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/1 2/ 

B IIp9LlbiLlYI.l.(HX pa6oTaX ' OIIHC8Hbl OIIbiTbl IIO 06Hapy;>KeHHIO H HL19HTHcpHK8UHH 

CnOHTSHHOI'O Ll9.1J9HHH H30Mepa C 8HOM8.1JbHO KOpOTKHM IIepHOLlOM IIO.IIypaCII8L18, IIO.IJY'I9HHOI'O 

IIpH o6ny'leHHH u:l31 HOHSMH H Ne 
22 

121 
nepHOLl IIOnypaCrt8Ll8 STOI'O H30Mepa 6bln OIIpeaeneH paBHbiM /17 ±. 8/ MC9K 

13! 
nocneayiOI.l.(H9 OIIbiTbl IIOK838liH, 'ITO CIIOHT8HHOe L19.1J9HRe C 0'19Hb KOpOTKHM rrepROLlOM 

nonypacrraaa H86.1JIOL189TCH Tax;>Ke IIpH B38RMOL19ACTBHH ycxopeHHb!X ROHOB Ne :JO H 8 11 

:138 
C U o 0L1H8KO rrepHOLlbl IIOnypacrraaa, II0liY'19HHb!e H3 COOT HOW 9HHH HMIIYlibCOB, 3ape-

I'HCTpHpOB8HHb!X Ha LlBYX HOHH38UHOHHbiX KaMepax1 He II03BO.IJH.IJH CL19.1J8Tb 38K.IJIO'I9HHH 0 TOM, 

/31 
'ITO B STHX peaKUHHX Ha6niO.llaeTCH OLlHH H TOT ;>Ke H30Mep 

HacToHmHe OIIbiTbi 6bmH rrpearrpHHHTbl c uenbiO nony'leHHH 6onee aocToBepablx cBe.Lle

HHfi o rrepHoae rronypacrraaa crroaTaaao aemrmerocH H30Mepao 

TaxHe cseaeHHH aeo6XO.L1HMbi anH HLleHTHcpHxauHH aaaaoro H3oMepa, rronyqaeMoro B 

:138 16 :10 
U HOHaMH 0 Ne pa3.1JH'IHb!X peaKUHHXo 06ny'I9HHH N 

:1:1 
' e IIpOH3BOL1H.IJHCb aa 

BHyTpeaaeM rry'lxe uHxnoTpoaa Y-300 lla6opaTopHH HLlepHbiX peaxuHA OvHIYJ. Yfcrronbaosanac& 

/1,2/ 
y.CTaHOBKa, OIIHCaHHaH B pa60T8X , L10IIO.IJHHT9libHO o6opy.llOB8HHaH IIO.IJYII):>OBOLlHHXOBbiM 

.aeTeKTOpOM Ll:IH H3MepeHRH SHeprHJ!: yCKOp9HHbiX ROHOB / 3/ . 

B K8'19CTB9 L19TeKTOpOB OCKO.IJKOB L19li9HHH H.Llep HCIIO.IJb30B8.1JHCb HLlepHble cpOTOSMyn&

C HH THIIa n-8. 
~'>" 

PerHCTpaUHH aeneHHH Haep c noMOIUbiO cpoTosMynbcHlt o6naaaeT pHLlOM rrpeHMymecTr 

npH pa6oTe Ha BHyTp9HH9M IIY'IK9 UHK.IJeTpOHa IIO cpaBH9HHIO C HOHH38UHOHHb!MH KaMepaMH. 

