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CxeMa a1tcnepHM?HTa B ~.oep110J!, tpH3HKe npH, Hccne.ooBaHH!IX, 11_a, ycKOPHT0!1!!X aa1)!1-

>K01lllblX qacTHU 06b1'1HO BKnIO'laeT a ce611 .oeTeKTopi.1 nanyqe11nl!, n0Meme11Hb1e 11enocpeA-:-, 
•• : ' ' • \ i " ,_ - • - • 1, -. •II ' '-. ,, . ; . • • • / 

CTB811110 B·.ITY'IK0 H3ny'l011HII. yCKOpHT0IT!l'HITH B Henocpe.ocTB011HOJ! 6nH30CTH',oT Hero,, H_ ane.K-:',, 
. . . . : I., , . , • • .· . ., . ,, . 

Tpo1111y10 perHc·rpHpyIOlllYIO annapaTypy, B cpnaHKe cpOTOH.OepHblX H cpoTdMeao11HblX ,npoueccoe,· 
l . ., ' - , ~ • 

KaK npa~uilo, ucnorih3yIOTCH ,CITE:,□YIOlllHe oc110~11b1e BM.Obi .oeTeKTopoe: 

·1) 'HMny!1bCHbl8, HOHH38UHOHH_blfl KaMepbl, 

npo~OPUHOII.Mbllbl0 C'l8T'IHKH, 

citeT'IHKH :~ _caMoCTOHTen'hiibIM paapH.OOM, 
, . , 

4) no:1ynpoao'.011HKOBbl0 .!l0T0KTOpbI, 

, 5) . CUH111;HITnHUIIOHHhll, .!l0T0KT0pb1; 

'a) KBMepbl BHnbCOHB, nya.blpbKOBbl0 H'.HCKpOBbie, K?M?Pbl,_ 

7) ~.oepllb10 'cpoT;;~yn~HH, , · , , , . 

',,,. 

,\ 

. ; .... _ 

PerHCTpanHH H.!l€;IJH".1X nanyqe~HJ! -~ HCnOnb30BBHH8M nepBbl_!( 5· BH.OOB ,ll0T0KTOp013 oc- • 

aneKTPH'IE!CKHX •HMR)'ITbCOB, ,o6paayIOlllHXCsi.npH npoxo>K.i:t0HHH ll,llep-:' 

·,• ' . 
. 'CTpyKTypH8ll cxe"Ma aneKTpOHHoro o6opy.ooaaHH!I, 11eo6xo.onMoro .onH npoae.oe11usi paa-

~ ,, _,,· ' . ' '' • \ ' ,,_' • ' ' -. ~ ' ... • J 

'nR~llblX SKCnepRM0HTMbllbl?t pa6oT B' o6naCTlf, tpH3HKH tpOTOH,00pllbIX H. tpOTOM03011HblX npo..;: 

ueccoB 11a aneKTpOHllblX ycKopHTen11x, ?OCTOHT H3 ~OC,T8T,O:HO CITO>KHOl"'O KOMnneKca ,y3~0B, 
, '· r .\ ·. . , 

,MO>K8T·6b!Tb -paa6HT Ha ·.oae, OCHOBHble rpynnb1: 
l \ ~' i. •, ~' ,f'' • 

/" , ,' . . ' 

l) ,rpynna Y3IIOB, CBH3b M8}K,lly aneM8HTBMH KOTOpOJ! H3M8HH8TCll B COOTB8TCTBH~. C 
, < ,I 

, ,. ', 38,llB'IBMH SICCITepHM0HTa; 

,2) rpyn~~ yal!OB 06lll81"'0 H83HB'l8HRll, 
. . . ' . 

B, ne pay~ rpynny · yanoe, axo.oHT: 

· 1, Y'~en, 6noKH KoToporo· 1,1oaao!111_10T· _ocymec~;;wri, nepe.oaqy HMnynbca · OT .oereKTO'." 

