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. npn: CT01IKHOB9HHH · .r,+_M930H8 C HYK1IOHOM :B C110:>KHOM SI.ZJ.pe .D.B8 38pSI:>KeH

Hb!X. Me3oHa MoryT o6pa3oBaTbCSI B pe3y1IhTaTe cne.o.yromn:x peaKun:tt: 

.·ff+ +p - .71+ -t- .11+ + n. /1/ 

/2/ 

Pern:cTpaun:si OCT8HOBHBuin:xcsi M930HOB npe.u CT8B1ISI9T y .uo6Hblll - cnoco6 

Ha6nro,ueHn:SI aTn:x ripoueccoB, KaK aTo 6bmo c.uenaHo, Hanpn:Mep, a pa6oTe 11 /. 

n pn:MeHeHn:e 9MY1IbCllOHHbIX KaMep .uaeT B03MO)KHOCTb HB.61IIO,ll8Tb aKTbl o6paao

B8HllSI M930HOB M930H8MH Ha si,upax B ¢0T08MY1Ibcn:n:. B HaCTOSIIUeii pa6oTe npe.u-
. ,=-+ 

npn:HSITa IlOilhlTKa H3yqeHn:SI peaKUHH /1/ H /2/ npn: B38HMO,ll9HCTBHH 6hlCTphlX n -
M;30HOB C SI,upaMn:. B ¢oT09MY1IbCllH, 

8My1IhCHOHHaSI KaMepa H3 10 cnoeB HY1K<1'I-1 THna "P" T01IlUHHOH 400r 

n: .un:aMeTpdM 80 MM-0611yqa11acb Ha CllHXpOtiHK1IOTpoHe na6opaTOpH~ si,uepHhlX 

npo6neM O6~e,llHH9HHOI'O HHCTHTyTa SI,uepHhlX HCC119,llOBaHHH B nyqKe 
r,:- + . . 
vi -Me3o-

HOB C 3H9_PI'HE:lll 307 MsB, C yqeTOM TOpMO:>KeHn:SI M930HOB B 9MY1IbCHH pe3y1IbTaTbl 

n:3MepeHn:ii oTHeceHbI K aHep:rnn nepanqHhIX Me3oHoB, paBHoii /280.± 20/ M sB, 

8KCil03HUHSI,6hlna ~hl6paHa TaKHM o6pa30M, qTo6hl Il1IOTHOCT~ M930HHhlX cne,uoB 

5 2 . 
B KaMepe COCTaB1ISI1Ia B cpe,uHeM .2,5.10 /lcM • Ha IlOBepxH0CTb K8:>K,ll0I'O 8MY1Ib-

cn:0HHOI'O · C1IOSI 6bma HaHeceHC. KOOp,llHHaTHaSI ceTKa, KOTOpasi o6ecrreqnBana Bo3-

' j2/ 
MO)KHOCTh npo,uon:>KeHHSI cne.o.oB aapsi:>KeHHhIX qacTn:u H3 o,uHoro cnosi B .upyron: 

n 1IOTHOCTb 3epeH B cne.uax nep~nqHbIX :Ji+ -:.M930HOB COCTaB1ISI1Ia /22 ,7 :!:..0,5 / 3e-

peH/l0Of • · 

B 'si.u epHblX pacruenneHn:six, 3ape:rncTpnpoBaHHbIX npH npOCMOTpe 9MY1IbCllOH

HbIX C1109B 1 .IlpOBO,llH1ICSI IlOHCK 3apH:>K9HHblX ·:JT·: -M930HOB. Cne,llbl r,;(eaOHOB OT

,ll91IH1IHCb ~T cne,uoB npOTOHOB·IlO II1IOTHOCTn: 3epeH, C STOH uenbI0~6hl1Ill npoB~.ue

Hbl BcnoMOI'aT.eTibHhie H3MepeHHH ua cnyqagx ynpyro:ro · / :Jr -t-_ P I paccesiun:si~ uatt

,u eHHhIX B TOH :>Ke C8MOH 9MY1IbCHO~HOJ:i: KaMepe. PeaynhT8Tbl STHX H3Mepeun:tt no-

