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/1 2/ /3/ ' .. -8 pa6oT- ' ' Coo61LUlllOCb 06 SKCDepH~eHTSX DO DOJIY'l8HHIO KOpoT!t().~B&y~X -· 
- ' - -3 /4/ 

-. ~-

CDOHTaHHO ll&BJILUHXCSJ SJllep C ..nep80llOM nonypacna.Qa 13,5 10 ce!t. H --3,5 ceX: 

Oo ace A aepOBTHOCTH 1 3HB'IH_T&JibHOe _ yaenH'IeHHe CKOpoCTH CDOHTaHBOi"O JleneJUtir.. STJIX 

Jill_~ llY;!I&aiiQ. 1'9"1• 'lTO ll&neHHe Dp08CXOllHT lie 83 OCHOilHOro, a H3 B036yJKlleHHOrO C~-_.._. 
-.-- · - AaTOpbl pa60Tbt121 c.aenan• aaKmo'leHHe. 'ITO nep&o.a cnoHTaaaoro .aeneHHll 

242 
npaaallne>K&T R30Me(IHOMY COCTOSIHBIO Sillpa Am , YaenH'IeRae cKopocTH pacna.Qa 

H30Ton'a DO OTROllleHHIO K CDOHTaHHOMy .QeneHHIO 83 OCHOBHOrO COCTOSIH8ll Dfl9BhiW48T aenr 

'IHRY 1C20, 

, B pa6oTe B.A,Jlpyaaa 8 llp/
31 

c.Qenas BhiBOll, 'ITO HMeeTCll_ e111e CtllHO Sill~ B 

- M9pROM COCTOSIHHB C Z<£]00, KOTOpoe ll9J18TC'SJ C DepHOllOM- 3,5 CeK. 

rlO-BBllHMOMy, CylUeCTBYIOT H llpyr8e llllpa, KOTOphl~ CIIOHTaJIBO lleJlfiTCSI 

--~.? 

Bbro COcTOBHBllo nosTOMY HaMH 6hln&'Dpe.QnpBHBTbl onhi.TW DO DOHC&:aMc :ltOpOTKOJKBBYWIIJt __ ~~ 

w;poB c;o BpeMeReM >KH3RH B MHJ1JlHC8KYBllHOA OO.JI4CTH, 

C sTot llenbiO 6WU~ p83pa6o"rasa -MeTOJliiKa per8CTpall&B ocxoaKoa 'cnoHTaHHoro ~9""' • _., 
. - ·._ . - . .. '"4'. -: ---,. .• ;-~-

Kllll DpOJlY!tTOa 11ll9pRhlX -pealtllBI DOll .QeiCTBR9~ TJI.JKe.II_!>IX BOHOB llO Bp9MeHH• 5' JO . c'eJ[~ _ .i-'---~ 

-0nWThl llpollOllR.II~li> BB B&yTpeH&eM DY'IK8 URKJlOTpoHa y..,80() naf!opaTOpHH liAepHhiX pe~d -. ,;: 
.. -c --

OHHH. 

M e T o ll _H K a a K c n e p a M e a T a 

npa o6ny'leKHIIX Ha QHKnOTpOHe HCDOJ1b30B8J10Cb CDellHBJlbHOe ycTpOIC"tBO, CXeMa'!'lf'leC"" _- ·" 
·. 'j _, -

KH R300pB>KeBH09 H8 pHC, 1. 

MsllleHb (3) noMemaaac& sayTpa ronoaxa npo6aaxa, aanonaeaaoro-rena:eu no na!!n&8u < 

40 "'"'· PT• C-T., 'ITO o6ecne'IRBano xopolllee oxnaJKlleHHe •MHWeaa:; 06'beM npo6HRKa -OTLU!"'· ·_ 

J111Jlctll OT o6'b9M8 UHKn01'pOHa BaKyyMHODJ10THOA 8.JIIOMHHH8BOI qroa&roA T&ilUIIHOJ ~ i.rl ( 1 ) . ; : 

ifllpa- DpOllyKThl pealttUIA Bw6HB8JlHCb 83 M&llleHH B C06HpanBCb &a 15eCKOHeU)'IO llr_ 

IipepblsRo llBBJK,YlllYIOCll ·neHTY (S), PacnonoJKeHR&Ie BllOUb ne&Thl .QeTexTopbl (4) pe;wc~-
posanB aKTbl CDOHTaHHOro .QeJ18BIIll ll.l:lep- DpollyKTOB,. DepeH8CeBHhiX. neHTOI OT MR weilll, It ll~

TeKTOpBM, neaTa Bblpeaanacb H~ 0,04 MM HRKenesoll ¢on&rB, Coen&BeBHe OQYu.i8CTBnSUIOCb 

KOHTSKTHOA csapxoA. IJ.hlpg;!fa neaT~ 25 MM, nonaag .Qnaaa 8 MeTpoa. CxopocT& .i:u~a>KeRRsi 
~ 3 -~ 

nex-rhl Morna sapbBposaT&Cll oT ScM/celt. llO 3 • 10 cMicex. Bo speMSJ o6ny'le!la:a DpoBOll~ ··-

c~ aenpepb!BHblJI KOHTpOJlb CKOpOCTH llBH>KeHRSI lleHTbi;KI!IK DOKa3811H ODLITbl 1 .B H4W&Id CllT" 

'JS9 xon86aa111 CJtPpOCTH He npeBbllliMII 3% OT HOMBBa.JibHOA. 

