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METOAHYECKHE YKA3AHHA*
O HCCIENOBAHUIO PALUOAKTUBHDBIX A3PO30JIEH

B CJIYYAE NMPHCYTCTBUSA B UX COCTABE ropPsuux
HACTRL

1. Bpenenue

Ilon ropaYvMMH a3po30abLIBIMII YACTHI[AMH NMOHHMAIOT MbiNe-
Bble YaCTHUBI C BBLICOKOIt yAebHOK 0OeTa- H raMMa-aKTIIBHOCTHIO,
ofycaapnnpalomeil aGCoMOTHYI0O aKTHBHOCTL BHTaloWell B BO3AY-
xe yacTHubl Gosiee 10— kiopu. IIpn Takoil aKkTIBHOCTH B cayyae
AJMHTENBHOH PHKCAUHH B OAHOM H TOM e yuacrke Gronoriuyeckoll
TKaHH ypoBeub 00NyUCHIIfA MPHJETAIOWHX KAETOUNLIX CJA0CB MOMXET
COCTaBHTL COTHH M ThICAUH pan. OTaasicHHbIE NOCACACTBHSA TaKOro
JOKaNABHOrO O0/MyUeHHS elife He N3yyelbl, HO HEKOTOpPHIe Hecaeno-
BaTeNH He HCKJAI0YalOT BO3MOXKNOCTII KaHileporeHHoro 3bddexTa
rOpPAYHX YacCTHLU.

B uacrosuiee ppeMd ele He paspadboTaubl 1IOPMATHBLL coaep-
JKAHHA TOPSIYHX a3pO30MAbHBIX YACTHI[ BO BALIXaEMOM YeJIOBEKOM
BO3/lyXe H MPH HOPMHPOBAHWH YUHTHIBACTCA TONLBKO CyMMapHas
KOHUEHTpauHsl pagHOaKTHBHLIX a3sposoneil. OAHAKO AJAS OUEHKI
BO3MOXXHBLIX 3 (PexTOB AEHCTBIIA a3pP0O30Jied ¢ YUCTOM HAAWYNA B
HX COCTaBe ropsuHx 4acTHL Ba’KHO BECTH YYeT HX MOCTYMNJCHMS B
opraHusM padoraloliux 1 Haceneuus. Kpome roro, HccnefnoBanue
KOHUIEHTpauHll 1 COCTaBa ropsiuuxX 1acTHH NO3BOAILT Cy/MTh O
NPOICXO0XIeHHH, MexaHH3Me o0pa3oBaHHA H 1YTAX pacnpocrpa-
HEeHHSA paAHOAKTHBHLIX a3posoJielf. JTO paclIupgeT BO3MOKIOCTH
ocyutecTByiieHIA 23PPEKTHBHBIX MeponpiaTHil No npodpuiakTHKe
nopa<eHi pagHOaKTHBHBIMH a3P030JMH.

B ocHOBe METORHKH HCCACAOBAHUA FOPAUIIX HACTIIL JeXKaT cJhe-
AYIOUtHe MPHHILHIBL:

1) or6op npob aspo3soaeii 13 GoanuiHx 06HLEeMOD BO2AYXA;

2) aBtopanunorpadua npood;

* Hactonuue Yxaszauua cocrapnenpt A, B. Buixoscexium (Mucturyr meawu-
inuckost pagunonorsit AMH CCCP) u O. M. 3apaepuim  (Bcecolosnitft  Llen-
TpaJbHBEIl HAYUHO-NCCAENOBATEALCKIA HHCTHTYT oxpaui Tpysa BLICIIC).
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3) MuKpockonusi, BO3MOKHOCTL KOTOpOIl ocHoBaita na obpa-
TIIMOM NPOABNAEHHH AXEPHOH 3IMYALCIH;

4) anann3 H30TOMHOTO COCTABA AKTHBHLIX KOMIOHEHT MaCTHIL;
5) aHaNH3 DJICMEGHTAPHOrO COCTABA HEAKTHBHBIX KOMIOHEHT
YacCTIIL.

[Tpn HcenepopaHItl rOPAYIX YACTHIL 1ICNOAL3YIOTC B OCHOBHOM
CPABHHTENbHO NPOCTHIE METOAbl OLEHKH KOHUEHTpPauuy B BO3AY-
X¢ H a6GCcoNioTHOIT aKTHBHOCTH OTAENbHbIX uacTHu (n.n. 2, 3, 4, 5
HacToAWNX YKasaHui), DOCTYNHbBIE B YCAOBUAX paboTHl panHosio-
ruyeckux rpynn C3C. Metoabl aHaMiu3a AUCNEPCHOCTH KU COCTABA
AKTHBHbLIX H CTAaOHALHBIX KOMMOHEHT ropayux yactHy (n.na. 6, 7,
8), Tpedymouilie HCMONb30OBaHIA CNOMKHON annapaTtypbl, HOMKHDI
OCYLHECTBAATLCA, KaK NPaBHao, B cnyXOax NO3UMETpHII 00BeK-
TOB, IIMEIOWIIX HCTOYHHKH OOpPA30BAHHA TOPAUMX MACTHU, 1AM B
CHCIHAMIIBHPOBAHHLIX HAYYHO-1ICCACAOBATENbCKHX NabopaTophsX.

2. O160p npoO® panuoakTHBHLIX A3p030aeir

OnuiT clcremMatTHuecKliXx Habaiomennil CBUACTEALCTBYET O TOM,
NTO KOHLEHTPALHIL TOPSTUNX YACTHL, BXOASIULIX B COCTAB panlioak-
THBHLIX a3po30aeit, BecbMa MaJabl. [Hanpumep, maxe B nepnoa
npoBeaciiNA SIAePHLIX B3PLIBOB OAHA a%p030JbHaA wacTHlla ¢ ak-
THBNOCTBI Gonee 1-10-1 gopu npuxoanrca na 100—1000 m3
npiu3emMnoro sosayxa. KosueHrpaunua ropsaunux yactiu B paboyux
NOMELLCHHAX NPEANPHATHH, rie BeayTca paborsl ¢ BHICOKOAKTHB-
IIbLIMH MaTepHanaMH, JIMEET TOT Ke NMOPAJOK BeJHYHHBI (HANpPHU-
Mep: OAHA YacTHUa ¢ aKkTHBHOCTLIO Gosee I -10-10 kiopu npuxo-
avtesd Ha 200—500 M® Bosayxa paGounx Kamep MOWHBIX raMMa-
YCTaHOBOK ¢ 3arpsasHetHtiMy npenaparaMu Co® u npumepho Ha
500 M3 Bo3ayxa, yaansseMoro cHcTeMamt TeXHONOTrHYECKOH BEHTH-
AAUNH U3 HCCACAOBATENbCKOrO YPaH-rpaHTOBOrO peakropa MouL-
1octhio 30 MBT ¢ BoAfIIBIM OXJaXKAeHHeM).

O6beM BO3AYILIHOITI NPOOLI, HEOOXOAHMDBIH AJfl H3MEPEHHS CTONb
HH3KHX KOHUEHTpaullf] ropsiuyx YacTHLl ¢ AOCTAaTOYHOH AAA NMpak-
THYECKIIX Ueqell TOYNOCTLIO, KOMHKEH COCTaBANATL, KAK MPaBHiIo, He
MeHee COTEeH I Tbicau M3 (cM, npuaoxentie | 1 2). CranfaprHeie
nepenocHbie npudoOpLl AN u3MepeHNsT KOHUEHTpAaUH! pagHOAK-
THBHLIX aspo3oneil Tnma PB-4 He oGecneunnalor otdéop cT01b 60N DL-
11X o6 beMOB BO3AyXa 33 MpueMaeMoe BpeMs (HanpiMep, B Teye-
Hite paGoueit cMennt). [loaToMy naa kourpons pPaAHOAKTIHBHLIX
as3posoieil B cayuae NPHCYTCTBIIN B HX COCTaBe TrOpsiuiiX YacCTHIL
11e00XOAHMO 1ICNIOB30BaTL leCTalfapTHble  (QUAbTpallllOHHEIe
yctaHosku. [as Takolt ycTanoBKH HeoOGXOAMMBbI:

1) duabTp, 3aaepxHBAIOULHIA 29PO30JbHLIC YACTHIE,
2) ¢uabTpomepxaTeb;
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3) u3MepuTeab pacxosa Bo3myxa yepes GuaLTP;

4) Bosnyxo3abopHoe yCTpoiicTBO.

B KayecTBe QHJABTPOB ANA OCAXACHMA paAllOAKTHBIILIX a3pO-
30JIeR peKOMeHAyeTcsl NpHMeHATh PuaALTpylouttit matepuana P®II.
llpu ckopoct ouabTpaulin 1cM/cek 3ToT MaTepuaa nimeeT spdhek-
THBHOCTbL ouicTkn 99,9% npir couporurienny [,5—1,9 mm pos.
ct. [las npakTiuecknx ueneii MOXKXHO CuNTaTb, 4TOo PUALTPHL ITO-
'O THMA YJAaBJAHBAIOT BCE paalloaKTHRHbIe yacTuuwl. Pacxom BO3-
nyxa uepe3d puabpTp He posxelnt npesuuiarh | 000 m3/m? yac. HDnn
aHaJN3a ropsiuux YacTHU, AONYyCKaercsa 3albiJIEHHOCTh PIALTPYIO-
uero caost nopsinka 0,5 mr/cM2, HTo COOTBETCTBYET CPOKY CJAY KON
60 yacon no aTMocdepHoil nutunt ¢ kowentpauneit 0,25 mr/M3 up
cKopocTit puabTpanuil 10 cm/cexk.

Has or6opa npo6 armocdepinbix aspozodeli cTaHAaPTHOE MO-
notio tkaHd PIT moxHo uararnpath Ha GOKORYIO MOBCPXHOCTH
cnesianibhHo AJis 3TOH el H3rotasfiubaeMoro ceruaroro 6apaba-
Ha, IPHCOSAHHAEMOro K BO3AVXOBOAY NPUTOMHOI BCHTHIALYUIL 3Aa-
wua, dintamerp OGapaGana npumepro 500 mm, shicoTa — 650 Mm.
O6bemMHas CKOPOCTb MPOKAYKH B 3TOM CJAY4Yae paBHa NPLMCPHO
HECKOJNbKUM cOoTHAM M3fuyac. lasg koutpoas sarpasuenys aTMoc-
depHOro BO3NyXa pasHOaKTHBHBIMI ad3PO30ASIMH PEKOMCILAYETCA
NPHMEHATb TaKKe nmpokaunble ycraHoBkil tunma YAC-1, paspabo-
TaHuble B MHcturyre 6nopusniit M3 CCCP, npokaunyio ycTaHoB-
KY Ha OCHOBe 3jeKTpHuyeckoro apuratens AJl--41-2, paspaboran-
Hyio B MHcTHTYTE aTOMHOH 3HepriuH, H HEKOTOpbie JpyrHe.

Ilnouwans duavTposepxcateneil ana a’po3onbubix PHALTPOB,
npegHa3Ha'leHHbBIX Aas9 otOéopa npob B MPON3BOACTLCIMBIX MOMC-
WeHHAX, pekoMeHayeTca BoiGpaTh HC McHee 500 cm? | TIpn >TOM
MaKCHMAaJIbHbIl pacxoln Bo3ayxa He npepbimtaeT 50 m*fuac. Tuno-
Bble PHALTPOLACPKATENH TaKIIX PAa3MCPOB NMPOMLILINCHIIOCTBIO He
BhinycKatorcs. B BHAe HCKAIOUSeHHS] BO3MOXKHO NpumMenenite guns-
TpoepxKaTeaa naowanbio =~ 150 cm? ot npubopa PB-1.

Ins uaMepenust pacxofa Bo3nyxa yepes (pUALTP CAELYeT Bbl-
6upaTb yCTpOHCTBa, He Tpelyloliue 3HAYNTEJALHOro nepenaja
JaBJeHHSi: aHeMOMETPbl 1 Ta3oBble CYCTYHKH (Hanpumep,
TPK-25, PC-100), a Takxxe npuboprl, pabotaioniHe No NPHRUHNY
ekunit, H Tpy6ku I'luto. B KauecTrBe HHTErpHpyIOWKHX 1i3MEPIl-
Tesiell o6beMa MPOTAHYTOro Bo3Ayxa YAOOHO HHCNOJib30BaTh 3JICK-
TpPOaHEeMOMETPhl HJIH aHEMOMETpPbl ,COeAHHEHHbIe C 3JIeKTpoMexa-
HHMECKHM CUETYHKOM, YUYHTLIBAIOWIHM 4HCAO0 OOGOPOTOB CTPEKH
aieMoMeTpa, T. €. BeJHYHHY, NPONOPUHOHANLHYIO NOAHOMY 00B-
eMy NPOTAHYTOro Bosayxa. klamMepenne npoBOAHTCA CTaHAAPTHLI-
MH MeTtozmaMH. He pexomeHmyeTcsi MOAb30BATLCS POTaAMETpaMH,
HHAMKATOPAMH ras3soBoro nmotoka H AHddepeHUHANbHBIMH MaHO-
METpaMH.



B xauecrse BO3AYXOLyBOK peKOMeHAyeTcs pHGMpaTh YCTpoii-
CTBA ¢ NPHOAUIHTENBHO ONMHAKOBON 06BEMHOI1 CKOPOCTHIO MpO-
KaYKH B XHANa30He OXHAACMBIX 1I3MEHEHRIT CONPOTHBACHHST PIIDL-
Tpa B npouecce oTéopa npo6rt. [To sToit npuunne npumenenne Gui-
TOBBIX MbLIIECOCOB HexkesnaTenbdo. B cnayyae npumeHennna HHTe-
rPHPYIOINETrO H3MEpHTeAsl Pacxoha BO3AYXa NONYCTHMO HCMOJb-
30BaHne uentpobexnoro sentunaropa BIIM-4, npennasuavenno-
ro ANA NORAyH UHCTOTO BO3AYXa B NHEBMOKOCTIOMbl, NPON3BOIH-
TenibHoCThi0 30 M3/uac npu Hanope 450 MM Bog. ct. BoJaee npu-
rOAHb Ajs npo6ooTbopa CepHIlHO BLIMYCKAaeMEIC pOTAUIOHHbBIE
Bo3nyxonysxu TtHnos [1PB-IM, TP-A5-4 u I'P-Ab-5, paccuuran-
Hble Ha pacxon Bosayxa ao 30 m3/yac 1t oGecnenusaloiue Hanop

ot 300 o 1 500 MM Boa. cT., opBaKyyMubie HacoChl 1 HEKOTOPHIE
Apyrpe ycrpoilcTsa.

[Ipn orGope npo6 B NPOH3BOACTBEHHLIX NMOMEILMEHHSAX B Kavye-
CTBE BO34yX03a6OpHBIX YCTPOICTB MOryT NPHMEHATHCA BaKYyyM-
Hble CHCTEeMbl. YCTaHoBKa nosoreH (QUALTpyOwedl TKaHU Ha pe-
IUCTKH OTBEepPCTHA BHITAXKHOI BeHTHAAWNN B paboviiX Kamepax
MOLUHLIX raMMa-yCTaHOBOK H BeHTHAMUHOHHBIX KaMepaX fiiepHbIX
peakTopoB H T. I. o0ecneyuBaer HeoOXOAUMYI0 0OBLEMHYIO CKO-
pocTy mpo6oorGopa (o 3 000 mM3/uac), oaHaKkO MpH 3TOM YMeHb-
H1aerca KpaTHocTh Bo3nyxoo6mena (na 10—500%). IMostomy Ta-
KOH npocroit ¢cnoco6 oréopa 6oaplinx o6beMOB BO3AYXA PEKOMEH-
AYETCA MPHUMEHATHh NHIUb B TeX CJYyuafX, KOrjga CHHXeHHe KPaTHO-
CTH BO3AyXx000MeHa JHOO He3HAUHTEABHO (n0o 25%,), nubGo MoxeT
OLITb YyCTpaHeHO YyBeJHYeHHeM NPOH3BOAHTENLHOCTH BEHTHJAATO-
pa (wanpumep, 6rrarogaps yBeHUEHHIO YHCna 060pOTOB, MOAKIIO-
YEHHIO PE3ePBHOrO BEHTHJATOPA H T. I.).

B nexoTophx CaydasaAX AR aHaAH3a PanHOAKTHBHHLIX 4acCTHU
MOXCHO TIPHMEHSTH TaKxXKe pamMouHuie punpbTpmt TuHRa JK-0,11,
0K-0,24, OK-06, OK-1,4, J{1K-45; B-0,4, B-1 u np. Kpome Toro
NpH CMEHe YCTAHOBJEHHLIX B CHCTEMAaX TeXHOMOTHYecKOH BEHTH-
NUMH OUABLTPOB, HEOOXOAHMASN 4HACTh (PHIALTPOBANBHON TKaAHK
MOXKeT ObITh HCNOJbL3OBAHA ANST U3YUEHUA PAAMOAKTHBHOrO 3a-
rps3HenHs BO3AYyXa, KOTOPHIH OTCACHIBANCA H3 COOTBETCTBYIOMIHX
KaMep, KaHbOHOB If T. M. OOBEKTOB 3a mnepuon padoTLl HAHHOTO
huabTpa.