Ka3aHbl Ha pnc, 1. Kpn:Bbie a n: 6 IlOK83bIBaIOT OTHOW9HH9 Il1IOTHOCTH 3epeu 

K MHHn:ManhHOii nnoTHOcTn: 3epeH Ll_1IH cne,u~B npoTOHOB n: :7i -Me30HOB, cooTBeT- -

CTBeHHO, 'i3 3a~n:cn:MOCTH oT yrnoB ncnycKaHHH. Bn.uHo xopowee coBrra,ueun:e aKcne-.. . ,·•. ·•··. ' . 

pHM9HT81IbHblX ToqeK C pac'l9T!J'.bl?;;-1H KpHBblMH, nnoTHOCTH _aepeu __ B cne.uax M930Ha 
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H npoToHa 0Tmna10Tc51 oonee 11eM B .llBa pa'3a. npH ynpyroM / :,r"':.p I pacce51HHH 

0 
npOTC>H, BbI118Ta!OLUHtt no.ll yrnoM, 011H3KHM K 90 ' HM88T cpaBHHT81lbHO ManyIO aeep-

rHIO. 0.llH8KO npH B38HMO.ll8fiCTBHH M830Ha C HYK110HOM ·B C110:>KHOM 51:]lpe MOryT npouc

XO]lHTb ]lBa nocne.llOBaTenbHbIX ynpyrHX pac~e51HH51 :JT ;..M830Ha Ha HYK1IOHax 51:]lpa. 

Toraa,' ecmr MeaoH nocne nepaoro paCC851HH51, CTOnKHyBWHCb C HYK110HOM BTo-

pH'lHO, BbIOHBaeT ero B HanpaaneHHH anepea I TO npOTOHbI MOryT BbmeTaTb H3 H]lpa 

0 
nO.ll yrnaMH, npeBbIWa!OLUHMH 90 ' HM8H 3Ha'lHT81lbHYI0 9Heprmo. KpHBaH, noKa3bI-

BalOLUaH aaBHCHMOCTb OTHOlll8HHH nnOTHOCTH . aepeH ·B npOTOHHOM CJteae K n,,,,,,,, 
oT yrna BbineTa npoToHa .ll11H TaKHX cny11aea, 11:aoopa:>KeHa Ha puc.lc. B aanhHett-

lll8M npHHHM8110Cb, 'lTO Bee C118]lhI, HM8IOLUH8 nnOTHOCTb aepeH M8HblllYIO 2 n,,,,...,,; 
51B11HIOTC51 cneaaMH M830HOB. 0TO:>Kll8CTB118HH8 cneaoa 'laCTHU C nnoTHOCTblO aepeH 

. . ~/ 
B HHTepaane / 2 - 5/ n.'"..,. npoH3BO)lH110Cb no H3M8H8HHIO nnOTHOCTH aepee 

M eao~bI, 06paay10uwe cne']lbI' C HOHH38UH8tt 001lblll 8tt 5 n ,,,4, I OT .ll811HJlHCb OT 

npOTOHOB BH3yanbHO. 

CpeaH 3000 n3Beaa ", HattaeHHhIX nyTeM npocMoTpa "no nnomaaHn, ohmo 

aaperHCTpHpoBaHO 13 /+ 4 BepOHTHbIXl cny11aeB, HM8IOLUHX ]lBa BTOpH'lHbIX M83C>Ha. 

. . ~+ 
TaKHM o6pa30M, npH011H3HT81lbHO 0,5% 51)l8pHbIX pacmenneHHtt, oopaaoBaHHbIX :,// . -

MeaoHaMH c aeeprHett 280 Maa, HMeIOT .llBa aapH:>KeHHhIX Meaoea. Bhrno iiattaeao 

TaK:>Ke, 'lTO npH011H3HT81lbHO B 40% cny11aea HM98TC_H cnea T01lbKO OllHOrO BTOpH11-

' . /4-7 / · 
e.oro ~apH:>K8HHOro M830Ha. CpaBH8HHe· C 1l8HHbIMH apyrnx paooT . · noKa3bIBa-

eT, 'lTO npH CT011KHOB8HHH C 51:)lpaMH B q:JOT09MY1lbCHH r,+ -Me30HbI C 9Heprnett 