3 
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, HanpaaneHHe .a.sa>KeHHB neHT&I Morna 15biT& KAK np!lMbiM ( oT MBWaHH K .a.eTaKTopaM ), 

TAK, H , Ol5paTHbiM, 

a KaqeC'I'B9 Jl8T8KTOPOB OCKOnKOB .a.eneHKH Mbl HCDOnb30BanH nnacTHHKK 1'13 CRnRKaTHOI"'O 

CTeKI'I8 H B OTil9llbHbiX ODbiTaX - cpOC<jlaTHble CTeKna, 8blaOTa CT9lti'IHHHbiX nnacTBROK 5&ma 

HeC1tan&KO i5onbWe WHp~bl neHT&I, (S0MM), OI5Wall Jli'IHHa (a) CT9KI'I51HHbiX JleTeKTOpOB MOI"'

'I'Ia H3M9H51TbCII OT 0,5 M JlO S 1 0M, 3asop, Me)KJlY naHTOll H DOB8pXROCTb10 CTaKna ( C ) 15&11'1 

paaeH 1,5 MM, p8CCT011HH8 01' ueHTpa MHW8HR )lO KpOMitR nepaOI"'O Jl8T8KTOpa COCTaiiJIHnO 8MM, 

' I~ 
3Hepi"'Hll na.a.aJOWHX Ra MRW8Hb HOHOB H3M8pllnac& C DOMOWbJO !tp8MHH8BOI"'O Jl8T8KTOpa, 

nocne ol5nyqeaHH cTeKna no.a.aepran8c& XHMHqecKoA ol5pal5oTKe: qacno H pacnpeAeneuae 

' 161 
TpeKOB OCKOI'IItOB R8 CT9KI'IIIHHbiX Jl8T9KTOpaX ODP81181'15111R<l!> C DOMOWbJO MBKpOCKOUa , 

npocMOTp nnacTBHOK npoao.a.HnCH npH yaenHqeHHB 15 x 10. PerHcTpanaa xoop.a.aaaT a yrnoa 

B&IneTa OCKOI'IKOB .a.eneHBII B CT8Kn51HHbiX nnacTBRKAX D03BOI'Ili8T ODp8Jl81'1HTb Bp8M51 M8)KJlf 

o6paaosaaaeM a pacna.a.oM H.a.ep 1 nonyqaJOWHXCII a pesyn&TaTe peaxaHH, a saTeM onpe.a.enHT!o 

171 
nepHo.a. nonypacna.a.a no MeTo.a.)i aaa6on~>~Uero npas.a.ono.a.o6Hll • 

Peayn&TaTbl sKcnepaMeaTa 

C II81'1bl0 npoaepKR M9TO.O.HKH H onpe.a.eneHHll scpcpeKTHBHOCTH RaMH 15&11'10 DpaBeJleHO 

-a6nyqexae U 
238

aoaaMH B 
1 1 

lipa CKopocTH neHTbl 5 MiceK. Mbl saperacTpapoBanH OKano 

. · Ill 
DIITR TbiCllq ,TpeKOB OT OCKOnKOB CDOHT8HHOI"'O Jlel'leHHR ylKe H3B8CTHOI"'O H30Mepa H no-

nyqHnB 3Ha'leHH8 nepHOJla nonypacna.a.a, paBROa 14,2 ±. 0, 7 MCeK, 'ITO .O.OCTaTO'IHO XOpOIUO 

co'ana.a.aeT o onpe.a.eneHH&JM pauee saa'leHHeM, 

noRCKH ltopOTKO)KRBY W81"'0 CDOHTaHHO Jl81'111W81"'0Cll llt~.pa 5&11'18 llpe.a.npHH!IT&I B peaK-

U2S8+ Ne22. , , 
QHH 

2 2 
:Y'paHOBall MHWeHb TOI'IWHHOll 0,9MriCM 1 ' p83M8p0M 20 X 10 MM 15blna npRI"'OTOBI'IeHa Ma-

TOJlOM 31'1eKTpocpope38 Ha BI'IJOMHHHeBOll DOJli'IOJKKe TOI'IWHHOll 6 MK, 06ny'I8HHe DpOBOJlRI'IOCb. 

HOHaMH 
22

Ne + 4 , ycKopeHHb\MR JlO 3Hepi"'HH 120 Msa, raK ny'IKa ROHOB COCTaBn!ll'l 5MKa, 

speMH o6ny'leHR!I oT o.a.aoro .a.o 4 'lacoa. B Ka'leCTBe~JleTeKTopoa acnonb3oaanac& nnacTRH

KR H3 06bi'IHOI"'O CHI'IRIUITHOI"'O CTeKna, 

, 8 nepii&IX >Ke OD&IT~X npH C!<npocTH neHTbl 2016 Ml¢eK Mbl H861'1JOJlana, KpOM8 OCKOir" 
-s -