',pos; pacnono}KeHHbIX B ny~'Ke . HnH 'a ))8ROCp_e.oc.TB0HH~J! 6n!{30CTH K. ny'I_Ky .' YCKOpHTenH, rio 
; . . • . ' . . • . . : \ ' . ~ . '" ' . -,_ ,- ' >' ' 

· BblCOK0'18CTOTHbIM Ka6enHM, K .ycTpOJ!CTBBM, KOTOpbie' pacnonO}K8Hbl B ·H3M0pHT8nbHOM aa-, 
, ', , ' , . , ' ' ·, ' . . ' , i ' ' ' ' , , ' . • .. ' ' 
'ne:, :3TOT, yaen 'COCTOHT H3 npe.oaapuTenbllbIX ycunHTenel! C ue6onblllHMH KOStpcpHUll8HT8MII' 

. ' . ' 

,ycuneHHH H BblXO.!lHbIX' Y,CTpOJ!CTB; • 06~CR0'1HB8!0lllHX nepe.o'aqy CHI"'HBna Heo6xo.;{,yMoa': BMri­

.•. nu;y.!lb; 11a Ka6en~.' np~.oaapHTenbHo·e :Yc~ne~ee xapaKTepno '.onH ·.oeT~Kiop~s 1..:4, _',f'fcnon~,: 
... • - 'I. • ,- _\_ • 

, aol}a11.11e npe.i:tnapHTenbllbIX yceninenel! yaenH'IHBaeT cooT11ome11ee.:Me>KAY cer11anoM e ·na-
. •• . . J, ,• I .· • •. • •··. • :, -'· "' •. ' . , ••:• ' 

B0,llK8MH II~ K~6enb B aam:, ycrfopHT8nH, npe ecnonb30B811HH C1XHIITHnn11u1101111_b,IX_· h~T.0K_To-,. 

•:. pOB H tp0TOrMHC>)KffT8neJ!1 ,llB!OlllHX: 60nblllH0 'C~I"H8nbl 118 Bbil(O,ll~1 110T He06XO.!lllMOCTH B• 

,,.. 
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I , 

11cnonb3?BllHHH npe.uaapHTenbHhIX 'yc11miTenell. C::HrHa1i" c cpo~oyMHO)KHTenSI Ha K_a6enb Mo)KeT 

6hiTb nepeL(aH nH6o Henocpe.oCTB8HHO, nH6o ~epea. npoMe>KyTO'l~hll! KacKa.[l (o6~I'IHO IIOBTO-' I 
' . . . . -

p11T81!b), f 

2. Yaen rnanm,1x· ;c11d11Ten~l!. • vlM~;nbCbI c npe.uaap11Te~bs'hlx _yc11n11-r~nell nocTynaioT' 
I '· I ' '-< \, ,.- , • - • -. ·., ·., ' ' 

~a.ne': na rnaanble ycnn11Ten11, pacnono)KeHHble a 11aMepHTenhH0!-4,3ane; _np11 Hcnonb3onaH~H 

B .. 8KCII.ep11M8HTe .[l8T8KTOpOB'Tl!lla ·1-4 rnaBl!ble ycHnllTenH .uomKHbl o6na.oaTb yr.HneHHeM. 
I 3' 4 . ' ., . . ·, ' · ' 

10 - 10 H npeMeHeM HapacTaHHSl, pa~HblM H8CK«:>nbKIIM .[l8CSlTb!M. MKC8K., _np11 IICII0!'b3.0Ba-_ 

HHII cu_HHT111mSiu110HHblX . .oeTeKTopoa, .uaiow11x He: oqeHb 6onbw11e aMnn11Ty .Ubl HMII ynbCoB , Ha 

Bb!X0J:le, ·.[lnSI ~6eCII8'18HIISl Manb!X: pa3pewaIOWHX BpeMeH· CX8M CO~na.oea11'8 II IIX ~OpManb-, 
. ' ... ,, ' . , . ' ,. . ,, 

, Hc;>A_p_a6oTb!, B. K8'1':CTBe rmtBHblX ,yc11_ri~Tene8 ,'laC~O IICIIOm':3YIOTCSl ycHnllT':nll C. pacnpeA';-

·-,. ,'.neHHb!MII _napaMeTpaM~. 

v!MIIynbCbl IIocne yc11neHl!Sl B y3ne rnaBHblX yc11n11T'ene8• IIOCTyIIaIOT .oanee, Ji1160 B yaen 
.. ' ' . . ' .. 