280 ·Maa .nornoma10TcH B 51.llpe TaK :>Ke 11acTo, KaK .n :Ji- -MeaoHhI. 

npn npOCMOTpe ·aMynhCHOHHOtt KaMephI *no nnomaan". perncTpHpOB811HCb 

TaK:>Ke OCTSHOBHBW'H8C51 M830HhI. Cne]lbI 9THX M830HOB npoaon:>KanHCb aaTeM B 

9MY1lbCHOHHOfi ·KaMepe JlO SKTOB oopa30B8HHH HX B 51:Jl~PHOM pacmenneHHH. Bcero 

ObI110 3aperHCTpHpOB8HO 92 cnyqag. pa'cmenneaHfl: C OCTaHOBHBlllHMRC.51 .r,.~ -Me3oHa

MH H 106 - C . .r,+ -M830HaMH. Cpe.llH 9THX 198 pacmenneHHtt npH aam~Hefiwett 

·oopaooTKe ohmo o6aapy:>Keao 39 pacmenneaHfl:, coaep:>KaLUHX aaa BTOpH'lHhIX aa

pH:>KeHHhIX M830Ha. 

8aepreTH'lecKoe pacnpeaeneaHe MeaoHoB, HcnymeaahI~ B cnyqagx, co.z:i:ep:>Ka

mnx .llBa BTopH'lHhix Meaoaa, npeacTaaneao aa pHc;2: 8aeprH51 Meaoaoa on~eaenn

nacb IIO npooery B SMyJibCHH H11H .Il110THOCTH aepeH. B pacnpe)l8110HHe BK11IO'l8HO 

112 M9.30HOB; 7 H3 HHX HM0IOT 3HeprHIO BhIWe 60 Msa: np~ noCTpoeHHH aeepre-
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TnqecKoro H yrnoBoro pacrrpe.aeneHHfi rrorrpaBKa Ha Kpaeaofi e¢¢eKT yqHThlBanac& 

5 /8/ C , 
cornacH0 pa 0.Te • rreKTp HM99T MaKCHMYM B pafioHe 30-40 MeB. OcHOBHaSJ .ao-

DSJ BT0pllqHbIX M930H0B HM99T eueprmo, H·e npeBbIWaromyro 60 MeB. Cpe.aHSJSJ 

BHeprHSJ BT0pHqHbIX M930H0B paBHa 30 Mea •. Ha .aonro .llBYX M930H0B, ncnycKae~bIX 

B SJ.aepH0M pacmenneHHH, B cpe.aHeM npHX0.UHTCSJ 40 - 50% KHHeTHqecKofi BHeprrrn, 

BbI.ll9DSJIOIIl9U:CSJ B pesyn&TaTe peaKUHH, 

Ha pnc. 3 npe.acTaBneH cneKTp ocT~H0BIIBWHXCSJ :if- -MesoHoB. B .aanuoe 

sHepreTnqecKoe pacnpe.aeneHHe Bownn 92 cnyqag, Kor.aa npn nona.aaHHII 

soua B st.ape B pesyn&TaTe pacmenneHHSJ o5pasyeTcSJ :Ji"" - -M930H 1 H93aBIICIIM0 

OT Toro, IIMeeTCSJ HDH OTCYTCTByeT BTopofi M930H B pacmerrneHHII. CneKTp. aHano

rnqeH yKaSaHH0MY Ha pnc.2, HO SaMeTH0 C.UBHHYT B CT0p0HY 5onee HH3KHX BHep

rHfi. Cpe.aHSJH sueprHH .:Ji- -MeS0H0B paaua 16 Mea. Ha BT0M :>Ke pncyHKe no-
+ 

KaSaH cneKTp 0CTaH0BHBWHXCSJ .:Ji -Me30H0B. Pasnnqne 'B cpe.aHHX BHeprHHX 
-t- -.Ji H ::r, -Mesouoa I -v 14 Meal o5ycnoBneHo · .aeficTBIIeM KynouoBcKoro nonst 