KOB Jl91'1eHH!I C nepHO.O.OM 14,2 • 10 C9K, 1 6onee KOpOTKOJKRIIYWHll CDOHTaHHO Jl91'151WRAC!I 
. -s . 

npo.a.yi[T, EcnK &&IqeCTb H3 DOI'IHOI"'O 'IRCna OCKOI'IKOB BKI'Ia.a. OT H30Mepa C T
112

•14,2•(0C8K 0 

TO nonyqi!HH&Ie TOqKH Jl&IOT saaqeaae nepao.a.a HOaoro asoTona OKano !>JlHOit MBnnaceKyHJlbl, 

3TH .a.aHHbla npe.a.cTaaneHbl Ha puc. 2 ( Ha pac, He H306paJKeH .a.an&aeAwaA pacna.a., a on&~-

Te Bp8M51 :asMepeHHII COCT8BI'ISII'IO 50 MC9K ) , 

npa yqeTe IIOI'IHOll s_cpcpeKTHBHOCTH pei"'HCTpanHH aKTOB · CIIOHTBHHOI"'O Jl81'18HR!11 KOTOp8!1 

COCT&BI'IRI'Ia 15%, C8'18HHe o6pasoaaHHSI CIIOHT8HHO Jl81'1SIW81"'0C!I R30TOIIa C T
112

- 1 MC8K0 0118-

-33 2 
RB&aaTCSI aenuqHHOll 5•10 CM, 

4 

• 
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'20 
npll ol5ny'l8RIIR ypaHOBoll MRWeHil ROHaMB Jlle, ·-,c sHeprHell l20f1,'' 

OCKOI'IKK cnouTaHuor,a .a.eneHHH c napao.a.oM nonypacna.a.a 0,9 ±. 0,2 Mcex, 

ISon&w.aM sblxo.a.oM. 

Cne.ayeT 3QM8THTb, qTo B HaWHX ycnOBRSIX
1 

IlpH. 0611Y'I8HRH aa BH_YT 

T8KTOPW HAXOJlHTCll B HanocpallCT89HHOll 6nH30CTH 01' MHW8HR, 'ati3MO 

Hwi HaiTpOHaMB, HHTerpai'I&Hblll ROTOK HaltTpOHOB sa Bp8MR o5ny'I8HH!1 c 
2 -10 . 

ll8ATpOHOB' Ha CM , npHM8CH' 10 ypaHa HJlB 'l'eopHII B Jl8HT8 HI'IH 8,,C-IlM 

nax MOI"'YT, JlQTb OCKOI'IKH Jl81'18HH>l DOJl . .a.eliCTBH8M Hal1Tp0H08, 8 pe3yn'\,~ 

0Dbi.T08 j:Sbii'IO ycTaH081'18H0 1 .'ITO npH HCIIOI'Ib30118HHR 06&l'IHWX CBI'IKKaTRbiX 

nenRII npHMacell B CT8KI'I8 ypaHa HI'IR TOpBSI HaliTpOHSMB COCT8Bnli8T . 2 

an neHT&I cyW:ecTBaHHo qame. nosToMy 8 .a.an&Hellwax on&I'l'ax Ha nepa'~ 

HH acnonb3o8anBc& cnenuan&H&Ie cpoccpaTHbla cTeKna, co.a.ep)KaHae ypa!la 

8 30 - 50 pas HRlK8, npH 3TOM scpcp8KTKBHQCTb perHCTpauHii OCKOIJK~ cp1 

MB BbiWa 'laM 8 o6&J'IHblx H paaaa 70%. ' • I ,t.·';,r; 
C uen&JO nonyqeHall'6on&mero 8&Ixo.a.a o6aapy>Ke8floro llaoTO~:.f 

6bii'IO I1p0B8Jl8HO 0~1!Y'I8HR8 MHW8HH R3 CM8CII H30TODOB DI'I)'TOR)UI '24'io 
. ' ~~ ' ' 

aeoaa- 22. Mswea& Ha Pll '6&ma nparoTo8neHa nocnoAHo JtamtnnaP\1.~ 
'i.·(·• 

pa B8LU8CT&a B CM8CH 3THI'IOBOI"'O CDHpTa R aneTaHa C He5oni>WRM KDnJq 

'18TKH, Ha IIOJli'IOlKKY 118HOCHI'IOCI;o 30-40 cnoes, KalKJlblli CI'IOII• .npoKaltK8 

0 
MRHYT npll 500 C, KonB'I8CTBO B8W8CTBa Ha MHW8HH pa8H!II'I0Cb 0,65 MT 

&ToM C nyqae Mbl Ha61'1!0JlBnll OCKOJlKR CIIOHTaHH.OI"'O Jl8Jl8HHS1 C Ila!)IIOJlOM 

-3 0,9 • 10 C8Ko Ce'18Hije HHTepeCyiOLU8ll HaC peaKqHH npB 3R8pi"'BR BOHOB 

/ -::s2 2 no 2-'10 CM • 

nepa'IRCI'I8HH&I8 OD&ITbl CBHJl8T81'1bCTBYIOT 0 CDOHTaHHOM Jl81'18RRR II. 