.[ll!C_Kp11MIIH8UIIH _IIMIIynbCOB ·no aMIInHTy.Ue, m160 B pacnpe.uen11TenbHbl8. y31;n.· 

3 •. Yaen .[lHCKpHMHH8UHll m,rnyi:ibCoB no aMnn11Ty.ue. ;y'3~n 'COCTOHT H3 .[lHCKpllMHHaTo- • 

pon pa3Jinq~~ro ·THna. OcnoaHoe ~a3Ha'leH11e y3na a, TOM, 'IT06bl BbI.UenHTb 11a·acero cneK~·,'.· 
' ' ' , . ' ' 

pa 8MIInl!TyA HMIIynbcoa, 11.uyw11x· OT .ueTeKTopa,• H806XO.[lHMbI8 yqaCTOK • ,,· .. - .•' ' 

4,' pi,~npe.uenHTe1'.bllblli Y3~n •. B 6noKaxl pacnpen·eniiTenbllOro' yan~ IIMIIynbCb! cpopMH­

. pyIOTCSl IIO aM~nHTy.Ue, .Unl!TeJibHOCTII 11' 38~ep)KHBaIOTCSl IIO Bp8M8HII. 

· • EnoKH. pacnpe,ne1111Te_n_hlloro y3na . .uon:m'nbi • HMCTb. uecKonbKO awxorion .onSI • o6ecne'leHHSJ 

'KOM61111au11l! -IIMIIynbCOB, COOTBeTCTBYIOWHX 'paanH'IHblM 
• ''1 . ', • I. , 

J:l8HIIA. a, y3ne perHCTp8UHII 0.[lHOBpeMeHHblX ?06blTH8. 

A8T8KTOp8M, H8.BXO.[l8X cxe•~• COBIIa;-'.' 

5/ Yaen 'per~dTpau11H· O.[lll0Bp8M8Hllb1X co6b1Tlll!; 3ToT. y3e,n COCTOIIT H3 pSIAa cxeM' . 
- . ' , / .'· ·. ' - . -. - . "<'·. t • '., ' • ' •• · ' \ 

COBil8.[l8HH8 C J:lBYMSl, TpeMSl II T • .u. BX0.[l8MI!. BbIXOAHbie HMnynbCbl C 6noKOB OT6opa .·con-
. ' . ' . ·' . 
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-_n_a.oeH118 'nocTynaIOT ,nanee Ha. ~3en ~epexo.ua. 

6, Y'3en nepexo.ua. Ha3Ha~e~He yana nepe~o.ua cocTOHT, a ocHonHoM,.B yc11nen11H•. 

HMIIym.6cia, nony~aeMblX Ha BblXOJ:l~ 6nOKOB oroop; .,COBIIa,nen~A n116~ .J:l~Sl ocymecTin~HHSl. 
••• •• - ' ,, '.\ • ' ' • '. ,J. _, ' '. :. ,.· : .··., 

aMIInllTYAII0A J:lllCKpHMl!HauHH !IX B y3ne .[lHCKpllMIIH8Ullll, nH6o .UnSl BB0.08. IIX ·a pacnpe.ue-

' .. J 
,j 

._, .... '_, 

\ . . '. "· . - ''. . .·. '. ~ ' . ' 

, n11TenbHb!li y3en C uenbIO cpopMHpOBaHHSl H pacnpe.ueneHHSl no BXO.[l8M BTOpH'lllblX cxeM 
• I / ~. , • • 

conna.uenH<I• a· y3ne per&cTpauirn 'o.oHoapeMeHHblX co6b!TH8, m160 no nx'o.uaM cxeM aHTHcoa-
, ' . '' \ ' . ' , ' ' ' ' '· ·, 