3. Tlepnuunoe obHapyxeHne H AoKaaN3IaUHA TOPAYUX YACTHIL
B npole pajnoaKTHBHBIX a9pP0o30nen

GuabTpoBadbHas TKaHb, Ha KOTOPO#H OCax{AeHbl HcciiefyeMbie
paAHOaKTHBHbIE a’pO30JiH, pa3pe3aeTcs Ha YYaCTKH NPHMEPHO
paBHoii naomann. Pasmep aTuxX yuacTKOB 3aBHCHT OT t¢opmMaTta
PEHTreHOBCKON NJEeNKH, HCNoNb3yeMoi A aBTopagHorpadupona-

4



Hitst npobbt (cM. Huske). Yuactin (puaprpa uepes yieruin jaucr 6y-
MarH pasr/ja;KuBaloTCA yTIOrOM npH Temmepatype He Buiule 80°C.
Baarogaps 3TOMY YHHUTOXKAIOTCSI MOPIHHL HAa PHALTPOBANbLHONM
TKaHH, MoryuiHe faTth npil apropagvorpadHu «addext KAHHa»,
a Tak)XXe yMeHbUIaeTCs1 BOPCHCTOCTb TKaHIl, KOTOpas 3aTPYAHAET
H3BJeueHHe H3 (QHAbTPA OTAENbHBIX YUAaCTKOB, cojep’Kaluux ro-
psiuHe YacTHUL, H KOTOpaA MOXET CTaTh NPHYHHOH 3JeKTpHue-
CKHX pPa3pffoB B Npoliecce OTAeNCHUA PHALTPA OT PeHTreHOB-
CKOH MJEHKH.

PUABTPLI ¢ PaAHOAKTHBHBIMH a3P0O30JIAMH He CJeAyeT 030NATh,
TaK KakK Hapsafly ¢ YHHYTOXEHHEeM NblJAH OpralHyecKkoro NpoHC-
XOXIEeHHsT B npouecce CXKHraHHsa MOXKET NPOI3OHTH CrieKaHHe OT-
NEeJbHBIX PAAHOAKTHBHBIX YAaCTHIL C HEAKTHBHBIMH, I 3TO MOXET
NpHBECTH K OWMOKaM NpH AajJbHEeALIHX HCCAENOBaHHSX.

XapakTep pacnpegeneHus paiHOAKTHBHOCTH B a3pPO3ONLHOM
npoGe H3yyaeTca nyrem ee aBropaauorpaduu. Ias asropasHo-
rpauu pagHOAKTHBHBIX a3P0O30JAbHbIX YaCTHH, coaepKauLix Oe-
Ta- H raMMa-H3JjiyyaTe/iH, HauboJsee NMPHroaHa KPYNHO3epHHCTad
PEHTreHOBCKad NJeHKa, HMeloulasa IMyJabCcHI0O ¢ pa3sMepoM 3epeH
B HECKOJNIbKO MHMKPOH. B HacTosiliee BpeMA MPOMLILJIEHHOCTLIO
BbITYCKAETCA HECKONbKO THIOB PEHTreHOBCKOM NieHKkH. OcHoBHbIC
XapaKTepUCTHKH OTEYECTBEHHLIX PEHTTeHOBCKUX NJIEHOK, BKAlOYas
H PEHTreHOBCKYIO MJIeHKY THna XX, CHATYIO B HacToslliee BpeMn
C NPOHU3BOACTBA, NPHBOAATCA B-Tabx. .

OcHoBHbIE TpeOGOBaHHS K PEHTreHOBCKOM NJIeHKe, npeANa3Ha-
YEeHHOH ANst BLISIBJICHHS NMATEH MOYEPHEHHUA OT PANHOAKTHUBHBIX 4a-
CTHI,— BHICOKAft UYBCTBUTEABHOCTD M BHICOKA KOHTPACTHOCTS.
B c¢Ba3n ¢ 3THM HanGosee NOAXOASLICH Cpedlt OTeueCcTBCHNIBIX 06-
pa3lUoB SBASAETCA pEHTreHoBckas maeHka tHna PT-l.

Hna aBtopagnorpadupoBaliiHag a3p030JbHONH MPOOLI y4acTOK
(puAbTPA NPHKHMAIOT K PEHTreHOBCKOM MNJlelKe, MOMelleHHOH Ha
FMafKyI0 METaJUieckKylo nomjioxky. Mecrononoxenue duabtpa
Ha NAeHKe OTMEYAETCHA TBEPHAbIM KapaHAAOM, KaHUeNsapCKHMMH
KHONKaAMHK H T. 1. DTH onepauiii peKoMenayeTcs npoBoaNThL B ab-
COJIIOTHOH TEMHOTe, TaK KaK JAa)e KpPacCHbIH cpeT cOo3jaer 3aMmer-
HYI0 ByaJib. Ha njeHKy KaanyT YUCTHIil JHCT OyMaru H Kycox no-
PHCTOlI pe3rHbl TOMWHUHON OoKoso 1 cM. CBepxy momeuiaercsi Apy-
ras MeTaJUTHUCCKast NMOAJIOKKA ¢ NNEHKOI, QUALTPOM H NOPHCTOI
pe3nuoit u T. &, O6paszosanHnblil TakHM 06pa3oM «CIHABHYY MOMe-
INAIOT Ha BPpEMS 3KCMO3HUHH B CBETOHENPOHHLAEMbIH SLIHK C MPH-
XXUMAIOWHM BHHTOM. [laBsienliec MOXXHO peryaiposaTth ¢ NOMOILLIO
NPy)XHHLI, YCTAHOBJEHHOI Nox ronosBKky BHHTA. J[lasaenHe He
ponKno npesbitnath 0,1 xr/cM?, Tak Kak Gosnee BbICOKOEe AaBlieHHE
BbI3bIBaeT N06GAaBOYHOE RYyaJHpoOBaHiie NAeHKH, Bpems sxcrmoamuini
BhibupaeTca B npepenax ot 3 0o 14 cyTok B 3aBHCHMOCTH OT MO-
CTaBJCHHOH 3aaun,
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TaGaupa i

OcHoBHble XapaKTePHCTHKH DEHTTeHOBCKHX NJAeHOK (He HIiKe)

Tun
3aBoI—1I3TOTOBIITEAb
nlenkKi
PM-1 HIoCTRHHCK U
PM-2
PM-3
PT-] HlocTkHHCKHIT
PT-2 u KaszaHckuii
PT-3 KaszaHckuin
PT-4
PT-5
XX

Hduamerp 3e-

Opa,

= % é PoTtorpadsyueckye CBOWCTBa NAeHOX (He HHXKe)
22 | £5.% -
2 EEE - 80,85 Sg:: 1
=2 = >4 2 o0p. o0 p. T Do
23| 2282 | penrren peHTreH
1,16 17—18 18 30 2,5 0,13
i,16 20—21 20 35 2,8 0,15
1,16 2122 12 20 2.7 0,13
0,77 20—21 50—60 80—100 3,9 0,1
1,38 18—19 25 40 3,0 0,15
—_ 21—-22 20—30 35—45 3,9 0,15
— 20—21 9—12 15—20 3,9 0,10
— 15—16 3—3 6—10 3,9 0,05
— 15—17 — 25 3,0 0,13

1. UyBcTBUTENBHOCTE S 0,85 — BeiHYUHA, 00 paTHAA IKCNO3HUHH, He06XoAHMOR AN TOrO, YTO-
Obt onTHYecKas MIOTHOCTb NMoyepHeHHA Ha 0,85 npeB:llilagna ¢oH.

2. HyscTBHTENIBHOCT, Sg = | — BeaHYHHA, ofpaTHas 3KCNO3HLHH, AN KOTOPOH KacaTenbHas
K XapaKTepUCTHYSCKONR KpUBO# 06pa3syeT yros 45° ¢ ocpio aGCuUuCC (rpafiHeHT KPaTHOCTH paBeH 1).

3. { — KO3(p(DHIUHEHT KOHTPACTHOCTH.

4. D, — MNAOTHOCTb BYaaH 3MYJBCHOHHOT'O C.10A.

5. IInsa nosuMeTpHueCKHX Lenell BbiffyckaloTcs mniaeHKdH tHma PM-5. [lnenka PM-5-1 —a3to
njieHka tHna PT-1, a PM-5-3 — tuna PT-5. Onu ornuygaiorcs Toabko GopMaToM H 0060 yMaKoB-

KOH.



Bo n3bexxamue perpecéitn ckpuiroro n3obpacenis npoMerxy-
TOK BPeMEHH MeXAYy OKOHYaHIleM 3KCIOHMPOBaHHA 1I mponasJe-
HHeM He JOJKEH NMPeBbilaTh HECKOJbKHX HacoB.

IIposiBnenue naenxn tHna PT-1 npoBoaurcs B Metoaruapo-
XHHOHOBOM nposiBHTeNe 1o TY 1709:

MeTton 2r;
CynbOUT HATPHSA KpHCTAAN 180 r;
['uapoxHHOH 8 r,
Cona xpucradJ. 118 r;
BpomucThil Kanauii 5r;
Bona no 1 .

Temnepatypa npoasasiouiero pacrsopa 18°. Ilockonbky cae-
JKENPHroTOBJIEHHBIH NPOsIBHTENb O6JajaeT NMOBLIIIEHHOM BYyaJH-
pyilouieil CMOCOOHOCTBLIO, TO NOAL30BATHCA UM CJleAYeT He paHee
yeM yepes 8 yacon focjae NPHUroOTOBJAEHHS.

Ins nposBaeHus NAeHKY NOMEWAIOT B KIOBETY HJH CleLHaJb-
Hbiit 6ak-tank. IlposABasaTe B KioBeTax caeAyeT No oAHONH MJeHKe
BO H30exKaHIle CAHNAHIIA MJEHOK M HepaBIIOMEpPHOro HX npossJae-
. B npouecce nposisaennsa caenyer noKaunBaTh KIOBETY N He-
CKOJIbKO pa3 nepesepHyTb naenky. [las npoasieHHs B TaHkKe
IUTeHKY HABEWHWBAIOT Ha paMKy M norpyxatot B 6ak. [lpu norpy-
XKeHUH caeayeT 2—3 pasa pe3Ko NOAHATb PaMKy Ha HECKOJbKO
CAHTHMETPOB 11 CHOBA ONYCTNTH, UTOOLl CTPAXHYTb MPHCTABLUIHE K
JIeHKe BO3AYILUHBbIe Ny3bIipbKH. [lpodABneniie B Tanke obecneyu-
BaeT, Kak npasuao, 6oJiee BbICOKOE KaueCTBO aBTOpafgHOrpamm, i
KIOBeTHOE TPOABJCHHE CACAYeT CUUTATL AONYCTHMLIM JAHuUIb NPH
lneGonbiuomM o6peMe paborel (He Oonee 5 PEHTreHOBCKHX MJEHOK
3a palouHii neHb).

B Tabus. 2 nokasaHo, BO CKONLKO pa3 cAeAyeT I3MEHsATb BpeMs
NPOABJEHIIA PN H3MelelIHH TeMNepaTypbl NPOABUTENS 1T 110 Mepe
YBEAHUYCHNIST KONNUYCCTBA NPOSIBACHNION B N1eM PCHTIEIIOBCKOH NJIeH-
KH.

Tabanua 2
OTHoCHTeNbIIOE H3MEHEHRHE BPEMEeHH NPoABJAECIHNA NPH H3IMEHEHHH
TEeMMmepaTypsl # NO Mepe YBeaAHYEHHA KOAHYECTBA NPORBIAEHHOM
NAeHKU (BpeMsa NPOABJACHUA B CBEXEM nposiyrteae npH
temneparype 18° npnuaro 3a 1)

KoJiyecrso nienkh, M2*%, Temnepa'rypa npoaBHTeN, 0.
npoasacuno#t 5 1 n i B E—
npONBHTEAN 6 | 18 | 20| 22 | 24

Caextil npoapuTtead 1,3 1 0,81 0,7 0,6
0,6 1,6 1,21 1,01 0,9 0,8

0,9 1,8 1,41 1,2} 4,11 1,0

1,2 2,0 1.6 1,3} 1,21 1,1

1,4 [Tpoannurtean nenpuroen

*) Tlnowmagn penrtrenosckux naenok 24 330, 10 X 24 n 18 X 24 cm pasunt
coorsercreenno 0,072, 0,024 n 0,043 m2 7



OGpaGartusary, NACHKN B 0OLIMDOM TPONBHTENC NP TEMAEPA-
1ype vuxke 16 u Boiute 24°C He pekomenayercs. Caeayer NOMHHTS,
YTO NPH OTKJOHEHHHI TeMMepaTypbi NPOABHTENST OT HOPMaNbHOM
KauecTBO aBTOpAAIOrpaMMbl HECKONbKO YXYALIaeTCsd, Aake eCiH
BpeMs NMposIBAeHIIST CKOPPeKTHPOBaHO B COOTBETCTBHH ¢ Tabu. 2.

[To okoHyaHuH npolecca NPOSABAEHHA NJEHKH B TeyeHHe | —2
MHHYT MPOMBIBAIOTCA NMPOTOYHOH BOAOIl.

diKkcipoBaHiie NJACHOK NpoBoAHTCA B TeueHne 15—20 MuH. B
GuicTpoMm kHcnoM dukcaxe BKD-2:

Bona (60—70°C) 500 man
['nocyabdur xplicran. 260 r
XJIOPICT. aMMOHH# 50 r
MeTtabiicynbdhur HaTpH 18 r
Bopa xoun. go I n

[TpoaonxitTeabliocTs HOPMAABbHOTO (PHKCHPOBAHUA AOJKHA B
ABa pa3a MnpeBbilIaTb BpeMA NPOCBETAECHHA INIEHOK B (HKcaxKe.
IIpogon XxnTenbHOCTb OKONYATENbHON TIPOMBLIBKH B MPOTOUHOH BO-
Ae JOJIKHA cocTaBaATb He MeHee 20 munyr.* [Ipouecc cyuwks
MOXXHO YCKOPHTb, NMPHMEHAA ANASA 3TOi LEeJH CcneyHanbHbie CYy-
WHAbHLIC WKadpl. B cywHasHblil wkad naeHKH momMewiaioTcst B
TeX XXe paMmkKax, B Kakux npouspoausaco porooOpaboTka.

[IpocMoTp aBTOpagnorpamm ciaeayeT npoBOAHTb HAa Herato-
CKOne B NoJay3aTeMHEeHIIolt KOMHAaTe, T. K. CBeT, OTpa*<€HHBLIA OT
NJeHKH, yMellbllaeT KOHTPACTHOCTL H3006paXkeuus. Ecan B Hccae-
nyeMmoin npobe paAHOAKTHBHBLIX a3p030Jeil MPHUCYTCTBYIOT OTALIb-
Hble BLICOKOAKTHBHBIE YACTHLb, TO HA aBTOpafHOrpaMme OHH 00-
HAPYXHBAIOTCS MO AHUCKPETHBIM H30JHPOBAHHBIM TOYKAM H NAT-
HaM NOYeCpHCHHSA, 0O0pa3oBaHHBLIM B pe3yJabTaTe MAEHCTBHA H3-
JIYYeHHSA 3THX yactHi, uHa dorocaor. CoBMmellleHHe MNOJNYUYEHHOIA
ABTOPAJHOTPAMMBI ¢ COOTBETCTBYIOWIUM (DHABTPOM MO pPenepHbIM
OTMETKaM NO3BOJIAeT ¢ TOYHOCThIO ~ 0,5 MM onpepenutn rnosno-

KenHe ropsiveil nacTiilbl Ha GHALTPE.

4. Boinenense ropsiyet aspo3oNbHON HACTHUBLI M3 NPOOH
PagHOAKTUBHLIX a3po30Jei

Jlokannsosatlibie ¢ nNOMOILIO MeTofa aBTOpamuorpadun ro-
pAYHe 4acTHUbI CJeAYyeT BLIACAHTb H3 a3P030JibHOI Npobul. Bhi-
nenentie TOPAYNHX YACTHL HCOOXOAHUMO He TOJNbKO ANt HX AOCTO-
BEPHOIl HAGHTHPHKALUMH, HO H AN TOYHOro H3MepeHHst Gera-ax-
THBHOCTH YaCTHU, HX MHKPOCKONMHYECKOIO H3yUYeHHS, H3YUellHS HX
H30TONHOI'0 COCTaBa C NMOMOLULI0O TaMMa- H OeTa-CneKkTpoMeTpHir,
a TaK)e COCTaBa HX HEAKTHBHOTO HOCHTEJIA.