C U81'1bl0 YToqHaHRSI Z 110801"'0 CIIORTaRHO Jl81'111W81"'0Cll 1130TOn8 IS.bll 
11 

'18HR8 UI'I)'TOHH8BOII MHWeHH HORaMH , B C 3Hapraell 65 Mas, 6 STOM_ 

nyqall 60I'IbWOit B&IXOJl 'IIOHT8HHO .a.enliW81"'0CSI H30TOIIa C, nepBOJlOM 

Hoe onpe.a.eneiiHe nepHo.a.a nonypacnaQ.a as sToro on&ITa .a.aeT SHa'leaae 
. ' ' -31 2 
CeqeHae peaKUHH .a.ocTaraeT senaqHHbl 10 CM • 

O.a.HaKO DpH o6ny'leHRH- ypaHOBOtl MBLUeHH HOHaMH 
11 

B npK SHepr, 

, 67 Msa M&l npaKTBqeCKH He Ha6nl0t~.anB CIIOHTaHROI"'O Jl81'18HRll C nepHO 

242 . ' 
B&Jxo.a. B3M~pa Am 6onbWOA a cornacyeTcH c pesyn&TaTaMH pa6oT& 

/ 

8 Haqane nepBOI"'O Jl8T8KTOpa HeSHa'IHTeJlbHOe OTKI'IOH8HH8 (.a.aHHbl8 Ra p 

, 14,2 MC9K 1'1&60 IIOK83&IBa8T npacyTCTBHe .a.pyroro KOpOTKO)KHByWei"'O CD' 

ll.a.pa c nepao.a.oM - 0,4 MeeK, na6o o6ycnoaneHo cpoHoM, 

3TOT DOCI'IeJlHRll Oll¥T D03BOI'IH 1'1 OII8HHTb cpOH Y' npe.a.biJlYLUHX 3KCD 

reaM8TpaqeCKHe ycnOBHSI 0CT81'1RCb npe>KHHMH 1 a HeltTpOHHMll IIOTOK IlpK 

5 



MOrna ISb!Tb KaK llpHMbiM ( OT MHW8HH K ,l:I8T8KTOpaM ), 

QCKOIIKOB ,l:I9119HHB Mbl HCIIO/Ib3QBanH 11/laCTHHKH H3 CH/IHKaTHOrO 

- .poc¢aTHble cTexna, 8blooTa cTeK/IHHHbiX llnacTHHOK IS&Jna 

o6WaSI ,1:1/IHHa ( a ) CT9KIIHHHbiX ,l:I8T8KTOpOB MOr-

3, 0 M, 3aaop M9:)1(,l:ly /19HTOll H IIOB8pXHOCT~ CTeKna (C) IS&Jn 

ueHTpa MHW9HH ,1:10 KpOMKH llepsoro ,l:I8T8KTOpa COCTaB/IH/10 8MMo 
. /5/ 

IIOMOlU&IO xpeMHH8BOrO ,l:I8T8KTOpa, 

llo.aaepranHc& XHMH~ecxoll oiSpa6oTxe: ~Keno a pacapeneneaae 

.aeTexTopax oapenensnBCb c IIOMOlU&IO MHxpocxoaa16'~. 
a pH yae/IH~eHaH 15 X 10, PeraCTpaaHH KOOp,l:IHHaT a yrnoa 

~ T9K/IHHHbiX llnacTHHKaX 1103BOIIH8T Oape,a&IIHTb Bp8MH M8:)1(.£1Y 

110/ly~aiOlUHXCH B peay/I&TaTe peaxuaH, a aaT&M onpe,aENJBTI:o 

npaa.aono.ao6x/
71

• 

H onpe.aeneHHH a¢¢eKTHBHOCTa HaMH 6bl/10 llpOB8.!18HO 

5 Mlcex. Mbl aaperacTpHpoaanH oxono 

CUOHTaHHOrO .!18118HHH Y*8 H3B8CTHOro H30Mepa/l/ H no-

14,2±,0,7MC9K, ~TO .!10CTaTO~HO XOpOlUO 

a.apa 6wna npe.anpHHHTbl a peax-

0,9MrlcM
2
,' paaMepoM 20x 10 MM~ 6wna npHroroaneHa Me

EIIJOMHHHaaoll II0.£1/IO:)I(K9 TO/IlUHHOA 6 MK, 06ny~aHH8 DpOB0.£18/IoCb. 

.£10 SHeprHH 120 Mas, rox ny~Ka HOHOB COCTasnst/1 5MKa, 

~acoa, B xa~ecTae .aeTeKTopoa xcnonb3oaanHCb nnacTHH-

UpH Cl'npO<.:TH /18HTbl 20,6 M/¢8K Mbl Ha61110.!1anH, KpOMe OCK0/1-

-3 
2 • 10 cex,, 6 0nee KOpOTKO:)I(HBylUHll CIIOHTaHHO .£18/IBlUBACB 

~ 

nonHoro ~Rena ocxonxoa axna.a OT HaoMepa c T 
112

•14;2• IO~eK.; 
3Ha~eHHe nepHO,l:la HOBoro H30TOUa OK0/10 !>.!1HOil MIIIIIIBC8KYH.£1bl, 

pHC, 2 ( Ha pHC, He H306pa:)I(9H ,aa/lbll8AWH.I pacna,a, B Ollbl-

2 
CM , 

50 MC9K ), 

perHCTpaUHH aKTOB CIIOHTBHHOrO .£18/laHHa, KOTOpaR 

CIIOHTBHHO .£19/IBlUerOCB H30TOUa C T 
112

- 1 MC81t0 0118-

4 

.,., 

npa OC511Y'I8HBH ypail011o.l MHW8HH HOHBMH 
~ . 