. II8A8HHli B y3ne 3anpeTa perHCTp8llHH 0.[lHOBpeMeHHblX co6blTHA. )lng·nony'lellHSl Man blX ~- '\ . ·: ' ' . •. - ~ ' ' . ' - . ' ' -. :·· ' ·. . ' . ' "_, 

pa3pewaIOWHX_ BpeMeH, II? BTOpH'IHblM coana,neHHSlM H ManbIX,I;IIHpllH'KpllBblX 38IIpeweHHSl 

B CX8M8.X 8HTHC,OBI!a.[l8HHlt, yCHnw~en!I. yana :nepexoJ'.ia AOn)KHbl. o6na,naT~ J:lOCT8TO'IH08 

iu11poKononocTmcThIO. 

', 
7 •. Y'3en 31,tIIP".T',t _per11cTp8UHH 0.[lllOBpeMe~Hb!X C06btTlll!. Yaen· COCTOHT H3 pSIAa CX;0M, 

- ' ' ' . ' , ' ' 
aHTHCOBII8A8HHll. 8b!XO.[lHb!8 HMnynbCbl C yana _3anpeT8_ 0.[lH0BpeM8HHblX CO0blTIIA IIOCTyIIa-_·. 

,, ~ ' . • I 

_IO,T,_ o6h\"_n_o,_ aa y3en apeMeH!!0l! ceneKuHH,, _ 
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np11 11cnonb3oaaHHH 6b1CTphlx (HceK. o6nacTb) :cxeM aHT11c,oana.oeH118 nepexo.u Ha 

6noK apeMeHHoA ceneKUHH ocywecTBnSieTcSI, K8K npllllnno, qepe3 6noKH y3non nepexo.ua H 

D.UCKpHMH~auna. 

K y3naM o6wero H83Ha'leHHSl CTpyKTypH08. CXCidb.t',. 3IT8KTp0llHOrO o6opy J:l0B8HHSl na6opa• 

TOpHA, KOTOpb!8 HM8IOT sneKTpoH11b1e ycKopEiTenH, ()Tni:icisi_-i-csii·; 

1. Y'3en BpeM8HHOll ceneKUHH. Y'3en;n~~ri:~if~;~J'.t']~Sl'•'TOI"O, 'IT06bl perHCTpHpoBaTb 

aneKTp11'18CKHe HMIIynbCbl, B03HIIKaIOWH8 B' :o~T~i(y6~~;'a5nyqeH1!/( TOnbKO B T8'18HHe 3a.uau­

Horo HIITepaana npeMeHH, H&IIplIMep, B T8'1eHHe:_ FianH'IIISl ll3ny,teHHSl j'CKOpHTenSI. 

2. Y'3en npe.uaapHTenbHOli perHCTp8UHH. 3TOT y3en COCTOIIT H3 pSI.oa.npe.uoapHTenb­

HblX Il8MSITei! C He6onbWHM MepTBblM BpeMeueM II npe.oHa3H8'18H .ong yaen11'1eHIISl 6bICTpo­

.uelicTBHSl y3na H8KOIIneHHSl H xpaHE:HHSl HHcpopMauHlI. HaKonneHHe HHcpOpMau1111 B Y3ne IIpe.u­

aapHTenbHOi! per11cTpau1111 O0bl'IIIO IIp0IICX0.[ll!T B T8'18HHe HHTepnanon BpeMeH11, 3aaaHHb!X 

6nOKOM apeMeHHOli 'ceneKUIIH, nepeno.u llll<pOpMauHH 113 y3na npe.unapHTenbHOli perHCTpauHH 

B yaen H8KOIIneHHSl O0bl'IHO ocywecTBn!leTCSl B HHTepsane Bp8M8Hll M8)!{J:lY J:lBY&!H HMIIynb­

C8MH T0pM03Horo Hany'leHHSl YCKOpHTeng, 

3. Ysen HaKonnemrn H xpa11el1HSI HH<p◊pMaUHH. Y'3en npe.UH83H8'1811 . .unw Hl,IK0IInemig 

6!)JlbWHX 06'beMoB Hll<pOpMau11H II .uonroapeMeHHoro xpaHellHSl ee, B 'K8'18CTBe HaKOill!Ten'ei! 