* Pexum obpaGorin naeHkit Moxer ObiTb NHLIM B COOTBETCTBII C PEKO-
MEHIAWHAMIL, KOTOpLie AAIOTCA 3ABOAOM-U3rOTOBITENEM AR JICHOAL3YEMOIl
NACHKIL.
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HeGonblune ydacTku ¢uabTpa (aAuamerpoMm ne Gosnee 3 MM),
KOTOPLIM Ha aBTOpaaHOrpaMme COOTBETCTBYIOT NATHA nouepue-
HHA, BbIpe3aloT (i1anpHMep, ¢ NOMOWbIO OTTOMEHHOH HIAb WINPH-
ua O6oJabWIOro AnaMerpa), OTAEASIOT OT MapJaeBoil MOMNOKKH N
H3BAEKAIOT U3 dHALTpA.

IlpakTuka paboTel mokaszana, 4TO AdAs HcCAeNOBalius rops-
YHX a3PO30AbHLIX YACTHL HX YAOOHO 3aKkNI04aTh B NpoyYHbLIE Npo-
3payHble NAEHKH, HageXHo (HKCHpyIoWHe TNOJOX<CHHEe a3PO30Jb-
HBIX yactuu. Ilnenxa o6pasyercs B pesynbTarte pacTBOpeHHs Na
npeAMeTiioMm cTtexie yvactka TkaHu PIIUII, comep:ucaurero nccae-
AyeMYIO YacTHIly, OpraHH4eCKHMH PaCTBOPHTENAMH.

a. 3axaouenne ropsaueit HacTHubl B NACHKY nyTemM npocpeTic-
HHA PHALTPYIOBLICTrO /o (npy neGoablIoH 3anbinelocTH PuabT-
pa). Ilpn nc6oanioil 3anbennoctn Tkaun PUIIT (o6vem npo-
TAHyToro Bosayxa e 6osiee 0,1—0,6M? uepes xBagpaTHBII CM
mowanu ¢uabrpa) yvactox puabrpa miaomannio 9—6 cm?, comep-
XKawui uccaeAyemMyio pafHoOaKkTHBIYIO 4acTHUY, NOMElLaeTcs 1a
npeAMeTHOE CTCKJIO N060BOM CTPOHOIl BHHI, NTOOLL liccienyeMast
NbAL COMpPHKacanach CO CTekNoM. B ueHtp ywactka ¢puabnTpa ¢
NMOMOLbIO MEAHIHHCKOTO WNPHLA HAH NHNETKH HAIIOCAT HECCKOJb-
KO Kanejb AHUXJIOp3TaHa ¢ f00aBKOi B KauecTBe niaacTtHHKaTopa
nuéyrtundranara B koaunvecrse 1%. B npouecce npocpernieHust
HCTHHHAS KapTHHa pacnpeAesieHHd 4yacTHU Ha (HAbLTPe HE H3Me-
Hsaerca. [locne Boichixauug pacrsopurenst B reuedne 30—40 muu.
Ha cTeKsie oOpas3yercsi TOHKAad npo3pauHas NJeHKa TOJLHIION
40 MK, HameXXHo (QHKCHpYlOWas NOMOYKEHHE a’pPO30AbHBIX Ya-
CTHL.*

0. 3akaloueHHe ropsaye 4acTHuUb! B NJAEHKY NYTeM DEKOHLCHT-
PHPOBAHUA A3PO30ALHOH NPOOGHI (NPU 3HAUUTEABHOH 3aNblEHHO-
ctv ¢uanTpa). [1pu 3HauHTeAbHON 3anbiIeHHOCTH ¢HAbTpa (NpH
of6eMax Bo3ayxa Gonee 0,5—1,0 m3/cM?) pannoakTHBHBHIE YacTH-
LBl HAXOAATCA HA PHIBTPE BMeCTe C OYeHb GOJbUIHM KOJMHYCCTBOM
HeaKTHBIIHIX NBIHHOK, U ANS BBHUAEJEHHs ropsiueil YyacTHUbl a3po-
30JbHYI0 npoby caeAyeT JHAekoHueHtpuposath. Ias 3rtoro
BhIpe3aHHbiHK M3  mnpobBl  yyacTok ¢HABTPA MJIOUWLAABIO ~
8 MM2, conepcatuuit ropaYyIo YACTHLY, NOMELlAeTC Ha npeamer-
HOe CTeKJ0 JJOOOBOH cTOPOHOIl BHH3. B ueHTp duAbTpa WINPHUIOM
WY nuneTKon Hanocutes 2 Ma 1,5% pacrBopa nepXxnopBHHUIOBOI
CMOAbI B AHXNOp3TaHe TakuMm o6pa3oM, YTOOH o6ecneyuTh Kak
MOJKHO OoJiee paBHOMepHOe pacnpeneseHHe NbJIEBOro ocafaKa Mo
MOBEPXHOCTH NPEeAMETHOro crekysa. Tak Kak npn oréope npoOsbl

*) TMpumeticniue B KauecTBe NPOCBETAAIQMWE XIUAKOCTH PACTBOPA, COCTOA-
mero u3 949% kcnaona 4+ 6% auGyrHadranara uan Tpukpesnadgocdara gaer
elle Gosee rnaaKylio !l MPO3payHylo NAEHKY, OAHAKO Bcaeactslle Gonee MeaseH-

HOTO lICMapeHna pacTBOPHTENA cTaHoBNTCA GoJiee BEPOATHOH KOATY/ALHA Nbl-
¥, HCKAXKAOWIAA NEePBOHAYANbHYIO ZHCNEPCHOCTH a3pPO30ALNOIT NPAGLI.
9



BO3MOX(Ha KOHTrJOMepauHsa yacTHll Ha BOJIOKHaX ¢HALTPA, a KOa-
FYNAUHA NBWIHHOK MOXKET NMPOH30HTH H B pacTBOpe, TO C LEABIO
HauboJiee NOJHOH Ae3arperauii asposonsn MOXIilo NPUMEHHTb 3BY-
KOBble KOJIeOaHHST ¢ OCHOBHOI yacToTOH 90 rif, B KayecTBe reHepa-
TOpa KOTOPbIX MOXeT cayxutb Tenedoud TA-4, BkMOYEHHLIH ue-
pe3 aBroTpaHchopmarop JIATP-1 B cerb nepemenHoro toxka. Xo-
poluHe pe3yabTaThi NO Ae3arperauu AOCTHraloTCs NPH HHTEHCHB-
HOCTH 3BYKOBOI'0 NMOJIf, COOTBETCTBYIOLWEH HanpsaxeHnuio va TA-4
okojio 60 B. IlpeamerHoe cTexkno C naMeCeHHbLIM Ha €ro nopepx-
HOCTb YYacTKOM (pHNbTpPa NPl NOMOWH YpPOBitsl yCTaHaBAKBAIOT
B FOPH3OHTANIbHOE NMOJOXKElHe Ha MeMOpaHy, CBA3alHyl0 ¢ nayul-
HHKaMll TejedoHa TA-4, n 3aKpLIBAIOT CTEKJSIHHBIM  KOJANAKOM,
OCTaBJasA Mexay HuM H MeMOpaHoil 3a30p npumepuo b | cm.
Pacrsopenie ¢puabrpa n 06pasoBanie WIGHKH NPOHCXOAHT B 3BY-
KOBOM moJe. CyllKy NpoBOASAAIT NPH KOMIIATIION TeMnepaTtype B
teyenne 30—40 muuyr. Joax<ra OuiTh o6ecneueiia paBHOMEPHOCTL
CYWKH BO H3bexaHue AedhopMaunH NACIKH U HAPYWEHHA PaBHO-
MEpPHOCTH pacnpefiesieHHss YacTHI MO NOBEPXUWOCTH MNMPEAMETHOTo
crexkna. ITocre BrIChIXaHHST pacTBOpHTeNs oOpa3yeTcsi TOHKas npo-
3pauHasn. naeHka ToawHnHoil 15—20 MKk.

[TpuroroBaeHHBI OAHHM H3 BBHILLIEONHCAHHBLIX CnOCO6OB mpe-
napart noMeulaeTcss Ha peHTreHoBcKylo niaeHky PT-1. Asropaauo-
rpaMMbi OTAIMYAIOTCS APYr OT Apyra no MeTKaM Ha 3MYJbLCHH, COe-
JIAHHLIM TBEPABIM KapaHaawoM. [Tocse AByXAHEBHON 3KCMO3HIHH
niaeHka o6pabatreiBaercs no craHaapTHOH METOAHKE, ONHCAHHOH B
n. 3. 3aTeM aBTOpaAHOTpaMMa NOMeELlAeTCs JHLEBOA CTOPOHOI
BBEPX HAa CTEKN0 HEraToCKoma, a CBepXy no penepHbIM OTMETKaM
noOMellaeTcs npejMeTHOe CTEKJO, Ha KOTOPOM OTMeYaeTcs MecTo —
NnoJioX<eHHe NnpoexkunH Haubosee HUTEHCHBHOTO MNATHA NouyepHe-
HUSI. COOTBETCTBYIOULHIT Y4aCTOK MJIEHKH pa3mepoM 2X2 MM noj-
pe3aloT Je3BHeM, CMAauHBaIOT BOAOH W OTAENAIOT OT CTekaa. Boay
C TMOBEPXHOCTH IVICHKH YAAAAIOT OHILTPOBaNbHOIL OyMmaroii.

[Ipn HCO6XOAHMOCTH MOXHO NPOBECTH BTOPHYHOE NEKOHLEHT-
pupoBalHe a3po30/bHOIi Npo6Ll NyTEeM PacTBOPEHHA BbILLIEONHCAH-
HbIM CNMOCOOOM 3TOr0 yyacTKa IJIeHKH.

OnbiT Bbijie/IeHHsT TOPAYMX YACTHL OMHCAHHBLIM CMOCOOOM MoO-
Ka3blBaeT, YTO aKTHBHOCTb OAHOI M TOIl »Ke yacTHUbl OKa3biBaeT-
CA — C Y4YeTOM NpPOLECCOB pacmnaja-— Ha PasjU4YHbLIX 3Tanax ne-
KOHUEHTPaUHH npolObl OAHHAKOBOH; 3TO CBHAETENbCTBYET O TOM,
YTO Nepexona aKTHBHOCTH 3a KOPOTKHH NEPHOJA KOHTAaKTa C Op-
raHHYeCXUM PacCTBOPHTENEM NpPAaKTHYECKH He MPOUCXOJIMT.

PacrBopuTtenb MoXeT O6bITh BLHIOpAH APYrHM (CMeCH AHXJIOp3Ta-
Ha CO COHPTOM, 3(HPH, KETOHbI), OAHAKO HapALY C OTCYTCTBHEM
arpecCHBHOro JeHCTBHA Ha HCCAEAyeMble YaCTHLBLI OH HO0MXeH
BIIOJIHE XOpOILIO CMAayHBaTh HX MOBEPXHOCTb, T. K. B MPOTHBHOM
Clyyae CycneHJHpPOBaHHbIe YACTHUB CAHNAIOTCA APYr C NPYrow,

10



o0pa3ys xJjonbsi. TOYHO TAaKXKE BeAyT ccOA vacTHUBI 1 B npi-
CYTCTBHH HHUTOXHBIX MJoxXopacTBOpuMbiX npumecei. Ilo stum
NMPpHYHHAM HCMOJIL30BAHHE B KauyeCcTBC pacrBopHTENA (PHALTPO-
BanbHOIl TKAHU aleToHa lieaonycTHMo. [loGaBneniie Kk pacrpopi-
TENIO NeNTH3HPYIOWHX CPeACTB ¢ LeNblo NpefoTBpaulenna kKoary-
JSILUYM a3P030JIbHOro OCaAka, HeCMOTPSA Ha BHEWIHIOI0O NPOCTOTY U
3aMaHYHBOCTh, B GONBLIHHCTBE MPAKTHYECKHX CJAYYacB HE MOXKET
npumenartbes. boace uafeKHBIMY npaKTHYECKHMH CNOCO0aMH CTa-
OlNH3ALHHU CYCNeH3Hil a’pOo30abHbIX uacTuly sasasiorcs 1) Tina-
TeJbHAs OYUCTKA PacCTBOPHTENA OT DBEULCeCTB, OKa3blBAIOMLIIX
Koaryalnpylowee AneHCTBHE Ha yacTHUbl, H 2) yMeHbIUCHHE KOH-
IeNnTpamHl YyacTHil B pactoopsacMoil npoGe 10 BO3MOXKIO MaJIoif
seanunubl. [lonbop noaxonsiyero pacTpopuTeds 11 KONUENTPALUUH
cycnensiiy B KaKAOM pCaJIBIOM cJjiyyae le choXKel i e Tpe-

6yetr GONLILOIO ONbITA.

B pesyanbTaTe OMHCAHHLIX MpoLleayp MHccaesyeMas dvacTiua
OKa3biBaeTCA 3aKJAIOYEHNOI1 B NPOuUHYIO MPO3paullylo NACHKY. IDTO
MO3BOJSET, lle onacaach NOTepH YACTHUL: 1) H3MepsiTL ee Oera-
aKTHBHOCTb Ha pagnoMeTpHueckux npubopax, 2) nsyyarb ee I130-
TOMNHBIH COCTaB C MOMOILBIO FaMMa- 1 GeTa-CneKTpoMeTpHil, 3) C
MOMOINLIO METOAHKH OOpaTHMOro nposBACHHA KUAKOH sAeplOH
IMYJAbLCHHY NPOBOAHThL €€ MHKPOCKONMHYECcKoe H3yueHHe H 4) ¢ mo-
MOLULIO METOZla PeHTreHoCNneKTPadblloro MHKpoasaan3a Hccneno-
BaTbh COCTAB €e HeaKTHBHOr0 HOCHTEeNS.

B. M3Baedenne ropaunx vactuu u3 npobsl ¢ NOMOWLLI0O MHKPO-
mauunyaatopa. C nensio Z0CTOBEPHOH HACHTHPUKAUMHUI I H3Yy4e-
HHST HEeKOTOPBIX (PH3HKO-XHMHUECKHX CBOHCTB pPaiHOAKTHBHLIX va-
cTiy (HampHMep, pacTBOPHMOCTH B pasaludbix OHOJOrHUECKIIX
cy6cTparax) npHMeHAGTCA I1i3BJeYeHHE 3afeprKallHblX 11a a’po-
30JIbHOM (PHABLTPE TOPSIYMX YACTHL C NOMOWbI0O MHKpPOMaHHNyNA-
topa MM-1, ycranossnennoMm na mukpockone MbH-2 wan MBH-3.
IlpepBaputrenbHo yyactok (HAbTpa, comepkautiiil ropsuyio ua-
CTHLY, BBIIBACHHLIT NO PacloNOKEeHHI0 NSITHA NMOYepHCeHs a ap-
TOpagHorpamMMe, yMeHblIaeTCA A0 BO3MOXXHO MCHBIUHX pa3MepoB,
NPHYEM TPHCYTCTBHE ropauelf yacTHUbL NPH KaXKAOM AeneuMil Ky-
COYKA (PHABTPA KOHTPOJHUPYETCHA NMYTEM H3MEpeHHsa ero Oera-ak-
TIIBHOCTH Ha TOpPUOBOM cyeTyHke (cM. m. S5). Llance HenocpeucT-
BCHIIO NOJ MHKPOCKONOM C BOJIOKOH (hHJABTPA OCTPHEM HIAB Malil-
nyasTopa CHUHMaercst 3—4 YaCTHULI H NEPEHOCHTCST Ha NOBepX-
HOCTb NpPEeAMETHOro CTeKJa; Ka)kAblii pa3 onpeaensiercsi 6era-ax-
THBHOCTb BBIAEJEHHOK T'PYNMNB! YACTHU H OCTaBuIefCsd YacTH a3po-
30/bHOI NPO6GLl. Ecad u3BsieveHHas rpymna NbIAHHOK COAEpPIKHT
ropAYYyI0 YacTHILY, TO, KaK NMpaBHJIO, NyTeM NoCAeA0BaTEeNbHbIX Ma-
HUNYAAUHI ee yIaeTcsl BHIAeNHTb. BpijesieHHaa ropayas yacTHLA
NMOMeULaeTCA B 3apaHee OTMEYEHHYIO0 TOUKY MOJHMEPHOH MJeHKH
(HanpumMep, BONH3H OKOHYAHHA €e npope3a) H nNojBepraerca Aanb-
HeHIlIeMy HCCJIelOBaHHIO. il



