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BaeneHHe 

Cywec TsyeT HeC K OflbKO crroco6os rr ony'leHHH HOBbiX 3 n e M eHTOB H HOBbiX H a o

Torros y>Ke Ha secTHbiX 3 neMe HTOB, B Oil HOM H3 HHX Hcrronba yeTc H o6ny'le HH e ypaHa 

HflH rrnyTOHHH B MOWHbiX Hei!TpOHHbiX IIOTOKBX , npH 3TOM o6pa3yJO T C H rrepeo6ora -

WeHHbie HeiiTpOH8 MH H301'0Ilb l, KOTOpb! e 3BTeM IIyTeM !IOC flellOBBTenb Hb!X {3 - pac -

rraaos rrpespawaJOTCH B 6onee TSI>Keiibie aneMeHTbi, llpyroil MeTOil OC HOB<tH HB o 6 -

ny'leHHH cpaBHHTeiibHO TH>K e iibiX MHWeHel'i nerKHMH aapH>KeHHbiMH 'laC THUBMH, HarrpH-

Mep, MeHJleiieBHil 6biii C HHTe 3HpOBBH !IpH B38HMOJleiiCTBHH YCKOpeHHb!X a - 'I BC-

THU C SlllpBMH 3iiHWTeHHHSI - 9 IIeMeHT8 99, 

11, HBKOHeU, TpeTHil MeT Oil, HCIIO!Ib30B8HHblil IIpH pa3pa60TKe OIIHCblBBeMbiX 

HH>Ke !Ip06HHKOB, 38Kll10'18eTCSI B !IpHMeHeHHH MHWeHel'i H3 ypaHa, rrnyTOHHSI H Jlpy

rHX 3 IIeMeHTOB H TSI>Kellb!X 60M68pllHPYJOWHX 'IBCTHU ( yrnepoa, KHCIIOpOJl , HeOH H 

l',Jl,), 8 3TOM cnyqae B p a 311H'IHLIX KOM 6 HHBUHSIX MHOr038pHJlHbiX HOHOB C M HWeHSI-

MH H3 llOCTyiiHb iX H30TOIIOB ypa Ha, IIIIyTOHHSI H JlpyrHX 3 IIeMeHTOB o cywe C TBIIS!eTCH 

CHHTe3, rna BHbJM o6pa30M, OTHOCHTellbHO n e rKHX H e i!TpOHOAecjJHUHTHbiX H30TOIIOB 

3IIeMeHTOB B o6naCTH z ~ 100, 

CxeMbi rrony'leHHH, c6opa H perHcTpa uHH H OBbiX a neMeHTOB H H30Torros rrpea 

CTasneHbi HB pHC,1, ny'IOK HOHOB 1, YCK OpeHHbJX B llHKIIOTpoae, IIOIIBJlaeT HB MH-

weHb 2, B KOTOpOil IIpOHCXOJlSIT peaKUHH Me>KAY S!Jlp8MH MHllleHH H HB!IeTBIOIUHMH 

HOHBMH, npollyKTbl SlllepHbiX peaKUHH 3, IIOIIY'IHB HMIIYIIbC OT 6oM68pJlHpyJOIUHX. HO

HOB, BbllleTaJOT H3 MHWeHH, C06Hp8JOTCSI HB c6opHHKe-HOCHTene 4 H IIepeHOCHTCSI 

K JleTeKTOpaM 5, perHCTpHpyJOIUHM HX p8Cll8Jl, 

/ 1 / 
!13 BCeX CyllleCTBYJOIUHX MeTOJlOB c6opa ripOJlyKTOB SlllepHbiX peaKUHfi HC-

IIO!Ib3YJOTCSI llBB: 
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1, np51MOe eo6HpBHHe ( pHe,1 a), npH KOTOpOM npoayKTbl B6HBBIOTe51 B e6op

HHK 4, paenono>KeHHbil! a o6oeMe e MHWeHbiO, 

2. Co6HpaHHe aaTopMo>KeHHbiX a raae npoayKTOB HaepHbiX peaKUHl! nyTeM aa

eop6UHH H3 eTpyH raaa ( pHe,16) , o5paayiOwel!eH npH ero OTKB'!Ke H3 o6oeMa e 

MHWeHbiO 6 '!epea ae6onhwoe OTBepeTHe 7. 

noeTOHHeTBO nepsoro MeTOA8 - npoeTOTa H 100%-HaH a<jlq>eKTHBHOCTb e6opa 

Bbi6HTblX H3 MHWeHH npoayKTOB, K HeAOeTBTK8M OTHOCHTeSI TO, 'ITO npoayKTbl SIAep

HblX peaKUHi! paenpeaenSIIOTeSI no rny6HHe, paaaoi! npo6ery HX B MaTepHane e6op-

HHKB, 3TO npHBOJlHT K YXYJlWeHHIO eneKTpOB a - qaeTHU npH pacnaae npoayK-

T OB , noaToMy nepBbiii MeTOJl e6opa e yenexoM npHMeHSieTeSI a e ny'lae, Koraa aoe

TaTO'IHO 3aperHeTpHpOBaTb TOnbKO aKT paenaaa o6pa30BaBWHXeSI npOJlYKTOB (HanpH

Mep, enoHTaHHOe aeneHHe) HnH Koraa He HHTepeeyiOTe SI BbieOKHM pa3peweHHe M an-

napaTypbi, 

noc T OHHeTBO BTOporo MeTOJla 3aKniO'I8eTC SI B TOM , 'ITO npOJlYK Tbl HAepHblX 

peaKUHi! oea>KJlaiOTeSI Ha noaepXHOe TH e6opHHK8, H nOHBnSieTCSI B03MO>KHOCTb npo-

BOJlHTb TO'!Hble cneKTpOMeTpH 'IeCKHe H3MepeHHSI G - 8KTHBHblX npo,nyKTOB, 

Tpe6oB8HHH1 npeti'bHBnHeMbre K KOHCTpyKilHH npo6HHKOB 

KoaeTpyKUHH npo6HHKOB aon>Kaa o6ecne'IHBaTb He TonbKO B03MO>KHOeTb npo-

TeKaHHH He06XOJlHMblX HAepHblX peaKUHH, HO H Ha)le>KHYIO perHeTpaUHIO npOJlYKTOB1 

o6paaoaaawHxeH a 3 THX peaKUHHX, B ee npo6HHKH npoeKTHpoaanHeb H3 pae'!eTa eHH

Teaa paanH'!HblX H30TOnOB TpaaeypaHOBblX aneMeHTOB ( 102,104 H 6onee T SI>KenbJX) , 

o6naaaiOmHx ManbiMH apeMeHaMH >KH3HH. HexoaH H3 npeanonaraeMbiX eaoi!eTa 9THX 

aneMeHTOB H H30TOnOB , MO>KHO e!jlopMynHpOBaTb OCHOBHbie Tpe60B8HHSI, npeJlbSIBnSI

eMbie K KOHeTpyKUHH npo6HHKOB: 

I. Ebr crpoti eilcrsn e 8nn8p8Typbi 

C ys e nH'IeHHeM nopSIAKOBOrO HOMepa aneMeHTa B o6naeTH 3a ypaHOM yMeHb-

WaiOTeSI BpeMeHa >KH3 HH 3THX 9neMeHTOB, nnSI H30TOnOB s6nH3 H !jlepMHSI OHO eoc

TaBnSieT, B ny'IWeM enyqae, MHHYTbl, a 'lame eeKyHJlbl H JlOnH eeKyHJl, npeanona-

raeMOe Bpe MSI >KH3HH HOBbiX aneMeHTOB H H30TOnOB He TOnhKO Mano, HO HMe eT 

6onbwol! JlHanaaoa, TaK, anH e noHTaHHO aenS~IUeroeSI H3oTona 104 aneMeHTa e Mae
. -ts 

eOBbiM 'IHenoM 260 npeJleKa3biBanoeb speMSI >KH3HH B HHTepsane OT 5,10 eeK JlO 

AO 1 / 3 / 
no3TOMY npo6HHKH AOn>KHbl o6eene'!HB8Tb 6bieTpb!l! eeK 

TOB HApeHblX peaKUHl! K JleTeKTOpaM H, KpOMe TOr o, eKopoeTH III 

B8pbHpOB8TbC51 B WHpOKOM JlH8n830He, 

2, 06ecne'leHHe OllTHM 8flbHb/X 

YMeHbilleHHH t/JOH8 

.YCflOBH it 1171 

0 6paaoaaaHe HOBbiX aneMeHTOB H H30Tonoa npoHexoaHT a yeJ 

!jloHa 1Z - BKTHBH b!X H e noHT8HHO Jle nSIIUHXeSI H30TOnOB y>Ke H3BeC'. 

¢OHOBble Cl H3ny'laT e nH MOryT B03HHK8Tb B S!AepHblX peaKUH l 

Pb Bi Hg H T,Jl , B aemeeTBe MHWeHH HnH JlpyrHx Ae TaneJ 

BepraiOIUHXeSI o6ny'leHHIO, He ny'!We 06eTOHT aeno H B OTHOWeHHH 

260 TaHHo aenSIIUHXeH aneMeHTOB H H3oTonoa, TaK, anH H3aTona 104 

o6paayiOTe51 KppOTKO>KHB YIUHe enOHTaHHO JlenSIIUHeeH H30Mepbl e neJ: 

/ 2,6,7/ 256 
naaa 0, 9 MeeK, 13,5 MeeK, 3,5 eeK ; H3 0TOn 102 (; nepH< 

18/ JlB 1 paBHblM 8 eeK (nepHOJl enOHTaHHOro aeneHH51 1500 eeK) H 
4 

JlOM e noaTaaaoro aeneHHSI oKono 10 eeK, K oHeTpyKUH H npo6HHKos 

BaTh HanH'!He 3TOrO !jlOHa H, no B03MO>KHOCTH, yMeHbWaTb ero, 

3, H 8 J1 e )I( H 0 C T b p 8 6 0 T bJ n pH J1 n H Ten b H 0 it 3 K 

BepoHTHoeTb o6paaoaaHHH Hy>KHbiX npoayKTOB O'leHb Mana, C£ 
-30 2 

30BaHHH eoeTaBnHIOT BenH'!HHbl 10 e M H MeHbWe,no3TOMy KOHeTp) 

JlOn>KHa o6eene'!HB8Tb JlnHTenhHYIO pa6oTy C HHTeHCHBHblMH ny'!Ka 

HOHOB 6ea nospe>KJleHHH o6ny'!aeMbiX Jle Tanei! H, oeo6eHHO MHWeHH, 

Bee MexaHH3Mbi TaK>Ke aon>KHbl pa6oTaTb aenpepbiBHo s Te'leHHe 1 

eyTOK, 

4, /] 0 n 0 n H H Ten b H bi e T p e 6 0 B 8 H H H
1 

eBSI3aHHble e He06XOJlHME>eTblO pa60Tbl Ha BHyTpeHHeM ny'!Ke 1i 

Ha npH HBnH'IHH M8rHHTHOrO nonS!, BbiCOKOrO HanpSI>KeHHSI Ha JlYBF 

BaKyyMa BHyTpH KaMepbl UHKnOTpOH8 H T,Jl , 
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S!M Oe C 06Hp8 HH e ( pHC ,1 8 ), n pH KOTOpOM np o nyKTb l B 6 HB810TCS! B c6op

llOIIOJKeHHbiA B 06'beMe C MHllleHbiO , 

38T OpMOJKeHH biX B ra3 e nponyKTOB Sine p HblX pe8 K UH A n y T eM an-

3 c T pyH r a3a ( pHc , 1 6) , o5pa3y iOmett c SI n pH ero OTKa'!Ke H 3 o6'b e Ma c 