H.apa. STa aennqnHa cornacyeTcH co cpe.auuM sHaqeHHeM Bhlcofhl KynoHoBcKoro 

5 ~ . /8/ X q;--ap&epa .UJTH H.aep B 't'OT_0BMYDbCHH • apaKTep cneKTpa d/ -MeS0H0B corna-

cyeTCSJ C npe.anono:>KeHHeM 0 TOM, qTo 0TpnuaTenbHbie MeS0HbI o5pa30BaHbI B SI.ape B 

pesyn&TaTe rtpouecca/2/ .B H.aepHbIX pacmerrneHHHX, B K0T0pbIX HS "3B93.llbI 11 BbIX0.llHT 
• er.--· c:- + 
0.llHH JI -MeSoH, no-BH.llHMOMY, HMeeT, M9CT0 nornomeHne BT0poro :II -.uesoHa 

B, CD0)KH0M H:tipe. Cne.ayeT 0TM9THTb, · qTQ B K8:>K.ll0M oT.aenbH0M aKTe C yqeT0M 

KYD0H0BCKOI'0 c.amrra He ·Ha5nro.aae·rcg 50Dbll10U: pa3HHUbI- B BHeprHHX .llBYX ncrry-

CK89MbIX :Ji -MeS0H0B. 

YrnoBbre pacnpe.aeneHHSJ Mesouoa rrpe.acTaBneHbI Ha pnc. 4 H 5. npri nepe

xo.ae B CHCTeMy ueHTpa HHepuHH CT8DKHBaIOIIlHXCH M930Ha H HyKD0Ha .llBH:>KeHHe 

HYKIT0H0B B SI.ape ue yqnTbIBaD0Cb, YrnoBoe pacnpe.aeneHHe !Ji- -MeS0H0B B 

c.u,n. ue HBnste:rcst nsoTponHbIM H_ HMeeT lllHp0KHfi MaKCHMYM B o5nacTH yrnoB, 
0 ' . 

npmre:>Kamnx K 180 . YrnoBbre pacnpe.aeneHHSJ MesonoB .anH cny~aea, co.aep:>Ka-_ 

mnx .aBa -Mesoua, npe.acTaBneHbI_ B Ta5nnue 1. Ha5nro.aaeTcH saMeTHaSJ KoppenH-

' ' uHH B uanpaaneunn ncnycKaHHSJ .aByx BT0pHqHbIX Me~oH-oB: pacnpe.aeneune no yr-

naM Me:>K.ay HMnyn&caMH .MeSoHoB HMeeT MaKCHMYM B. o5nacTH 5on&ll1HX yr.rioB 

/pnc, 5 /_. 
. . . + ' 

CeqeHHH o5pa30B_8HHH M930H0B npH CT0DKH0,B9HHH ./li -MeS0H0B C H.apaMH 

B ¢oTOBMYDbCFUI 5bIDH nonyqeHbI nyTeM cpaBH9HHH qncna aKT0B po:>K.aeHHH C. KOnH-
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Ta6nnua 1 

YrnoBoe pacnpeneneHne MeaoHoB /112 cnyqaeB/, o6paaoBaHHhlX B npoueccax: 

- + 
+ .A<5i+Tt +8 

JI + + + 
:Tt +:Ji +C! 

