasr OT paassepa nOJIJI oõny

lIeHIDI H306pIDKeHa na pHC. 4, rne K03<lxlJH1lHeHT K o rrpeneraanaer co60H 

OTHoweHHe nornouteaaoã noasr B none c 3KBHB8JIeHTHblM paasseposs C K 

nornoutenaoã nose B none co CT~apTHbIMH pa3MepaMB 10 CM x 10 CM. 

3Ty KPHBYIO MO)KHO OOHcaTb c K03<l><PHIlHeHTOM KOPpenRUHH 0,997 rrpa 

nOMO~ ypaBHeHHR: 

Ko == a 1 - C ) , a2exp(-a S (9) 

me a 1 = 1,0695, a 2 = 0,414 H as = 0,194, C- 3KBHB8JIeHTHhàl passrep 

nona, 
Ilornomeaaaa nosa nna rnoõoro 3KBHB8JIeHTHorO nOJIJI C B JIlO60H 

MOMeHT BpeMeHH t B <palnOMe H3 opraaasecxoro CTeKÍla aa rny61U1e 47 MM 

ana B BO,z:r;HOM<paHTOMe aa rny61U1e 65 MM paBHJleTCR: 

(t-fo)ln2
D(C, t) = 0(10, zo)· Ko . exp( - T ), (10) 

1/2 
I8 
1 

1,010 

~ 

••• 1(.... 
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Puc. 1. (/JYH1<14Wl nOnpa60IJHOZO 1<OJifjifjU14UeHra uoõuqiuuupoeannoeo 1<8aàparu.'1HOZO 

3a1<OHa, onucueatotueeo 3a8UCUMocrb uotunoctu J1<Cn03UijUOHHOÜ õosu ot paccrOJIHUJI 

UCTO'IHU1<-oere1<TOp. 

MOI..I.UiOCTb 3Kcn03HUHoHHOH .u03hI aa, mo60M paccroaaaa '1. MO)KHO 

paccxarars no H3BecTHoH BeJlHlIHHe 3Kcn03HUHoHHOH .u03hI B onopaoü TOllKe 

'1. 
0 

rrpa nOMO~H ypaaaenaa: 

X(Zo)(Zo+~ 2X( '1.) Z ) • (3)
+ ~ 

B ,z:r;aHHOM cnyxae y,z:r;06HO aocrrorrsaoaarsca BbIpIDKeHHeM: 

• '1. 2 
X(z) 

0
X(Zo) .(-) • r(z). ( 4) 

Z 

1 + Ui/z ) 2 
rne T ( Z ) = ( 0_) - nonpaaosnaa <PYHKUHH. 

1+ (~/z) 

3aaHCHMOCTh <PYHKUAH T(Z) OT paccToRHIDI noxasana na pHC. 1 cnnour

HOH nHHHeH, nYHKTHpHhle nHHHH orpaaavaaaror HHTepBaJI 95% ztoneparens

HOH BeP9HTHOCTH, KpecTHKaMH 0603HalleHhI axcrrepasrearansasre ziaaasre. 

3. 3aeucuMocTb MOU#HOCTU 3KCn03UijUOHHOÜ 003bl
 

OT pasuepoe no/ZJJ o61ZYlleHUR
 

3aaHCHMOCTh MO:I.UHOCTH 3Kcn03HUHoHHOH zroasr OT pasraepoa nona 

aayxanacr, npa ,z:r;BYX 3HalleHHHX paCCTOHHHH OT HCTollHHKa. (75 CM H 100 CM) 
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Taõnuua '2 
H3MepeHHble B oKTH6pe 1987 rona BeJlHqHHbI 3Kcn03H~oHHOH 

,n;03bI aa raMMa-annapaTe POKYC-M (paaszepsr nOJlH 10xl0 CM ) 

H CpaBHeHHe C H3MepeHHHMH 1986 rona, Bce BeJlHqHHbI nepecsa

TaHbI aa 01.12.87 rona. 

naTa PaCCTOHHHe 

H3MepeHHH (CM) 

27.10.87. 
27.10.87. 
27.10.87. 
27.10.87. 
28.10.87. 

75 
75 
75 
75 
75 

Cpenaaa BeJlHqlfHa 

OTKJlOHeHHe OT H3MepeHHH 1986 rona 

27.10.87. 100 
28.10.87. 100 

Cpenaaa BeJlHqlfHa 

OTKJIOHeHHe OT H3MepeHHlI 1986 rona 

TOK 

(A) 

6,4292 E-9 
6,4168 E-9 
6,4212 E-9 
6,4304 E-9 
6,4177 E-9 

3,6260 E-9
 
3,6083 E-9
 

('" 

MO~HOCTb 3Kcn03. 