0. OueHka panHOAKTHBHOCTH FOPSIUHX A9PO30AbLHBIX YACTHIL

a. Uamepenne aKTHBHOCTH ropAYHX HACTHL PAAHOMETPHYECKN-
MH npuGopamu. PaauOaKkTHBHOCTD OTAENbLHBIX BBICOKOAKTHBHBLIX
YacCTHLl, BbleNIeHHBIX U3 a’p030abHOH NPoObl, MOXKET OGLITL H3Me-
peHa ¢ NOMOLWbIO CTAHAAPTHOH paaHOMETPHYEeCKOH annaparyphl.
Pe3ynbTaToOM H3MEPEHHA ABAAECTCA OTHOCHTENbHAN AKTHBHOCTb Yya-
CTHUB! B UMOyaAbCax B MHuYTYy. [opadas yacTHua AN OTHOCHTE/b-
HOro cuera aKTHBHOCTH MOXKeT OBbIThb 3aK/loyeHa B NPO3payHyIo
niaeHky (n. 4 wacrosmuux YKasanuit), naxoaHUTbCa l1a Kycoyke
¢uiibTpa HaM Ha noauMmepuoii (nascauosoil) naedke. Oasn nepe-
X0fa K ee aGconoTNOil aKTHBHOCTH (B pacn/MIIK HAH Kiopir) npo-
BOANTCA KanaHOpOBKA pamHOMETpHYeCKoll yCTallopKku, UeAb KOTO-
poit — Haiitn agdexTusiocTy perucrpaunn B usnyvenns gaunoro
naorona. [lpexae ueMm npucrynatb K KaJHGpopke Heo0XoAnNMO
BBISCHUTL H30TONMHBIN COCTAB ropsvyed yacTHubl coraacHo n. 7 Ha-
crofiuXx yxkasanufi. [Ipn usmepenns akTUBHOCTH FOpPAYHX “HacTHL,
copepauHx cMechb npoAyKTOB Aeneinns (uanpuMep, pajHoak-
THBHBLIX YACTHL OT 1ICABLITATeNbHBIX SIAepHbLIX B3PLIBOB) MpPH BO3-
pacte cmecn ot 10 po 200 auel B xawecTse 3TANOHHOTO H3AYYa-
TeNA caellyeT HCnoab3oBaTh H3oton TI12%4 y nApu Bo3pacre ot 2 A0
10 ner — n3oron K*. Ecay B pacnopsixkeHHH HeT 3TajioHa ¢ H30-
TONHBIM COCTABOM, HACHTHYHHIM H30TONHOMY COCTaBYy ropsues ya-
CTHIBI, TO KaJHOPOBKY MOXCHO NMPOBECTH C NOMOLUBIO OJHOH H3 MC-
clielyeMbIX yacTHL, aKTHBHOCTb KOTOPOH H3MepeHA MpPH NMOMOLIH
cueTyHKa ¢ reometrpueit 4 © (cMm. Huxe). Ilpn npoBepeHuu kanu-
OpoBKH HeOOXORHMO BBOAUTH NOMPABKY HA PA3HHILY TENECHBIX Yr-
JIOB PeTrHCTPallHH H3JNYYeHHS yacTHUB H HETOYEYHOIro 3TAJOHA.

MunnManptast paxHoakTHBHOCTh Ny, KOTOpast MOXKeT ObiTh 113-
MepeHa ¢ 3aflaHHOM TOYHOCTHIO 8 nNpPH PUKCHPOBAHHOM BpeMeHH
HamepeHuss T Ha pagHOMeTpHYeCKOH YCTaHOBKe € 3¢¢dexTus-
HOCTbIO PETHCTPaUMH € BpipaXkaeTcss GopMyJIon:

No=v Na + ! (1)

e2¢° ¢0°T

PasvoMerpHyecke YCTAHOBKH JJAA H3IMepeHHA pPaABOAKTHB-
HOCTH OTIOENbHHIX a3P030JbHBIX YACTHL, AOMKHLI 06nagaTh BbiCO-
KOH 3¢ dheKTHBHOCTbIO perHcTpauHH H HH3KHM ¢oHoM. HuxkHuil
npejnes M3MepseMbix akTHBHOcTed (no staaony Sr%4 YY), koto-
pbie MoryTt 6hITh onpeaeseHbl ¢ TOUHOCThI0O 0 ==*109% 3a pasanu-
Hble TIPOMEXKYTKH BpeMeHH ¥ Ha paaHoMeTpHYecKHX npHbopax, no-
cTaBaseMbix Bcecolo3nniM oObedniieniem «M3oTon», npupenens: B
tabdJ. 3.

AR S sl p— S

*) Hamepenust B Teyenne Gonee 30—60 Ml caeayer NpoBoAHTH JAHUIb HA
ycTaoBsKkax, obGhasaiouiux Xopoueil cTaGRABNOCTLIO.
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Tabnuma 3

Bug ctieryliga Hwxnnit npepen nsMmepaemulfi 6eta-akTHBHOCTI, KIOpH,
GeTa-uacTHL npit BpeMenit naMmepenna T
30 Mun I wac 3 uac 6 uac

TopuoBbiit CueTYHK

T-25-bdJ1 08.10-'° 5,4.10-1 3.10-% 22.10-1
YcTaHOBKa € MaJjlbiM

¢donom YMP-1500 2,210 [,35.10-"t 6,5.10-12 43.10-12
CYeTyux ¢ OTKPBLITLIM

OKHOM AU H3MEPEeHH

MaablX aKTHBHOCTEH

COT-25-bPJ] 2,2.10-1 14.10-' 6,8.10—12 45.10-12
[IpoTrounblii 47—

cyetyuk «IIporoka» 1,0.10-" 6,6.10—12 3,7.10—12 2,5.10-12

W3 1aba. 3 caenyeTt, yT0 ROCTYNHHIl B YCJAOBHSIX pPaAHOJOTH-
yeckx rpynn CIOC meron aGCconlOTIIOro H3MepeHHs1 GeTa-aKTHB-
HOCTH C MOMOLUbIO TOPLOBOro cyeTynka T-25-BPJI 1 cranpapTHBIX
ycTanoBoK Tina b-2, ITC-1000, AT1-100 moxeTr ObiTh HCNONb30OBAK
Npu KH3MEepPeHHH PaAHOAKTHBHOCTH OTAENbHbLIX a3P030JIbHBLIX Ua-
CTHL C aKTHBHOCTbIO Gosee (2—10).10—"! kiopu. Meroauka npu-
MeHeHHsT TOPUOBHIX CYETYHMKOB Jisi aOCOMIOTHHIX H3MepeHHit pa-
JIHOAKTHBHOCTH C BBeJleHHeM KOMIIJIeKCa B3aHMOCBSI3aHHBIX PO«
NnpasoK Ha 3¢ ¢eKTHBHOCTb, BeJIHYHHY TeJecHOro yrJa, norJotie-
HHe, oOpaTHOE paccedaHie, CaMONOraoWeHne ¥ Ha CXeMy pacna-
Aa H3oroma omicaHa B «COOpHHKe A03MMETPHYECKHX n paaHo-
MeTpHUeCKHX MeToauK», M., Atomusaar, 1966 r.

[IpuMenenne Gonee CAOKHBIX HIMEPUTEABHLIX NHHOOPOB MO3-
BOJISIET H3MEpPSITh €elie MeHee AKTHBHLIC a3p030JbHbie YACTHLILIL.
Meroauku M3Mepeniss paAHOaKTHBHOCTH 00pa3uoB Ha 3THX MpPH-
Gopax NPHBOAATCA B HX OMHCAHHAX H HHCTPYKUUAX MO HCMOJb-
30BaHHI0. B ycaoBHsax o6biviiolt nabopaTopHH MoXeT ObITb M3ro-
TOBJICH NPOCTOIl B H3rOTOBJEHHH M 3KCNAYaTaUHH 4 = -CUETYHK,
pa0oTaloliil 11a MetaHe, KOTOPbIK MOXXHO OpaTb H3 ra3oBoi ce-
4. KollcTpykuus H aocraroyHo noapobHoe onHcaHue TaKoro
4 m-cyeTuHxKa npuBOANTCH B «BectHHKe MOCKOBCKOTro YHusepcu-
reta», Ne 2 ,30 (1963). dng n3mepeHnst raMmMa-akKTHBHOCTH MOX-
10 HCMOAbL30BATb CUHIITHANAUHMOHHBIA raMMa-cnekTpoMerp (CM.
n. 7), padoraiowuit B pexxume HHrerpanbHoro cuyera. Jlerko ocy-
ILeCTBHM B YCJOBHSIX OOBLIYHOH Na0OpPaTOPHH H CUHHTHAASUHOA-
HbIH 4 T -CYETUHK, NO3BONAIOMUH H3MEPATH abcoalorHylo Oera-
AKTHBHOCTb «HEBeCOMbLIX» H3ayuaTtedeil B HUTepBaJe IHEPrHH
0,15—3,5 M3B. B 3TOM cueTyHKe HCTOYHHK TIOMELLAETCA MEXAY
AByMSt O6au3KO pacnonoxkeHHhMH — 0,5 MM — KpucTaanamn
ctiabbena («Bcecoro3nas kondepeHUHss NO NPHMEHENo 1130TO-
MoB 11 afiepHLIX Haayuenuity, M., Uaa. AH CCCP, 1958, crp. 284).
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ITpn puucacHii uyBcTBiiTenbiloct no ¢opmyac (1) npesno-
J1araJiocb ONTHMAJbitoe COOTIHOLICHIIC MEXAY BpPCMCHEM 113Mepe-
HHA cobcrBeliio ¢ona u ¢poHa -+ oOpasen npu ¢GHKCHPOBAHHOM
CyMMapHoOM BpeMenn namepenHsa. C TOuKn 3peHHss 3KOHOMHH TOJ-
HOTO DBpeMeHl H3MepeHHS palHOHAJNbHHI BbIOOp BpeMeHH H3Me-
peuusa ¢ona i1 dona + obpaseu npH 3agaliHoin OWHOKE 0COGEHNO
Bakell MpH CNpeacaeHHil HH3KUX YPOBHE aKTHBHOCTIL.

[Tpu 3apmannoM 3HaueHHHM OWNOKH B II3MEPCHINT aKTHBIIOCTH
of6pasna aas BbiOopa ONTHMANBLIOFO COOTHOLUEHHST MEMXAY YHC-
JIOM HMNyAbLCOB coOctBeuno dona 1 ¢douna +4- obpasew, npi Ko-
TOPOM MOJHOE BPeMS H3MCPEHHST MHHHMAJLIIO, IICNOJAbL3YyeTCA 1i0-
morpamma Jloesnurepa n bepmana.*

ITpiumep. TpeGyerca onpenenutr ¢ TouHocthio go 10% ax-
TIIBHOCTb 00pasiia, CKOPOCTb CYETa OT KOTOPOrQ COCTaBAaAseT NPHO-
nusutenvHo 0,25 or ckopocrH cuera ¢ouna. Torga otiouICHHE CKO-
poctnn cyera doH - ob6pasen K cxopoctn cuera domna (r) Oyaer
pasno 1,25. U3 nmomorpamMmel BHAHO, YTO JIHHHSA, COOTBCTCTRYIO-
man ownbke 10% nepecekaer Kocyio JHUHIO ANA OTHOLUENNA
r=1,25 npn oGwem cuere 4800 nmnyabcoB. Touka nepeccyeHud
JeXKUT NPHOANZUTEABIIO 1A OAHOH NMATOI PACCTOSIHA MEXKAY KPH-
,BbIMH (ponosoro cuera 3000 u 5000 mmnyabcon. Caegobaresib-
HO, 11e006X0ANMOe YNCJaO HMNYAbCOB (hoHA paBHO NPHOJHIHTENL-
o 3400 nMnyascos npi cyMmapnom uyncae umnyancos 4800.

6. Uamepenne papnHoaKTHBHOCTH TOPSIMUX YACTHU C NMOMOULLIO
mMeropa apropaauorpadguu. IKak BuaHo na rtabna. 3, njasa panvo-
METPHYECKOro onpenenelns HH3KOil (eTa-aKTHBIIOCTH Tpebyerca
3HaynTenbHoe Bpems. Hanpumep, npn u3aMepennn O6GeTa-aKTHB-
HOCTIT yacTHUbl ~ 5.10—!2 Kiopu Ans DOCTHXKEHHS TOUYHOCTI Ccye-
Ta *£109% weobxoanmMo ~ 6 vacos. [lostomy Hapany ¢ Buife-
NneHHeM H H3IMepenremM axKTHBUOCTH OTHeNbLHBIX TOPSIUHX YacTHLL
Ha PALHOMCTPHUCCKHX YCTaHOBKAX, AN OUEHKH aKTHBHOCTH MIO-
royncaeniibiX paalloakTHBHBLIX YacTHU B npobe mpliMeHseTcs Me-
TOA astopaaHorpadiin. 70T CNOCco6 H3IMEpPEeHHS aKTHBHOCTH OT-
AGNLHBIX YacCTily OCloBall HAa TOM, YTO pa3MCp NATHA NOYEpHe-
HIIA Ha PeHTreHOBCKOIl nJienke, 06pa3oBaHioOro B pesyabrare aeH-
CTBHSI N3NYUEHHA YyacTHUL Ha (pOTOCAOH, OAHO3HAYHO CBHA3AH C
KonnyecrsoM Oera-pacnafoB, NPOH3OLWIEALUNIX B YacTHile 3a Bpe-
MA sxcnosuwil. [TosToMy pannoakTHBHOCTL YacTHIB MOXKET OBITH
ouenena no AHaMeTpy MATIIA NOYEPHEHHS1 NpH 3alaHHOM BpeMe-
H 3Kcno3uuuil. Astopaanorpadpusa npo6, coaep)kailux pagHoaK-
THBHbIE YAaCTHULI, NPOBOMIITCA, KaKk onucano B 1. 3. Caeayer 06-
paTiTh oco6oe BHHMAaNHHE 1ia TULATEJIbHYI0 CTAHAAPTH3ALHIO NPO-
Leccon 3KCMOHHpOBaNHa H oOpaGOTKH pPenTreHOBCKOH NJGHKH.

* «Pagnaunonuan posumerpna», nog pea. k. Xaima n I'. Bpaynenaa.

M., HJI, 1958, crp. 190; B. I1. Bapanos u JI. B Top6yuuna, «Bonpoct Ges-
ONacHoOCTil B YPAHOBHIX pyAHHKaxs, Atomu3sgar, 1962, crp. 90.
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[locne npossaeHus, sakpenJenns, npoMbiBKH i1 CyLIKH aBropa-
AHOTpaMMbl MOCTYNAIOT Ha BH3Yyadbiylo o6paboTKy, KOTOpast npo-
BOAHTCSA C NMOMOIUBIO Heratockona H OHHOKyJAsApHOH aynbl (THna
M-24 ¢ okyasapom X 12, HMeIOUHM MHKPOMETPHUYECKYIO LIKaMY, H
H oObeKkTHBOM X2,60) nan mukpockona (MBH-2, MBHU-3 u np.)
co cnabbiM 00beKTHBOM. Tak Kak MATHA MOUYEPHEHHUSA HMEIOT AHD-
(y3nyo rpanKuy, TO pa3mep nsTeH BLIOHpaeTcs MO Kpalo, rfe
novyepHeHHE NPHMEpPHO BABOE 6oablle ByaJiH.

Ana yMeHbuIeHHS CyOBEKTHBHBIX OWIHOOK B H3MEpPEHHI AHa-
MEeTpOB HaHbonee MeAKHX MATEH NoYepHeHus H YJAY4YtIeHHA BOC-
NPOH3BOAHMOCTH pPE3YyALTATOB peKOMEeHAyeTcs nopydartbh palbory
10 PETHCTPALHH H H3MEPEHHIO Pa3MepoB NATEH OAHOMY H TOMY XKe

COTPYAHHKY.
PanHoakTHBHOCTb YacTHULI A CBfI3aHa ¢ AnaMeTpoM nsaTia no-

yepHeHHs d Ha aBTOpaaHOrpaMMe COOTHOLUEHHEM:

A — kdn (2)I
rae 2 <n<d, a K — HOPpMHpYIOWHIT MHOMKHTENb, 3aBHCALLHIT OT
THIA NJIEHKH, pexknMa ee o6pabOTKH 11 BpeMelH IKCMO3HUHHK flal-
HOH NMpoOLl PaJHOAKTHBHBEIX a3po30Jeii.

Hanpumep, ans 14-a1epuHoit axcnosuunn npo6 atmocdepnuvix
asposoJnieil Ha peHTreHoBcKofl naeure tHna PT-1, o6pa6oranHoit B
COOTBETCTBHH C HACTOSIUIMH YKAa3aHWAMH, 3aBUCHMOCTL (2) HMme-

CT BHA:
A (10— xiopu) =0,5d%'* (Mm) (2a),

T. €. NATHO MOYepleHHs Ha aBTopaaHorpamMme HAHAMEeTrpom | MM
COOTBETCTBYEeT a3p030JbHOH 4acTHUEe ¢ aKTHBHOCTHIO 5.10-1 xio-
pu, auamerpom 2 MM — 2,6.10—%iopn, auamerpom 3 MM —
6,6.10—19 iopu 11 1. A. Huxxunii npenen perucrpypyeMoi akTiBHO-
CTH YacCTHUBL Ha 14-AHEBHOH SKCMO3HULIHU 1A PEHTreHOBCKOH IIJIeH-
ke Tina PT-1 pasen (2—3).10—!3 kiopu, ana 7-AHeBHON 3KCNO3M-
UHH — (4-6).10—'° riopu, nmast 2-AneBlOH 3KCNO3HUHI —
(3—4).10—12 kiopu.