Re · c aaeprHeA 120 .Mas TSK*e Ha6nl9.aailaclo 

OCKOIIKH CIIOHTaHHOr,o ,l:I8/18HHH C napH0.£10M 11011ypacna.aa 0,9 :!:. 0,2 MCeK, ao' 11pHM8pHO C liUlJiiOQ 

60/lbWHM Bb1X0.!10M, 

Cne.ayeT 311M8TIITb: ~TO B aaWHX YCIIOBBHX npK 0611Y'I8HHB Ha BHyTp8HH8M ny~Ke .ae-

' 
TeKTOpW HBX0.£1HTCH B H8110CpencTB8HHOII 611H30CTH OT MHW8HH, 803MomeH ¢oH, o6ycnOB/18H• 

H&ril HailTpoHaMH, liHTerpallbllbtA IIOTOK H811TpOH08 aa Bp8MH o6ny~9HHH COCTa8/IH8T 10 IO- 10
11 

2 -10 . 
HEiilTpoiiOB Ha CM , npaM&CH 10 ypaHa H/IH T90pHll B /19HTe H/IH 8 CaMHX A8T9KTOpax-cTeK-

/IBX MOrYT,.aaTb OCKOIIKH .!18118HH~ 110.£1 .aeACTBH9M Hai!TpOH08, 8 peayn\T~Te 11pOB8.!19HHbiX 

Ollbi.TOB 6&1110 ycTaHOB/18HO, ~TO llpH HCIIO/Ib30BBHHH 06bi'IHWX CH/IHKBTHbiX CT8KO/I ¢oH OT ,1:18 • 

/leaHH llpHM&Cell B CT8K/18 ypaHa HIIH TOpHH HaiTpOHaMH COCTasnsteT 20- 40%; MBT8pH-

all 119HTbi Cyul8CTB8HHO ~BlUe, nosT?MY B .£1B/IbH8AWBX Ollb!Tax Ha 118pBb1X 25 CM OT MHWe

HK HCIIO/Ib30Ba/IHCb CII9UHB/IbHble ¢oc¢aTHb18 CTeK/Ia, co,aepmaHHe ypaHa H TOpHH B ~OTOpbiX 

8 80 - 50 pa3 HHme, npH STOM a¢¢eKTHBHOCTb perHCTpaUBH OCKOIIKOB ¢oc!PaTHbiMH CT8KIIa

MH BbllU8 '18M 8 ·o6bi'IHbiX H pasHa 70%, 

' -8 
C nen&IO nony'laHHll. 6on&wero BhiX~.aa oC5aapy)KaHHoro llaoTona c T 

112 
• 0,9 • 10 cex 

6WIIO 11p0B8.!18HO OI!IJy~aHH9 MKW8HH H3 CM8CII H30TOIIOB IIIIYTOKHH ( 242,241,240) HOH'aMH 

H80HB- 22, MawaHb H3 Pu '6&1/la 11pHrOTOBII8Ha IIOCIIOIHO Kami/IIIBpHbiM M9T0.£10M .H3. pacTao

pa 118lU8CTBa B CM9CH STHIIOBOrO CIIHpTa H BU8TOHa C Ha60IIbWHM KO/IH~BCTBOM HHTp01t/18T

'IaTKH, Ha 110.£1/IOmKy HBHOCH/1001:> 80-40 011098, xam.abll CIIOI UpOKa/IHBa/ICH B T9'19HH9 15 

0 • 2 Pa 
MBHYT UpH 500 C, KOIIH'I8CTBO 891UBCTBa Ha MRW9HH paBHSIIIOCb 0,65 Mr/ CM 0 2 , 11 B 

STOM Clly'lae Mbl HaC5/110.!1BIIB OCKOIIKB CIIOHTaHH.OrO .aen&HHB C nepll0.!10M 

-a 
0,9•10 cex. CeqeHae HHTepecy~eA Hac peaxuxx npa aHeprax aoaoa 

/ -.':12 2 
/10 2' 10 CM , 

nonypacna.aa 
-22 

Ne 116Msa oxo-

nepa'IHCII9HHbl9 OllbiTbl CBH.£19T8/IbCTBYIOT 0 CIIOHTaHHOM .!19/18HIIH Bt:~pa C Z ~.102, 

C 118/lbiO YTO'IH9HHH Z H080rO CIIOHTaHHO .£19/IBlUerOCB 11:30TOIIa tl&!/10 npoae.aeHO Olllly-
11 

'19HH8 ttnyTOHH9BOI MHWBHR HOHaMH B C SH&prRell 65 Msa, 8 STOM Ollb1T9 ( pHC, 3 ) no-

/ly'I&H C50IIbWOit BbiX0.£1 CIIOHTBHHO .£19/IBWaroca H30TOIIa C 119pH0.£10M - 1Mcex. Bonae TO'P" 
. . ' \ 