Bo-nepBbiX1 perHCTp8UHH KOOpLlHHaT H YI'.IJOB Tp9KOB OCKO.IJKOB L19.1J9HHH B cpOTOSMy.IJbCHH II03-

BO.IJH9T OIIpeaenHTb Bp9MH Me;>Kay o6pa30B8HH9M H paCII8LlOM Haep STOI'O H30Mepa H 38T9M 

onpeaenHTb nepHOLl nonypacnaaa no MeToay HaH6onbiLero npa~aorroao6HH 141 
0 

npHM9H9HH9 60.IJbWOI'O 'IHC.IJa HOHI38UHOHHb!X KaMep npH pa60Te Ha BHyTp9HH9M IIY'IX9 

He npeLlCTRBliR.IJOCb B03M0)KHbiMo 

Bo-sTopbiX, Haepable cpoTOSMyn&cHH npH npO'IHX paBHbiX ycnoBHHX HMeiOT 6onee BbiCOKYIG 

ScpcpeKTHBHOCTb perHCTpaUHH OCKOnKOB OT Ll9.1J9HHH HL19p no Cp8BH9HHIO C· HOHH38UHOHHbiMH 

KaMepaMH IH.IJH nonynpOBOLlHH\PBb!MH aeTeKTOpaMH /, HMIIynbCbl OT KOTOpbiX H906XOL1HMO 6.no

KHpOB8Tb Ha BpeMH ycxopeHHH HOHOB B UHKliOTpOHe. 

¢IOTOSMy .IJbCHH o6naLlaiOT M8.1JbiM C06CTB9HHbiM cpOHOM IIpH perHCTpaUHH .Ll9.1J9HHH Haep. 

CornaCHO HaWHM H3MepeHHHM1 cpOH COCTaBH.IJ Meaee OL1HOI'O C06b1THH Ha 10 MHKpOaMnep-qa

COB o6nY'I9HHH HOHaMH KHCnOpOLla H.IJH HQOHa. HeLlOCTaTKOM IIpHMQHQHHH HL19pHbiX cpOTOSMy.IJb

CHlt HB.IJH9TCH HQB03MO;>KHOCTb IIO.IJy'leHHH CB9.L19HHA 0 perHCTpaUHH 8KTOB CIIOHTSHHOI'O Ll9.1J9HHR 

Haep B npouecce OIIbiTa. 3TO 06CTOHTQ.IJbCTBO L19.1J8QT H9YL106HbiM HX npHM9H9HHe IIpH IIOHCXSX 

HOBbiX CIIOHTaHHO Ll9.1JRIUHXCR HL19po B OIIbiTaX IIO H3MepeHHIO IIepHOLlOB CIIOHTaHHOI'O aene-

HHH HCII0.1Jb30Ba.IJOC& O.LlHOBp9M9HHO L19CHTb cpOTOII.IJ8CTHHOK THna n-8. reoMeTpHH pa3M9IU9HHH 

121 
cpoTonnacTHHOK npHBeaeaa B pa6oTe 

3 
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Llnsr npe.llOXpaHeHHSI cppTOIIllSCTHHOK OT OTCllSHBSHHSI B BSKyyMe 11pOH3BO.llHllSC& HX 06-

paOOTKS B CMeCH paBHblX 'ISCTell: BO.llbl, I'llHUepHHS H CIIHpTa. 3aTeM cpOTOIIllSCTHHKH MSpKHp0-

23$ . • 
aanHc& ocxonxaMH OT .lleneaasr U TennOBbiMH aeii:TpoHaMH. MapKHpoaxa npOH3BO.llHnac& 

.llliSI KOHTponsr aa npoueccoM o6ny'leHHH H nocne.llyiOwell: cpoTorpacpH'IecJtoll: o6pa6oTKH. 

0nblTbl 110 H3MepeHHIO nepHO.llOB CIIOHTaHHOI'O .ll9ll~HHSI 1IpOH3BO.llHllHC& KaK B BaKyyMe, 

TaK H B STMOCcpepe aprOHa C MeTaHOM IIpH .llSBlleHHH 150 MM pT .CT. raaoaoe HSIIOllHeHHe CHc

TeMbl llpHMeHHllOC& .llllSI oXna»<.lleHHSI MHW9HH, KOlllleKTOpa HOHOB, BXO.llROII: cpOll&I'H H COOpHHKa 

Sl.llep OT.ll8'1H. BBe.lleRHe I'S30BOI'O OXliS»<.lleHHSI 1103BOllHllO IIOBbiCHT& HHTeHCHBHOCT& IIY'IKOB 