3aBUCHMOCTb THNA (2) caeAyeT onpeAenatTh AN Ka)KAoii Npo-
Obl pafAHOaKTHBILIX aspo3oned. [Ias 3TOoro no MeroaHuke, onHcat-
1ot B n. 3, 3 npolul Bhisensercst 5—10 nanb6onee akTHUBHLIX Ya-
CTHL, pa3Mepbl NATCH TNMOYepHelHA KOTOPLIX MpEeABapHTENbHO Ofl-
penenelbl. AKTHBHOCTb H3BJAGUEHHbIX YacTHIl H3MepseTcsa Ha pa-
AHOMETPHUYECKO ycTaHoBKe. Pe3yabTaThl H3MePEHH aKTHBHOCTH
YyacTHL H COOTBETCTBYIOILHX NATEH NOYepHeHHA NAHOCATCS Ha rpa-
(duK, 1o ocH aGcuHce KOTOPOTO OTJHAraioTcs JOrapH@pMmbl AHaMeET-
pOB NATEH NMOYEPHEHNHSA, a MO OCH OpAHHAT — JorapHpMbl aKTHB-
HOCTH. Uepes3 sKcnepHMeHTaNbHble TOUKH NMPOBOAHTCA npAMasn JaH-
1us. Tanreiic yrma HaknoHa 3Toit npsiMoil K ocH aGenuce tga==n,
a OpAMNHATA TOYKH NepecevyecHHs npaMoN ¢ BepTiikaabvlo d==] pas-

Ha k.
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ITpunmep. Us upobul papioakTisibix aspo3oucii, 0rodpainioir
113 aTMOC(hEpPHOro BO3AyXa B NnepHoa npoBeAeHHsa ARepHbIX HCHbI-
TaHMil, u3BneuyeHa 21 paaHoakTHBHAA yacTHUA. Y BCeX YaCTHI Ha
ManopoHOBOH YCTaHOBKe HH3MepeHa O0eTa-aKTHBHOCTb H C NO-
MOULLIO OHHOKYIAPHONM Aynbl onpeaenaelbl pa3Mepbl COOTBETCTBYIO-
WHX nATed noyepHeHHs Ha asropaaHorpamme. Ilonyuennwie pe-
3y/AbTaThl npHBeleHbt B Ta0a. 4 u noxka3aHu Ha puc. 1. Jiunua na
puc. 1, Hauayuum o6pa3oM NPOXOASLLAA Yepe3 IKCNepHMENTaNlb-
Hble TOYKH, 00pa3yeT ¢ 0Cbio alGCuUHCC Yroa, TAHTEHC KOTOPOTO pa-
BeH 2,4. OpanHata TOYKH MepeceyeHHs NPSAMOf C BEepPTHKAJBLIO
=1 pasuna 5.10—", CnepoBaTteabliio, 3aBHCHMOCTb PaAIl0aKTHBIIO-
CTIl YaCTHLUBI OT AHaAMeTpa NATHA NOYEPHEHHA IIMEeT BHA:

A (kiopn) =5.10-1 424 (mm) (20).
N 10’
§§ A(10 ’3rmpzz)=0,5d(f;f,)
%"\
S |
3 10"
W
S |7 T T T TTLTS ,
0

; |
8 1 |
S i
S :

Oy O

S VS
< -2 l

7
01 03 0507 [0 203040 d

Auaremp nsmua noyepHeNLs, MM

Puc. 1. 3apiicuMoctb pagtioakTIBHOCTI! a3PO30AbHOIT uacTiubl OT pa3Mepa
naTHa noueplielns Ha asTopafliorpaMMe



PannoakTHBHOCTH H3BJIEWEHHBIX 113 NpoObi aTMochepHLIX a3-

pososielf YacTHI M COOTBETCTBYIOLHE HM MATIA NMOUepHEHHST 1A

aBTopanHorpaMme,

MNepel Quamerp nsuTna
n/o

Ig d

o

AKTHINOCTL MACTHILLE

Ta6auua 4

g A

novucpIlchus, MM

.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

X N RSN

0,30
0,32
0,36
(0,40
0,41
0,50
0,63
0,63
0,89
1,0

1,26
1,58
1,8

2,1

2,4

2,82
2,64
3,16
3,08
3,16
3,6

1,48
1.5
1,53
1,6
1,61
1,7

"

1,8

1.8

A, 10=10 KIOpH

3.10—2
4.10—2

3,2.10—2
4.10-2
6.10-2
0,16
0,2
0,32
0,4

0,8
1,2
1,2
2,0
2,8
4,0

¥

¥

4
o
9,
8
0
I

COCOC O

]
I

248
26

25

26

278

1.2
1.3
1.5

6. UaMepenne pasMepon ropsiuux aspo3oNbHBIX MACTHL H
onpeneaente UX yaeabiioi AKTHBHOCTH

IHanusie 0 pazMepax ropsiyHx a’po30JbHBIX yacTHL I 00 X

YAEeAbHOH aKTHBHOCTH HEOOXOOHMMH ANA XapPaKTEPHCTHKH CTENEHH
HX BO3MOXHOW OHOJOrHUeCKOH ONAacCHOCTH N BHIACHEHHA MCTOY-
HHKa HJIH MeXaHH3Ma BO3HHKHOBeHHS1 paJHOAKTHBHHIX a3pO30JieH.

Tak kak pagHoaxTHBHbIE€ YACTHIBI NPHCYTCTBYIOT B lCC/aefye-

MOM BO3ayXe BMecTe C OOJIbUIMM KOJHYECTBOM HEaKTHBILIX ua-
CTHL, TO METOAHKA ONpedecsieHHs Pa3MEepoB ropAYHX aspo3o/bibiX

YacTHI AOMKHA obecnieynBaTh BuifiesleHHe PAAAHOAKTHBHBIX YaCTHIL
H3 MHOKECTBA HEAKTHBHBIX.
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Han6onee noctynuoii B yCNOBHAX PagHOJNOTHYECKO! Ipynnbi
C3C sapnserci METOAHKA MHKPOCKOMHYECKOro H3Y4YeHHS PagHo-
AKTHBHHLIX YAaCTHLU, B MNbIEBOM Npenapare, NPHUroTOBJEHHOM CO-
rJ1acHo n. 4 HacTofgWHX YKasalui, ¢ noMouibio o6paTHMoro npo-
ABJACHHS SiaepHOfl 3MyAbcHH THna «P», narorasnusaemoit Bce-
COIO3HBIM Hay4HO-HCCNE/0BATeALCKHM KHHO-(POTOHNICTHTYTOM. Me-
TOAHKa BKJIOUaeT B celdn:

a) NOKpHiTHe nmpemapara XHAKOIl alepuoil aMyJubcHell 1 ee
IKCNOHHPOBaHME;

6) o6paTtiuMoe nposRBAeHIle SIACPHOIT IMYJILCHIL,

B) MHKPOCKONMHYECKoe HCCNeAOoBaHHE PaAHOAKTHUBHBIX YacTillf
H 00paboOTKy pe3yJbLTaTOB.

a. [lokpbiTHe MOBEpPXHOCTH MUIEHKH, PHKCcHpylouletl aapo30/iL-
Hhi€ YacTHUH HAa NpeAMETHOM CTeKiae, COCTONT i3 TpPeX 3TanosB:
MOKPBLITIA MKeJaTIIHOBbIM MOACJOEM, MOArOTOBKII 3IMYJILCHIL 1T NO-
KPBITHA KUBAKOH 3MYJbCHEH.

[lokphHiTile enaTHHOBBLIM TNOAC/AOEM NPEIAMETHOro CTekaa ¢
npocseraeniibiM GuAbTpOM TpeOyercs: AAA Ayyllero cuenneHHs H
Gojiee oAHOpPOAHOrO pacnpefesieHHss HAHOCHMON B HajabHeileM
3MYJIbCHH NO NOBepXHOCTH npenaparta. [logcnoi umeer cocras:

1. Bona (35—40°) 90 man

2. XXenatuna 0,33 r

3. 3% pacTBop XpOMOBBIX KBacCUOB 2,5 mJ

4. 3% pactBOop THMOAA B 3THAOBOM cnuprte 10 Ma

[Topsinok MpHroToBJieHHS MOACAOA: CHA4yana B3BelIEHHAs Xe-
JTaTHHA B TeyeHHe yaca MPOMbIBAETCS B XOJONHO{l BOAe H Pa3MH-
HaeTca. 3ateM npH 35—40° >keJlaTHHY pacTBOPSAIOT H MENJIEHHO
MpH nepeMelINBaHNM BBOAAT KBAacUbl, a 3aTeM pacTBOp THMoJa.
[1purorosaennnii noacnofi GUALTPYIOT Yepes 6YMaKubit GUALTP.
IMoacnoit roToBAT 1lenocpeNCTBEHHN nepel pa6oToll, TaK Kak npw
INHTEIbHOM XPaHEeHHH OH TINeCIieBEeeT .

Hanecenne moacnoss npoH3BOAHUTCSI METOAOM OKYHAHIR Mpej-
METHLIX cTeKoJ. Cyumarcsi npeaMeTHble CTeK/Ma B BEePTHKaJibHOM
MONMOXKEeHHH npH TeMmmneparype 256—27°C. Onepauusi HaHeCeHHS
MOACAOA NMPOH3BOAHMTCA ABa)kKAwl. llocne noachixawus mnoAcnoil
HMEEeT TOJIMHHY 1—2 MK.

ITonrorosxa sMy/nbCHH NPOBOAMTCA ISl MpefOTBpalLeNils Ha-
Oyxanust GoTOIMYNBCHOHHOTO cjlosi NpH ero oGpaGotke. C 3Toil
LeNbIO ANEpPHYIO 3MYJAbCHIO THNA «P» Heo6xoanmMo npeaBapHTeib-
HO 3aAy6HTb, YyTO O6ecneuuBaeTcsi BBENEHUEM COOTBETCTBYIOLLIX
ROGABOK: CMeCH 3THJIOBOTO CAHPTa ¢ rauuepuiom (3:1) u ny6u-
TeJA — CMeCH XpoMaueraTta ¢ pacrsopoM cozxbl. IlybGurenb roro-
BHTCA caenylomiHiM obpasoM. 'OTOBATCA 3anacHele pacTBOPHI:
a) 4% pacteop NayCO; u 6) 109% pactBop xpoMauerarta. [lepen
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BBEACHHEM B 3MYVJIbLCIIIO NPHI'OTOBASETCA CMECL PACTBOPOB «ay W
«6» (B otHowenun 1: 1), xkotopaa B 6 pa3 pasGasasercs AHCTHII-
AUPOBaMIION BOAOM.

Bce onepauun ¢ siaepHoit aMyancueli Tuna «P» npopoaar npu
HCAKTIIHHYHOM JKeJTO-3eJIeHOM OCBeWeHHH €O CBEeTOPUJIbTPaMH
Ne 117 » 118 npu JaMnouke MOULHOCTbIO 25 BT.

Sinepuasn amyabcus naaputca na poasmoit 6aune (37-40°C) npu
Meanenom nepemewnsauny. Ha 100 Ma pacnuasaennoii smynb-
ciin Gepercst 4 MJ1 CMecH cnupTa ¢ rapuepuioMm n 6,5 ma ayonre-
As. Ho6abku peBoAATCs B onpejenelilioil nMocaeloBaTe/bHOCTII —
cifauana CMechb CnHpTa ¢ raHuepHHoM, a 3aTeM No Kamiaam npH
HEeMPepLIBHOM NepeMetHBanil — ayoéurean. [locac veegeuns no-
0aBok sMyJbcHA pasGasBasercss B orHowenny 1:1 auncrHannpo-
BaitHoil Bofoit komuartnoil remneparypet (8 100 mu sogut npeappa-
pireasno ssoantcs 2 ma 1% pacrsopa OpoMucroro KaJsuun).

HoxphiTiie »AKON sMydbeneit oCyecTBASeT s CAeAYIOmKM
o6pasoMm. TpebyeMoe KONHYECTBO AACPIOH IMYJILCHH CTEKAAUINBIM
IVIM KEPpaMHUECCKUM JUNAaTeNieM MEPEHOCAT B NPOOHPKY, KOTOPYIO
noMelalT Ha BoAsHYlo 6anio. He pasMeluHuBast aMyabCHi, AA10T eH
NOJIHOCTbIO pacnaaBuTbea npu Temnepartype 40°C (15 mun). Oa-
HOBpPEeMEHHO CJICAYeT TaKKe NOAOrperb npeamMetTHule crexaa. Ten-
JJoe NPeAMETIIOe CTEeKN0 MOMEeWLaloT Ha CTPOro ropH3OoHTANbHYIO
NMOBEPXHOCTb H C NMOMOUbIO CTEKJAAHHON NaJAOYKH HAHOCAT HaA Cro
NMOBEPXHOCTh HECKONALKO Kaneab XHAKOI 3Myabcun (1 kanaa. na
1—2 cM?). [Hanee crexknsiHoit najouykoit OLICTPO pa3paBHHUBAIOT
9MYJILCHIO MO NMOBEPXHOCTH NpeAMEeTHOro CTekjsa TaxkHM obpasom,
yToOLl 06ecneynTh Kax MOXKHO Gonee paBHOMEPHLIH Coil. 3aTeM
noMelalor npegMerHoe crekso Ha 30—60 cex. Ha Boasityio 6aiio
A obecneyeHst PABHOMEPHOIT TOJMULHHBLI 3MYJbCHOIIIOTO CJOS.
ITocne 3Toro npexMerHoe CTCKAO KAaAyT HAa rOpPH30ITAJNbLHYIO NO-
BepxXuoct, 11 ocrasasior na 2030 mnu. ana cryaencunn. Hanec
IMYNBCHOHHLIA CNAOH CYWIHTCS B TeueHHe 2—3 4acoB NpH TeMnepa-
Type 18—20° B notoxe oGecnbinieiHOro Bo3ayxa. Boicoxwie mpe-
napaTthl NpHXHMAIOTCA 3aTeM K PEHTreHOBCKOH NJieHKe, KaK 3TO
ONMMCAaHO B M. 3, H NMOMELIAIOTCS1 B CBETOHENPOHHIlAeMblil AUIHK
M akcnosHuuH. B npaablieiiuem apropagHvorpadiis ¢ npHMene-
HHeM OObIYHOH PEHTrelOBCKOH MJIEHKH NMo3BON/ET OnpelleNuTh ak-
THBIIOCTb YaCTHL, a TaKXe HCKJIOYHTDL BO3MOXIibie apTepaKTH,
BO3SHHKHOBeHHE KOTOPLIX MOXKeT OblTb CBA3aHO, HampliMep, C my-
3bIpbKaMH BO3AyXa B 3MYJLCHH HJAH C €e XIMHYeCKHM B3aHMO-
NeACTBHEM C YaCTHUAMH HCCAENYEMON NbIIH.