6 qepe3 He60IIblllOe OTBepCTH e 7, 

OHHCTBO nepaoro M eTOA8 - np OC T OT 8 H 100%-H a S! s¢¢eKTHBHOCTb C 6opa 

3 M H llleHH nponyKT OB , K Henoc T a TKB M OTH OC HTCSI T o , 'IT O nponyKTbi Sinep 

H A pacnp e neiiSIIOTCSI no r11y6H He, paaHoA npo6ery HX a MaT epHane c6op-

npH B OA HT K YXYAllleHHIO cneKT p OB a - qacTHU npH pacnane nponyK-

t> My nepabiH MeT on c6opa c ycnexoM npH M eHSieTCSI a c 11y'lae , Korna noc-

9perH c T p HpoaaTb T OIIbK O a KT p acn a na o6pa3 0 BaBlllHXCS! nponyKT OB (aa npH

r a HHOe n elleHHe ) HIIH KOrna H e HHTe p e Cy iOTC S! B biCOKH M p a3pellleHHe M an-

:OH HC TBO BTOpOrO MeTOAa 38KIIIO'l8eTCS! B T OM , 'I T O n p onyKTbl SinepHblX 

C 8JKAa iOT C S! H a n o aepXHOCTH c 6 opHHK8, H nO HBIIS!e T CS! B03 M OlKHOCTb npo-

)'!Hble C neKTpOMeTpH'leCKHe H3MepeHHS! G - 8KTHBHblX npOAYKTOB, 

Tpe6osaHHH1 rrpe,a'bHBnHeMbie K KOHC TpyKI.lHH rrpo6HHKOB 

:TpyKUHS! npo6HHKOB AOIIJKHa o6ecne'lHBaTb He TOIIbKO B03MOlKH OC Tb npo

eo6XOAHMblX SinepH blX p eaKUHH, HO H HaAelKHYIO p e rHC TpaUHIO nponyKTOB 1 

lllHXCS! a 3 THX peaKUH SIX , Bee npo6HHKH n p oeKTHpoaanHcb H3 p ac'leT a CHH

H'lHbiX H3 0TOTIOB Tp8 HCypaHOBblX 3 1Ie M e HTOB ( 102 , 104 H 6onee TS!JK ellbiX) 1 

IX Mallbi MH apeMe HaMH JKH3 HH, H c xonSI H 3 npe nnonar a e M biX ca oilc Ta 3 THX 

• H H30 T OnOB 1 M OlKHO CljlOpMy11HpOB8Tb OCHOBH bie Tp e60B8HHS!1 npeA'bS!BIIS!

JHCTpyKUHH npo6HHKOB: 

1. DbiCTpol1ei1cTBH e anrraparypbi 

eiiH'leHHeM nopSinKOBOro HOMepa 311eMe HTa B 06118CTH 38 ypaHOM yMeHb

peMeHa lKH3HH 3THX 311eMeHTOB, .QIISI H30TOnOB B611H3H ljlepMH51 OHO COC

B IIY'lllleM Clly'lae, MHHYTbl, a '!BlUe CeKyHAbl H AOIIH ceKyHn. npennolla-

peM51 lKH3HH HOBblX 31IeMeHTOB H H30TOnOB He TOnbKO M81101 HO HMeeT 

anaaoa, TaK, AilS! cnoaTaHHO neii511Ueroc51 H30Tona 104 slleMeHTa c Mac

. -ts 
110M 260 npencKa3biB8110Cb BpeMS! lKH3HH B HHTepaalle OT 5,10 CeK AO 

4 

no 1 ceK 
13 1 

no3TOMy npo6HHKH AOIIlKHbl o6ecne'!HB8Tb 6biCTpbl tl nepe HOC nponyK-

TOB SinpeHbiX peSKUHA K AeTeKTOp8M H 1 KpOMe Toro, C K OpOCTH nepeHOC8 no;JJKHbl 

B8pbHpOB8TbC51 B lllHpOKOM AH8ll830He, 

2, 06eCIIe'leHHe OIITHMaflbHbiX 

yMeHbiiJeHHH ¢ ana 

,Y C fl OB H J1 ,an H 

06p830B8HHe HOBbiX 31IeMeHTOB H H30TOTIOB npOH CXOAHT B Y CIIOBH51X 60IIblllOro 

ljlOH8 CZ - aKTHBHbl X H CnOHT8HHO neii51UlHXC51 H3 0 TOnOB y JK e H3 B e CTHblX 3 1Ie MeHTOB, 

¢>OHOBble a 
H31Iy'laTeiiH MOryT B03HHK8Tb B S!AepHblX peaKUHS!X H8 npHMeCSIX 

Pb Hg H T,n, B Bl 
aemecTae MHllleHH HIIH n p yrHx neT a lleA npofiHHKa, n on

aepraiOIUHXCSI o l5ny'leHHIO , H e ny'lllle o6cT OHT nen o H a OTHOllleHHH ljloaa AilS! cnoa-

2 6 0 TaHHo nenHillHXC H S lle MeHTOB H H3 0Tono a. TaK, A IIH H30Tona 10 4 a Ka'lecTae ljloa a 

o6paayJOTCH KoPOTKOlKHB YillHe C nOHT8HHO nell511llHeCS! H30M epbl C nepH OAOM nollypac-

12 6,7 I 2 5 6 
nana 0,9 MCeK, 13,5 M Ce K, 3,5 CeK ' ; H3 0TOTI 1 0 2 

~ nepHon oM non y pacna-

18 I 256 na, paBHblM 8 CeK (nepHOA CTIOHT8HHOrO neneHHH 1500 CeK ) H Fm C nepH0 -

4 
AOM CTIOHT8HHoro neneHHS! OKOIIO 10 CeK, KoHCTpyKUH H np o6HHKOB AOIIlKH8 Y'lHT bi-

B8Tb H811H'1He 3TOrO ljlOH8 H, no B03MOlKHOCTH, yMeHblll8Tb ero, 

3, H a 11 e }I( H 0 C T b p a 6 0 T bl II pH 11 n H T en b H 0 i1 3 K C II n y a TaU H H 

BepoHTHOCTb o6pa30BBHH H HYlKHbiX nponyKTOB O'leHb Mana. Ce'!eHHH HX o6pa-

-30 2 
30B8HHS! COC T8BII51lOT BeJ1H'lH H bl 10 CM H MeHbllle,no3TOMy KOHCTPYKUHS! npo6HHKOB 

AOIIlKH8 ooecne'!HB8Tb AIIHTellbHYIO pa6oTy C HHTeHCHBHblMH TIY'IKBMH YCKOpeHHblX 

HOHOB 15ea noapeJKneHHSI o611y'laeMbiX neTaneA H 1 oco6e aao MHmeHH, OT neperpeaa. 

Bee MeX8HH3Mbl T8KlKe AOIIlKHbl pa60T8Tb HenpepbiBHO B Te'leHHe MHOrHX '18C OB H 

CyTOK, 

4, 1J 0 II 0 n H H Ten b H bl e T p e 6 0 BaH H H
1 

CBH38HHbie C He06XOAHME>CTbiO pa60Tbi H8 BHyTpeHHeM ny'lKe HOHOB UHKIIOTpo

H8 npH HBIIH'IHH MarHHTHOro TIOIIS!1 BbiCOKOro HanpiDKeHHS! H8 AYBHTBX, BbiCOKOro 

BSKyyMa BHyTpH K8Mepbl llHKIIOTpOH8 H T,A, 

5 



8 bJ60p THII8 HOCHTenR - C60p HHK8 H tieTeKTOpOB 

H ocHTe nb-c 6opHHK a on*eH o6ecne qHaaTb Heo6xonHMYIO cKopoc Tb nepeHoca 

Bbi6HTbiX 113 MHilleHH npo u y KTOB HnepHbiX peaKUH A K ueTeKTopaM. MaTepHan HOCHTe

nH He UOTI*eH COUep*aTb 3 TieMeHTOB, CnOC06HblX n p H o6nyqeHH H nyqKOM HOHOB H TIH 

nOTOKOM HeHTpOHOB a a aaTb a - aKTHBHbie HTIH CnOHTaHHO aensUUHeCH npOAYKTbl o 

CymeCTBeHHYIO ponb Hrpa e T UTIHHa HOCHTenH, 4 eM UTIHHHee HOCHTenh , TeM MeHbllle 

6yneT nnoTHOCTb <jlOHOBbi X a <jlq>eKT OB, a eCTIH BpeMH *H3HH <jlOHOBOrO a<jlq>eKTa 6yueT 

MeHb llle apeMeHH OUHOrO o6opoTa HOGHTenH, TO TBKHe <jloHOBble a<jlq>eKTbl He 6yayT 

HBKannHBBTbCH Ha HOCH T ene, Y!CXOUH H3 3 THX Tpe60B8HHA1 Mbl Bbi6panH cneayiOWHe 

THnbi HOCHTeneA, B3aHMHO UOnOTIH HIOWHe Upyr A p y ra, 

2 
1. 3 aMKHyTall HHK e n e aaH n e HTa A TIHHOH 8M H ceqeHHeM 25 x0 ,05 MM • MaK-

CHMaTibHa l! CKOpOCTb nepeMewe HHll TaKOl! neHTbl 30M/CeK 0 q T O n03BOTIHeT nepeHo

CHTb npoAyKTbl HAepHblX peaKUHll OT MHlUeHH AO IIepBOI'O aeTeKTOpa 38 BpeMSI 

-4 > 5.10 ceK . 

2. T eKCTOnHT OBbiH UHCK, ynpoqHeHHbiA c T e KnOTKaHbiO, c npHeKneeHaol! no n e 

PHcl>epHH BTIIOMHHHeBOll cPOTibrOll lliHpHHOll 12 MM. ilHaMeTp AHCKB 270 MM (c yqe

TOM aniOMHHHeBOll cPOTibi'H) • TaKoll AHCK AOnyCKaeT CKOpOCTb apameHHSI AO 

15000 06 / MHH ( TIHHeliHaH CKOpOCTb Ha nepHQJepHH AHCKa AO 210 M f CeK) • 3TOT UHC K 

II03BOTISieT nepeHOCHTb IIpOAYK:I'bl HAe pHblX peaKUHll OT MHWeHH AO nepBOI'O AeTeK

-5 
Tapa 3a apeMSI 2:. 5,10 ceK. 