,n;03bI (A' Kr-1 ) 

5,2995 E-4 
5,2892 E-4 
5,2929 E-4 
5,3004 E-4 
5,2898 E-4 

5,2943 E-4 :!:: 0,04% 

-0,51% 

2,9850 E-4 
2,9704 E-4 

2,9777 E-4:!:: 0,2% 

-0,50% 

3HaqeHHe MOIl.UfOCTH 3Kcn03HUHoHHOH ,n;03bI B onopaoã TOqKe P = 

5,294 E-4 A' Kr-1 na 01.12.87 r. HJlH BbIXO,n; 3Kcn03HUHoHHOH ,n;03bI 

2,978 'E-4 A' Kr-1 • M-1 fibUlH npHHIIThI KaK OCHOBHble aenasaasr ,lJ;JIH 

raMMa-annapaTa POKYC-M N!104. 
3KcnepHMeHTbI nOKa3aJIH, ~o B rrpenenax OWH60K H3MepeHHII sxcno

3HUHOHHaR ,n;03a ,n;JlH ropH30HTaJIbHOrO H BepTHKaJIbHOrO nyqKOB O,D;HHa

KOBa. 

2. 3aaucuMocTb MOUlHOCTU 31<Çno3UijUOHHOÜ 003bl
 

OT paCCTOJlHUR
 

3aBHCHMOCTb 3KCn03HI.J;HOHHOH ,n;03bI OT paccToHHHII õsma H3yqeHa 

B naanaaoae OT 60 no 160 CM npa nOCTOHHHOH BeJlH'lHHe Pa.IUf8.I.Ul0HHoro 

nOJlH (10xl0 CM ). Bce nanaste HOpMHpoB8JIHCb OTHOCHTeJIbHO MOllUlOCTH r. 
3KCn03H1..lHOHHoH A03bI B onopaoã TOqKe, T .E;. aa paCCTOIIHHH Z o = .75 CM. 

3aaHCHMOCTb MOIl.UfOCTH 3Kcn03HUHoHHOH ,n;03bI OT paCCTORHIDI MO)I(HO ona

cars npa nOMOI..UH: MO,n;Hq>HUHpOBaHHOrO KB~paTH1IHOrO3aKOHa: 

• ' 1 
X(z) = ---,

(z + l'if

rne l'i = -0,0033 ± 0,0005 M. 

4 

;.. 

1,010 

••• 1(.... 
J( 

. --X·:~~~-::::c~~ ---"-~.:.- -_.

352 •• 

~ 

O,NI 

1,S1,_O,So 
• (-1 

Puc. 1. (/)YHK14Wl nOnpa80'lHOZO KOJrfirfiU14UeHTa Moàurfiu14Upo8aHHozo K8aõpaTU'IHOZO 

3aKOHa, onucueatotueeo 3a8UCUMOCTb MOUlHOCTU JKCno3U14UOHHOU õosu OT paCCTOJlHUJI 

UCTO'IHUK-OeTeKTOp. 

MOIl.UfOCTb 3Kcn03HUHoHHOH n03bI na, JIl060M paccroaaaa Z MO)f(HO 

paccsarars no H3BecTHoH BeJIHqHHe 3KCn03Hl.J,HOHHOH ,n;03bI B onopaoü TOqKe 

Zo npa nOMOInH ypaaaenaa: 

x(z) = X (z o ) ( Zo + ti. 2----). 
z + ti. 

(3) 

B ,n;aHHOM cnysae y,n;06HO BOCnOJlb30BaTbCH BbIpIDKeHHeM: 

• Zo 2 
X( Z ) X(Zo) .(-) 

Z 
• r(z), (4) 

1 + (â/z ) 2 
rne T ( Z) = ( 0_) - nonpaaosaaa <PYHKUHH. 

1+ (ti./z ) 

OT paccroaaaa noxasaaa aa pHC. 1 cnnout3 aaHCHMOCTb <PYHKUHH t(z) 

HOH JlHHHeH, nyHKTHpHble JlHHHH orpaaasaaaror HHTepBaJI 95% noaeparens

HOH Bep9HTHoCTH, KpecTHKaMH 0603HaqeHbI axcneparaenransnsre nanaste. 

3. Saeucuscoct» MOUlHOCTU 3KCn03UijUOHHOÜ 003bl
 

OT pasuepoe nonn 06Il.YIl~HUR
 

3aBHCHMOCTb MOInOOCTH 3Kcn03HUHoHHOH ,n;03bI OT. paasrepoa nOJlH 

H3yqa'JIacb npa ,n;BYX 3HaqeHHHX paCCTOHHIDI OT HCTOtIHHKa. (75 CM H 100 CM) 
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o. o. ~ ----.- )(I,Df 

KI 

0,'5'  \' 

O," 

li" c [_1 • • 
Puc. 2. 3aBUCUMOCTb OTHOUJeHUR MOU4HOC1U 3KCn03U14UOHHOÜ 003bl 3KBUBClIleHTHOZO 

nOJlR 06JlYlleHuR K MOU4HOC1U 003bl cranõaprnoeo nOJlR (10xiO CM) OT pasuepoe 
3KBUBClIleHTHOZO nOJlR. • - tceaõpamue nOJlR na paCCTORHUU Z = 75 CM OT UCTOllHUKa, 

x - npRMOYZOJlbHble nons, Z = 75 CM, 0- «eaàparnue nOJlR, Z =100 CM. 