B 3TOM yane MOI'yT 6b!Tb HCIIOnb30BaHbl M8X8Hll'18CKll0 perHcTpaTOpbl, .[l8K8TpOHHbie nepe­

C'l8Tbl, Il8MSITH Ha cpeppHTOBj,IX C8p.[l8'1HHK8X C n,n.r,~-(M_arHHTHbl8 6apa6ilHbt, M&rHl!Tllb!8 

neHTbl II T,J:l. B CBSl3ll C yneml'll!BaIOwelicSI cnO)KHOCTbIO 8KCIIep_11_MeHT_0B Ha sneKTP0HHb!X 

ycKop11TenSIX, BCe 6onee owywaeTCSl Heo6xo.oHMOCTb B C03AaHIIH U8HTpanH30BaHHOI'O Y3na 

HaKonneHHSl .oaHHblX B npe.uenax OllHOli na6op'aTopHH, OTBe'laIOIUero Tpe60B8HHSlM MHor11x· 

8KCIIepl!M8HTOB <pll311KH cpOTOSI.!lepHb!X II cpOTOM830HHblX npouei::con. y3_en .UOmKen 6b!Tb 

CH&6>!<8H ycTp08CTB8Mll KOIITpOnSI 3C H8KOIIneHl!eM HH<pOpMauHH B Te'1eH11e 8KCUepHMe11Ta, 

u11cpponeq8Tb!O II YCTpOliCTBllMII Bb!BO.[l8 .oaHHbIX, KOTOpbie II03BOnSIIOT .uanbHel!wnll BBO.[l 

Hx .unst o6pa6oTKH B U.B.M. 

KpoMe yKa3aHHblX BbIWe ycTpOJiCTB, K rpynne yanoB o6mero H83Ha'l8HHSl OTHOCSlTCH! 

aMIIJIIITYJ:lHble aHanH3aTOpbl, npncnoco6neHHbie /:lJISl pa60Tbl C yCKOpl!TeneM, Bp8M8HHbJe ll.11a­

n113aTOpb1, ycTpoliCTBO am, CHSlTHSl Kp!!Bb!X Bb!X0/:10 Sl.UepHblX peaKUIIJ1, ycTpoliCTBa ll3Mepe­

HHSl. IIOTOKOB H3ny'leHHSl ycKopHTenSI, 

Jlng 3KCIIepHM8HTOB, B KOTOpb!X HCIIOnb3yIOTCSl A8T8KTOpb! TliIIOB 6, 7 Heo6x«;>.UllM8 

annapaTyp_a cneu11anbHoro Ha3Ha'leHHSI, K annapaType cneuHanbHoro Ha3H8'1eHHH cneayeT 

0THeCTII! 1) annapaTypy .onSI ynpannemrn pa6oTol! KaMephI BHnbCoHa np11 H3MepeHHSIX na 

ycKoprITene, 2) annapaTypy ,nng anT0MaT11311ponaHHolt o6pa6oTKH 11HcpopM8I111H, HaKonneH­

HOl! B K8Mepe B11nbCOH·a
111

, 3) ycTpoilcTBO 8BTOMaTH3llpOBaHH08 o6pa6oTKH IIHcpopMaumi;· 

HaKonneHHOil n cpOTOSMynbCHSlX/2 /. 