6. IIposaBnenne sMynbcuu ¢ o6palieHHeM HeraTlBlOro panno-
rpaguyeckoro H3o6pa<eHus B No3uTHBHOe (00paTHMoe nposBae-
HHE) NPOBOAHTCA NMOC/]E IKCIHOHHPOBAHHS B Teuenue 2—I14 cyrTok
(B 3aBHCUMOCTH OT MHHHMAJbHOIl AKTHBHOCTH YacTIlll, Pa3Mepbl
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KOTOPHIX HYXKHO H3MepHTb). Daarofaps o6paTHMOMY nposizaeniio
SMYALCHH PANHOAKTHBHAA MACTHIIA He 3aTeMHSETCst Henpo3pavy-
HbIM NATHOM, 00pa30BaHHBIM B Pe3yAbTaTe ACHCTBHS H3JIYUYEHHS
5TOH YacTHULI Ha (OTOCAOH, KaK 5TO ObiBaeT npyu OOLIYHON ero
o6paboTKe, a OKaspiBaeTCd B LEHTpe OGeCUBETHOrO NPO3pPayHoOro
Kpyra, YTo Nno3BoJisieT NPOBOAHThL €6 MHKPOCKONHYECKOE H3yyeHHe.

lMocaepoBarenbHOCTh M PEeXHM Onepauni odOparumMoro
NPONBAEHHSA SAJEPHOH IMYALCUHH THNA «P»

L ]

ONacHOCTII  ero
NPOMbIBKIT

HENno-

Hanmenosanile onepauufi TeMmnepatypa Bpemsn
H cpena pacrsopon Hpumeuanne
| 2 3 3
. ¥xcycran eanna.
2% pacreop ykcycHofi 17—18°C 3 Muda.  UYrobOun u3bexxatb uype3-
KHCAOTHI MEPHOro pasMArueHilss xe-
JIATHHOBOTO CNOR H, cheno-
BATENALHO,
noppe Aexilst,
BIJIOTEL A0 (uKcHpopanis
NMPOBOARTCA B  YKCYCHOIT
Bauue. C 3Toil e ueavio
TeMneparypa oOpabarniBa-
IOIHX pacTBOpOB noaaep-
XKIBAETCS NOCTOSHHOI.
2. ITepsoe npoasacuue.
Bona naucrua. (35— |7—18° 12 M. PactBop Hecroex n no-
40°) — 500 ma 3TOMY TOTOBUTCH
Meron 2 1 cpeacTBEHHO nepen 1Cnoib-
I'ngpoxuvon 14 r 30oBaHHeM.
Cyasdpar mnarpusn Gea-
BOAHbI 25 r
BpoMHcTHIt Kanani 2 r
Pogannucroit Kamiit
20T
Eaxuit uarp 2 r
Yraexicn. xanii
(notaws) 40 r
Bona mucria. xoa.
nolxn
3. ITepsas npomoviska. 17—18° 30 cekK.
2% pacrBop yxCycHof
KHCANOTH
4. ITepsoe obpaujerue. 17—18° 6 M.
JIByxpoMoBOKHCABI#
kanuin 10 r
CepHana KHCJIOTa KOH-
uenTpupoBaunnas 10 Ma
Boaa auncria. no t &
9. Bropas npombtexa, 17—18° 30 cek.

2% pacTBOp YKCYCHOM
KHCOTHE
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1 2

3

6. Ilepeoe ocaeraenuc.

7. Tperoa npomotexa.

8. Jaceerxka.

9.

10.

I1.

12.
13.

14.

17—18°
Cyavdur Hartpua 6es-

poanbiit 100 r

Boaa auvcrun. no I n

17—18°

Bropoe npoaeaenue. 17—18°
Boga amucritn (35—
40°) — 500 Ma

Meron 1 r

Cyaspur Hatpus OGes-
BOAHBIT 37,5 1
Tuppoxnton 4 r

Cona 6essoad. 20 r
bpomitcThifi  Kaani
25 r

Boaa puerna xoa.
nol n

Yereepran npomviexa.
2% pacrpop yxcycHofl
KICNOTH

Boaa puerna. (60—

QuKcuposasue.
Boaa aucrua. 60 —
70°) — 500 ma
Lunocyavdnr 200 r
XJA0pUCTHI aMMOItIiT
o0 r

MeraGucyanrdur gannus
20 r

Boaa guctua. no 1

ITaraa npomotska.
Bora aucrua.

Bropoe obpaujerue.
HByxpomMoBOKXICABI
kanauft 20 r

CepHaa xiicaora Kom-
HeHTPHUpoBaBHAsa 20 mMa
Boaa mucruan. go | &«

lecran npomwviexa.
Boaa muerua,

17—18°

[7—18°

17—18°
17—18°

17—18°

G minr.

10 st

|—2 mMuu.

6 M.

30 cex.

[0—15 mMun.

10 mui.

o mu.

2 MHM,

[Tocne npomsiBKil ¢ no-
BEeNXHOCTI! npenaparon
MOKpoOit BaToit 1enecoob-
DA3HO  YAAANTB OCTaTKIt
BoAbl. Yjajenne Kaneno
1neo6XxomMo NpoBoANTD
TUWATEeABHO 11 AKKYPATHO,
9TOo6L! e  noBpealTh
IMYALCHORNULIA CAOM.

(npur HCAoAb3opalli
JMEKTPHUYECKON NaMnbl
75 BT, pacrnonfoxenHolt Ha
paccroariin 1—2 ™M ot
IMYJALCHOIIIONO CJOA.
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| 2 3 4

15. Bropoe oceeracue. |7—18° S5 mu.
Cyappur narpna Ges-
poouuiiln 200 r
Boaa aucrua. po 1 n

16. Oxonuareavnas npo- 17—18° 10—15 mum.
AvleKa.
Bona juicrua.

Cywarcst npenaparul 3 0ObLIYULIX YCNOBHAX B BEepTHKaAJLHOM
noaoxkenuis. flocne rakoit o6paborkn ¢orocnoil crainoBurcst Ko-
plHYlieBbiM H npo3paunbiM. Ha 3ToM KopnuuepoMm ¢oiie npHCyTCT-
BYIOT MaJjleHbKHe CBeTAble NsTHA, Jerko oOHapyKHBaembie NpH
npeasapiTe/ibliOM NPOCMOTPe npenapara Moy MHKPOCKONOM nNpH
MajioMm yseanyeunud. B uentpe OecuserHoOro npo3pavHoro kKpyra
npi 60JAbLWOM yBealeHHH BuAlta paJlHOaKTHBIIAs YyacTHILA.

Mo:xHO NoNb30BaATLCH TaKXe It Apyroil MeTo/1HKOit oGpaTHMO-
ro NpofBJIEHUA, HCNOAb3YIoWlEll 6oJiee LeHlible PeaKkTHBH, 110 Aa-
owell CyleCTBENHYI0 3KOHOMHIO BpeMeHN.

fMocaenoBaTenbHOCTbL H PeXXHM onepauiit o6paTumMoro
NPOABACHHA RAEPHOH IMYALCHH THNA «P»

HanmenoBanue onepaunit Temnepartypa Bpems [Tpnmeyanie

Il cpeaa pacTBOpoOB
1 2 3 4
1. [Tpossaenue. 17—18°C 12 Mnn.  Pactsop rorossrca lie-
Boaa nucrna. (35— NOCPeACTBEHHO Nepes, npo-
40°) — 500 mn SABJCHIIEM,
Meron 2 r

I'napoxnuott 14 r
Cyavpnr narpun 06es-
BOAHDLIT 25 1
BpoMucThlit Kaanit 2 r
Popannctetfi Kaanit

20 r
Eaith Hatp 2 1
lToram 40 r
Bopa aucrua. ao | &

2. lepsas npomuicKa. 17—18° 5 M
2% pacTBOp YKCYycHoit
KHCAOTH

3. O6pawenue. 17—18° 6 mmt.  3anmacHble pacrsopn B
JanacHoit pacrsop A. OTACNBHOCTH MOTYT XOpO-
Bona aucrun. 400 ma WO COXPAHATBHCA B TeuelHe
Mapranuosokieabit xa- noaroro Bpemenil. Cumeure-
AHi 4 r HMe oBoHx sanacHHX pa-
3anacuoit pacrsop b CTBOPOB HYXHO NpPOH3BO-
Boaa aucridg. Xxoa. AUTDL 1IeNOCPepCTBeHHO Ie-
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I 2 3 4

w

600 ma pea hcnoabsopauilem obpa-

Cepnast Knicsora  Koi- waiomero pacrsopa. Che-
HENHTP. O MJ WwaHKHBIT o6pautaouttiit pa-
cTBOp OBLICTPO MNOPTHTCHI.

4. Bropaa npomuiska. 17—18° D M.
Bona RrHCTI.

5. Qcseraenue. 17—18° 5 M.
Merabicyabthur Kaans
0r
Boaa aucriian. ao 1 4

6. Tpersa npomutaxa. 17—18° 5 mnn.
Bora muctiu.

7. druxcuposantie. 17—18° 10—15 mam.  PaGounit pacrsop co-
3anacuoit pacroop A. CraBAseTcs 113 3 4acreit 3a-

Bona pucrua. (60— nacioro pacrbopa A 1
70°) — 200 Ma 4 uvacred 3apmacioro pa-

Minocyavpnr 200 r croopa b.

XnopucThilt aMMounis
50r
MetaGucyaspur Kanus

20 r
Boga mucrua. no 1 &
JanackHoft pacreop b.
Favuepnr 1,3 a
8. Okonuaresvtas npo- 17—18° [0—15 mun.
MoloKa.

Boaa ancriuJa.

B. OnpeneneHue pasmepa pagHOaKTHBHLIX YaCTHLL NPOBOAHTCS
NyTeM MX HeNOCPeACTBEHHOr0 BH3YaNbHOIO H3MepeHHST MHKPOCKO-
noMm MBH-1, MBH-3, MBH-6 u 1. n. [Ipn npeasapuresbHoM npo-
CMOTpe mnpenaparta ¢ Heablo 00HAPYMEeHHsT CBeTAbIX MATEH C pa-
AHOAKTHBHLIMH YACTHUAMH pekOMeHAyeTCn padoTaTh C OKYAsipOM
X7 v o6bekTHBoM X 10 (auamerp noast apeuns okono 1,7 MM).
HNamepennst pasMepoB panHOAKTIIBHLIX YacCTHH JYYylle BeCTH C
G0nbuItM YBeJIHYeHHEM — oKyasap X7 n 06bexkrus X40 (aunamerp
nons 3peuua — 400 mMk). boabuee ypenuuenne tpelGyercs AHLD
DAl H3MepeHUus pas3MepoB uacTHI MeHee | MK, KOTOphie BCTpeua-
IOTCA CPaBIIHTENbHO pPeNKO.

N3mepesue paamepoB 4acTnll NPOH3BOAHTCS € MOMOULBIO LIKA-
npl okynapa X7. IlpeasaputenbHo onpenedssiercss Leua ReeHHS
3TOH WKaJMb C NMOMOULbIO 00bEeKT-MHKpOMeTpa, LleHa HeNeHHsT KO-
toporo pasHa 0,01 mm. Llena peneuns oxyaapa X7 npu o6bek-
THBe X40 paBHa oxosao 3,4 MK.

C noMollbi0 npenapaToBOAHTENST MHKPOCKONa NMOABOAAT OAHY
CTOPOHY YacTHUbLlI K JIOOOMY [eJIeHHI0 LIKansl H onpenensior,
CKOJIbKO JeJIeHHH LUKaJbl 3aHHMaeT 3ta uacrhua. Ilockoabky Hc-
ciielyeMbie YaCTHUBI YacTO HMEIOT HenpaBuibHYIO ¢opMy, TO CJe-
AyeT H3MepATb MaKCHMaJbHLIN Dmax H MHHHIMaARbHBLIA pasMmep
D min BHANMOH MJOCKON NPOSKUHH YACTHLBI.
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O6beM yacTipt BLUHCASAIOT 10 popmyie:

e 2

6 Dpnax Dlnin (3),
NOCKOAbKY GONLINNHCTBO YACTHI, KAK Teja TpexX u3aMepenus, Jjo-
XKaTcsl Ha TMJIOCKYIO TMOBEPXHOCTh CBOeH Oonblueil npoexuieil.
B stoit popmyae o6beM V BripaxieH B ¢M?, ecalt Dyin 1 D pax BHI-

pa)<eHbl B CM.

YaenbHan agtupnoctb a (Kiopu/r) waxoanrca no qgopmyne:

a = A (1)
I—V.P s

rae A — pagHOAKTIBHOCTDL YACTILDI, Kiopl; V — ee 00'LeM, Buiysic-
Jennwuiii no gopmyae (3), cM®, p — npeanosnaraeMasi IIOTHOCTD
MaTeplnana yacriu, r/cus.

[Ipumep. Hacrnua pamnoakTHBHHIX as3po3oJieil, BHGpachi«
BaeMbLIX 113 Katlanos obayyarens raMMa-ycTaHOBKH C HerepMeTHy-
HLiMn npenapatamu Co® B o6Goaroukax n3 ueprkapeiowieil cranu,
nop Muxpockonom MbH-6 ¢ okynspom X7 u o6bextusom X40
IIMeeT MaKCIHMAJIbHLIH 3 MHHMMAJIbHBIH pasMep BHIOHMOHN NpOeK-
uun 2 n 1,2 geneHna cootBercrBenHo. Ee aKTHBHOCTb, H3MepeH-
Hast Ha ManodoHOBOH ycTaHopke, paBna 4, 1.10—° xiopu. Uena
neneHnuss Mukpockona MBbUM-6 npu okynsipe X7 n o6nexkruse X40
paBHa 3,4 mx. CnepoBatrenbHo, MaKCHMaNbHBIH H MHHHMAaJIbHBIA
AHaMeTpsl yacTuun paBubl 6,8 u 4,1 Mk coorBercrBeHHo. [lpumem
IVIOTHOCTh MaTepHasa uyactunbl p=7,8 r/cM3 Torma ymenbHas ax-
THBHOCTb MaTepHa/a 4YaCTHUH paBHA

64,1.10-°

A= ———t =92 iopn/r
3,14.6,8(4,1)2.10—12.7,8

7. OnpeneneHne raMMa-u3ayqaloiiHx U30TONOB B ropsauMx
YacTHUaX ¢ NOMOUILIO CUMHTHANAUHOHHOrO raMmma-cnexTpoMerpa

CJHOXKIIBIA CNeKTp raMMma-jayuesi, HCMYCKaeMbIX TFOPSIYHMH ua-
CTHUaAMI, MOXKeT ObITh MPOAHANH3UPOBAH C MOMOWBIO CLLHHTINIIS «
LIHOHHOTO raMma-cnekTpoMerpa. [ns cnekrpomeTpuH raMma-nus-
JyyeHHs TOPAYHX A3PO30JbHBLIX YACTHI, HCNOAL3YEeTCA CHHUHTHISN-
LHOHHBIH JAaTUHK, K KOTOPOMY B KayeCTBe PEerHcTpPHpYIOLLEero npu-
6opa NpUCOeANHAETCA MHOrOKaHanbHLIH aMNIUTYAHHBIH aHaaHu3a-
TOp uMnyabcoB (Hanpumep, tuna AH-100). UMnyabchl oT AaTyH-
Ka nocTynamoT Ha AudepeHuHanbiblii  anaan3aTop HMAOYAbLCOB,
MpH NOMOINH KOTOPOr0 NPOH3BOAHTCA COPTHPOBKAE HMIMYJ/bLCOB:
HMNYAbCHl ¢ PABHBIMH aMNAUTYAAMH coOHPAIOTCA U PETHCTPHPY-
IOTCA B COOTBETCTBYIOUWIHX KaHanax. PacnpeneneHHe uHcjaa HM-

NyJAbCOB 32 HEKOTOPHIH NePHOA U3MEpPEHHT NO KaHanaMm Haer ram-
Ma-creKTporpaMmy npoosol.
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Llna nsmepentist BHICOKOIKTUBHLIX YaC i MOXIO HpnMetisth
cCepHilllo BHNYCKaeMblll OTeYeCTBeHHOH NPOMBILINEHHOCTLIO YHH-
BepCcanblibiii CHUHTHAASIUMOHHBT naTyuk THna YCI-1. asa cnekr-
poMmeTtpnyeckux nenefi B parynxe YyCJI-1 moryr OnTh 1cnosb3oBa-
bl kpHcraaa Nal(Tl) auamerpom 40 m Bricoto 50 MM M KpH-
craan Nal(Tl) tex >xe paamepoB ¢ «kosoauem». Pasmepnl «Ko-
aoaua» — 12X 36 mM. [LaTuuk ¢ xpHcTanJaoM MOMCLLACTCS B CBHH-
uobbtit KOXKYX YCL-1-2 ¢ ToawmuHoit crenkn 33 Mm. Huxkiue npe-
Aensl H3MepseMoit akTHBHOCTH Ha ycTaHoBke YCJI -1 npu oTHOCH-
TenbHOlN oWwKOKe *=10% 1 ppemenn usmepensiss 3 vaca npupene-
Il B TA6A. 5.

TaGauna 5

H3oton Zr9 4 Nb9 Cs137 Cel4t

Huwxknauil npenen n3-
Mepsiemoit aktugHocerin  3,6.10-10 3,9.10—1° 2,2.10~°

JIns naMmepennsa yalc BCTPEHAIOUINXCA MANOAKTHBHBIX 4aCTHIL
HCOOXOAHMO HCMONB30BATE CHRELHANbHBLIE CREeKTPOMETpHUecKHe
YyCTAHOBKH C NOBBIIEHHOH YYBCTBHTENAbHOCTbIO. C UeAbIiO yBeHYe-
HHA POT03dDEeKTHBHOCTH peKOMEIAYCTCS NPHMEHATh CNCKTPOMET-
puyeckHe xpucraaibt Nal(Tl) pasmepamu: 60X60, 7050, 80X
80 MM B coueranHu ¢ ¢GOTOyYMHOXHTEAsAMH THma DIY-43
(PDY-1D), umerownx auamerp dorokarona 75 mMm. [na cHuxe-
HHA raMma-gpoHa JAaTUHK TraMma-cneKTPOMeTpa noMmeutaior B
CTaNbHOIl HAH CBHHLOBBIA KOXYX ToAwuHoi o 10 cM. Bnaroaaps
yBeaunyennio ¢oroapPexTHBHOCTH H CilHxeHHIO doHA Takas ycra-
IOBKA MO3BOJSIET H3MEPATHL CNEKTPhl raMMa-H3AYUaIoUtHX YaCTHL
¢ aktusiocrolo 10—1"—10-10 kiopw.