HOHOB KHCllOpO.llS H Heoaa .llO 5-7 MHKpOaMIIep H 3a C'I~T STOI'O SOKp8THT& BpeMH o6ny'I9HHH 

Ha UHKllOTOOHe. 

nocne SKCII03HUHH cpOTOIIllaCTHHKH n-8 IIpOXO.llHllH CTS.llHIO OKHCll9HHSI B rrapax BO.llbl llpH 

TeMrrepaType 35°C a Teqeaae .llByX-'IeTbipex qacoa, a aaTeM rrposransrnHc& B »<:eneaooxcanaT-

o 151 
HOM rrpOSIBHTene B Te'leHHe IIOllyTOpa-.llBYX '18COB 11pH 15 C • nepe.ll CYWKOH cpOTOIIllaC-

THHKH 11p011HTb!BSllHCb B paCTBope I'llHUepHHa, 'ITO yMeH&WSllO K09cpcpHUHeHT YCS.llKII cpOTO

SMYll&CHA .llO 1,2-1,6. npoCMOTp nposraneHHblX cpOTOIIll8CTHHOK rrpOH3BO.llHllCSI rrpH yaenH'I9HHH 

300X-400X IIOCll9.llOB8Tell&HO .llBYMH H&OlliO.llaTellSIMH, 'ITOObi yMeH&WHTb rrponyCK Cll9.llOB OC-

KOllltOB .ll9ll9HHH. 

nepHO.ll nonypacna.lla onpe.llensrncsr .llllH xa»<:.lloro o6ny'leHHH H3 HaaeCTHoA reo

MeTpHH paCIIOllO»<:eHHSI cpOTOIIllaCTHHOK, nepHO.Qa BpaweHHSI COOpHHKa Sl.llep OT.llS'IH H 'IHCll8 

>t-•· 
Haitr:teHHbiX Ha KS»<.llOII: cpOTOIIllSCTHHKe TpeJtOB. reoMeTpH'IeCKHe Scp¢eKTHBHOCTH perHCTpaUHH 

SltTOB ueneHHH, HM9BWHX MeCTO Ha COOpHHKe, OblllH O.llHHSKOBblMH JlllSI BC9X cpOTOIIllaCTHHOK. 

3cpcp9KTHBHOCT& perHCTpaUHH 8KTOB CIIOHTSHHOI'O .lleneHHSI Ha cpOTOIIllSCTHHKSX paBHSillSCb 

150_:!:7/%. 0Ha onpe.llensrnac& JtoHe'IHbiMH paaMepaMH cpoTonnacTHHOK, cnoeM raaa, aawHTHOA 

SlliOMHHHeaoit cpOllbi'Oil: Me»<.llY c60pHHKOM SIJlep OT.llS'IH H cpOTOIIliSCTHHKaMH, BOHBaHHeM Sl.llep 

OTLIS'IH aa rny6aay .llO 2 MK a aniOMHifHeBblii c6opHHJt, nponycJtOM xpyTonorpy»<:eHHbiX Tpexoa 

npa npocMOTpe. <l>oTonnacTHHKH oxaaTbiBanH 2/5 oxpy»<HOCTH c6opHHJta sraep OT.lla'IH. TaKHM 

o6pa3oM, reoMeTpaqec~~:asr a¢cl:>eKTHBHOCTb cpoTonnacTHHOK Obilla 6nHaKa K 20% OT nonaoro 

TeneCHOrO yrna .llllSI COOpHHKa H.llep OT.llS'IH. Cne.llyeT OTMeTHT&, 'ITO HeCMOTpH HS 38WHTHYIO 

aniOMHHHeayiO cpon&ry npH o6nyqeaasrx c raaoM nepaasr cpoTonnacTHHJta o6bi'IHO noxpbiBanac& 

ayallb!O aa-aa HarpeaaHHSI HllH Ha-aa B03.lleii:CTBHSI HOHH30B8HHOI'O -raaa. 3TO OOCTOSIT9li&CTBO 

.ll9118ll0 HeB03MO»<Hb!M npOCMOTp nepBblX cpOTOIIllSCTHHOK B 'ISCTH OllbiTOB. 