ztna xaanparnsrx H npar-royronsnsrx rroneã. Ha pHC. 2 H3a6pIDKeH~ KP1!BaH
 

3aBHCHMOCTH oraoureaaa MOIUHocTeH 3Kcn03HUHOHHhlX n03 K E = X(C)/X(10)
 
OT paasrepa C 3neCL X(Ç) - MOmHOCTL 3Kcn03HUHOHHOH nossr 3KBHBaneHT


aoro nona paasrepa C, X(10) - M01I.UfOCTL 3Kcn03HUHOHHOH zioasr nna CTaH


ztaprapro nona S = 10x10 CM. 3KBHBaneHTHhlH paar-rep nonH/~lqHCnHn


CH npa nosroma ypaBHeHHH Crepnaara: C = 2· A. B/( A + B) , ,rne
 

AH B - nnaasr CTOpOH npar-royrorrsaoro nona.
 
BenH~HY nonpaaouaoro K03<P<PHUHeHTa K E MO)KHO Bhl~cnHTL npa 

nOMOUUi YPaBHeHHH: 

K E= b1 - b2exp(-b · C) (5)3 

c K03<P<PHUHeHTOM xoppenanaa P = 0,96. B ypaBHeHHH ( 5) aenasaasr 
KOHCTaRT b' 1,00141, b 2 = 0,59779, b 3= 0,60516.1 =
 

,nnH xnanparnsrx norreã conrraneaae axcrrepasrerrransasrx H pacser

HhlX naaasix OqeHh xopornee, ztna npasroyronsmax norreá, oc06eHHO C OTHO


llleHHeM A/B60nbIlle, qeM 4, pa3HHUa aesnroro õorrsure.
 
MOIWIOCTb 3Kcn03HUHoHHOH nossr nna n1060ro paastepa 3KBHBaneHT


aoro ponH C na paccroaaaa Z OT HCTOllHHKa B rnoõoe BpeMH t MO)KHO Bbl


~CJ1HTb no <popMyne: 

Z 2 (t - i».ln2
 
X(Z, C) X(zO' 10). (+) ·r(Z). K·exp( . ),
 (6)E T 1/2 

6 

rne X (z 0,10) - MOI.I..UIOCTh 3Kcn03H~oHHOH zroasr B onópaoü rosxe npa 

cranziaprnsrx ycrronaax, to - BpeMH H3MepeHHH MOllUiOCTH 3KCn03HIJ;HOH

HOH zroasr X(zo, 10), T 1/ 2 - nepaon norrypacnana 60Co, <PYHKIJ;HH KEonpe

ztenaerca H3 ypaBHeHHH (5) . 

<1>0pMyna (6) n03BonHeT npoaonars pacsersr M01I.UfOCTH 3KCn03HIJ;H

OHHOH A03hl c cYMMapHoH norpeumocrsio ± 2% aa ypoaae AOBepHTenLHoH 

BepoHTHoCTH 95%. 

4. Bnunuue crona 
3aBHCHMOCTL 3KCn03HIJ;HOHHOH zroasr OT paccroaaaa no crorra õsrna 

asyxeaa B npenerrax OT 5 AO 70 CM. KaK BH,lJ,HO H3 pHC. 3, pacceaansre «POTO

Hhl H aropaxasre anexrpoasi ziaror 3aMeTHhlM BKJIan :B 3Kcn03HUHOHHYlO 

n03Y B6nH3H nOBepXHOCTH crona. Ilpa paCCTOHHHHX õonee, qeM 30 CM, cron 
npaKTHqeCKH ae BnHHeT aa BenHqHHY MomHOCTH 3Kcn03H~OHHOH A03hl. 

'."- ,-- r-- - , 

1,010 

J(e 

1,005 

1,000 I
 
lO


paccTo"HM. 

PuC. 3. (/JYHK14UR nonpaexu 

õetexropa OT CTOJla. 

5. ,IIo21l0UleHHaR õosa 
Ilornoureaaaa nosa õsrna 

I I v Q I 
J'" 

OT CT0II8 (eM) 

3KCn03U14UOHHOU 003bl na paCCTORHue 

H3MepeHa B <paHTOMe H3 OpraHHqeCKOrO 

crexna npa nOMOmH HOHH3aIJ;HOlIHOH xar-repsr VAK-251, OTrpanYHpOBaR

HOH B rryxxe nepaauaoro 3TanOHa. 113MepeHHH norrroureaaoã noast npOBO

nHnHCb na rnyõaae 47 MM opranasecxoro crexna, T.e. aa rnyõaae, ~KBHBa
neHTHOH 5,5 r/cM ~ npa paCCTOHHHH OT HCTOqHHKa no nOBepXHOCTH <paR