3, AniOMHHHeBblll UHCK C 060AOM, ilHaMeTp AHCKa 240 MM. ilHCK nepeMemaeT

Cll nepHOAHqeCKH Ha yron OKOTIO 90° 3 8 apeMSI 0,12 CeK, 

B KaqecTae a e TeKTopoa HCIIOTib3YIOT CH: 

/ 9 / 
1. CTe KnSIHHbi e nnacTHHKH , cnoco6Hbie perHcTpHpoaaTh ocKonKH aeneHHSI 

a ycnoaHSIX 6onbworo cl>oHa 

2. LlnH perHC TpaUHH 

Y - nyqel\ 1 Hel!TpOHOB 1 CZ- H f3- qacTHUo 

a - aKTH BHblX npoAyKTOB - nonynpOBOAHHKOBbJe A e TeK-

TOpb!, 

n epBble 2 npo6HHKa npeAHa3Ha qeHbl ATISI H3yqeHH 51 cnoHTaHHO aen51WHXCS! IIpo

AYKTOB HAepHblX pea KUHll C HC TIOTib30BaHHeM B KaqecTBe AeTeKTOpOB 06bJqHblX CTeK

TIHHHblX nnaCTHHOK, noaTOMY B 3THX IIp06HHKaX Bb!6paHO Heiipepb!BHOe JlBH>KeHHe 

HOCHTenel\ 1 a AeTeKTOpbl ycTaHOBneHbl BllOTib HOC HTeTISI Ha 6ollbWOll JlTIHHe, C6op 

IIpOilYKTOB SlllepHblX peaKUHll IlpOH3BOJlHTCSI IIO CXeMe, IIOK838HHOA H8 PHC,} a, 

TpeTHll npo6HHK npeaHa3HaqeH anSI H3yqeHHH Cl - 8KTHBHblX IIpOAYKTOB UpH 

6 

TIOMOWH nonynpOBOUHHKOBWX UeTeKTOpOB, KOTOpwe 3HaqHTeTibHO 

lOT TIOCTOHHHOrO YXOUB BO BpeMH pa60Tbl , 

no3 T OMy Bbi6paH OAHH UeTeKTOp , B C06paHHbie npouyKT bi I 

HOCHTCH HOCHTeneM TIOU ne T eKTOp , C6op npouyKTOB HUepHblX pe 

CH TI O C XeM e, TI OK838HHOH Ha pHC, !6, 

K OHcrpyKUJfR npo6HHKOB 

B ee npo6HHKH npeuHa3Ha q e Hbi unH pa6oTbi Ha BHyTpeHHeM n : 

UHKTIOT pOHB, npo6HHKH npeAC TBBTil!IOT C060H BaKyyMHO-nTIOTHbi A 

l!WHH H3 ronOBKH, COeAHHH T enbHOH Tpy6bi H KOpMOBOH qaCTH . 

COeUHHHTeTibH OJ1 Tpy6bi BO BpeMH 3 K CnepHMeHTa BBOUllTCll BHy Tpb 

UHKnoTpoHa, Ynno T HeHHe npoH3BOUHTCH no HB P Y *Hol1 noaepxHoCT 

r py6bi , C x eMa pa c nono*eHHH OUHoro H3 npo 6HHKOB BHYTPH UHK.T 

Ha pHc.2. 

npo6HHK BBOAHTCH BHy T pb KaMephl 2 qepe3 lliTII030BOe y 

TIOBKa npo6HHK a pacnonaraeT CH Me*AY noniOC BMH MarHHTa 4 H 

qoK H OHOB, AOilleAiliH H AO KOHeqHOH op6HT b l 6 , nonaaaeT B npo6JU 

HHKOB HMeeT CMeHHYIO MHilleHHYIO qa C Tb ATill pa60Tbl H a OTKTIOH e 

7, npollleaweM MarHHTHbiH KaHan 8. B 3 T OM cnyqae npo6HHK aac 

Mep bJ Ha Me J:bWYIO rny6HHy , npo6HHKH Y.CTBHOBneHbl Ha Tene*KB 

Tpa H CnopTHp OBKH, 

K oHcrpyKaHR npo6HHK8 Nd 

K o Hc TpyKUH H npo6HHKa N<! l npeacTaaneHa Ha pHc.l. MexaHI

CHTenH, M Hille Hb 1 AeTeKTOpbi H ApyrHe <jlyHKUHOHaTibHbi e y3Tibl pa 

pH BaK yyMH O- nTIOTHOrO KOHTei!Hepa, 8 HyTp e HHHH o6~eM npo6HHKI 

eM npH aaaneHHH oKono 40 MM pT , C T, MexaHH3M ABH *eHHH H O 

KOpM OBOH qaCTH npo6HHK8 H BMeCTe CO lliTaHroli 7 H BeAOMbiM l 

CT aBnlleT co6ol! OTAenbH bi A y3en , OTCOeAHHSieMbiH OT OC T 8Tib HOH 

3TO ynpomaeT HBTiaAKY MeXaHH3M8 ABH*eHHSI HOCHTenH H CMeK: 

C BeAOMblM POTIHKOM TIPOX OA HT qepe3 Be Cb TIP06HHK H UOXOUH T U < 

KH KO*yx a 8 ronOBKH npo6HHKa, T, e , AO MH:UeHH, 
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8b160p THII8 HOCHTenH - c6opHHK8 H aeTeKTOpOB 

renb-c6opHHK non>KeH o6ecne~HBaTh Reo6xonHMYJO CKopoCTb nepeRoca 

MHWeJiH nponyKTOB StnepHbiX peaKUidi K neTeKTOpaM, MaTepHaR HOCHTe

eH conep~8Tb 3 ReMeHTOB 0 CTIOC06Hb!X n pH o6ny~eHHH ny~KOM HOHOB HTIH 

efiTpOHOB naaaTb a - aKTHBHbie HTIH CnOHTaHHO nenRWHeCSt nponyKTbl o 

RYIO ponb HI'paeT nnaHa HOCHTenSt, l.J:eM nnHHHee HOCHTenh 1 TeM MeHbWe 

JiOCTb {jJOHOBbiX 3tjJtjleKTOB 1 a ecnH apeMSt ~H3HH tjJOHOBOI'O 3tjJtjleKTa 6yneT 

eMeHH onHOI'O o6opOTa HOGHTenSt, T O TaKHe cpoHOBbie 3cjxpeKTbl He 6ynyT 

bCSt Ha HOCHTene, Y!cxonSt H3 3THX Tpe6oaaHHH1 Mbl Bbi6panH cnenyJOWHe 

enefl, aaaHMHO nononHsnowne npyr npyra. 

MKHyTaH HHKen e BaSt neRTa nnHJiOH 8M H Ce~eJiHeM 25 x0 ,05 
2 

MaK-MM, 

CKOpOCTb nepeMemeHHSt TaKOll neJiTbl 30M /CeK 1 'iT O n03BOTISteT nepeHo

:yKTbl HnepHb!X peaKUHll OT MHW eHH no nepBOI'O neTeKTOpa 38 apeMSI 

ceK . 

lKCTORHTOBb!H nHCK
1 
ynpo~HeHHbill CTe KTIOTKaHbl0 0 C npHeKneeHHOll no ne-

110MHHHeBOll tPOTibi'Oll WHpHHOll 12 MM, LlHaMeTp nHCKa 270 MM (c y~e

HHHeBOH {jJOllbi'H), TaKOll O.HCK nonycKaeT CKOpOCTb BpameHHSI 0.0 

HH (nHHeMHaSt CKOpOCTb HB nepH~epHH nHCKB no 210 M iCeK), 3TOT nHCK 

nepeHOCHTb nponyKl'bi SinepHbiX pea KUHll or MHWeHH no nepaoro nereK-

-5 
JeMSt 2:: . 5.10 CeK, 

IOMHHHeBb!H n HCK C o6onoM, ilHaMeTp nHCKa 240 MM, ilHCK nepeMemaeT-

~eCKH Ha y ron oKono 90° aa apeMSt 0,12 ceK. 

IeCTBe n e TeKTOpOB HCnOTib3YIOTCSt: 
/ 9 / 

eKnStHHbie nnaCTHHKH , CnOC 06Hbie perHCTpHpOBaTb OCKORKH neneHHSt 

6onhworo cj>oHa Y - nyqel\ 1 HeHTpOHOB, a- H f3 - ~aCTHUo 

St perHCTpaUHH a - aKTHBH hiX nponyKTOB - nonynpOBOnHHKOBbie neTeK-

1e 2 npo6anKa npenaaaHa~eHbi nnR nay~eHHSt cnoaTaHHO nenS!WHXCSt npo

pHbiX pea KUHll C HCTIOTib30B8HHeM B KB~eCTBe neTeKTOpOB o6hi'l.HblX CTeK

lCTHHOK, noaTOMY B 3THX npo6HHK8X Bbi6paHO HenpepbiBHOe O.BH>KeHHe 

a neTeKTOpbl yCTBHOBneHbl BO.Ollb HOCHTeiiSI Ha 60IIbWOlt AIIHRe, C6op 

SIAepHbiX peaKUHH npOH3BOO.HTCSI no CXeMe, TIOK838HHOH HS pHc,} a, 

.l! npo6HHK npenHa3Ha~eH nnH Hay~eHHR G - BKTHBHbiX npoayKTOB npH 

6 

TIOMOWH nonynpOBOnHHKOB~X neTeKTOpOB, KOTOp~e 3Ha~HTeRbHO CRO~Hee H Tpe6y

IOT TIOCTOStHHOI'O yxona BO BpeMSt pa60Tbl , 

no3 TOMY Bbi6paH onHH neTeKTOp , a co6paHHbie nponyKTbl nepHOnH~eC KH non

HOCStTCSt HocareneM non nereKTop. C6op nponyKTOB StnepHbiX peaKuHfl npoaaaonar

CR no CXeMe, noKa3aHHOH Ha pHC, 16, 

KoHCTPYKUHH npo6HHKOB 

Bee np o 6HHKH npenHa3Ha~eH~ nnR pa60T~ Ha BHyTpeHHeM ny~Ke HOHOB 310-CM 

UIIKTIOTpOHa, npo6JiiiKH npenCTaBnStiOT co6ofl BaKyyMHO-TITIOTIIbiH KOHTefiRep, COCTD

StWHA H3 I'OTIOBK H, coenHRI!TenbHOH Tpy6~ H KOpMOBOH ~aCTH , fon OBKa H ~aCTb 

coenHHI!TenbHoA rpy6~ ao apeMA 3Kc nepHMeHTa aaonRTCSt BHYTPb aaKyyMnoA KaMep~ 

UHKnorpoHa, YnnoTHeHH e npoHaaonHTCSt no Hapy~HoA noaepxHoCTII coenHHHTeRbHOH 

rpy6bi, CxeMa pacnono~eHHSt onHoro na npo6HHKOB BHyTpH UHKnorpoHa npnaeneHa 

Ha p11c .2. 