[anvueiimee cunxenne ramMma-gotia I NOBLILICHHE YYBCTBMU-
TEJNLIIOCTH MOXKET OLITL AOCTHIHYTO OKPYIKEHIleM JAETEKTOPA CueT-
YHKAMH, BKAIOYECHHBIMH B peX<HM aiiTHcoBmaaeninit ¢ AeTeKTOPOoM,
a TaK)Xe npuMenenueMm Merona 4 = —P, 7-copnageHuin («Pannoax-
THBHbIE 3arpsA3sHeHHd BHewwHell cpeawvt, [ocatomusaar, 1962,
crp. 111).

CusiTHe CcnexTpoB raMMa-u3nyueHHs ropayux vactil npoBo-
JIHTCS B CNeRyIoLLeil NOCNeaoBaTeAbHOCTH.

a. 'paayuposka ramma-cnekrpomerpa. 3Heprua raMmma-Hany-
YeHHs onpeneyiieTcs No NOJA0KeHHIo poTonHKa Ha SHepreTHYECKOH
lIKaJle TaMMa-cnexrpoMerpa. paayHpPOBKY 2HepreTHYecKo# LIKa-
bl CNEKTPOMeTpa NPOH3BOAAT C MOMOILLIO H30TOMNOB, 3HEprut
raMma-jauiiit KoTopeix xopowo H3sectHa (Ce', Hg?®, Au!%,
Cs'¥7, Zr%, Co® u pgp.). [To panibiM MaMepeHHit 1a raMma-cneKr-
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pomerpe pajga H30TOMOB C HIBECTHOH AKTHBIIOCTLIO 1 3yepruei
raMma-Jaiii cTpoHtcst rpafyupopouniii rpadpHk (T. e. rpadux
3aBHCHMOCTH 3HEpruH ramMa-HajyyeHHs OT HOMepa KaHaaa aMn-
JUTYAHOrO aHaJjiu3zatopa, COOTBETCTBYIOUICTO nonoKeHHio ¢oTo-
nuka). Heo6xoAnMbIM yCaOBHEM AAS TOYHOro onpefeneHHsa 3Hep-
HH HEH3BeCTHOI1 raMMa-JHIIHH ABJSETCS JHHEHHOCTh TpaAyHpo-
BOYHOro rpacduiKa He xyxe 5—10%.

[TockonbKy clATHEe raMMa-CneKkTpoB NH3JAY4YeHHS TopsSYHX ua-
CTHL| TpebyeT A0 12 yacos HenpephiBHOH pabdoOTH yCTAHOBKH, TO
HeCTaOHNbHOCTb NOJIOXKEHHA (POTONHKOB Ha CcheKkTporpaMme 3a
BpeMS H3MepeHHa He AONKHA npeBuiath 2—3Y%. Tak kak npak-
TIYECKH HEBO3MOH(HO H30exaTb Apeida 3JIeKTPOHHOIl annapary-
PHl, TO NPH H3MEPEHHH FOPAYHX YACTHL CACAYCT Yalle KOHTPOJH-
poBaTh HEN3MEeHHOCTh TPajyHPOBKH CneKTpoMeTpa, no Kpaiineit
Mepe nepen HayaloM H B KOHLE H3IMEPEeHHH.

s nepexoga K a6CONOTHONH aKTHBIOCTII raMMa-H3/yyalonle-
ro H3oTona Heo6xoAHMO 3HaTh POTO3)PEKTHBHOCTL CIEKTPOMETPA
AJIST rAMMa-JIHHHAH pasnyHbIX SHEPTHH, T. €. OTIIOMEHHE IO aaH
¢oTonnka K aGCONOTHOII aKTHBHOCTH B pacnajax B MuHyry. Po-
TO3()p(PEKTHBIHOCTL raMMa-CIICKTPOMETPa ONpeaensieTcs ¢ MoMoLLbIO
H3MepeHHit HCTOYHHKOB raMMa-H3a/jqyyeHHs C H3BeCTHOH a6CoJIoT-
HOl aRTHBHOCTBIO (0,1—10 MK/kiopu). Taxkue HCTOUHHKH MOrYT,
6bITh H3TOTOBJAEHB 13 H3oronos tuna Hg203 Csi37, Mn%, Co%,
Na2* n ap. ¢ H3BeCTHLIMH cCXeMaMil pacnajia U TOYHO onpemeneH-
HLIMH 3HepriusMil raMMa-auHRi. KpoMe TOTO, 11a OCHOBE 3THX JKe
H3MepeHHl onpelensercss COOTHOIIEHHEe MeXXRY BHICOTOfi doTonu-
Ka H OCTaNbHBIMH YaCTSIMU CMEeKTpPa — KOMNTOHOBCKHM pacnpepe-
JICHHEM H NMHKOM 06paTHOrO paccesiHusl — AN Ka)KaAoH ramma-Jjn-
HiH, Takne HaMepenHa HeoOXOAHNMHE AR AHANHU3A CJOXKHLIX FaM-
Ma-CueKTpPOB (CM. HHXKe).

6. Hpentudnkauus nH3oronos no cnexrporpamme. Onpepene-
HHE M3OTOMHOTO COCTaBa PAAMOAKTHBHOCTH TOPAYMX UACTHI| TNPO-
H3BOAHTCA NO 3HEPriH JIMHHA HAa CNEeKTPorpamMMe H MO CKOPOCTH
Cnaja MHTEHCHBHOCTH 3THX JAuUHHUN Co BpeMeneM. Hlaentndnxkauus
H30TOIMOB I10 FaMMa-CneKTpy NPOH3BOAHTCS CJAEAYIOUIHM O00pa3oM.
Onpegenserca nNOROXKeHHEe OTAENBIILIX NHKOB HA CHEeKTporpamme.
3ateM B COOTBETCTBHH C 3HepreTrHuyecKkoil rpaayupoBKoii raMma-
CNeKTPOMETpA OnpefensieTcss sHeprus raMma-usayuvartesnes, coort-
BETCTBYIOIHX 3THM oTtonukam. Ecau onpeaenenusa sHepruu ram-
Ma-u3nyyarenn HemoCTaTOUHO AAS HaeHTHdHKAUHM H3oTOna (Ha-
npiumep, ramma-u3nydenne Ru'®® n Ru!%+Rh'% perucrpupyeres
KPHCTAMJIOM KAaK OAHA JHHHA), TO HeOGXOAHMO NPOCAEAUTH 113Me-
lHeHHe COOTBeTCTBYIOLLEro ¢oTonuka Bo BpeMenu. 1o AaHHEIM MH-«
HHMYM JIBYX M3MepeHHil onpefienfeTca MEPHOL nojaypacnajga H30-
tona. [1o n3BecTHbIM HEPTHIM FraMMa-JAHHHIA M NepHOAY Koaypac-
najfa OJHO3HAYHO ONpegenserTca H30Tom.
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B cayuae, ecan ramma-cneKTp COCTONT u3 auunl, npunamiexs-
WX pasnHHIbiM 1130TONAM, HCOOXOANMO PA3JON(HTL CACKTP ram-
Ma-Jiyyeli Ha oTAenbHble KOMIOHEHTH. Pasnokeune npoBoauTCA
rpagpHyeckumM NyTeM NOcheAOBaTENbHO, HauyHHast C CAMOHW JKecT-
KOW AUHHY cnexTpa. [aMma-cnekTp XecTroil KOMNONeHTHl, HOpMIi-
poBallHbIi Ha BLICOTY (OTONHKA, BINUCHIBAeTcda B OOLMIHA CNEKTP.
dopMa Ka)kAOro BNHCHIBAEMOro CnexkTpa JomkHa ObiTh 3apaHee
H3BECTHa H3 H3MepeHHH B TeX (e YCAOBHAX raMMa-cnexkrpa H3o-
TOMNa, KOTOPOMY NMPHHAMAJICKHT 3Ta NUHHA. [Tocne BrlupTanua Bnu-
CAHHOro CMEKTpa BLIAECAACTCA CJAEeAYIOHH (QOTOMHK II TAKIM JKE
crnocoGoM NPOBOAHTCS BHIYNTAHHE FaMMa-CriekTpa CleAylowuen no
JKECTKOCTH JAUHHM B T. A. IlpaBiabHOCTE Takoro passoxesnns
MOXHO NpoKouTpoNNnpoBaTh AHOO0 MO COOTHOWECHHIO OTACNLHBIX
raMMa-JaHHKEIT OANIIOTO H TOrO e H30Tona, JHGO no NMoAyuHpHiIaM
BLIEASIEMBIX B pe3ynibTaTe BHUYHTaHHA (oronHkoB. Iloao6Hblil
aHanH3 CMeCH OCKOJIKOB AeJIeHHA B TJ00alblHbLIX BbIMAACHHSIX
NPOAYKTOB AAEPULIX B3PHIBOB OnHcall, HanpuMmep B cOoOpHHKE
«TexHuka n3MepeHHil paaHOAKTUBHLIX npenapartos», M., AToM-
nanar, 1962.

B. Onpejenenne akTMsROCTH n3oronos. Ecan doronuk Buje-
aeit, To a0CONMOTHAA aKTHBHOCTL H3otona A(E,) onpenenserca no
naotaan coorsercrayloutero doronnra S(Eo):

S (Eo)
€ (o)

rae It (Ep) — dorosdpdexrusiiocTh OTrpagyHpoBamntioro raMmma-
CTieKTpoMeTpa nna nawHoi sueprin. Beanyuna naowaan ¢oro-
MiKa MoXeT 6hIThb BLIYUC/CHA NO POpMYyae:

rae: H — MaxkcumanbHaa opausara $poronnka;
a — IHPUHA POTONHKA HA NMOJODBHHE BbICOTHI.

A (F-o) - (5)1

Ecan paspericine ramMMma-cnekrpoMerpa He MeHAeTCsA, TO 3a-
Aaya KOJIYECTBEHHOrO OnpeflesieHHs raMMa-Hu3nyyatensa CBOAHTCS
npH Aannoil TpaaynpoBKe CHeKTpOMETpPa K N3MEPeHHIO BLICOTHI
COOTBETCTBYIOMUX doronukos. [Ina onucanna Bepuinsbl GoTONHKA
c/ieflyer nonb3oBathest 6—8 coceauuMu rkaHanaMmu. TouHoCTh on-
penenennsa naowany doronnka no dopmyne (6) npeBOCXOAHT
TOUHOCTL METOAA rpadHueckoro lamMepeHus naouanll GoronHxa.

TounocTh onpeAcnenda aKTHUBHOCTH H30TONOB, H3AY4alOWHX
raMma-kKBaHTLl 6o0Jiee BLICOKHX SHepriiit, Bbllle, TaK KaK B 9TOM
cjiyyae NMpPH BHIASACHHH (OTOOHKA HC BBIYHTAIOTCSI UMNOYJbCHI
KOMNTOINOBCKHX pacnpefieieiii, KotTopblie COOTBCTCTBYIOT GoJiee
JKEeCTKIIM raMMa-JHHISIM.
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8. Onpenenenue cocrana HEAKTNBUBLIX KOMAOOHEHT ropsiyux
a3P030AbLHLIX YACTHIL

CopepikaHte pas/NHYHbIX HEAKTHBHBLIX 3N1e€MeNTOB B TFOPAYHX
a3p030/abHLIX YyacTHUAX MOXXeT ObiThb onpenesnieHo MEeToAOM peHT-
reHocnexkTpaabHoro MukpoaHaansa. [loaroroBka wacrnum nan
PEHTreHOMHKpOaHaiu3a MNpOBOAMUTCA caenylomuM obpasoM. Hs
npenapara, noapepruyroro o6pariMomMy nposineHHio, BHPe3aloT
YYyacTox opravuyeckoit naeiku pasmepom 0,5X0,5 MM, comepxa-
Wi ropsyylo yacTHlly, BMeCTe ¢ NPHUMbIKAIOMHUM K HEeMy yyvyacrt-
KoM ¢doTocnod. Ha noanoxky M3 MeraJjja, NPHUCYTCTBHEe KOTOPO-
ro B yaCTHue Iie oxupaercsi pasmepoM 5X5 MM HaHOCHTCA Ma-
Nelbkaf KanJs pacTBOpa nepXJOpPBHHHIOBOH CMOALI B AHXJAOP-
stane. [anee, ¢ noMolub0 HIJibE MUKPOMaHHNYJATOPA Bbipe3aH-
HbIfi Y4aCTOK OpPraHHYecKoH NJEeHKH ¢ ropsyed 4acTHueill noMe-
maerca B LeHTp kangau. Ilocne BLICbIXaHHS pacTBOpHTend pa-
JHOAKTHBHAsA YyaCTHLIA OKAa3biBAaeTCA MNPHKPEIVIEHHOH K MOBepXs«
HOCTH noasioxky. Ilanee moAnoxky scrasasior B 060fiMy H Mo-
MEUlal0oT B BAKYYMHYI0O OOBEKTHVYIO KaMepy MHKPOaHaJau3aropa.
Hacruua Habaiopaercss B LUEHTPe CBETJOro nATHA B SAAEPHOI
3MYJILCHH B ONTHYECKHH MHKPOCKOI, HCNONAB3YIOWHH OTPAaXKEHHBbIiH
CBET, H MOXeET nepeMelaThCs ¢ NOMOILBLIO MUKponoAay 6e3 Ha-
pywenua Bakyyma. CneuuanbHas 3JeKTPOHHO-ONTHYECKas CH-
cTeMma, cocToflas H3 3JIEKTPOHHOH MNYIIKH H 3JeKTpOMAr«
HHTHBIX JHH3, CO3JaeT NYYOK JIEKTPOHOB AHAMETPOM OKO0JIO | MK.
HaBsenenue nyuyka Ha 4yacTHUY OCYLIEeCTBJAsIeTCA C MOMOULbIO MHK-
poOCKOMna, ONTHYEeCKaa OCb KOTOPOTO COBMELLEHA C OChIO 3JIeKTPOH-
HOTO myuKa.

AnexTpounst ¢ sneprueit Ao 50 k3B BO36GYXKAAIOT XapaKreph-
CTHYECKOE PEeHTIreHOBCKOe H3JyueHHe aTOMOB B 00heMe HECKOJbL-
KHX KyOHUecKHX MHKpOHOB. M3jyyeHue pasnaraercd B CHEKTP C
NOMOUbIO PEHTTEHOBCKHX CHNEKTPOMETPOB C H3OTHYTHIMH MOHO-
KpHCTaANaMH. UHTEHCHBHOCTD CNEKTpabHLIX JIHHHH H3MepAeTcs
cyeTuikaMy lefrepa, CUHHTHANAUHOHHLIMH CUEeTYHKAMH KOPOTKO-
BOJIHOBOI'O H3JYYE€HHs1 H NMPONOPUHOHAJABHBIMH CYCTYHKAMH AJHH-
HOBOJMHOBOT'O H3JIyUEHHSI.

PerTreHocnexTpansieie Muxkpoadaausaropst tuna PCAIU-2,
PCAII-30C 1 PAMC-2K, nefictByiome B MHCTHTYTE reoXHMHH
H aHaauTHueckoil xuMunt uM. B. M. Bepuaackoro AH CCCP, tuna
jXA-3A 8 Uucriryre kpucranaorpadpun AH CCCP 11 ap. chumaior
CNEKTP XapaKTepHCTHYECKOTrO HU3AYYEHHAI B HHTepBaJie MAJHH BOJIU

or 0,7 no 10 A, uro oGecneyHBaeT perucTpaiiio BCeX JeMEHTOB
OT Mgnz 1o Ugs.

BMmecrte ¢ yacthuen B 06eKTHYIO KaMepy MOryT ObITh yCTaHOB-
JIeHbl 3TaJIOHLI, MO KOTOPbIM NMPOH3BOAHTCA HACTPOiKa CnekTpo-
METPA Ha PerHcTpauiio onpefeneHHbLIX JiIHNE 3JIeMEHTOB H H3Me-
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peHHe HHTEHCHBHOCTH XapaKTepHCTIYECKNX JIIHIH OT YacTHULI H
sTanoHa. OTiowleHHe HHTEHCHBIIOCTel AHKNI1 (32 BbiveTOM dona)
paBHO BECOBOH KOHLEHTPALIIH 3JeMenTa B YacTHLE.