TOMa 75 CM. Paaxtep nona 06nyqeHHH na nOBepXHOCTH <paHTOMa õsrn paaea 
10x10 CM. Ilorrroureaaaa nosa paccxarana no <popMyne: 

m
D (10 p z) = N . S . M . P (7)O m g v u u' 
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rne N - MaCCOBbrn rpanyapoaosasrâ K03Q>Q>HUHeHT HOHH3aI.U10HHOH xasre
-1 

psr (f p. KJI ); Mu - H3MepeHHbrn 3apH,IJ; HJIH TOK, nonpaaneaasre na 
HaCbII.QeHHe, TeMnepaTyPY, .n;aBJIeHHe H BJIIDKHOCTb aoanyxa; S: - ornouie

HHe TOpM03HbIX cnoc06HOCTeH opraaauecxoro CTeKJIa H B03AYxa; Pu 
nonpaaosasrã K03Q>Q>HUHeHT na B03MYI.QeHHe PaAHaUHOHHOro nOJIH HOHH

3anHOHHOH xasrepoã. 
llOrJIOI.QeHHYIO .n;03Y B aone MO)ICHO BbIqHCJIHTb H3 nOrJIOI.QeHHOH .n;03bI 

B opraaasecxosr CTeKJIe no Q>opMYJIe:
H20 

0(10, Zo )H = 0(10, ZO)m· ( ~)m . (ESC), (8) 
20 

H O2rne (1l1 p) m - OTHOllleHHe MaCCOBbIX K03Q>Q>HUHeHTOB nOrJIOmeHHH saep
rHH MH BOnbI H opraaasecxoro CTeKJIa, (ESC) - K03Q>Q>HUH~T, YtlHTbIBaro

I.QH~ pa3JIH'lHOe pacceaaae B aone H oprammecxosr CTeKJIe. Pe3YJIbTaTbI H3

MepeHHH nOrJIOI.QeHHOH .n;03bI npencraaneasr B Ta6JI. 3. 

Taõnuua 3 
3HaqeHHfI nOrJIolI.leHHOH n03bI B pa3HbIX Q>aHTOMaX aa rrryõaae 
5,5 r/cM 2 BeI.QeCTBa. (PaCCTOHHHe HCTO'IHHK - nOBepXHOCTb Q>aH

TOMa 75 CM, MOI.QHOCTb nOrJIOJ..QeHHoH n03bI nepecsaraaa na 
01.12.87. 

C1>aHTOM rJIy6HHa MOIUHOCTb nOrJIOI.QeHHoH. 

(MM) n03bI (Fp- MHH - 1) 

Opraaasecxoe CTeKJIO 47 0,963
 

Bona 55 0,979
 

3aBHCHMOCTb BeJIH'lHHhI nOrnOI.QeHHOH n03bI OT paasrepa nona o6ny

lIeHHfI H306pIDKeHa na pHC. 4, rne K03<1xf>HUHeHT Kn npencraanaer COooH 

OTHomeHHe nOrnOI.QeHHOH n03bI B nOJIe c 3KBHB8JIeHTHblM paasseposr C K 

nOrnOI.QeHHOH nose B norte co CTaanapTHblMH pa3MepaMH 10 eM x 10 CM. 

3Ty KpHByro MO)I(HO OOHCaTb c Ko3$Q>HIlHeHTOM xoppensnaa 0,997 npa 
nOMOI.QH ypaBHeHHH: 

K = a - C ) , n 1 
a2exp(-a 3 (9) 

rne &1= 1,0695, a 2 = 0,414 H as = 0,194, C- 3KBHB8JIeHTHhIH passrep 
nona, 

ll~rJIOI.QeHHaH À03a MH rnoõoro 3KBHBaJIeHTHOrO nona C B moõoã 
MOMeHT BpeMeHH t B Q>aHTOMe H3 opraaasecxoro CTeKÍIa na rny6HHe 47 MM 

HJIH B BonHOM Q>aHTOMe na rJIy6HHe 65 MM paBH1IeTCH: 

(t-to)ln2 
O(C~. t) = 0(10, zO)· Kn . exp( - m ), (10) 

1/2 

I 
\8 

I: 

1 
J' 

',11 
-r----r- I i '------r-.-i--,---,---...,------'--- r- -r---,---, 

~\ 

.} 
'," 

KD 

~X. 

. /~/.----- . -
x 

-

O," 

! 
/ 

/ 
18 20 2S 

c (eM) 

PuC. 4. 3a8UCUMOCTb otnotueuus noenotueunoü 003bl 3K8U8a1leHTHOZO nons oõayuenun 

K noeaotueunoü 003e cTaHOapTHOZo nons (1Ox1OCM) OT pasuepoe 3K8U8Q11eHTHOZO 

nons. 

rne to - 1 nexaõpa 1987 rona; T 1/2 - nepaon nonypacnana 60Co; aena
IIHHa 0(10, zo) MH Q>aHTOMOB npaaeneaa B Ta6n. 3. 