np o6HIIK BBOnHTCSt BHyTpb KaMep~ 2 ~epea WTII030BOe yCTpOHCTBO 3, fo-

TIOBKa npo6HHKa pacnonaraeTCSt Me~ny nORIOCaMH Mai'HHTa 4 H nyaHT aMH 5, ny

~OK HOHOB , nowenwnA no KOHe~HoA op6HT hi 6 , nonanaer a npo6HHK, OnnH na npo6-

HHKOB HMeeT CMeHHYIO MHWeHHYIO ~aCTb nnR pa60Tbl Ha OTKTIOHeHHOM ny~Ke HOHOB 

7, npowenweM Mai'HHTHbiA KaHan 8. B 3 TOM cny~ae npo6HHK aaonHTCSt BHYTPh Ka

Mepbi Ha Mei:bWYIO rny6HHy , npo6HIIKH y_CTaHOBneHbl Ha Tene~KaX 9 nnSt yno6CTB8 

Tp8HCDOpTHpOBKH, 

KoHcTpyKUHH npo6HHKB M l 

KoHc TpyKUHSt npo6HHKa NJ 1 npencraaneHa Ha p n c .J. MexaHH3M nan~e HHSt Ho-

CHTenR, M HWe Hb 0 neTeKTOpb! H npyrne tPYHKUHOHaRbHb!e ya n bi pac nono~eHbl BHyT

pH BaKyyMHo-nnOTHOI'O KOHTeHHepa, BHyTpeHHHA 06beM npo6HHKa aanonHeH renH

e M npH naaneliHH OKOTIO 40 MM pT , CT, MexaHH3M nBH>KeHHSt HOCHTeRH co6paH B 

KOpMOBOH ~aCTH npo6HHK8 H BMeC Te CO WTaHroA 7 H BenOMbiM pORHKOM 15 npen

CTaBnSteT co6oA OTnenbHbiH yaen , OTCoenHHSteMbiH OT' OCTanbHOH ~aCTH np06HHKa, 

3ro ynpowaeT HananKy MexaHH3Ma naH>KeHHSt HOCHTenSt H e MeRy neHTbi, WraHra 

C BeUOMb!M PORIIKOM nOOXOil iiT ~epea BeCb noo6HHK II ilOXOilHT ilO TOOlleBOH CT eH

KH KO~yxa 8 I'OROBKH npo6HI!Ka, T, e , no MH:.UeHH, 
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ny~OK IIOHOB no IIOII8n8 HHR H8 MIIWeHb 3 llpOXOnH T ~epe3 BXOnHyiD ~Onhry 2 

113 an iD MIIHIIR TOnlUIIH O~ 6MK . BxonHaR ~Onbl'B OTnenRe T BHyTpeHHII~ 0 6 beM npo6-

HIIK8 OT 06be Ma UIIKnOTp OH8. ~Onbl'B IIpiiKn eHBaeT C R K BHyTpeHHeA IIOBepXHOC TH 
. 2 

KO>KY X B 8 , B KOTOpOM HBC BepneHhl OTBepCTIIR niiBMCT pOM 2MM H8 nnoman 11 10 X 20 M M 

nnR rrpox ona ny~K8 H OHOB. 0TB e pCTHSI o6pa3yiDT p emeTKY rrpo3 p8'1HOC ThiD OKOnO 

60%. 

PeweTKa 1 coc TOHT H3 n a y x ~acTeA, oTnen e HHhiX npyr oT npyr a rrpope3biO. 

Tenno OT ny~K8, II Ollllnll iDlllel'O liB p e w e TKy, CHIIMBe TCSI n e p ooA ~BCTb iD II OTBOilH T 

C R oxna>KnaiDme~ aono~ , npoTeKaiDmeA ~epe3 caepne HHSI B K O>Kyxe a 6nH3 H p e w eTKH . 

T a KHM o6pa 3oM, B T opaSI ~a cTb p c w e TKII M C Hhwe r pee T CSI 11 He rr e p ena e T n orr o nHH-

TenbHoro Tenna axonHoA ~onhre. 

MHWC!Ib 3 C OCTOIIT H3 llniO MIIIIHCBO~ n onn o >K¥11 , HB K OT OpyiD HBHOCII TCSI TOHKIIM 

cnoe M aKTHBHoe semecTao. TaKaS! MHme Hh 3BlKI!Ma e T c SI M e >Kny n oyMSI rrpHTepTbiMH 

npyr K npyry peweTKBMH, o6pa3 yiOlllHMH KacceTy. OTpepc TIISI pe weTOK KacceThi c o

OCHhi c oTaepCTIISIMH axonHoA peweTKH. Oxna>Kneul!e MHW CHH rrpo11cx o n 11T 3a c~eT 

Cb e Ma T enna renHeM 11 38 c~eT oTa ona Tenna KacceTo~ Ha oxna >t<naeMbi A Ko>t<yx . 

llaH HBSI KOHCTpy KUII R B X OnHOl'O OKHB II MHWeHII II03 BOnSieT nnHTenb HO IIpOBOniiTh 3 K-

CITOpi!MeHThl npH HHTe HCIIBHOCTII ny~Ka II OHOI3 , n p o x onHwero ~epe3 MIIWeHh, He rrpe

Bhl llllliDIUell 3 M K 8 . 

ToK ny~K8 H OHOB H3MepS!e TCSI Bp8lll8ID!llHMCS! f KOnneKTOpOM 4, KOTOpb!ll rr e pe

C e KaeT rry~OK nocn e M HWe!IH CBOHM CeKT OpOM C yrnOM 36 ° , T.e. peri!CTpHpyeTCSI 

TOnbKO 10% IIOnHOII HHTeHCHBHOCTII ny~Ka , n p oxOnSI!llel'O '!epe3 M!IWeHb. BpaweHHe 

KOnneKTOpB OCyWeCTBnS!S TCR n BII!'8TeneM 19 ~epe3 K8IIpOHOB h!A TpOCHK. 

HOCHTenh-C60pHIIK 5 BbiiiOnHeH B Bllne 38MKHYTOII neHTbl nniiHOA OKOnO 8M. 

fleHTa npeaapiiTenhHO nonroT aBniiBaeTCSI. llnR 3Toro ee H a c neu11anhHOM rrpllcno

co6neHHH o6pe38IDT pOBHO no Wllpii He 25 MM , H KOHllhl coeniiH RIDT TO~e~HOII CBBp

K OA. Hax n ecT KOHUOB neHTbl - 5-6MM. fleHTa nony~aeT n BH>KeHHe OT BeAfiUero 

ponHKa 13 , apamaeMor o n a11raTeneM 11 ~epe3 cMeHHhie w ecTepHII 14. llaHraTenb 

pacnono>Ke H BHe npo6HIIKa np11 aTMoc~epHOM naanea1111 B03nyxa, a apamea11e BHyTph 

npo6HHKa rrep e naeTCR npH rroMOWH sani!Ka 12, rrpoxon Siwero ~epe3 MaH>KeTHbie yn-

noTHeHHSI. Ha6op cMeHHhiX wecTepeH 11 nononHHil'enhHbiA penyKTop (Ha pHcyaKe 

He IIOK838H) Il03B On S!IDT nony~BTb nHaii830H CKOpOCTeA OT 0,03 no 30 M ICeK. 

8 

' I 

d ,, 

HaTR>KeHIIe neHT hi ocymecTBnSieTCS! cneuHanh HhiM p oniiKOM 28 , 

rpy30M 29 ~epe3 Kyna~OK 30. HaTSI>KeHHe neHThl COCT8BnReT 3 - 4 Kl' 

BenyWHH 13 II BenOMhl ~ 15 poniiKII 6o~K006pa3Hhie , ~TO He ABeT B OC 

T e coc KaKHB a T h c poni!K OB . CKopoCTh neHThi H3MepS!eTCSI naT~HK 

WIIM H3 ocBeTIITenhHOII naMnO~KH 11 ~oToconpoTHBneHHSI. B neHTe n • 

CTIIe HB ypoBHe ~OTOCOilpOThB neHI! R. 

06 o6ph!Be neHThl CHl'HBnH3 11pyeT KOHe~HblA Bb!KniD'i8Tenb 2i 

ITOBOpOTHhi M CeKTOpOM C H8TSI>KHb!M p OnH K OM 2 8. 

B Ka'ieCTBe n eTeKTopoa npiiMeHeH al nnaCTIIHKH 6 pa3 M epoM 1 

H3 ljlocljJaTHO!'O CTeKna , y CT8H8BnHB8eMble B CIIeUII BnbHh!e WeKII W T o 

HC n o 1 ,5M. 

npo6 HHK HMeeT TBK>Ke oniiBKII n nSI rr ona'lll oxna>t<AaiDwell BO! 

K ll II HB ITOnHeHIIS! 06beMa npo6HIIK8 renll eM, HeCKOnhKO repMeTH'iHhlX 

B B OnOB l! npyr11e neTanlly H83HB'ieHHe KOTOpb!X SICHO 113 p11CYHK8 . 

KoHCTPYKIIHH npooHHKB N!2 

KoHCTpyK UII S! ronoBKH npo6H11Ka N92 np11aeneHa Ha pllc .4. 3To 

pa6oTaH nnR nony'ieHIIS! 6onhWIIX cKopocTell nepeHoc a rrponyKTOB Ha 

B Ka~ecTse HOCIITenSI-c6opHIIKB llcnonh3yeTCR nHCK 5, apamaiD 

S!HHOII CKOpOCThiD. nony'ieHHe 6ollbWHX CKOp OCTe A BpaiUeHHSI llHCK 

none UHKnOTpOH8 C BS!38HO C Bhi60pOM MaTepHana nHCKQ He TOnbKO 

HO II II O TOpMO>KeHIIID B M8l'HIITHOM none. fly 'iWHM M STepHan oM nnl 

cny~ae 6 bin 6b! llll3 neKTpiiK C Bb!COKHMH M e XaHH'IeCKIIMH CBOACTB8MI! 

300-360 MiceK np11ronHhiM o Ka3ancl! nHcToaoA TeKcToniiT, ynpo'!He 

HOI! CTeKnOTK8HhiD. Do nepll~pllll nHC Ka IIpHKneeHa ~Onbl'B 113 aniD 

12 MM, Ha KOTOpyiD npOII3BOniiTC SI c6op nponyKTOB HaepHb!X peaKJ 

maeTCSI B nonwllrrHHKax Ka'leHHS! Manoro nllaMeTpa. MIIHIIMYM MeTI 

IDlUIIXCR neTanRX CHII>KBeT noTepll MOlUH 0CTII HB BpBIUeHII e n iiCKB B 

ne. llnSI y MeHhWeHIIS! ITOTepb MOlUHOCTII HB TpeHII e niiCKB 0 1'83 

1101 
KO>KYX 7 C 3830pOM 2-3 M M • 

Ha rrpo6HIIKe 6bina rrony'ieHa oKpy>t<HBS! CKopoc Tb 6onee 200 t 

me111111 n11cKa B MarHIITHOM none UIIKnoTpoHa. Mom HOCTb, 3BTpa~eaae ~~< 

COCTBBn.HnB 0,5-0,6KBT. np11 C TeHnOBh!X IICil b!T8HH RX ( 6e3 M8l'HIITHC 
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K HOHOB ao n o n aaB HHH H 8 MHWe Hh 3 npOXOAH T ~epe3 BXOaHy~ ~Oilhry 2 

HH TOillUHHO~ 6MK, Bxo aHa H ~Oilbra OTaenHe T BHyTpeHHH~ 06be M npo6-

6be Ma UHKilOT pOHB • ~Oilhra npHKil e HeaeT C H K BHyTpeHHeA noeepXHOC TH 

2 
B KOT Op OM H8CBepn e H bl OT B e pCTHH AH8MeT pOM 2 MM H8 nilOWBAH J0x20M M 

aa ny~Ka H OHOB , 0TBe pCTHH o6pa3y~T peweTKy npo3pa~HOCTb~ OK OilO 

iJTK8 1 C OC TOHT H3 a a yx ~8CTe~, OTao n e HHbiX A pyr OT apyra npope3b !O, 

l
y~Ka, no r: ana~wero Ha pew e TKy, CHHMaeT C H n e pn o A ~acTh~ H o TBOllH T 

~we~ aoao~, rrpoTeKa~weA ~epe3 ceepneHHH a K O)Kyxe a 6m! 3 H pe weT KH . 