';3-::[_ cl6" · 
· cl.Q /0TH.en1rn,/ B na6o- ¾.2/oTH.ennH.I B 

cos e. paTOpHOil CliCTeMe KOopnn- B CliCTeMe KOopnliH8T 
H8T ueHTpa HHBPlllili 

1,0 ... 0,6 236 .:!:. 25 139 .± 31 

0,6 - 0,2 40 ±. 10 . 81 .± 17 

0,2 - -0,2 91 .± 29 32 ±. 7 

-0,2 - - 0,6 75 .± 18 88 .± 24 

-0,6 - -1,0 36 ±. 9 139 .± 22 

.qeCT.BOM"aBean", o6paaOB8HHbJX MB3OH8Mli B TOM )Ke o6'bBMB 9MYJibClili. Cpenmrn 

nJIHH8 npo6era 27+ -MB3OHOB nmI 3Beanoo6paaOB8HliSI B 9MYJibCHH, HattneHH8SI 

nyTeM npocMOTpa BAOJih cne.na, paBHa /32,4±.2,3/ cM. Pacnpe.neneHJle "aBea.nu no 

qncny nyqefi noKaaaHo B Ta6nnue 2. BennqnHa cpenHeil .nnHHbI npo6era B npenenax 

T a 6 n n u a 2 

P6rn:ee Bn.n . 4ncno nyqefi B "aBeanax" CpenH • 
~liCJIO npo-

1 I I 3 14 I 5 . I 6 I I 8_ I 9 . 110 1·11 
qncno 

"aBea,u" CMOTpa 2 7 nyqett 
Ha 

qncno "'aaea.nu B npoueHTax "aBea.ny , 

142 uB.aonb 
·cne.na" 6 19 21 18 18 13 5 ~1 "'l <l 4 - 3,8 

3258 "no _. 
nnouia- 2 18 17 21 18 14 6 3 ~l- <1 <r . 4,2 
.an" 
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"' . "' /9/ OllllluOK ll3MepeHnfi COBIIa.uaeT C pesynhTaTOM pauOTbl I B KOTOpofi ll3y'lanocb 

B3an MO.[l eficTBlle :ti" -M930HOB C 9Heprnefi 300 MaB B ¢oT09MynhCllll. 

+ , 
Ce'leHllSl o6pa30BaHlISl M930HOB flPH CTOnKHOB9HllH .7( -Me30Ha C 9Hepruefi 

280 MaB C si.upaMll B ¢oT09MynhCllll IIpllB9.[l9Hbl B Taonnue 3. CoIIOCTaBneHne 

N2N2 
II II 

i. 

3. 

4. 

Taorrnua 3 

n pouecc Bsan MO.U eficTBHSI 

s,-+_M930Ha C sr.upoM 

:r,+ + S19po - Ji + rt 

Benn'lHHa 

ceqeans:r 
B MO 

1., 5-:t o,4 

CxeMa "sBes.ub1"'., saperncTpn

poBaHHOfi B 9MynhCHOHHOH Ka

Mepe 

xi Bennqnaa 5etJeHaa U~MepeHa B llHTepBane 9Heprnn OCT8HOBllBU1llXCSl 
30HQB OT .[lO 4U M9B, 
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/1 10/ 
pe3y1lbT8TOB pat5oT I 

I! HaCTOSII.Ueit paoOTbl yKa3bIBaeT Ha TO, 'ITO ceqeHiiSI 

+ . 
o_t5paaoBaHHSI aapSI)KeHHbIX Me30HOB B npoueccax .:7T + SI.opo -- . :TT-

Ii .:Ji-+ SI.opo - :r,- + ' cpaBHiiMbl IIO BeJIIi'll!He. 

Hat5nIO.uaeMoe B onh1Te <1IIcno c11y<1aeB, Korba B peaynbTaTe pacmenneHHSI Ii3 

SI.opa _ Bb!XO,llSIT nnn .UBa aapSI)KeHHbIX Me30Ha, IIJIIl 0,llllH Me3o~, a BTopoit Me30H 

nornomaeTCSI B SI.ope, Il03BOJISI!OT paCC'IIiTaTb BepoSITHOCTb nornomeHiiSI .. Me30Ha B 

-- CJIO)KHOM SI.ope nocne ero 'ot5paao'BaHiiSI - O{ , OTHOIUeHiie BepoSITHOCTeit Bb!XO.oa 

.u Byx Me30HOB na si:.upa n o.uHoro Me3oHa onpe.ueneHHoro 3HaKa paBHo: 

1. - 0(, 
~ = 0,24 II 1 cne.uoBaTenbHO, o( = 0,81 .:!: 0,04. 