B HaCTOHWeA cepHH Ollb!TOB HaHOOllee ITO.llp06HO Obllla HCCll9.llOB8Ha 38BHCHMOCTb Ce'leHHA 

o6pa30B8HHSI H rrepHO.llOB CIIOHTaHROrO .ll9ll9HHSI JlllSI B38HMO.ll8ACTBHSI HOHOB 0 16 
C U 238 

rrpH paaliH'IHbiX saeprHHX. O~~:aaanoc&, 'ITO a npe.llenax owH6oJt HaMepeaHA rrepHO.llbl nonypaaxa-

Ll a C0Bfl8.ll810T rrpH SHeprHHX HOHOB 0 16 
oT 92 .llO 119 Msa 1Ta6. 1 I, HeaaBHCHMO OT &a-

llH'IHH HllH OTCYTCTBHH CMQCR OXl18»<.ll810UlRX I'830B. 

YfTaK, B OflblTaX C HOHaMR 0 liS He OblllO OOHapy»<:eHO HHK8KRX ylta3aHRi Ra cyweCTBOBa

HHe H30MepOB C nepRO.llaMH IIOllypaCII8.ll8, OTliH'IHblMH OT H3MepeHROI'O. 

Yf 3M epeHHSI rrepRO.llOB IIOllypaCIIa.lla rrpOH3BO.llHllHC& TaK·»<:e .llllSI B38HMO.lleii:CTBHH C U 231 

HOHOB Ne
20 

H Ne 22
• 

3TH rrepHO.llbl B 1Ip9.ll9118X OW HOOK COBII8.ll810T C nepRO.llOM, IIOlly'leHRblM B3 OllblTOB C 
16 

ROHaMH 0 1Ta6n. 1 I. 
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T a d JI 11: u; a I 

. PeaKUM.H T 1/2 :BpameHMe: ,llaBJI8HHe . . rasa MCeK . cdop- . . :MM pT.CT. :HHKa 

I u 23o + 0 16 92 47 14,1 + 4 I'""\ 150 

2 u 23() 
+ 0r6 96 b7 ru, 7 + 2 l"""'l 150 

23b 0r6 3 u + 10I,U 120 10,5 + 1,7 ~ BaKyyM 

4 u 238 + 0 16 103 203 15,2 + 2,2 ~ 150 

5 u 23() 
+ u 16 111,5 35 15 .:t 4,2 '"" BaKyyM 

6 235 016 119 20 13,3 4,5 ~ BaKyyM u + + 
6 238 016 I. n u + 466 13,4 + 1,4 ,........ 

7 u 238 
+Ne 

2U IIS b9 14,1 + 3 ~ 150 

e u 238 
+Ne 

20 II6 67 14,3 + 3,5 ~ I~J 

I. u 238 21.) 156 14,2 2,2 150 +Ne + 
7, 8 

23b +Nei!.2 9 u 150 66 12,3 + 3 "'"' BaKyyM 
9 238 16 2U 22 I. u + 0 ' ' - 699 I3,:> + 1,2 

20 
06nyqeHHII C Ne IIpOH3BOaHnHCb IIpH apameHHH c6opHHK8 Haep OTaa'lH KSK I!O '!.a-

c oaoA cTpenKe, TaK H a o6paTHOM HarrpaaneHHH. nepHoabi rronypacrraaa H30Mepa onpeneneHbi 

B 3THX Ollb!TSX COOTBeTCTBeHHO /14,1_!"3fMceK. H /14,3±3,5/ MCeK, '!TO cny>KHT noaTBep>KaeHHeM 

OaHHSKOBOit reOM9TpH'!9CKOil: a¢¢eKTHBHOCTH perHCTp8UHH OCKOnKOB aeneHHSI anSI acex ¢oTonnac-