30M, BTOpaSI ~aC Tb p OWCTKH M OHbW e rpeeT CH H He n e p e aaeT A OnOilHH-

~enna BXOilHOA ~Oilhre. 

,Jib 3 C OCT OHT H3 llniOMHHHCBO~ n onno:>IO<H, HB KOTopy~ HBHOCHTCSI TOHKHM 

aeHoe a e wecTao. TaKaS! MHWe Hh 3aJKHMae T c SI M e JI(AY ADYMSI npHTepT biMH 

ry peweTKaMH, o6pa3 yJo lUH MH KacceTy. OTpepc THSI p e w eToK Kacc eTbi c o-

3epc TH SIMH axoaHo~ peweTKH, Oxna)KaenH e MHW CI!H npoHcxo aHT 3a c~eT 

'Ia renHeM H 3a c~eT oTeoaa Tenna KacceToll H a oxna JI(aae MhJll KOJK y x. 

!CTpyKUHH BXOAHOro OKH8 H MHWeHH n o3BOilHeT anHTellbHO npOBOaHTb SK-

,J npH HHTe HCHBHOCTH ny~Ka H OHOD , npoxoa!lwero ~epe3 MHWeHh , He npe-

3 Ml\.8, 

:y~Ka HOHOB H3 MepSieTCSl Bpawa~UlHMCSl 1 KOillleKTOpOM 4 , KOTOpbill n e pe

IOK nocne MHWeHH CBOHM CeKT OpOM C yrllOM 36°, T.e. perHCTpHpyeTC SI 

, nollHOA HHTeHCHBHOC TH ny~Ka, npoXOAS!wero ~epe3 MHWeHb. BpaweHHe 

OCyWeCTBilH8T CSI ABHraTelleM 19 ~epe3 KanpOHOBbiA TpOCHK. 

·enb- C6opHHK 5 BbinOilHeH B BRae 38MKHyTOA neHThl anHHOA OKOilO 8M. 

eapHTellbHO noArOTBBilHBaeTCSI, llnSI 3TOrO ee HB c neUHallbHOM npHcno-

5pe3a~T pOBHO no WHpHHe 25 MM, H KOHUhl COeAH H SI~T TO~e~HOll CBap

!CT KOHUOB neHThi - 5-6MM. neaTa nony~aeT a BHJKeHHe oT eenymero 

epamae Moro a eHraTeneM 11 ~epe3 c M eHHhle wecTepHH 14. llaHraTenb 

BHe npo6HHK8 npH aTMOC~epHOM aaaneHHH B03ayxa, 8 BpaWeHHe BHyTpb 

peaaeTCH npH noMOWH eanHKa 12, npoxoaHwero ~epe3 MBHJKeTHbie yn-

Ha6op CMeHHbiX WeCTepeH H AOnOilHH'l'eilbHblll peAyKTOp ( H8 pHCyHKe 

) n03BOilSI~T nony~BTb aHana30H CKOpOCTeA OT 0,03 ao 30 MICeK. 
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I 

f 
I 

HaTSIJI(eHHe neHTbi ocymecTanSieTCH cneuHanhHbiM ponHKOM 28, OTTHrHBaeMbiM 

rpy30M 29 'lepe3 Kylla'!OK 30, HaTSI)Ke HHe neHTb! COCT8BilHeT 3-4 Kr H a OAHY BeTBb, 

BeaywH~ 13 H eeaoMbi~ 15 p o nHKH 6o~Koo6pa3Hbre , 'ITO H e AaeT B 03MO)KH OC TH n e H

Te COCK8KHB8Tb C p011HKOB . CKOpOCTb neHTbl i!3MepSieTC H aa1'~HKOM 2 4, COCTO SI

WHM H3 ocaeTHTenhHOll naMno~KH H ~oToconpoTHBneHHH. B neHT e Aen aeT C H oTaep

CTHe HB ypOBHe ~OTOCOnpOThBileHH SI , 

06 o 6 pbiBe lleHTbl CHrHBilH3HpyeT KOHe~Hb!A Bh!Kil~~aTellh 25, BKil~~aeMb!ll 

noaopoTHhiM CeKTOpOM C H8TSI)KHbiM pOilH K OM 2 8, 

3 
B Ka'ieCTBe a eTeKTopoe npHMeHeHol nnaCTHHKH 6 pa3 M epoM 120 x 30 x 2 MM 

H3 ~OC~BTHOrO CTeKna, y CT8H8Bill!BaeMbi e B c neUH B ilbHb!e lUe K H WTaHrH 7 H a anH

HC ao I ,5M, 

npo6 HHK HMeeT TaKJKe OllHBKH AilS! noAa~H 0Xil8JI(aa~lllell BOJlhl, allH OTKa~-

K H H HanOnHeHHSl 06beMa npo6HH K 8 renHeM, HeCKOilbKO rep MeTH'lHh!X 9 ileKTpH'!e CKHX 

eeoaoa H apyree )leTallHJ H83 HB'ieHHe KOTOpb! X SICHO H3 pHCy HKa. 

KoncrpyKIIHH npo6HHKB M2 

KoHc TpyKUH H ronoBKH npo6HHKa N92 npeeeaeHa Ha pHc,4. 3ToT npo6HHK pa3-

pa6oTaH AilS! nony~eHHSI 60ilbWHX CKOpOCTell nepeHOCa npOJlYKTOB S!Jlep Hb!X peaKUHll, 

B Ka'!ecTae HOCHTenH-c6opHHKa Hcnonh3yeTCH aHCK 5, epama~lllHACSI c nocTo-

SIHHOA CKOpOCTh~. nony~eHHe 60ilbWHX CKOpOCTeA BpaweHHSl AH CKa B M8l"'HHTHOM 

none UHKilOTpOHa CB H38HO C Bb!60pOM MaTepHana AHC!t8 He TOilbKO n o npO'iHOCTH1 

HO H n o TOpMOJKeHH~ B MarHHTHOM none. ny~WHM M 8TepH8ilOM AilS! a HCKa B 9TOM 

Clly'iae 6 b!il 6hl AH9ileKTpHK C Bb!COKHMH MeXBHH~eCKHMH CBOllCTB8MH, llo CKOpOCTeA 

300-360 MiceK nperoAHhiM oKa3ancSI nHcToaoA TeKCTOilHT, ynpo~HeHHblll npeKneeH

HoA CTeKilOTK8Hh~. no nepH~pHH AHCK8 npHKileeHa <jlonbra H3 all~MHHHH WHpHHO A 

J2 MM, Ha KOTOpy~ npOH3BOaHTCH C6op n poayKTOB S!JlepHblX peaKUHl!:, llHCK Bpa

waeTCH B noawHnHHKax Ka~eHHH Manoro JlHaMeTpa. MHHHMYM MeTanna l!a epama-

~WHXCH aeT81lSIX Cl!l!JI(aeT noTepH MOllll!E>C TH H8 Bpawe l!He a H CKa B Marl!HTl!OM no

ne. llnH yMeHhWeHHSI noTepb MOllll!OCTH H a TpeHH e aHCK8 0 ra3 OH 38Kil~~eH B 

1101 
KOlKYX 7 C 3830pOM 2-3 M M • 

Ha npo6l!HKe 6b!lla nony~eHa OKPYJI(l!aSI CKopocTb 6onee 200 MiceK npH apa

meHHH aHcKa e MarHHTHOM none UHKilOTpOHa. MowHOCTh, 3a Tpa'!HBaeMaH Ha apaweHHe, 

COCT8Bil!!ll8 0,5-0,6KBTo npe CTeHaOBbiX H Cnhi TBHHHX ( 6e3 M8rHHT HOro nonH) noi'ly-
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'I e Ha C KOpOCTb OK OliO 360 M I CeK • .nnSI C 'be Ma Tenna 0 Bbi A9n!llOlllerOCSI npH a p ameHHH 

AHCKa, Kp OHmTeiiH 1 6 , Ha K OT OpOM K p e nHTC SI AHCK 5 H KO.lKY X 7, oxnaJKA aeT C SI BQ

A Oil. KoJKy X 7 c n y lKHT OCHOBa HH9M Ali S! Kpenne HHH C T e KliHHHblX nnaC THHOK-AeTeK-

0 
T OpOB 6, K OT Opb!e yc T aHaBllH BaJOTCSI C 2-X C TOpOH A H C Ka Ha y rne 360 - 2 ¢ O 

r Ae ¢ a 5 ° - yron Me .>KAY M HmeHbJO H Ha'!a noM nepaoro A e T e KTOp a . 
0 

Pacn o n o .>K eHHe A9T 9 K TOp OB C A BY X C TOpOH OT A H C Ka n 03 B OllHeT perHCTpHpo-

B8Tb c p a3y 2 OC K OliK8 A e lle HHH, T. e . cpHK C H p yeTCH HX C OBnaAeHHe. DpH 3TOM TOll

lllHHa cpo nbrH H8 AHCKe llOA6Hpa e TCSI T8K oll , 'IT 06b! npOAyKTbl S!Ae p HbiX p eaKUHil MOr 

llH TOp M 03 H TbC SI llOllHOCT biO B ¢Qn bre , a OC K OllKH CB060AH O npOXOAHllH B o6e CTQ

pOHbl , 

D po6HHK N92 HMeeT K OHC T pyKUHIO M H OrHX Y3liOB TaKy JO JKe, K aK H npo6HHK NJl 

( K OJKYXH 8, 8 , M HIII9Hb 3 , B X OAHaSI cponbra 2, BXOAHa H peme TKa 1 H T. A .), 

I13M e p e HH e TOKa npOH3BOAHTC H H e nOABHJKHbiM KOlllllleKT OpOM 4, p acnOllOJK9H

H blM 3a AH C K OM, D y 'IOK H OHOB C B 0 6 0AH O npOXOAHT 'le pe3 8 liiOMHHHe B y JO cponbry AH C

Ka, B c n y qae npH MeHe HHSI ' Tonc T oll ' cjlo n hrH B Hell AenaeT CH 2 CHMMeTpH'IHbiX B bi

pe3a AliH n pon ycKa '!aC TH llY'IKa yCKOp e HHb!X H OHOB ( OKOliO 10% ), 

!1 3Me peHHe CKOpOCTH BpameHHH A HC Ka npOH3BOA HTC H n o 'IaC TOTe T OKa, HaBo

AHMOr O B K8TymKe 18 npH B p ame HHH npOBOllO'IHOil p8MKH 17 B M a rHHTHOM none 

UHKllOTpOHa, 

KoncrpyKUHH npo6HHKa ~3 

KoacTpyKUHH ronoBKH npo6HHKa NJ3 npHBeAeHa H8 pHc.5. B 3TOM npo6HHK9 

npOAYKTbi HAepHbiX peaKUHll, B b ineTeBmHe H3 MHlll9HH 3, TOpM03HTCH B 06'beMe 23, 

3 8nOliH9HHOM renHeM, Bb!HOCHTC H 3aTeM CTpyell r 83a 'lepe 3 OTBepCTHe 24 AHaMeT

pOM 0,5 MM B 06'beM npo6HHK8 H OCaJKAaJOTC H Ha c6opHHKe-HOCHTene 5, DoAa'Ia ra-

3a B TOpM03HOil 06'beM 23 npOH3BOAHTCH no Tpy6KaM 22, a OTKa'IKa ero H3 npo6-

HHKa ocyme CTBllHeTCH B8KyyMHbi M HaCOCOM, Me.>KAY TOpM03Hbi M 06'heMOM H 0 6'b9MOM 

npo6HHJ{a C03A8eTCH nepenaA A8Bll9HHH, B9llH'IHHa KOTOporo B b i6HpaeTCH C y'IeTOM 

BellH'IHH npo6eroB npOAYKTOB HA9pHbiX pe8KUHII. 