llOrnOI.QeHHYIO n03Y B BOnHOM Q>aHTQMe B JII060e BpeMH t nJlH 3KBH

BaneHTHOrO paastepa nona C aa rnyõaae B Q>aHTOMa MO)ICHO rarose BbI'lHC

JIHTb 113 H3BeCTHoro 3HalleHHH MOIUHOCTH 3Kcn03HUHoHHOH .n;03bI X(10, Z O ) 

npa nOMOI.UH ypaBHeHHH: 

• Z 2 (t - to)l n 2 
O(C, z) = X(10, Zo)(--.Q..) . r(z).K E · K·TAP(C, B) .exp( T )'(11) 

z 1/2 ' 

rne K - K03Q>Q>HUÍfeHT nepesona 3Kcn03HUHOHHOH n03bI B nOrnOI.QeHHYIÓ; 

TAP(C, B) - TKaHe-B03nYWHoe OTHOWeHHe nna 3KBHBaJIeHTHorO paasrepa 
nona C na rny6HHe B Q>aHTOMa (Ta6nHI.J;bI npaseneasr B paõore/ 3/ ) , OCTaJIb: 

HbIe CHMBOnbI onpeneneasr asnne.) 
j..) 6. rpaõYUpo8Ka KIIUHUllecKUX õosuuerpoe 

B nyqKe raMMa-annapaTa PO~C-M 6bIJIa npoaeneaa rpanyapoaxa 
ABYx KJIHHH1IecKHX n03HMeTpOB 27012, npHMeHHeMbIX MH npoaeneaas1

ft aêcornorasrx n03HMeTpH1lecKHX H3MepeHHH na MenHUHHCKHX npoTOHHbIX
~\bf nyllKRX JUlll O~I1. I'panyapoaxa oCYI.QeCTBJIRJIaCb nyresr CpaBHeHHH 

H3MepeHHbIX KJIHHHlIeCKHMH n03HMeTpaMH BeJIH'lHH 3Kcn03HI.J;HOHHOH, n03bI 

H MOIUHOCTH 3Kcn03HUHOHHOH n03bI C aaaJIOrHtJHbIMH BeJIHlIHHaMH, H3MepeH

HhIMH HOHH3RUHOHHOH KaMepOH BHKTOpHH B-415. 
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H3MepeHIUI npOBO,lJ;HJIHCb aa paCCTOHHHHX 75 CM H 100 CM OT HCTOlffiH
xa npa paasrepax nOJIH 06JIyqeHHH 10x1ü CM. 

I'panyapoaouasre K03<P<PHI..J;HeHTbI F, npe,lJ;CTaBJIHIOII.J;He C060H OTHO
Il1eHHH Me)K)J;Y BeJIHqHHaMH, H3MepeHHbIMH rpaAYHpyeMbIMH KJIHHHqeCKH
MH ,lJ;03HMeTpaMH, H Be1ÍHqHHOH, H3MepeHHOH CTaH,lJ;apTHOM HOHH3aUHOHHOH 
KaMepOH BHKTOpHH B-415, npe,lJ;CTaBJIeHbI B Ta6JI. 4. ., 

Pe3YJIbTaTbI rpaAYHpoBKH KJIHHHqeCKHX ,lJ;03HMeTpoB 
rana 27012 

Ta6Jlu14a 4 -'f 

HOMep HOMep 
,lJ;03HMeTpa xawrepsr 

VAK-253 

31076 6182 
31038 6217 

K03<P<PHI..J;HeHT F B pe)I(HMe 

MOI..I.J;HOCTb ,lJ;03bI ,lJ;03a 

1,010 ±0,3% 0,950 ± 0,3% 
1,006 ±0,3% 0,981 ± 0,3% 

4. OUEHKA fIOrPEIIIHOCTEI1 H3MEPEHHl1 

fIorpeIl1HOCTH H3MepeHHH õstna BblqHCJIeHbI npa nOMoIJ..J;H MeTO,lJ;a, 
OnHCaHHOro B pa60Te/ 41 . CYMMapHaH nOrpeIl1HOCTb na YPoBHe ,lJ;OBepHTeJIb

HOH BepOHTHOCTH 95% 6billa paccxaraaa no <popMYJIe: 

.' 2 2 li 2 
= 1,13· [(28) +.~ ai] , (12)U9 5 

1 

rne 8 - cpenaee KBaApaTHqHOe OTKJIOHeHHe CJIyqaHHOH KOMnOHeHTbI norpeur
HOCTH (npezmonaraerca HOpMaJIbHOe pacnpeneneaae) ; ai - MaKCHMaJIb
HaR: norpeuraocrs i -OH KOMnOHeHTbI cHcTeMaTHqeCKOH nOrpeIl1HOCTH (npen
nOJIaraeTCH npHMoyrOJIbHOe pacnpeneneaae) . 