THHOK. 20 22 
TaKHM o6paaoM, H a OIIbiTax c Ne H Ne He 6binO 38Me'!eHO OTKnOHeHHJI: nepHO-

aoa IIOnypacrrana BHe npeaenoB OII.lH60K H3MepeHHJI:. 3TH OIIb!Tb! SIBflSIJOTCSI LlOK83aTenbCTBOM 

CHHT938 r peaKUHSIX 0 16 
, Ne

20 
, Ne 

22 
H U 

238 
oaHorO H TOrO >Ke CIIOHTaHHO aenSI-

Ill eroc11 Hap a. 

noaTOMy IIPH orrpeneneHHH 6onee TO'!HOrO 3Ha'leHHSI rrepHona rronypacnana 3TOro Hao

Mepa 6blno rrpoaeaeHo cyM~HpOBaHHe qacna HalneHHb!X TpeKoB anSI acex cepBll: H3MepeHHll: 

no HOMepaM <lJOTOIInacTHHOK OT BTOpoll: IIO ll9CSITyJO. 

PeaynbTSTbi aToro cyMMHpoaaHHSI npeacTaBneHbl Ha pHc.l. BpeMeHHaSI mKana Ha aToM 

pHCYHKe 38ll8H8 IIepHOllOM 06pameHHSI c6opHHK8 Haep OTaa'lH, 38 H8'!.8fl0 OTC'l~Ta npHHSIT 

MOM9HT npOXO>Kll9HHII c6opHHK8 Haa UeHTpOM MHW9HH. 

nepHOll rronypacrrana cnoHTaHHO aenSiwerocH HaoMepa orrpeneneH no MeToay HaH6onb
/4/ 

wero rrpaanorrono6HH • OH oKaaancSI paBHbiM /13,5.:!:.1.2/MceK. KpoMe H3MepeHHSI nepHo-

aa rronypacrrana HSMH 6blnH orrpeaeneHbi ce'leHHSI o6paaoaaHHSI sToro H30Mepa anSI aaaHMO
u :lSI 

neiCTBHSI HOHOB 0 C U IIpH SHeprHSIX OT 92 llO 119M 9B. 
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PeaynbTaTbl 9THX HaMepeHHii npeacTaBneHbi Ha pHC. 2. CneayeT oTMeTHTb, 'ITO ce"'eHHe 

o6paaoBaHHH crroHTaHHO aenHwerocH HaoMepa, nony"'eHHoe B orrbiTax 6ea oxna:>KaaJOwero 

raaa, oxaaanHCb rrpHMepHo B asa paaa 6onbwe, "'eM B orrbiTax c raaoM. 3TOT peayilbTaT 

M O:lKeT 6b!Tb 06'bHCHeH ManOCTbiO HMIIYIIbCa, rrepeaaBaeMoro COCTBBHOMY SIIJpy rrpH xacaTenb

HOM B38HMOaeAcTBHH H 601IbWOli TOnWHHOit MHWeHH U 
238

, no9TOMy 3H8"1HTenbH8H "'BCTb 

Sl aep OT aa"'H HMeeT ManyJO sHeprHJO, TopMOaHrcH B cnoe raaa H He nonaaaeT Ha anJOMHHHe

BbiA C60pHHK. Cl>yHKilHSI B036y:>KIJeHHSI anSI o6pa30B8HHSI CITOHTaHHO IJeiiSIWerOCSI H30Mepa B 
16 238 13/ 

peaKilHH 0 c U xopowo cosnaaaeT c aaHHbiMH pa6oTbi • 3Ha"'eHHe ce"'eHHSI o6pa-
-32 2 

30B8HHSI H30Mepa B MBKCHMyMe KpHBOil OrrpeaeneHO paBHbiM /7.!_ 2/. 10 CM , CneayeT OT-

MeTHTb, 'ITO CITBil KpHBOft Boa6y:>KIJeHHSI anSI 9TOli peaKilHH.tiiTpH BhiCOKHX 9HeprHHX IIOIIy"'eH 