Mallblil KO.>KYX 8 ronOBKH npo6HHKa, BXOAHaH pemeTKa 1, BXOAHaH cpoilbra 2 

H MHIII9Hb 3 Ha pHCYHKe noKa3 aHbl AllH Clly'IaH HCnOllb30B8HHH ny'IKa HOHOB, OTKllo

HeHHOrO AecjlneKTOpOM H MarHHTHbiM KaHallOM UHKllOTpOHa, 3TO n03BOllHll0 HCnOllb-
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30B8Tb H H T e HC H BHOC Tb ny'!Ka AO 5 MKa 38 C 'IeT y MeHb W9HHSI n1 

B ny'IKe H yaenH'I9 HRSI nnoma AR M R W e HR. 

ToK n y'iK8 H3 MepHeT CSI K o n neKT o poM 4, p8cn o n o JK eHHbiM 3 8 T • 

M OM B OTAellb HOl\ K8Mepe, C006lllaiOIII9 HCSI C B8KyyM HbiM o 6'be MOM ll 

A9ll9 HHe o 6'be MOB n p OH3BOA HTCSI C llOMOlllbiO B b! XOAHO H ct>onbrR , n pH l 

Ke C OT B e p CTHSIMH, 

B nepBOM a a p H8HTe s Toro npo6HRK8 B K a'IeC T B e c6op HHK OE 
/ 4 / 

4 A HCKa A H 8 MeT pOM 10 MM, yKpenneHHbie Ha KpeCTOB RH9 • 3a~ 
38MeHeH ARCKOM 5 CO cnnoWHbiM o60AOM R A R 8Me T pOM 2 4 0 M M 

M 9X8HH3M ABHJK e HRSI c 6opHHKa . 

.naa JKeHH9 AR CKa - c 6opHHK8 ocymeCT Bll SI9TC H M8llbT RIIC K HM Kp 

r 8 TenH 11 qepe3 n a py w ecT epen 14 H n e p eAa'Iy T poC HKOM 13 , 1 6 

MallbTRIICKOr O Kpec Ta 18 H OCb iO ARCKa-c6opHRKa 5 BBeAeHa n. 

'IH C lla 3y6beB K OTOpb! X nOA06paH bl C TaKHM paC'I9TOM, 'iT06bi Y 'G 

CM9lll8llHCb no o60AY li H I 
AYKTOB HAepH biX p eaKURH KaJKAbl ll pa3 

AliH H a o 6 0A8 A HC K a. B Ha WeM c n y qae npli w e CTHn03RU l!OHHOM M E 

a qa c nax 3y6be B w ecT e peH 37 H 25 noaopoT AHCKa npoaaaoAH1 

0 1 88 48 , 'ITO o 6ecn e 'IRBae T n o cne AoBaTellbHOe pacnono.>KeHHe 1~ 
H a a ce i!. AliHH9 o 6 oAa ARCKa C w aroM OKOllO 5MM, 3TO Mepon 

C U 9 llh l0 yMe Hb W 9 HHSI BllHSIHRSI OTHOC RT9llbHO AOllrO:JKHBYlllHX C 

R3 OAHOrO nono .>K e HRSI B AJ 
D e p e 6poC AR CKa-c6opHHKa 

38 a peMSI OK OliO 0,12 ce K. <!>HKC8UH SI H9llOABHlKHOr O llOliOJK9 HHSI A 

CSI MallbTHIICKHM KpeCTOM. BpeMSI B b!j],e p.>KKH B HenOJlBHlKHOM 

c 6opHHKa 3 aAaeTCSI 6noKO M aBTOM8THKH, CHrHall JlllSI KOTOpOr• 

B b!KliiO'i8Te llb 20, y npaBliSI9M b l i!. K y n a 'IKOM 21. .nnHT9llbHOCTb C ' 

liHPOB8TbC SI, 

Csop H H3 Mepe HHe npoH3BOJlSITC SI n o cneAoBaTenbHO no B 

H3MepeHHSI BY: reHepaTopa uHKnoTpona aanHpaeTCSI • .nnSI H3 ~ 
« - qacTHU. BTopoll Heo6x 

n onynpoBOJlHHKOBhlll AeTeKTOp 6 

XOAa H3 CTpOSI nepn oro. DpH 3 TOM AHC K-C60pHHK AOlllK9H JlBHr 

poHy. 

Dpo6HHK NJ 3 abmonHe H Ha 6 8 a e npo6 HHK8 NJ2. 
D 03T Ot. 

H y allbl OAHH H T e >K e AilS! o6oHX npo6HHK0Bo 
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opOCTb oKono 360 MiceK, .nng C'beMa Tenna , BhiAenRJOIUerocg npu apameauu 

KpOHWTei!H 16, HB KOTOpOM KpenHTCg AHCK 5 H KO>KyX 7, OXna>KaaeTcg Bo

>Kyx 7 Cny>KHT OCHOBBHHe M ang KpenneHHH CTeKnSIHHblX nnaCTHHOK-AeTeK-

0 , KOT Op b!e YCTBHBBnHBBIOTCSI C 2-x CTOpOH AHCKa HB yrne 360 - 2 tP D 

5 ° - yro n Me>Ka y MHWeHbJO H uaqanoM nepaoro aeTeKTopa. 

cnono>Keuue aeTeKTopoa c aayx CTopoa OT aucxa noaaonSieT perncTpupo

ay 2 oc xonxa aeneaug, T.e. <jluxcupyeTcg ux coanaaeuue. npu 3TOM Ton

brH HB AHCKe noa6upaeTCH TBKOI!, '<{T06bJ npoayKTbl HAepHb!X peaKUHI! MOr-

03 HTbCH nonuoCTbJO B <jlonbre, a o c KonKu c ao6oaao npoxoaunu B o6e cTo-

6HHK N/2 HMeeT KOHCTpyKUH!O MHorux y anoa TBKYIO >Ke• KBK H npo6HHK Nil 

8,9, MHWeHb 3, BXOAHBg <jlonbra 2, BXOAHag peweTKB I H T.a.), 

Mepeuue TOKa npouaaoanTcg uenoaBH>KHbiM KonnneKTopoM 4, pacnono>KeH

lHCKOM, nyqoK uouoa ca o6oaao npoxoanT qepea anJOMHHHeByJO <jlonbry anc

yqae npHMeHeHHH "ToncTol! " <jJOnbrH B Hell aenaeTCg 2 CHMMeTpH'<{Hb!X Bbl

nponycKa 'IBCTH nyqKa YCKOpeHHbiX HOHOB ( OKono I 0 %), 

IepeHHe CKOpOCTH BpaweHHg AHCKS npOH3BOAHTCSI no '<{8CTOTe TOKa, HBBo-

1 KBTYWKe 18 npu BpameHHH npoaonoqaol! PBMKH 17 B MarHHTHOM none 
ua, 

KoecrpyKIJHH rrpo6HHKB NJ3 

:TpyKUHH ronoaxu npo6auxa N/3 npuaeaeaa Ha puc,5. B aToM npo6uuxe 

SI.QepHb!X peaKUHI!, BbineTeBWHe H3 MHWeHH 3, TOpM03SITCSI B 06'beMe 23, 

lM renHeM, BbiHOCSITCSI 3BTeM CTpyel! raaa '<{epea OTBepCTHe 24 AHBMeT

.! B 06'beM npo6HHK8 H OCB>KABIOTCSI HB c6opHHKe-HOCHTene 5, noaa'Ia ra

:>3HOI! 06'beM 23 npOH3BOAHTCSI no Tpy6KSM 22, a OTKB'IKa ero H3 npo6-

!CTBnSieTCSI BBKYYMHb!M HBCOCOM, Me>KAY TOpM03HblM 06'beMOM H 06'b9MOM 

:oaaaeTcg nepenaa aaaneHHR, aenH'IHHa KoToporo Bhi6npaeTCSI c y'leToM 

o6eroa nponyKTOB SI.QepHbiX peaxuul!. 

:1! KO>KyX 8 ronOBKH npo6HHK80 BXOAHBSI peWeTKB 1, BXOAHBSI <jloru,ra 2 

Ha PHCYHKe nOK838Hbl AnSI cnyqaSI HCnOnb30B8HHSI nyqxa HOHOB, OTKno-

1JneKTOpOM H MBrHHTHblM KBHanoM llHKnOTpOHB, 3TO noaaonuno HCnOnb-
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30B8 Tb IIHTeHC HBHOC Tb ny'IKB no 5 MK8 38 C'<{ e T y MeHb We HHSI nnOTHOCTH HOHOB 

B n yqKe u yaenuqeHHR nnomanu MHwea u . 

T oK ny'IKa H3MepReTCSI KonneKTopoM 4, pacnono>K eHHbiM 38 TOp M03HbiM o6'be

MOM B o TaenbHOH KaMep e, coo6ma10we licR c aaKyyM HbiM o6'beMOM UHKnoTpoaa. Pa3-

n eneHHe 06'b e MOB npOH3B OAHTCSI C TIOM OWb iO Bb!XOAHOH <jlonbrH, npHKneeHHOI! K CTeH-

Ke C OTBepCTHSIMH, 

B n e p a oM aapn a HTe aToro rrpo 6HHKa B Kaqec Tae c6opHHKOB ucnonb30aanucb 

141 
4 QHCKB AH SMeTpOM 10 MM, yKperrneHHble Ha KpeCTOBHHe , 3aTeM c6opHHK 6bJn 

38MeHeH QHCKOM 5 CO CITnOWHblM 060!!0M H AHaMe TpOM 240 MM, 3aMeHeH 6bin H 

MexaHH3M !IBH>KeHHSI c6opHHK8, 

.nau>KeHHe AHCKa- C60pHHK8 OCyiUeCTBnSieTCSI ManbTHllCKHM KpeCTOM 18 OT QBH

raTenSI 11 qepea napy wecTepeu 14 H nepenaqy TpoCHKOM 13,16,15. Me>Kny ocbJO 

ManbTHllcKoro KpecTa 18 H ocbJO AHCKa-c6opHHKa 5 aaeneaa napa wecTepeH 19, 

'<{HCna 3y6beB KOTOpb!X rrono6paHbl C TaKHM pacqeTOM, '<{T06bl yqaCTKH c6opa npo

AYKTOB S!AepHb!X peaKUHli Ka>KQblll pa3 CMemanHCb no o6ony H HCITOnb30BanaCb BCSI 

anuaa o6ona AHCKa. B aaweM cnyqae npu mecTHn03HUHOHHOM ManbTHlicKoM KpecTe 

H 'IHCnax 3 y6beB WeCTepeH 37 H 25 ITOBOpOT AHCK8 npOH3BOAHTCSI Ha y ron tP • 
0 1 