OCHoBHble norpemaocra H HX BeJIHqHHbI npn H3MepeHHH rpa.u;YHpOBOqHO
ro K03<P<PHI..J;HeHTa CTaH,lJ;apTHOH HOHH3au;HOHHOH KaMepOH aa nepBHlIHOM 
3TaJIOHe nOKa3aHbI B Ta6JI. 5. B Ta6JI. 6 npaseneasr norpeunrocra rpanya
pOBKH ra,MMa-annapaTa POKYC-M B onopaoü TOqKe. 

CYMMapHaH nOrpeIl1HOCTb H3MepeHHH B onopaoü TOqKe raMMa-anna ;). 
para POKYC-M pasaa ± 1,3% aa yponae ,lJ;OBepHTeJIbHOH BepOHTHOCTH 95%. 
CYMMapHaH nOrpeIl1HOCTb onpeneneaaa 3Kcn03HUHoHHOH ,lJ;03bI aa OCH 

j 

nyxxa, na npOH3BOJIbHOM paCCTOHHHH ·OT HCT01ffiHKa Z ,lJ;JIH npOH3BOJIbHO l ~. 
ro pasr-repa KOJIJIHMaTOpa C, BblqHCJIeHHaH npa nOMOII.J;H <POPMYJIbI (6), 

.0 1 

zrocraraer ± 2% na ypoaae ,lJ;OBepHTeJIbHOH BepOHTHOCTH 95%. BblqHCJIeHHe 
nOrJIOII.J;eHHOH ,lJ;03bI npa nOMOII.J;H ypaaaenaa (10) oôecnesaaaer cYMMap
HY~ norpeuraocrs ± 2,5% na yponae ,lJ;OBepHTeJIbHOH BepoHTHoCTH 95%. 

Ta6Jlu14a 5 
Ilorpeuraocra onpeneneaaa rpanyapoaosaoro K03<P<PHUHeHTa 

HOHH3au;HOIIHOH Ka.1VIepbI ~HKTOpHH B-415 aa nepeauaosr 3TaJIOHe 

HCTOllHHK 

reOMeTpHqecKHH 06'beM 
nonpaaxa na 3<p<peKTHBHbIH -o6'beM 
oCJIa6JIeHHe nyxxa B CTeHKe xasrepsr 
norpemaocrs onpeneneaaa 3<p<peKTHBHoHTOqKH H3MepeHHH 
nonpaaxa Ha.3JIeKTpOHHoe paaaoaecae 
HerOMoreHHOCTb rrysxa 
a6COJIlOTHOe H3MepeHHe sapana (roxa) 
nonpaaxa aa HaC~II.~eHHe 

nonpaaxa aa nJIOTHOCTb noanyxa 
nonpaaxa aa BJIa)lQ{OCTb aosnyxa 
rrorpemaocrs a6COJIlOTHOH BeJIHqHHbI 
3KCn03HIJ;lfOHHOH,lJ;03bI rrepaasnoro 3TaJIOHa 

CYMMapHaH norpemaocrs 

Ilorpeuraocrs onpeneneaaa MOII.J;HOCTH 
3Kcno3HUHoHHOH ,lJ;03bI raMMa-annapaTa POKYC-M 

HCT.olffiHK norpeuraocra ai I Y HJIH 2s/y 

H3MepeHHe sapana (roxa) 
nonpaaxa aa nnOTHOCTb nosnyxa 
nonpaaxa na BJIa)lQ{OCTh B03,lJ;Yxa 
nonpaaxa aa Ha~bIII.J;eHHe 

H3MepeHHe pacCToHHHH HCTO'IHHK-KaMepa 
,lJ;OJIrOBpeMeHHaH cTa6HJIbHOCTb 
HerOMoreHHOCTh nOJIH 

norpeuraocrs nepeaoca 3Kcno3H~HoHHOH,lJ;03BI 
cYMMapHaR norpeuraocrs rpa.IJ;YHpoBKH 
raMMa-annapaTa POKYC-M (Ta6JI. 5 H 6) 

:~. 

0,3% 
0,2% " 

0,2% 
0,1% 
0,2% 
0,2% 
0,1% 

= ± 0,54%U9 5 

'09 5 = ±1,23% 

5. ~AHTOMHhIE H3MEPEHHH HA r AMMA-AfIfIAPATE POKYC-M 

1. Ilpoeeptca pacnpeõeneuun ào3bJ 6 eosõyxe S HanpaS/l,eHUJI,X, 

nepneHÕUJ<:Y/l,JI,PHbJX oeu nYI4'1<a U3IlY!leHUJI. 

3TH H3MepeHHH, npoaonasrsre B aosnyxe c nOMOI.I..J;b1O paõoraroniero 
na CBH3H c 3BM H30,lJ;030rpa<pa c MHHHaTlOpHbIM nOJIynpOBO,lJ;HHKOBbIM 
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AeTeKTOpOM, ~aroT OTBeT na CneAYIOI.I.J;He BOnpOChI: HeT nH HCKIDKeHHH A03

HOrO nona KOHCTPYKTHBHhlMH 3neMeHTaMH panaauaoaaoã rOnOBKH, COOT

BeTcTByeT nH ~eHTp pa,u,HOaKTHBHOrO HCTO~HKa ~eHTpy OTBepCTHH KOnnH

MaTOpa, COOTBeTcTByeT rnr paasrep IIOnH, YKa3aHHhlH na uncane naarpparva,r, 
nOnOJKeHHIO 50% H30A03hl B nosnyxe, COOTBeTCTBYeT nH BenHtIHHa reosrerpa
tJeCKOH nonyrena paCtJeTHOMY 3HatJeHHIO. 