H aMH B o6ny"'eHHHX 6ea oxna:>KIJaJOwero raaa, To-eCTb TOpMO:>KeHHe B raae He cttaaanocb 

cymecTBeHHbiM o6paaoM Ha xoae KpHBOA soa6y:>KaeHHH, nony"'eHHOft B npeabiaywelt pa6oTe/3< 

OcHOBHbiM peaynbTaToM HacTOSIWHX sxcnepHMeHTOB SIBHnocb ycTaHOBneHHe Toro o6cToSI

TenbCTBa, 'ITO B rrpeaenax OWH60K H3MepeHHlt KpHBBH pacnaaa aaHHOrO H30Mepa HMeeT OIJHH 

rrepHOil, paBHbllt 13,5 MeeK. YiaMepeHHH nepHoaa nonypacnaaa rrpH o6ny"'eHHSIX U 238 HOHAMH 

Ne 
20 

' Ne 22 
H olf II03B01IH1IH caenaTb 38K1IJO"'eHHe, 'ITO B STHX peaKilHHX o6paayeTCH 

OaHH H TOT me CITOHTBHHO ae1IHWHACH H30Mep, 

3HaHHe nepHoaa nonypacnaaa aaHHoro HaoMepa Heo6xo.aHMo, so-nepBbix, anSI noHcKoB.,. 

HOBbiX CIIOHTBHHO aenHWHXCH SIIJep H HX HIJeHTHqlHKBilHH ITO nepHOIJBM nonypacrraaa j BO

BTOpbiX, rrepHOa rronypacnaaa Heo6xoaHM anH YCT8HOB1IeHHSI Ha1IH"'HH HIIH OTCyTCTBHSI a -'f)ac-
ITBilB IlBHHOrO H30Mepa# ItOHKypHpy!OWero CO CITOHT8HHhiM aeneHHeM, 

B aaxnJO"'eHHe aBTOpbi BbipamaJOT rny6oxy10 6naroaapHOCTb "'nefty-xoppecnoHaeHTy 

AH CCCP r.H. <l>neposy aa npeano:lKeHHe TeMbi H ITOCTO~HHue BHHMaHHe K pa6oTe, C.M.no

IIHKaHoBy 38 ITOMOWb B BbinOIIHeHHH HBCTOHWeft pa60Tbl, 

AsTOpbi 6naroaapHT Tattme A.A. nnese, B.n. MHxeesa H X. Kettxa aa rrOMOWb B npo

seaeHHH 061Iy"'eHHA HB IlHKIIOTpOHe, 

nHTepaTypa 

1. C.M. nonHitaHOB, B.A • .UpyHH, B.A. KapHayxoB, B.n. MHxees, A.A. nnese, H.K. Ctto-

6enes, B.r. Cy660THH, r.M. Tep-AKOIIbHH, B.A. Cl>OMH"'~B . .lK3T¢, T.42, cTp. 1464. 

/1962r./. 

2. B.n. nepenbirHH, c.n. AnMaaoBa, B.A. rsoaaeB, IO.T. Y:y6ypKOB . .lK3TC%>, T.42, CTp.1472. 

11962 r./. 

3. C.M. nonHKaHOB, BaH TyH-CSH, X. KeKK, B.n. MHxeeB, IO.U. OraHeCHH, A.A. nneBe, 

B.B. ¢e¢H1IOB. npenpHHT OYi.RYi P-1070, Lly6Ha, 1962r. /HanpasneHO B .lK3TC%>/, 

4. B.Yi. ronbaaHCKHA, A.C. KyneHKO, M.Yi. noaropellKHA. 'CTaTHCTHita OTC"'~TOB npH pe

r·HCTp8IlHH aaepHbiX 'ISCTHII'. Cl>HaMaTrHa I959r., cTp. 160. 

5. c.n. AnMa3oBa, B.n. nepen,rHH. npenpHHT OYi.RYi P-979, .Qy6Ha 1962 r. IHarrpasneHo 

B nT3/, 

PyKOITHCb ITOCTYIIH1I8 B H3aaTe1IbCKHA OTaen ' 
2 arrpenH 1963roaa. 
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