· vf CII01lb3YSI II01ly'leHHY!O BeJIIi'IHHY 0C H npe.unonaraSI, 'ITO BepOSITHOCTil nornome-

+ -
. HilSI .UJISI :Jr H !JT -Me30HOB O,llHH8KOBbI, IIMeeM: 

a/ BepOSITHOCTb Bb!X0.08 0,llHOrO Me3bHa _.IIapbI" Ii3 SI,llpa 

°'(i-cx) = 0,15~ 

6/ BepOSITHOCTb BhlXO.[la .UBYX Me30HOB 

(1- ocf = o~o4 .. ( 

. TaKiiM ot5pasoM, B 001lbllIHHCTBe cnyqaeB o6pasoBaBIUiieCSI Me30Hbl nornomaIOTCSI 

. B TOM )Ke SI.ope. 3To SIBJISieTCSI yKa3aHneM Ha TO, 'ITO . .:r, + H .:,; -Me30HbI, 

- ot5paayIOI.UHecSI B peaynbTaTe BsanMo.ueitcTBiiSI nepBii'IHoro .:Ji+ -MeaoHa c O.UHIIM 

Ii3 HYKJIOHOB SI.opa, C 0OlibIUOit BepoSITHOCTb!O HCIIb!TbIBa!OT BTOpH'IHbie CTOJIKHOBeHiiSI 

·C HYK1IOHaMn B TOM )Ke SI.ope. npH0JIIi3HTeJibHO 10% SI,llepHbIX pacmenneHHit, BbI-
. q:-+ . . . 
: sBaH

0

Hb!X J/ -Me3oHaMH C ,:rneprHeit 280 MaB B qJOT09MY1lbCHH, COIIpOBO>K,lla!OTCSI 

;oopasoBaHHeM .UBYX sapSI)KeHHbIX Me30HOB IIO peaKUHSIM /1/ H /2/; H3 HiiX B 15% 

cnyqaeB HCIIYCKaeTCSI 0,llHH Me30H H TOJibKO B 4% cnyqaeB - ,llBa MeaoHa, 

+ + . -
OueHKa ce'leHHSI . peaKUHii .Jt + 11 - r, + !if + p Ii3 .uaHHb!X 0 

- + 
·ceqeHHSIX ot5pa3oBaHHSI T, -Me30HOB !/T -Me3oHaMH B npoueccax /1 / Ii /2/ 
• · xi 
TB0JIHUbI 3 C yqeTOM nornomemrn Me30HOB B SI.opax .uae.T Be.Jlll'IHHY •• /0,8.±0,2/ MO • 

xi 
PacqeT ceqeaHSI Ha 0,llHH HYKJIOH H BenH'IHHa .BepOSITHOCTH ~nornomeHHSI 

Me3oHa npn BbIXO,lle "II3 .SI.upa c.uenaHbLB npe.unoJI0)KeHHH, .'ITO .UOJISI 

:;,- -Me30H0B C .aHeprHeil. /0-40/ 'MsB, ot5paaoBaHHbIX B pesynbTaTe 

·.uBoil:Hoil: · nepeaapSI.UKH .:Ji+ -Mesoaa •no c.xeMe -·-trr + - 7T 0 
- ·!TT-. --

HeBeJIHKa, 
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B_emrtrnaa ceqemur .lllifl peaKUHH :r,-+ p - :n--+ j/"+ + 11.. , pacctJHTaaaag Teope-
/11 I 1121 =-

THtJecKH a pa6oTax H npH aHeprHH aaneTaromero :II -Meaoaa 280 Maa, 

paaaa npH6lIH3HT91IbHO 0,1 M6. 

r::- + 
v!a 106 pacmenneHHA, coaep:>KalllHX no KpaitaeA Mepe 0.!lHH Jr -MeaoH, Ha-

61IIO.!lanocb 3 cnyqasi: peaKUHH .7i++p - r,++ r,++ 11. H 2 cnyqag peaKUB'.H 

:rr "'"+ p - :Ji.,.+ Ji O + p . OueHKa · ceqel!Hfl aTHX. npoueccoa npH aHeprHH 280 Mae 
-28 2 

Jl89T B9lIHtJHHY 0K0II0 10 CM. 

ABTOpbl 6nal"O.!l8PHbl npocp. B.n • .£l:>Kenel1oay 38 HHTepec H BHHM8HH9 

K pa6oTe. 

Pa6oTa nocTynHlia B H3.!l8T9JlbCKHA 0T.!l91I 10 anpem1 1959 r. 
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