Ha pHC. 5, 6 IIOKa3aHO pacnpenenenae MOIIUlOCTH ,lJ.03hl anorrs oceã .1G'
nona 10x10 CM na paCCTOHHHH 75 'CM OT HCTO~HKa. CHMMeTpH~aH cPop (f 
Ma .ZJ;03HhIX KpHBhlX c nnaro B nearpe IIonH yxassraaer aa TO, tJTO HCKaJKe .. 
HHH noaaoro IIonH aa CtJeT nornouteaaa B KOHCTPYKTHBHhlX anesrearax 
pa.u.H~HOHHOH ronOBKH IIpaKTHtJeCKH HeT, uearp HCTOtIHHKa ne CMeI.I.J;eH 

QTHOCHTenóHO uearpa xonnassaropa. Pasr-rep nona, YKa3aHHhIH na uncane 
zraarpparMhl, coanaaaer c IIOnOJKeHHeM 50% H30,lJ.03hl c TO~OCTólO 2 MM, 

a aenasaaa norryreaa cooTBeTcTBYeT pacsemoá. 

\DDG- IDll  r
 
I 

I 
, m-J çtl 

'TTTI TTTnll 1\ ~\ ,i 

I 
I 

I 
I 

PuC. 5. Pacnpeàeneuue MOU4HOC1U 003bl PuC. 6. Pacnpeõenenue MOzqHOCTU 003bl
 
eõons npoãonseoü ocu nonn o6.nY'leHUJI eõons nonepeunoü ocu nons oõnyuenun
 
s = 10x10 CM na pacctosuuu 75 CM s = 10x1 O CM na paCCTORHUU 75 CM
 
OT UCTOIlHUKa. ot UCTOIlHUKa.
 

'.'2. Pacnpeôeneuue ôoeu e BodHOÜ cpeõe 
Ha pHC. 7 npencraaneasr peaynsrarsr H3MepeHHH ,lJ.03hl B BO,lJ.HOM cPaH r' 

TOMe, npoaeneaasre H30,lJ.030rpa4K>M. Passrep nOIIH, YKa3aHHhIH na unca
ne ,lJ.HacPparMbI, COCTaBnHeT 10x10 CM, paCCTOHHHe OT HCTOllHHKa ,lJ.O IIO , 
BepXHOCTH cPaHTOMa, npencrannmoutero C060H cocyn, HMelOI.I.UfH cPOPMY )' 

I 

rrapannenerrarrena CO CTeHKaMH H3 opraaaaecxoro CTeK1Ia H 3anOIIHeH jHhlH BO,nOH, COCTaBnHeT 60 CM. 3,necó sa 100% IIpHHHTa ,lJ.03a B TotJKe, na

XO,lJ.HmeHCH aa rIIy6HHe 1,5 r/cM 2 aemecraa OT noaepxaoera cPaHTOMa.
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PuC. 7. Pacnpeôeneuue MOU4HOC1U 003bl l~ .. 
:~ ..~ I 

e eoõuou fjaHTOMe. Pasuepu nons na 
17.1 

.. .r :uocane ouafjpazMbl S = 10x10 CM , pac.' ----JrD.- .. -----~" if .• ,. .' 

CTORliUe 00 noeepxnoctu fjaHTOMa 
" \
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; ~ .1.60 CM. I
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TaKHM 06Pa30M, H3MepeHhl OC .1 .\ : T ! 70 \ I '. ': i 
E ! i: /1/ ··--r---- ," , !... , HOBHhIe cPH3HKO-,lJ.03HMeTpHtJecKHe ,-I : "f(" ~i11'11 

xapaKTepHCTHKH rrysxa H3nYtJeHHH - I . ':1: ! " \:;i: i I 
AHCTaHU~OHHOro raMMa-TepaneBTH :~ ,:':::'/~~--~\irii ' 
secxoro armapara PüKYC-M, 3Ha ~ , "'I"" ...... "}' "'-,- 11"1/1/ II'j '\;,;,';:/ -",:!!j:/ I 
HHe KOTOphIX Heo6xo.ZJ;HMO ,D.nH KOp "'0 \ 'uillll .. I ., .., I!4lUJJ, . . 
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HET JIH IlPOBEflOB B BAIIIEA BHBflHOTEKE? 