Ilpumep. Ha puc. 2 noxasan cnexTp xapaxTepHCTHYECKOTO
PEGHTIeHOBCKOrO H3/1yYeHHA PAJHOAKTHBHOH YaCTHUbI, CHATLIH MN4d
peHTreHoMHKpoanaausatrope t#na jXA-3A. Yactnua ysoBaeHa o
aCNHPallHOHHON CHCTeMe MOWIHOIl raMMa-yCTaHOBKH C HerepMe-
THYHBIMY npenapatamMu Co% B amomiuHKedbiX 000N0YKaX H UMEET
akTupnocth 5102 xiopn n pasmepnt 64 X42 MK. dra yacTHua co-
aepxut Fe, M, Si, Cr u Co, T. e. COCTOHT B OCHOBHOM H3 HPOAYK-
TOB J3HOCa HepXKaBeowed CTaNH — KOHCTPYKIHONHOIO MaTepHa-
na getadell ycTauoBoK (MPYKHHHBIX KACCCT 1 BHYTPEHIIHX NOBEPX_
locreft paGounx kauaaop). IIpucyrcrsie Kpeminsi 0GbACHAETCH,
No-BHANMOMY, fonajgaiHem piAll B KadaJjbl BMECTE C OxJaxualo-
UM BO3ayxoM. MHTepecHo, 4To MaTepiias TepMeTI3HPYIOWIeH
0060/10'1KH — aNIOMHHHIT — B COCTaBe 3TOi YaCTHLDL! I1e 00HapYHeH.

X —_
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IMpunoxenne 1

Bui6op 0oGbrema so3aywon npoodnl

Ecan v-KOHHEHTPaUHs paaloaKTHBHLIX YacTiL, TO NP NpoTA-
rHBaHNH yepe3 (HALTP oObema BO34yXa V, Ha HeM oOcaxcaaercs
B cpeaueM vVuactuu. Qtuocurenslias (]myx'ryamm KOHLEHTPA-
UHH paaHOaKTHBUBLIX yacTiy paplia:

1
B s e (7).
VV \

3aBICHMOCTb OTHOCHTEJbHOH (PAYKTyauli KOHUEHTpalHll pagHo-
AKTHBHLIX YaCTHLU, OT KOJH'IECTBAa HacTHL, OcCaxAeH!IIbLIX HA (PHAb-
Tpe, NOKa3aHa Ha pic, 3.

190 e

2042 6080100 370 400

Konuvecm5o paguoanmubnoly YaCcmuy, 0CIHGEHEAE KT FUrPIOE

Puc. 3. Ornociitensiiast GAyKTyauls KoluueHTpauin ropauynx “1actuy B
3aBNCHMOCTH OT KOJMIIYeCTBa 4acTHL, OCaKAeHHMX Ha PuabTpe

Dmuocumensnan c?w.-:féa'a, %
N
D

MNpumep. Ha duabtpe, uepes xoropuit npotanyto 2400 m3
BO3AYyXa, METOAOM aBTOopaaHorpadun obHapykeHo 32 uyacTHlb C
akTHBHOCTbIO Gonee 1-10—-19kiopu. CnenosaTensHo, KOHUEHTpaLUHA
B HCCAGAYEeMOM BO3AyXe ropsiuHx 4acTuil ¢ aKTHBHOCTBIO §oJiee

1.10-19 kiopu paBHa M = 2330 =0,0133 M3, unu ogna yacTHua

Ha 75 M3 Bosayxa. OtTHocHTenbHast omHOKa H3MepEeHHS KOHLEH-

TPpauUuH ropsaUUX YacTHl, onpeneneHHas no.puc. 3, pasHa 18%.
HOna toro, yToObl KOHUEHTPAUHA ropsAa4iX yacTHl Obljia n3Me-

peHa ¢ TOYHOCTbIO He Xyxe *+10%, ob6mem BO3RYILHOK MPOOEI
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RoJskell O6bIThb BHIOpaH TakiM, 4ToObl HA puaAbTpe 6bLI0 OcaKHe-
HO He MeHee 100 TakuX yacTHi, T. €., HaipHMep, NPI COREPIKAHNHY
1 yactuua B 100 M3 o6beM mpobut gonkeu cocrtaBasath 100X
X100=10000m3 Bo3nyxa.

Ecan npu nporsaruBaHHu o0beMa BO3AYXa Vi KOHUENTPalHs
ropsAYHX YacCTHI onpenesieHa C TOYHOCTLIO 8, , TO /A JOCTHIKe-
HHST TOYHOCTH Gy HeOOXOAHMO NpoTsrHpalHe uepe3 GpuaAbTp 00bE-

Ma BO3MyXa

-9
r
41

VQ = Vl ""_c;?" (8)'

IMpnmep. ABTopaanorpaMmma ¢puibTpa, Ha KOTOPOM OcCaKaeHbl
paaHOaKTHBHLIE a’po3oali u3 o6bvema 14 m3, cBuaerenbeTByeT ©
Hannyuu B npobe 2 ropsiunx uactuu. Toraa OTHOCHTeJILHAS
otnlxa HaMepeHHs KOHUEHTpAUHH ropsavliX YacTuil 6, COrJacHo
puc. 3 pasna 719%. O6bem Bo3nywHOH npobsl, 1€00X0OAHMbBI AJA
H3MCPEHHsI KOHLEHTPALIH TOPSIUIX YaCTHIL C TOUIIOCTBIO 6 =20%,
paBeH

712

b= ———— . 14 =177 w8
202 !

IMTpunoxkenne 2

OueHka TOYHOCTH M3MepellHst KOHUSHTPAUUNH PaARHOAKTHBHbLIX
as’po3odeli B cayyae HPHCYTCTBHA B KX COCTaBe FrOPAYMX YaCTHIL

Ecan B eninnite o6emMa HCC/ielyeMOro BO3fyXa COACPIKHTCA v;
a’po30NbHBIX YaCTHIL, aKTHBHOCTh KOTOPHIX 3akjiouelia B IIH-
Teppaie -+ Aj: Ai + AAi , To oTHOcHTCALHasi (PAYKTYaUHS
CpeliHeil KOHUEHTpalHH PafHOAKTHBHBEIX aspo3oJeii o (A), COOT-

BEeTCTBYIOLAS] HM3MEpPEeHHIO aKTHBHOCTH (ilIbTpPa, Yepe3 KOTOPbIii
Obly1 npoTaAnyT 00beM Bo3ayxa V, paBna

sA) = V 5 + 55, (9),

V Eo + i:rltlv E([I
t tp

L)

rue %y = — OTHOCHTe/NbHAR GAYKTYaLHS

pe3yabTaTa M3MepeHiisi HAKONJeHHol Ha PHAbTpe PaAHOaKTHBHO-
CTH Ha paaHoMeTpHYeckoM npHOope;
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b3 ?
V“i Ai' ‘1

A.-Vy
oca)kaenHoil na Guasrpe paauoaxrtiusnocriu. Takum obpasom, or-

HOcHTeNnbHaA QAYKTyauMa H3mepsieMoil KOHUEHTpauHH panioax-
THBHbLIX a3po3oJiei

Opp = — OTHOCHTENbHAA PAYKTyaLUHs BeAUYbl

AU
L]

Eﬂ + ;:'-'l" nllj .
~ 7 & l + tlll }.i' A}z ‘JI
=2 -2
L A .V

lipumep. B paGoueit kamepe MouULIOil raMMa-ycraHOBKIl OTO-
Opana npoGa paanoakTnpneix asposoneii o6nemom 10 M3, AxTiiB-
HOCTL (PHALTpA B TeueHHe t=1000 ccxk naMepanac, Ha paaHome-
Tpe TIC-5M co cuerunkom CH-2B. CkopocTh cuera u3nyyeHHs

puabtpa+PoH n, 4+ ny =72 umn/MuH; cxopocTh cyera ¢ona

40 umn/mun. dddexkTHBHOCTL perdcTpawiin nsayuenns Co%0—=5%.
Cpeanas KolUEHTpalls pafHOAKTHBHBIX a3p030Jieil B BO3LyXe
padoueii KaMephbl paBHa

< (no +Ti¢) —_ﬁq, 72—490 3. 10-1 K0Pl
T e.V .22.102° 0,05.104.2,2. 108 ANTP.

[To anropannorpamme (puabTpa oOHApPYIKEHO, YTO pPafHOAKTHB-
HOCTh duabTpa 06YCNOBAEHA HECKONbLKIIMIT YaCTHUAMII € aKTUBHO-

creto: 2:10-1%,  5.10-1%, 4.10-'; 6.10-"' w 1,1.10-1°

kiopi/yactiua, KoHuenTtpauus 4acTHY C TaKOA aKTHBHOCTHIO B

M;

Bo3pyxe pabouye Kamepnl i =——=0,11/m* (M —uncno wua-

CTHIY, i-0i1 ppakUHIl AKTHBHOCTH Ha (GHABTpe). CnegoBaTenbHO, OT.
NNOCHTEeNAbHAA (PAYKTYAUHA KOWUEGHTPAUHH PaRHOAKTHBHBIX a3po-
3oJsied no dhopmyne (10) pasha:

\/Z+Z

402
0,1 (12.10-7%)* F (5.10-" F (4.10-T1):
TGy .10 T
(6.10-11)2(1,1.10-19)
By 10

V = 0,0036 + 0,194 ~ 0,45 = 45%.
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Ommbka  panoMeTpnruccKoro nsMepenist Hakonaednoft 11a
¢1bTPe aKTHBHOCTH COCTaBIiNA

v Ny, + Ny ny,
+

{ s |
¢ =60/0', T. €.
Ny

B NalloOM cayyae oTHocHTeJbRAst hAYKTYyauHss pagHoOaKTHBHOCTH
a’3po3oneil cBfA3aHa B OCHOBHOM CO CTaTHCTHYECKHMIt KoJebaH1a-
MH KOJIHYECTBA PaAMOAKTHBHBLIX 4acTHU B 00beMc OTOOpaHHOro

RO3J1yXa.
Hacto pacnpepenenie uactimy no paanoakTNBHOCTH  MOXKCT

ObITL MpeacTaBaeHo cTeneHHON yHKUIeli BHAA:
vi =K Ar-‘A A;, rae

v; —UPCN0 YacTHL ¢ akTHBHOCTbIO A; +A; + A Ay,

1 — mapaMeTp pacnpegenenns,
K — KOHCTanTA.

OTHocutenbHasa GAYKTYaUHA o KOHUCHTPAUHH PAAHOAKTHBHLIX
a’po3oJied B 3aBHCHMOCTH OT MaKCHMAaJIbHOH a0COMIOTHOH AKTHB-

HOCTH a3PO30JAbHLIX YAaCTHU Apna.x H flapaMerpa | NMPHBEACHBI Ha

puc. 4. [Ipu 3ToM MHHHMAAbHAS PAaAHOAKTHBHOCTb YacCTHUbLI paB-
Ha 5.10—1 kiopH, HakonneHHasa Ha ¢uAbTPpe PaAHOAKTHBHOCTL
pasHa 10—° giopu, a oTHOCHTeAbHAA owinbKa ee pajuoOMeTpHYe-
CKOro onpepeneHus 9, cocraBasier *=59%. Ecau ocakpeHHas Ha

¢uabTpe paanoakTHBHOCTh A.V otanuaerca ot 10— xiopH, TO OT-
HOCHTeNbHAas (GAYKTyauHa H3MeHseTcs o6paTHO NPONOPITHOHANb-

HO KOpPHIO KBaAgpaTHOMY M3 BeaHuyuust 10° AV.

[Ipumep. B pesyabrate H3Mepeliusi TaMMa-aKTHBHOCTH Ha
CUHHTHAAAUUOKHOM raMma-cyeTyke Hu o0paGoTkH aBTOpajsuo-
rpaMMbl (pHALTPA, uYepe3 KOTOPHIH B MEePHOL NPOBeACHN A ANEPHBIX
HCnbiTaHui 6bisio npokaveHo V = 18 000 m® Bosnyxa, 6610 ycTa-

noBnewo, uto v; == 150A; AA; ; A ., = 2,5.10—° kiopu/uacTHua,

- 1,26.10—7

AV = —7 — — —14 y10-
a A.V=126.10-" xiopn. Toraa A = —g" 53105 = 0.7-107"* «io

pu/a. I'lpn ncnonp3obBaniin o6bema Bo3ayxa V= 140 M3 ocaknen-
Hast Ha uasTpe akTHBHOCTb paBHa 0,7.10—14.140.103=10-° kiopn

H No pHC. 4 AN (=2H A px = 2,5.10—° oTHOCHTENBHAA PAYKTY-

auusg H3IMEpeHHOH KOHUEHTPAUWW PaAHOAKTHBHBIX a3po3oJied CO-
crasisier 9,==60%. OTHocuTennHass owHOKa ¢ NPH YKA3aHHOM

o6beMe npo6ul paBHa:

"y

3, 60

V1P av VI0°- 1,26- 107

60 6O
= —20_ -2 —530,
Vi26 1.4 33

¢ =




v,
S

3

W

OmHacumensHas QmyrRimy aQuis NKOHYEHTPauLaL PAguannubmsy a3po3oned %
S
o

Amax, kropu fvacmuyq

Puc. 4. OtrocnutenbHas QAyKTyauls KOHUeHTPauHH PaAiIoaKTIBHLIX a9poaoeft
B 32BHCHMOCTH OT MaKCHMAaNbHON AaKTIIBHOCTIl YaCTHI NPIl PasIHYNIBIX 3HAYeRNAX
napaMeTpa CTENEHHOro pacnpeneseHna
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ITpunoxenne 3,

Mpumepnulit nepeveHsb peakTHBOB, 060pPYROBAHNT H CNELOXEK AL

e
Promb

A Sy S
CO~J O Ut N

t—
o

NN DNN DN
Tl QO = O

N DND
~3 O

OO O~ D U A GO N

I. PeaxtTunu

. AMmmonnit nepcyandar
. AMMOHHIT XJAOPHCTHINA
. AueToH

uppoxuiion
Fnuuepun

. Jubyruadranar

. Auxnoparan

. Xenatnna

. Kannit 6poMHCTHIY

3

iy

Kannit AByXpOMOBOKIICJIEI

. Kanuil eaxu

. Kanuit MapraHuoBoOKHCALII

. Kannii MetaGucyabut

. Kannit pogaHHCTHII

. Kanuit yrnexucaiil

. KBacuul XpomoBhie

. Kucaora cepHasa kouuenrpiipopaitias
. Kucaora ykcycrias jgeasHast

Kcuaon

. HaTp enkui

. Hatpuifl cepHuCTORHCADLII

. Hatpuit cepHOBaTHCTOKHCBII]
. Harpnit yraexucaniit

. CnupT 3THIOBBII

. TuMou

. Tpuxpesundocdar

L

© o N U R W N

XpoMalerar.

[I. Od6opyihonanue

AprotpaiichopmaTtop
Amnauryannstiit anaauszatop AM-100-1
Dax-rauk

. bany polsnbe

Bunoxyasipuas ayna
byMmara ¢uasrpoBanblas
Bechl ananuMTHYeCKHE C pa3lioBecOM

. Bechi TexHHuYeCKHe ¢ pa3HOBECOM

Bosnyxoayska ITIPB-1M, T'P-A5-4, TP-A5-5
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10.
11.
12.

13.
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15.
16.
17.
18.
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21.
22.
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24,
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26.
27.
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30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49,
50.
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Fazosmit cuerynx 'KP-25 PC-100
Huctuanstop

JXuakas sagepHasi sMyAbCHA THna «Ps
[KaneabHuy bl

KioBeTh aManHpoBaHHbIe

Meu3ypkH pasHpX pa3MepoB
Mukpomanunyasnrop

Mukpocxon MBH-3

Muxpockon MBbH-6

Heratocxon

Hoxn muxporomubie

HoxHuipt

[Tanouku crexnsHnbIE

[THHIeTHI

[lnenka nonuaTuieHoBas

HJEI%THHKH ansa agepubix neeaepopauni tina MK, MP
H -

[TonnoXxKH.

[TpeamerHble cTeKAA

[MTpotounstit 4 =-cyeruuk «[Ipotokas
PenrrenoBckasa naedka thHna PT-1 u gp.
CBeTOHenpoHULLaeMbIH ALUHK
Ceetopuantpel Ne 117 u 118

CkaJsbnens

CKJASIHKM peaKTHBHBIe ¢ npoOkamu
CnexrpomerpHyeckue kpucraaast Nal (T1)
40X 50 (¢ xonoauem)

70 X50 mm

80X 80 mm

CunHTHANAnHOHNBIE naTuuk YCII-1
Teanepon TA-4

Tpy6ka Ilurto

Ycranosku T1C-10 000, TIC-5M, Bb-2, OII-100
dunvrposanbHas Tkanb OIII1-15-1,5, PI1A-156-2,0
OuapTpoAcpKaTesH GONbIWIHX Pa3MEpPOB
dunbrput AGA PMIT-20, AGA-PMA.20, A®A B-18,
ADA ,[[ 3, AOA-PT-3

donapL ana ¢oropabot

PIAY-43 (PIY-IH)

XONOAUABHUK

Hunuvuapol pasubix pasmepon
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