5 



Bhiwe nepe'IHCil8Hbl ace OCHOBHbl8 Y3Ilbl panuoaneKTpOHHOli ,mnap:lTyphl, KOTOpblMH B 

TOli HnH HHOli Mepe npHXOllHTC!I 3aHHM8TbC!I cneunanHCTY no !lll8pHOli 3Il8KTpOHHKe B na6o­

paTO!)H!IX,. OCHa!UeHHblX an.eKTpOHHbIMH yCKOpHT8Il!IMII. 

Ha npoT!l>K8HHH. 10 neT pa60Tbl B. o6naCTH !lllepitoli 3Il8KTpOHHKH B na6opaTopnstx 

(pOTO!lll8PllblX H cj:,oTOM830HHblX npoueccoa 8BTOpOM 6hmH C03ll8Hbl cnenyroIUHe OCHOBHble 

3Il8KTpOHHb18 yCT8HOBKH: 

/3/ 
1. AnnapaTypa nm1 HccnenonaHH!I 'lepeHKOBcKoro neTeKTopa nonnoro nornomeHH!I 

2. AnnapaTypa nn11 Hccnenonaun11 ·yrnoaoro pacnpeneneunst cj:,oTopomneunst "+ Me­

aouos ua ao.nopo.ne. 

3. AnnapaTypa nnst nccnenonaunst peaKunli T1ma y, n ; y, 2n ••• 

4. AnnapaTypa nn11 Hccnenonaunst pacme,meuu11 rurauTcKoro pe3oHaHca y p11na cpen-
/6/ . 

He-T!l>K0IlbIX !lllep 

5. Pa3pa60TaHO 2_aapH8HTa 3Il0KTpOHHOli annapaTyphl 5-KaHanbHOro napHoro MarHHT"" 

/5/ 
·uoro 6hICTpOt'O y -cneKTpOMeTpa 

6. Pa3pa60Ta110 ycTpolicTBO llil!I .aBTOMaTH'l0CKOrO CH!ITH!I KpHBblX pacnana H8B8ll0H­

HOil 8KTHBHOCTH,, 

7. Pa3pa60TaHo onepaTHBHOe cneuHanH3Hp0B8HHOe 3anoMHH810IUee ycTpOliCTBO Ha cj:,ep­

pHTOBblX cepll8'1HHK8X C npstMoyrOilbHOli rHCT0p03HCHOli IleTneli. YcTpOliCTBO nonHOCTblO 

TpaH3HCTHpoaauo. 

8. Co3naH M0TOll pac'leTa. neKaTpOHHhIX C'l8THbIX cxeM, .• ocnoaaHHblli Ha Hcnonb30BaHH'I' 

CTaTH.'18CKHX xap8KT8pHCT1iK ra3opa3p!ll1Hb!X npOM8>KY.TKOB neKaTpoHa, a T8K>Ke p!lll CX8M 

Ha ll8KaTpoHax. 

9. C03ll8Hbl paC'18THbJ8 MeTOllbl llil!I p11na OTll8IlbHblX 3Il8M8HTOB y3non llll8pHoli 

3Il8KTpOHHKH. 

B npouecce pa3pa60TKH annapaTyphl 11nepHoro 3KcnepaMeHTa, yKa3auHoJl Bblwe, MHO­

ro npeM8HH 38HHMana pa6oTa no C03llaHHIO pac'!eTHhlX MeTOllOB llilll OTllenbHhlX 3neM8HTOB 

yanon annapaTyphI, cna6o, nu6o coac.eM He ocnemeHHbIX n nuTepaType. 

no 3TOli npH'IHHe B nuccepTauua, Hap11ny C onacaHneM pa60Tbl ycTaJIOBOK, 6onblll08 

M8CTO aaHHM8!0T paC'l0Tbl OTJJ.8IlbHhIX yanoa. 

§ l rn8Bbl 1 nOCBIIIU8H pac'!eTaM llBYXKacKaJJ.HOro KaTOllHOrO noBTOpHTenn. n. K.D; 

!IBilSl8TC!I OllHHM H3 ycTpoliCTB, J(oTOpble Hawnu WHpOKOe pacI'IpocTpa11eHue llnH nepena'IH 

HM~ynbCOB no BhlCOXO'laCTOTHOMy Ka6enro OT ll8T8KTOpa, 11axon11meroc11 B ny'IK8 ycKOpH..:. 