Bbi MO)KeTe nonyqHTb no noqTe nepeqncneHHbie HH)Ke KHHrH, ecnH OHH He 6bmH 3S· 
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Tpyll.bl V Me)I(AyHapoAHOH WKOJibi no HeHTpbHHoA $H3HKe 
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Tpyll.hl IX Bcecoi03Horo cosei.WlHH.II no ycxopHTenRM 
38p.II)KeHHblX 'lacTHll . .lly6Ha, 1984. (2 TOMS) 

TpyAbl VIII Me)I(AyHapoAHoro ceMHHaps no upo6neMaM 
$H3HKH BblCOKHX 3HeprHH. ,lly6Ha, 1986. (2 TOMS) 

Tpyll.bl X Bcecoi03HOro coaell.l8HHR no ycxopHTeii.IIM 
3ap.II)KeHHbiX '18CTH11 . .Uy6Ha, 1986. (2 TOMS) 

Tpyll.bl Me)I(AyHapoAMoA WK01Ibl-<:eMHHapa no $H3HKe 
T.II)KeJiblX HOHOB . .lly6Ha, 1986. 

Tpyll.hl CoaetuaHHR "PeaopMrpynns- 86" . .Uy6Ha, 1986 . 

TpyAhl Me)I(AyHspoAMoro cosell.l8HHH no TeopHH 
Ma110'18CTH'IHbiX H KBSpK·aApoHHbiX CHCTeM . .lly6Ha, 1987. 

TpyAhl VIII Me)I(AyHapoAMoro coaeWilHH.II no npo6neMSM 
KB8HTOBOH TeopHH no1I.II. AJiywTa, 1987. 

Tpyll.bl Me)I(AyHapolUioro CHMno3nyMa no npo6neMaM 
B38HMOAeHCTBWI MIOOHOB H nHOHOB C aewecTBOM. 
,!J,y6Hs, 198 7 

4 p. 50 K. 

4 p. 30 K. 

5 p. 50 K. 

7 p. 75 K. 

4 p. 00 K. 

4 p. 80 K. 

3 p. 75 K. 

4 p. 50 K. 

13 p. 50 K. 

7 p. 35 K. 

13 p. 45 K-

7 p. 10 K. 

4 p. 45 K. 

4 p. 30 K. 

3 p. 55 K. 

4 p. 20 K. 

3aK83bl HS ynoM.IIHYTble KHHrH MOryT 6biTb HanpaaneHhl no aApecy: 101000 MocKBS, 
rnaanO'ITaMT, n/R 79. H3ASTe11bCKHH OTAeJI 06'be,ll;HHeHHOrO HHCTHTYT8 .ll,ll;epHbiX HCC1IeAOB8HHH. 

BarHep P. HAp. 
<llH3HKO·,!J,03HMeTpHtieCKHe H3MepeHHR 
Ha raMMa-annapaTe POKYC-M 

16-87-935 

113MepeHbl MOI.I.UIOCTL 3KCll03HIUIOHHOH ,!J,03bl B OnOpHOH TOtiKe, 
a TaK:>Ke HeKoTopbie ,ll,pyrHe PaAHauHOHHbie napaMeTpbi ,!J,HCT8H~OH
Horo raMMa-annapaTa POKYC-M, ycTaHOBJieHHoro B Ka6HHe N-!6 
KJIHHHKo-<l>H3HtiecKoro KoMnneKca JIHll OUR.H. llpose,!J,eHa rpa,!J,yH
poBKa ,!J,ByX KJIHHHtieCKHX ,lJ,03HMeTpOB 27012 OTHOCHTeJILHO nepBHll· 
HOI"O 3TaJIOHa, Haxo,!J,RmerOCR B .HHCTHTYTe pa,ll,HauHOHHOH ,!J,03HMeT
pHH 4CAH B llpare . .H3MepeHHbie <i>H3HKO·,!J,03HMeTpHlleCKHe xapaK
TepHCTHKH HCTOliHHKa H3JiytieHHR 6y,!J,yT HCDOJib30BaTbC!{ )l.JIR DJia· 
HHpOBaHHR H npoBe,!J,eHHR Me,!J,HK0·6HOJIOI"HlleCKHX HCCJie,!J,OBaHHH. 

Pa6oTa BbiDOJIHeHa B Jia6opaTopHH R,ll,epHLIX npo6neM OUR.H. 

Coo6weHHe 061.eJlHHeHHOro HHCTHTyTa uepHWX HCcne.llOBUIHit .lly6Ha 1987 

llepeBO,!J,O.C.BHHorpa,!J,OBOH 

Wagner R. et al. 
Physico-Dosimetric Measurements 
on the ROCUS-M Gamma Unit 

16-87-935 

The exposure radiation dose rate in the reference point and 
some other radiation parameters of ROCUS-M distant gamma unit 
set in Number 6 cabin of clinicophysical complex of JINR Laborato
ry of Nuclear Problems are measured. Two clinical dosimeters 27012 
were graduated with respect to primary standard of the Prague Insti
tute of Radiation Dosimetry. The measured physicodosimetric cha
racteristics of radiation source will be used for planning and carry
ing out medical-biological investigations. 

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

Communication of t.he Joint lnltitute for Nuclear Releuch. Dubna 1987 