Hoe onpe.aenei!Re nepao.aa nonypacna,o.a aa aToro on&ITa .aaeT 3Ha'leaae 
. -a 

( 0,85±,0,08) • lOce~~:, 
' . -81 2 

Ce'I&HRe peaxuax .aocTaraeT aena~Hbl 10 CM • 

O.aHaxo npx otlny~eHHH· ypaHoaoA MHweHH aoHaMa 
11 

B npa sHepraax' 55, 58, 61 H 

67 Mas Mbl 11paKTH~9CKH He Ha61110,l:la/IH CIIOHTaHHOrO .!19119HBB C 119pRO!IOM 0,9 MC9K, 

242 ! • /8/ 
Bb!X0.£1 HaMepa Am tlon&woll H cornacyeTca c peayn&Ta;aMH pa60Tbl , l1Me10weeca 

B Ha'IB/19 nepaoro .!19TQKTOpa H93Ha'IHT9/IbH09 OTKIIOH9HR9 (,aaHHble Ha pHC, 3) OT nepH0.£1a 

14,2 MC9K IIR60 IIOKB3b18a&T 11pHCYTCTBH9 .apyroro KOpOTKOmHBylllero CIIOHTBHHO .£19/IB1U8roc,B 

11.apa c 11epao.aoM - 0,4 Mcex, nH6o o6ycnoaneHo ¢oHOM, 

.'3TOT UOCII9.!1HHA OII¥T 110380/IH II 0118HRTb ¢oH B npe.abi.£1YlllHX 3KC119pHM9HTBX, TaK KaK,, 

reoMeTpH'I9CKH8 )'CIIOBRR OCTB/IHCb npe»CHRMH 1 a HeilTpOHH~A IIOTOK npR o6ny'I9HHH 6opOM , 
• 5 
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. :&Oi!Rat:'raeT npKMepHo ·B. 'l&'hdpe pasa; .o'i'Cyrotlilre scf:lct:>eKT& noK83bi.88T0 OCT~ 4!o)l COCT&IInll'" • 

:'oei.it& 6onee 10%. 

"•Ewe O.llHH M HCTO'IHHKOM cjlOH8 MOlKeT·' cny:>KHTb TOpMO:>K9HH8' ll.ll8p 0- T U -•· 14,2 MCelt ..•. , I , , -, . ' , 

· r.a3oM, ·a aaTeM nepeaoc sMecTe c' raaoM 'K JleTeKTopaM. Ho a on biT~. ·U 1t~B 11 
, rAe •• 

•RM99TCH t5onbW08 KOnH'I8CTBO , TllKHX R.llep, OTCyTCTBHe OCKOliKOB II o6n8CTJ! 0,9 MCBK ,p.oxa- :· 

3blB89T, 'ITO H STOT tPOH H93Hil'iHTene~. 

.UononHHT&nbJII>IM xoa'i'poneM, no.llTBep)KJlSIOUIRM cyUiecTaoa&Hae aao-rona c T ~ •0.9~eex~ 
238 22 •. - • '• 

cny)KHT TaK:>Ke cne.lly!OLUBA onMT. nps o6ny'leHHR U ROH&MH Ne aanpaall,e!IHe ABP.''::· 
,: . ! 

)K8HRII- /l9HTbl ·6&Jn0 K3M8H8HO H8 RpOTHBononO)KHOe, T.e. OT ,ll9T8KTOp8 K MRLU·8HH, 6 9T0M ·'> 

cJtyqae apeMH uepeaoca si.aep oT MHWeHH' .a.o JileTexTopoe c 0cTaanHno 0,42 ceK , T.e. SOnep~·-
. 242 
O.llOB nonypacna.lla .llnH H.llep Am R oxono 500 nepHO.IlOII Jlllll accne.llyeMblX H.llep. Xo-

TH }'CBOBRR tl.Jlll cjlOHS OCT8B411HCb.. O,llHHSKOBI>IMH C DpSIMI>IM ·· .llBR>ICeKHeM ( OT MHW8HH ~ ,lle

Te_ KTopau ) , ~aMB Ci&Ino aaperHcTpHpoaaao acero 4 ootonxa aMecTo · 70; .llBHHI>Ie OTHece-' ' 

Hbl K o.aJIOMY a TOMy >Ke notoxy aoaoa. KpoMe Toro, 9TH 4 ocKonxi ( oua waot5pa:>KeHI>I sa 
I 

pRC •. 2) H8XO.llSITCH II CBMOM H8'1ane nep11oro .ll8TeKTOp8, Ky.ll& M0)K9T nona.z::i&Tb '14CTb pac-

C8JIHHldx .IIOHOB. 

Ha nepe'IHCJ1eHHblX OfiWTOB MO:>KHO caen&Tb cne.llyiOUIHe B&IB.O,llbl. 