88 48 , '{TO o6ecrre'IHBaeT nocneaoaaTenbHoe pacnono>KeHHe 150 yqaCTKOB c6opa 

Ha acel! nnuue o6ona llHCKa c waroM oKono 5MM. 3To MeponpHSITHe Bbmonaeuo 

C uenh !O yMeHbWeHHSI BnHSIHHSI OTHOCHTenbHO aonrOJKHBYIUHX ljlOHOBblX aqxpeKTOB, 

nepe6poc AHCKa-c6opHHKa ua onuoro rrono>KeHHSI B npyroe rrpouaaonnTCSI 

3a BpeMSI OKOnO 0,12 CeK, <!>HKCBUH SI HenOABH>KHOrO nono>KeHHSI AHCK8 OCylUeCTBnSieT

CSI ManbTHllCKHM KpecToM. BpeMSI BbinepJKKH B aenonBHlKHOM nono>KeHHH nucxa

c6opHHKa aanaeTCSI 6nOKOM aBTOMaTHKH, CHrHan Qng KOTOporo Bb!QaeT KOHe'<{Hblll 

BbiKnJOqaTenb 20, y rrpaBnSieMb!H Kyna'<{KOM 21 • .nnuTenbHOCTb CTOSIHKH MOJKeT pery-

nHpOBaTbCSI, 

Cgop u H3Mepeuue npQH3BOAHTCSI nocnenoaaTenbHO no apeMeHH. B npouecce 

H3MepeHHR 84 reaepaTopa uuxnoTpoaa 3 anupaeTCSI, .nnR H3MepeHHSI HylKeH OAHH 

nonynpOBOAHHKOBblll AeTeKTOp 6 c. - 'IaCTHU, BTopol! ueo6xonHM a a cnyqal! Bbi-

xona ua cTpog nepnoro. npu aTOM nncK-c6opHHK nonJKeH nauraTbCH B npyry10 CTo-

pony. 

npo6HHK N/3 BblllOnHeH Ha 6a3 e npo6HHKa N/2, no3 TOMY OCTanbHbie aet-anH 

H y3nbl OAHH H Te JKe AnSI 060HX npo6HHKOB, 
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• 

Pe3yiibTBTbi1 nony'leHHbie HB OIIHCBHHbiX I1p06HHKBX 

Bo acex 3KCnepHMeHT8X no CHHTe3y HOBhiX TP8HCYP8HOBhiX sneMeHTOB H Ho

BhiX H30TOnOB HCnonb30B8n8Cb cjJH3H'!eCK8SI H)leHTHcPHK8UHSI, 38KniO'IBIOlll8SICSI B TOM, 

'ITO onpenenSinHcb nepHOJlhi nonyp8Cn8Jl8, 3HepreTH'IeCKHe 38BHCHMOCTH ce'!eHHA o6-

p830BBHHSI, npOBO)lHnHCb npoBepO'IHble 3KCnepHMeHTbl C p83HblMH KOM6HHBUHSIMH H3 

MHWeHeA H ycKopeHHblX HOHOB, .ilnSI a - 8KTHBHblX npOJlYKTOB )lOnOnHHTenbHO on-

penenSin8Cb 3HeprHSI a - '18CTHU. O'!eHb B8~HoA X8p8KTepHCTHKOA SIBnSieTCSI ne-

pHOJl nonypacn8Jl8, .ilnSI npo6HHKOB ~1 H 2 nepHOJl nonyp8cn8Jl8 onpenenSincSI no 

p8Cnpe)leneHHIO 3cjJcjleKT8 H8 )leTeKTOp8X npH cPHKCHpOB8HHOA CKOpOCTH JlBH~eHHSI HO

CHTenSI H no paCCTOSIHHIO OT MeCT p8Cn8)l8 S!Jlep JlO MHWeHH, .QnSI npo6HHK8 ~3 ne-

pHOJl nonyp8Cn8Jl8 onpenenSinCSI HenocpeJlCTBeHHO no apeMeHHOMY cneKTPY a - '18C-

THU, 

H8 npo6HHK8X 6hinH CHHTe3HpOB8Hhi H H3y'!eHbi caoAcTB8 cnenyiOlllHX HOBbiX 

sneMeHTOB H H30TOnOB: 
/ 2,11 12/ 

1, nony'leHbl H H3y'leHhl CBOACTBB CnOHT8HHO )lenSilllHXCSI H30MepOB ' , 

2, CHHTe3HpOB8H cnoHT8HHO nenSimHAcSI H30Ton 104 sneMeHT8 c nepHOJlOM no
/3/ 

nyp8Cn8Jl8 0,3 ceK 

3. CHHTe3HpOB8Hhi H onpeneneHhi p8JlH08KTHBHhie caollcTB8 HeKOTOpbiX H30Tonoa 
/ 4 / 

cPePMHSI • 

4, CHHTe3HpOB8Hbl H H3y'!eHhl CBOllCTB8 H30TOnOB 102-ro sneMeHTB C MBC

/5/ 
COBblMH '111Cn8MH 255,256 , 

B 38KniO'IeHHe 8BTop C'IHT8eT CBOHM npHSITHbiM nonroM no6n8ronapHTb qne-

H8-KoppecnoHJleHT8 AH CCCP r.H.<l>nepoB8, CT8pWHX H8Y'!HhiX COTPYilHHKOB B.A.llpy

HH8, ID.U.Or8HeCSIH8, B.H.Ky3Heuoa8 38 nocT8HOBKY 38Jl8'1, nocToSIHHYIO nonnep~

KY H none3Hhie coaeThi, B.A. '-lyrpeeaa, C.A.nHK8nbHeTa H B.M.nnoTKO 38 none3-

Hbie COBeTbl H noMOlllb B npouecce pa3pa60TKH H Han8)lKH npo6HHKOB, 

nHTeparypa 

1. B.fl.MHxeea. npenpHHT OHHH 2291, .Qy6H8 1965. 

2. ID.B.flo6aHoa, B.H.Ky3Heuoa, B.n.nepenhirHH, C.M.nonHK8HOB, ID.U.Or8HeCSIH, 
r.H.<l>nepoa. npenpHHT OHHH P-1801' .Qy6H8 1964r. 

3. r.H.<l>nepOB, ID.U.Or8HeCSIH, ID.B.flo6aHOB, B.H.Ky3HeUOB, B.A • .QpyHH, B.n.ne
penhirHH, K.A.r8apHnoa, c.n.TpeTbSIKOBa, B.M.nnoTKO, npenpHHT OHHH 
.0-;1818, .ily6H8 1964. 
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4. r.H.AK8nbeB, A.r..neMHH, B.A • .QpyHH, 3.Ll!IM8eB, H.B.Konecc 

n.n.n8meHKO. npenpHHT OHHH P-2704, .Qy6H8 1966r. 

5. r.H.AK8nbea, A.r.neMHH, B.A • .QpyHH, ID.B.flo6aHoa, E.B.<l>ecjl~ 
n.n.'-lenHOKOB. flpenpHHT OHHH P-2938, .0y6H8 1966. 

6. A.<l>.flHHeB, E.H.M8pKOB, A .A.nneae, C.M.nonHK8HOB. npenpKI 

.0y6H8 1964. 

7. B.A • .ilpyHH, H.K.CKo6enea, E.B.<l>ecjJHnoa, B.H.Ky3 HeUOB, ID.B.ll 

HeCSIH. npenpHHT Ol!IHH P-1651, llyGH8 1964. 

8. B.A.llpy HH, H.K.CKo6eneB, E.B.<l>ecjJHnOB, r.H.<l>nepoa. npenpll 

.0y6H8 1964. 

9. A.K8nyCUHK , B.n.nepenhirHH, c .n.TpeTbSIKOB8. npenpHHT 0!!1.5 

.Oy6H8 1963. 

10.fl.A • .QopcjJM8H, rHAPOAHH8MH'!eCKOe COnpoTHBneHHe H TennoOTI 

CSI Ten, ¢H3M8TrH3, 1960. 

11.ID.n.r8HrpcKHA, E.H.M8pKoB, C.M.nonHK8HOB, X.IDHrKn8yccea 

P-2695, .0y6H8 1966r. 

12.ID.n.r8arpcKHA, E.A.rao3nea, E.H.M8pKoa, C.M.nonHK8HOil 

npenpHHT Ol!IHH P-2769, .Qy6H8, 1966. 

PyKonHCb nocTynHn8 a H 

12 SIHB8pSI H 
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Pe3ynbT8Tbi1 nony 'leHHbie H8 onHCBHHbiX npo6HHK8X 

CeX 3KC n epHMeHT8X no CHHTeay HOBhlX Tp8HCyp8HOBhlX 3neMeHTOB H Ho

nOB HCnonb30B8n8Cb ~H3HqecK8R HAeHTH~HK8UHR, 38Kn~q8~m8RCR B TOM, 

nRnHCb nepHOAhl nonyp8C n8A8, 3HepreTHqecKHe 38BHCHMOCTH ceqeHHA o6-

npOBOAHnHCb nposepoqHble 3KCnepHMeHThl C p83HhlMH KOM6HH8UHRMH H3 

yCKOpeHHb!X HOHOB, llnR a - 8KTHBHhlX npOAyKTOB AOnOnHHTenbHO On-

3 HeprHR a - q8CTHU. QqeHb B8*HOA X8p8KTepHCTHKOA HBnHeTCH ne-

acn8A8. llnH npo6HHKOB ~1 H 2 nepHOA nonypac n8A8 onpeAengncR no 

H~ 3~eKT8 H8 AeTeKTOp8X npH ~HKCHpOB8HHOA CKOpOCTH ABH*eHHH HO

p8CCTOHHH~ OT MeCT p8Cn8A8 HAep AO MHWeHH, llnH npo6HHK8 ~3 ne-

cn8A8 onpeAenHnCH HenocpeACTBeHHO no speMeHHOMY c neKTpy a- q8c-

J06HHK8X 6blnH CHHTe3HpOB8Hhl H H3yqeHhl CBOACTB8 cneAy~mHX HOBblX 

H H30TOnos: 
/ 2 11 12 / 

1yqeHhl H H3yqeHbl CBOACTBB CnOHT8HHO AenRmHXCH H30MepOB ' ' , 

Te3Hp0B8H CnOHT8HHO AenHmHACH H30TOn 104 3neMeHT8 C nepHOAOM no
/ 3 / 

1,3 CeK 

3HpOB8Hhl H onpeAeneHbl p8AH08KTHBHble CBOACTB8 HeKOTOpb!X H30TOnOB 

!Te3Hp0B8Hbl H H3yqeHhl CBOACTB8 H30TOnOB 102-ro 3neMeHTa C M8C
/5/ 

n8MH 255,256 • 

!~qeHHe 8BTOp CqHT8eT CBOHM npHRTHblM AOnroM no6n8rOA8pHTb qne-

:AeHT8 AH CCCP LH.<I>nepos8, CT8pWHX H8yqHh!X COTPYAHHKOB B.A.llpy-

aHecHH8, B.H.KyaHeuoB8 38 noCT8HOBKy 38A8q, nocTORHHY~ nOAAeP*-

,1e coseThi, B . A.l:.J:yrpeeB8, C.A.0HK8nbHeTa H B.M.nnoTKO 38 none3-

H noMomb B npouecce p83p860 TKH H Han8AKH npo6HHKOB, 

n HT epaTypa 

·B. npenpHHT OHHH 2 291, lly6H8 1965. 

os, B.H.Ky3Heuos, B . n . nepenhlrHH, C . M .nonHK8Hos, IO.U.OraHeCRH, 
3. OpenpHHT OH H H P - 1801, lly6Ha 1964r • 

. , IO . U . Or8HecRH, IO .B.no68Hos, B.H .Ky3Heu os, B.A.llpyHH, B.n . n e
:.A. f8BpHnos, c . n .TpeTbHKOB8, B.M.nnoTKO, OpenpHHT OHHH 
y6H8 1964. 
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4. r.H.AK8nbeB, A.LlleMHH, B.A.llpyHH, 3 .f.H MaeB , H.B.KonecoB, IO.B.no68HOB, 

n.n.n8meHKO, npenpHHT OHHH P-2704, lly6H8 1966r. 