·XopoUiee COBR8p8HBe R3MepeHHhiX R90HO.llOB nonypacna,aa CBR.ll8TenbCTByeT B nonlo3y 

-foro; 'ITO , BO BC9X ·· p98KUHSIX, KpOMe U + :B11 ~ CHHT83Hpy&TCSI O.llBH , R TOT :>K'i' CDOHT8HHO Jli!-
1 • ~· • 

iJH.LUHACll H30TOR C n-epH O.llOM nonypacna,lla ( 0,8S ±. 0,08) '10 Celt, 
. . 11 

I'Ja ORbiTOB. Pu +:B MO>KHO 38KniO'IRTb, 'ITO H30TOR HM88T Z ~- 9 9, A !S. 250, 

hpe.~:~nonarSaTCSI ofSp830B8HRe COCT8BHOI'O .ll.llpa, M8KCHM41lbHOe A '"253, HcnycK88TCB 3 Haft~ 

-Tpoaa. 

Cpe.llH Hi3Be~THI>IX aspTonoa TpaacypaHOBI>IX sneMeHTOB c Z ~ .99 HeT HH O.llHOro iiany

'18TenH C nepBOJlOM nonypacn&.ll8 0,9 MC8K, CaM&IM K,OpOTKOlKHIIYUIHM H3 H3B8CTHI>Ilt BSOTODOII / t 
. 246 . 

no- .·oTHOW&HHIO K cnoHT&HHOMY ,lleneHHIO HBnHeTcH Cf , co aaaqeH_HeM nepao .ll& nonypac:-

naaa 'Ts.~ •2,1 '10-S neT, Cne,llOB&TenbHO, · Mbl HM68M ,ll&no. CO CROHT8HHI>IM ,ae~eHHeM HA

pa R3 '303t5Y>K.ll8HHOFO COCTOSIIlHH, K KOTOpOMy npRB\>.IlBT HCCne,llOB4HHI>I8 pe8KUHH, 

:f'cy:rcTIIHB cnoHT&HHO .llenHwerocH H.apa c T ~ :0•9 MeeK npH oCinyqeau ypaaa 

aoBa · B noxa:a&IaaeT, 'ITO ana ceqeaae ot5paaoaaaas sayqaeMoro ·aaoMepa na,llaeT aa .t~aa . · 11 . . -- ,, 
nOpH.llKa no cpaaaeHHIO c peaKuaeA Pu + B , BIIH acjl4le~ _OTcy1'cTayeT,B nocnenaeM cny'lae 

MOlK!IO ,npe.llnono:>~<H'F·b,_ 'ITO Z . .ll&Haoro aaoMepa_ Cion&we 97, 
.. ,,.-

B 38Kn10'18HH9 8BTOpl>l C'IHT810T CBOHM npHHTHI>IM ,Qa!I'OM no6narO.llapBTb c.n 'Jiie-, 
·Tbl!KOIIy, T,H. P&It5aKoey 38 noMowt. npa o6pa6oTKe a npoc~oTpe CT&KnliHH&IX nnacTii:~ox, 

a T8Jt)K8 COTpy.llHHKOB rpynnl>l 9KCnnyaT8UHH :f- 300, o6ecne'IHBWIIX np0118Jl9BII~ B3CTOB1Ulllt, . 'r 

ODbiTOB. 
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H.K, Cxo6en,ea, B.r. Cy660TIIR, r.M. Tep•Axonl:ollll, B,A, $oM 
)f(3T$, 42, 1484 (1962). . . 

2.A.$, naii&Bo .S.H.- Mapxoa, A.A. nneee, C.M. nonHK8HOB, 
. npelt'PJ18r: OHJU.f, Ll-11:1~3, Lly6Ha, 1964 • 

3,B,A1'iJ.pyJrll: H•K.Cxo6enea, S.B¥ ¢!eq11rnoa, B.H. KyaHeupe, 10,8, 
IO.U. O:!'llHe<:HHo npenpHHT OH.HH, P-1651, Lly6aa, 1964, 

4.B.n. nepenl>lt'HH, c.n. TpeTbSIKOB8. >K3T~. 45, 863 ( 1963 ). 

~.s.e. Sp&Jl&nb, B.n. MHXee'e, C.M. nonHKBHOB. nT3, .§, 44 ( 1981 ) 
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f}T3, No 4, 68, 1964. 
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8. C.M. nona.iti!.HOB, BaH TyH- ceH, X. KeKK_. B.n. M_llxeee, 10, .u~ 'W· 
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pasa; OTCyTC~BHe s4XPexTa DOK83hl889T, qTo *OH CQCT8BIIR•• 

MO>K8T ""cny>KHTb TOpMO>K9HH9 R.llep c T% • 14,2 MC&K. 

ra30M K neTexTopaM. Ho a onhlTe u 1t~B 11 
, r.lle ,. 

TLlKHX Slll9p, oTcyTCTBHe ocxonioa a o6n'acT'! 0,9 Mcex aoxa,-

nonTeep>K.Il8IOLLtHM cywecTI!IOB&HBe 1130Tona c T u •0,911!1cex1 238 22 ,en - ' ' 
npH o6nyqeHHH U HOH8MH Ne H8Dpaafi,ei!B9 Jlllr 

Ha npOTHBODOIIO>KHOe, T,e, OT llST&KTOpa X MHLLI·9HII, ij &TOM·"> 

' OT MKW&HH' llO JlQTQXTOJlOB COCT8BIIRIIO 0,42 Celt 0 To8o 30n-pa• 
242 "' 