5. LH.AK8nhes, A,LlleMHH, B.A.llpyHH, IO.B.no68HOB, E.B.<I> e~Hnos , r.H.<I>nepos, 

n.n."'enHOKOB. OpenpH HT OH HH P-2938, lly6H8 1966. 

A.A.nnese, C.M.nonHK8HOB. OpenpHHT OHHH n-1693, 
6. A .<l>.nHHes, E.H.M8pKoB, 

lly6H8 1964. 
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Ba= =orpof 1/moc<pepa 
P Hc.l. CxeMbi nony'!eHI!SI, c6opa H perl!cTp8UIIII HOBbiX aneMeHTOB 11 1!30 Tonoe. 

a - cxe Ma nJlHMoro c6opa; 6 - c xeMa c 6opa aaTopMOlKeHHhiX B r aae 

npOAY KTOB HaepHbiX peaKUIIH nyTeM aacop6UI!II 113 CTpyH raaa;l - ny'IOK 

yCKopeHHbiX HOHOB; 2 - M HWeHb l 3 - npOAYKTbl st;~peHbiX pe8 KUHll 0 4 - c6op

HHK-HOCHTenbt 5 - lleT eKTOpbi, 6 - 06'beM C TOpM03SillU!M ra3oM : 7 - OT

BepCTHe, H3 KOToporo BbiTeKaeT cTpyH ra:Ja . 

14 

P11c.2. CxeMa p acnonm K e HII SI n po6HHKOB BHY TPII K aMepbi UI!KflOTPC 

2 - 1(8Mepa UHKJ10Tp0H8, 3 - WJ1!03 , 4 - nOJ1!0C8 M 8 r'HH 

6 - !<OHe'IH851 op6HT8 ny'IK8 ycKopeHHbiX HOHOB, 7 - Tpae 

HOr'O ny'IK8 HOHOB, 8 - M8r'HHTHbiH K8H8 fl, 9 - Tene >KK8 , 

11 - K8TYWKII M8r'HHT8 . 

15 
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t{UK/IOTPOHa T .JirM o c cpepa _ ___ :r 
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• ---- ·- '~"'v'~l • 1/rMoccpepa 

4 

€Mbl nonytteHHH, c6opa R perHCTp8UHH HOBbiX 3neMeHTOB H U3 0 TOllOB. 

- CXeMa fiJ)SIMOro C6opa~ 6 - CXeM8 c6opa 38TOpMOJKBHHblX B ra3e 

DllyKTOB SlllepHblX pe8KUHA nyTeM 8llCOp6UHH H3 CTpyH ra3a;l- ny'lOK 

KOpeHHblX IIOHOB; 2 - MHWellb; 3 - nponyKTbl R,lpellblX peaKUHii; 4 - c6op

!K - HOCHTenh ; 5 - LlBTeKTOpbl , 6 - Of.i'beM C TOpM035UUHM raaoM: 7 - OT

!pCTHe , H3 KOTOporo BbiTeKaeT CTpyH raaa. 

14 

P11c . 2. CxeMa pacnonmKeHHH npo6HHKOB BHYTPII KaMepbt UHKnoTpoHa . I - npo6HHK , 

2 - KaMepa UHKfiOTpoHa, 3 - wmo3 , 4 - nomoca M8f'HIITB, 5 - nyaHTbl , 

6 - KOHe'lH851 op61!T8 ny'lK8 yCKOpeHHblX I!OHOB, 7 - Tp8eKTOp1151 QTKfiOHeH

HOf'O ny'lK8 I!OHOB, 8 - M8f'HIITHblfl K8H8fi, 9 - Teneli<KB, IQ - IIOHOnpOBOll , 

II - K8TYWKII M8f'HHT8. 

15 
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OTKNIKAH
O&W:MA 

PHc . S, KoHCTpyKUHA npol5aMK8 H.>l. 1 - exo.aHaR peweTKa, 2 - exonHaR if>onhra, 3 - MM JUe Hb, 4 - KonneKTop TOxa, 5 - HOC"M 
T911b-neHTa, 6 - !1 9T9KTOpb!-cTeKJ1RHHb19 fll18CTIIHKU 1 7 - WT8Hf'8 1 8 - M a nt>ifi K O >KyX ronOBKl! 0 9 - 5 0."'bW OA KO)I(YX , 

1l 

" () 

f'" 

10 - coeaHHH'rei'lbH&A Tpy5a, t I - a!ntraTe nL, 12 - eamiK , npoxo r~ sm:nH 'lepea y nnoTH e HHe, 13 - oe:1yUt llli po nHK, 

14 - CM9HH ble wecTepHH, 15 - BeaOMbi A P011HK, 16 - CK01lb3 RWHit KOHTOKT K OI1 11€ K TOpa T OK ft 1 17 - !1 9T9KTO p QlO iiO B hi X 

3<M>eKT081 18 - KO>t<YX WT8 Hrlt, 19 - ! IDH T'Q T911b nMI Bpa meHilA KO/ln9KTOpa T O K 8 0 20 - T pOBe p C'll , rte p e M elU8lOUllHI npo 6 -

H HK H8 T9119)t(K9 1 2 1, 27 - r·ep MeTH"'Hbl € 311 E>KTp !i<t C C KHe BBO Obl 1 22 - H8 r1pfiBIH!IOUUl e p Onil Ki l 1 23 - aamenK £1 !l ilA 38 -

xpe nneHHH rtOBOpOTHOf'O C9KTOp8 rt p H C MeHe 119HTbl 1 24 - LlllT'IHK C K O pO C Tll 08H>K€HHA !le HT U1 1 25 - K O He'lHblA B b1 Kll !O'lli 

Tenb1 26 - ynop Ll llSI noBOpOTHOT'O C eKTOpa npH o6pb1B e neHTbl1 28 - H8TSI' J~< HOA po!HIK 1 29 - r py3 ;:JnR H ll TH >KeHIIA neH T hl , 

30 - KynaqoK LlllR p8BHOM e pHOT'O HOTR>KeHHSI' neHThi1 3 1 - C MOTpOBOe O K H0 1 32 - pO!lHK ll1H1 nepen a q H BeC8 ronO BKU 

npoei"Hka Ha Har.paensuow.yto e xaMepe uHxnoTpoHa. 

~ 
() 
() 
() 
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--PM C , 3, K O HCTpyKUMR npo6HIUC8 H!ol. J - BX O,Q H8A peweTK8, 2 - 15XOilH8A ¢lonbr8 , 3 - MHIUeHb, 4 - KO/lll9t<TO p TOK8 , 5 - 11 0 C' H 

TOilb - IJ9HT80 6 - o eTeKTOpbt-cTeKllfiHHbl9 llll8C TIIHKII 0 7 - WT8Hf'8 0 8 - M a llbi A K O>K YX f'0 110BKJI 1 fl - 60."l blUO ft K O)t(yJt, 

m., 
I ~ 

)::> )::> 

<t> = .., "' 
<t>"' 
:>; 
I 

JQ - C09.Q HHHT9iJbH8A Tpy6 a 1 ll - OBH f'8Te llb 1 12 - B 8J111K, n pOXO:HWII!U 'iepe.3 ynn OTH e HH e , )3 - ne:t y UUl li pOnltK, 

J4 - CMeHIIhJe w eCTepHM, 15 - BeaOMhi A ponHK, 16 - CKOllb3AW Hil KO HT8KT KOITlleKTOpil T O Kll , 17 - .'1 e T eK T O p 410ii0 D b 1X 

a#eKTOB1 18 - KO>t< Y X WT8 H f' H 1 19 - ti DHr'OTell h tl llSI BpAtue tHts! KOillle KTOpll T O K B , 20 - T p (l RC p Cll , nepe M elli8KlUHHI npo6 -
HHK Ha T9119)t(K9 1 2 ), 27 - r·ep M e TH<tH bl e 31l9KTp!ll(9CKH 9 8 800b1 , 22 - HanpA B.n SHOWII e p01l i! K 110 23 - 3 all te J11W. !lilA :w 
Xpenn eHHSI. n o BO pO THOf'O CeKTOp8 n p H C MeHe ll e HTbl 1 24 - Jl8TI.f H K C K OpOC TII QB H}I(e HIHI .'lC H Tt.t , 25 - K O He l.fHbiA B Lt K1110"18 -

T911b 1 26 - y nop n nSI noaopOTHOrO CE!KTOpa npH o 6p bt B e .'leHT t>l , 28 - H8 TSI )I(HO A pon 11K 1 29 - r py3 .D. /lSI li 8 TSI >t<e /HISI neU Tt>!
1 

SQ - K Y1181.fOK .D.llSI paBHOM9pHoro HflTR>Ke HU A neHT b! 0 3 1 - C M OTpOBOe O K H0 1 32 - pO.'lHK U:l ll n e peDil'iH ee c a ronO BKit 

npoi5N HJC8 H8 H8C.p6811SI IOW.Y IO B K8Mepe UH K110TpoK8 o 

- 29 
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K IJN(!Hf'fHOHIJ 

HI.COCIJ 

it".M H t2 

Puc .5 . KoHCTPYKUHH ron oaKH npo6HHKa M 3. I - axoaHB SI perne TKa, 2 - axoaHBSI 
<jJOnb r a , 3 - MHllleHb, 4 - KOnne KTOp TOKB , 5 - HOCHTenb- a HCK , 6 - aeTeK

TOpbi, 7 - KpOHlll TeliH, 8 - MBn bdi KOJKYX r onOBKH, 9 - OOnblll Oll KOJKyX, 
10- coeaHHHTenbHBSI Tpy6a , II - u auraTenb , 12 - aanuK, npoxoaS!lllHA q e

pe3 ynnOTHeHHe , 13 - Beuymu l! lllKHB, J4 - llleCTepHH, 15 - Bea OMbll! lllKHB, 

16 - TpOCHK, 17 - BOUHnO C nanb Ue M, 18 - Manb THHCKHll KpeC T, 19 - llleC
TepHH, 20 - KOHeqH bl l! BbiKniOqaTenb, 21 - Ky n aq oK, 22 - TpyoKH a nSI no
uaqH f'838 , 2 3 - TOpM03HOII OO'beM, 24 - OTB ep CTH e a nSI BbiXoaa CTpy H r a -

38 , 25 - BbiXoaHbie <J>onbra u p erneTKa , 26 - n ep e x ouHoll <jJnaHeu , 27 - p a3'b
eM KonneKTopa TOKa , 28 - ponHK a n SI n epeaaqu aeca r on oBKH npooHHKa Ha 
HanpaBnSI!OlllYIO B K8Mep e UHKnOTpOHa . 
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