Am H OKOIIO 500 nepRO.IlOB Jlllll BCCIIEt.lly&MhlX Jl.llep, Xo-

lraeanHCb OllHHSKOBb!MK C DpRMhlM · JlBB)K8HB8M ( OT MHW&HR ~ Jl&

saperKCTpKpOBSHO BCBrO 4 OCJtOIIK8 BM~CTO" 70; Jl8HHb18 0TH8CW0: 

DOTOKY KOHOB. KpoMe Taro, 9TH 4 ocxonxa ( OHII; 11306pa:>KeHbl "·a 
Haqane nepaoro .ll&TexTopa, xy.lla MO)KeT nona.tieTb qacTb pac-

ODhlTOB MO>KHO CllBIISTb CIIBllYlOLLIR9 BbiBOJlbl, 

e K3MepeHHb!X 090HO.IlOB DOIIypaCD8Jl8 c'8HJl8T911bCTBY8T B DOIIIoS)' 
11 ' ' 

KpOMe U +·B , CRHT93RpyeTCII O.llRR R T.or )Ke CDOHTSHHO ,Jl~ -s . . 
nonypacnana ( 0,85 ±_ 0,08) • 10 celt, 

MO>KHO 38KIIIOqHTb, qTo R30TOD BM88T Z :5, 9 9, A ~~ 250, 

He cocTaeHoro ll.llpa, MBKCBManbRoe A •268, HCnycKa&TC.Il 8 

HH o.llHoro · iiany-

0,9 MC9K, CSMhlM KOpOTKO>KRBYLLIBM 83 B3B9CTHbiX B30TODOB) 
246 . 

Cf _ co aaaqea.aeM nepHo .llli\ nonypac:-

.ll&no CO CDOHT8HHbiM Jl9119RB8M ll.ll- " 

K KOTOpOMy DpHBO.IliiT HCCII8JlOB4HHbiB p98KUBR, ' 

nen&werocR R.llpa c T % -<1,9 Mcex npH o6nyqeaaa ypaaa 

RIIH ceqeaHe o6paaoa&HBR Hayq~aMoro ·aaoMepa D&Jl88T aa aaia, . ··;' 
11 . ' ~-· 

peaxuHell Pu + B , ana &ljxjleKT oTcy'l'cTayeT,B nocneJlaeM cny~··· ,1: 

.ll8HHOro H30Mepa 60IIbW9 97, 1 ""~>u .I 

C'IHTSIOT CBOHM DJlHliTHbiM llCJirOM no6narO.IlBJlBTb C.Il.'JPe-
DOMOLLtb DpH o6pa60TKB B DpOC~OTpe CT&KIIIIHRbiX DII8CTHHOK

0 

sxcnnyai'auaa Y- 300, ol5ecneqaawax npoaeJle&Re HeCTO!iUURX. · 
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PHc. 1. CxeMa sxcnepHMeHTa\ 
1 - BXOJ:lHOe OKHO, 2- X8CC8T8 1 3- MHW8Hb, 4- .aeT8KTOpbl OCK011KOB 

.aeneHHH, 5- 6ecxoHe'llfilH neHTa, 6- xomyx. 
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Plic. 2. Pacna.a cnoH2VHo ~enHWHXCSJ npo.ayxToe, o6pasytol 
e peaxuHH U +:Ne • 
a- 9KCnepHM8HT81JbHbl8 3H8'18HHH; 
Bbl'leTa exna.aa H30Mepa C· T ~ 
K011KOB 1 38perBCTpHpOB8HHbiX npH 
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•- 3HS'18HHH, nont'l• 
• 14,2 M!=8K; EJ -

o6paTiloM spaweHBI 
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PHc. 1. CxeMa 3KcnepHMeHTa. 
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1- BXO.llHOe OKH0
1 

2 -l(acceTa, 3- MHWeHb, 4- ,lleT&KTOpbl OCKOIIKOB 

.lleneHH11 1 5-6ecKOHe'IKSII 118HT81 6-KOlKyX, 
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PHc, 2. Pacna.o cnoH2VHo lJ!IliiWHXCII npo.oyKToB, o6pasy10WHXCII' 

B peaKUHH U +:Ne , . 
o- sKcnepRMaHTanbH&Ie sHa'I&HRst; •- sHa'leHRH, nonyqeHHble nocne 

Bbl'leTa BK118.ll8 R30Mepa C· T % ~ 14,2 MCaK; 1!1 - 'IRCIIO oc-

KOIIKOB1 38perHC,TpHp088HHbiX npH o6paTHOM Bp8W8HRH, 
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PHc.3. Peayn&T8Tbl on&ITOB no o6ny'laHHIO HOHSMH B 
aaUaPu. 
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MHWaHall 

0- SKC!IepHM9HT8nbHble TO'IKH .anSI Pu ; e- p8CD8ll CDOHTSR-

HO .!l9nlliU9rOCSI npo.ayKT8 C T ~ • 0,86 MCaK B OllbiTSX C 

D!IyTOHHaM; • - SKCll9pHM9HT8nbHbl9 TO'IKH .!lnSI U ; Q - 3H8-

'19HHSI, llOny'laHHbl61 nocne Bbi'I9T8 BKJ1llll8 H30Mepa C 

T ~ ~ 14,2 MC9K B OllbiTSX C U • 1 
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