Ten11, K perHCTpupyroIUHM Y';TaHOBKaM, pacnono>KeHHhlM Ha JJ.OCTaTO'IHOM ynane1111u. 

B § 2 3TOli rnaBbl naIOTC!I pac'l0Tbl " onucauHe 3 THilOB ueneperpy>KaIOIUHXCII ycunu­

Teneli, pa3pa60TKa KOTOpbIX npOBOllHil8Cb B CB!l3H C H806XOllHMOCTblO pP.rHCTpaUliH HMnynh-

coa 1 o6ycnoaneHHhIX y, o·; y, 2n ... peBKUHflMH, cne.nyIOlUHMH cpaay 38 HMnynbC8MH1 coa-

.08HHblMH y -ny'IKOM ycKOpHTenst. 
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B § 3 rnaBbl 1 npennaraeTC!I MSTOll pacqeTa noporonoro ycHnHTenn. PacqeT npoae­

neH B CB!l31i C pa3pa6oTKOli 10 KaH8nhHoro aMnnHTYllHOro aH8Illi3aTopa, IlOCTpoeHHOro llil!I 
/3/ 

uccnenonaHH!I <1epeHKOBCKoro neTeKTopa nonHoro nornomeHH!I Ha ycKopuTene 250 M3a • 

B § 4 3Toli rnaabl npenno>KeH MeTOll ynyqweHHII nHHeliHOCTH noporonoro ycunHTen11; 

npOBOllHTC!I pac'leT K03cpcpHUH8HTa YCHil8HHII ycTpOliCTBa, C nOMOlllblO KOTOporo MO>KHO 3H8-

'IHT8IlbHO yny'IWHTb nuueliHCCTb ycHnHTeneli C o6paTHOli. CB!l3bl0. 

Pa6oTa npOBOllHnacb B CB!l3H co cneKTjlOMeTpH'l8CKHMH H3MepeHH!IMH Ha ll0T8KTOpax, 

npenHa3H8'10HHhlX llil!I 3HeprHH y -KnaHTOB ycKopuTen11 no 250 M3a. 

B ycnoBH!IX 6onblI1HX cpOHOB B aanax ycKopHTen11, ll8IOIUHX TOpM03HOe _Y -nanyqe­

HHe, cico6eHuo na>KHa ponb cxeM connaneHnli H BHTncoananeHHli, noanon11romiix BhlllenHTb 

cj:,aKT OllHOBpeMOHHOro npoxo>Kll8HHII qaCTHU qepe3 naa HnH HeCKOilbKO ll0T0KTOpon. 

B § 1 rnanb1 11 H3IlaraeTc11· rpacj:,nqec:KHli MeTon pac'leTa cxeMhl rapBHHa H ee llH­

onHoro aapnaHTa, npenno>KeHHoro anTopoM a 1954 r. PacqeT wapoKo acnonb3onancg npH 

nocTpoeHHH cxeM coananeHHli n paanH'IHOli annapaType nn11 11nepHhIX accnenonaHuii Hll • 

ycKopuTenstx. 

B § 2 rnanhl II naeTCH onucaHue cxeMhl coananeHHli cno>KHoro Tuna, a Ka'lecTae 
. /4/ 

KOTopoli 8BTOpOM npenno>KeHO ucnonb30B8Tb 3-KaHanbHblli xpoHOTpOH 

B § 3 3TOli rnaBbI npoaanonHTC!I onucaHHe 2-x aapuaHTOB perucTpHpyromeli ann'apa-

Typhl, npenHaaHa'leHHOli llil!I MHOrOK8H8nbHoro M8rHHTHOrO napHoro y -cneKTpoMeTpa. 

nepBblli napuaHT ucnonb30BMC!I llilll accnenonaHHII cj:,opMbl TOpM03HOrO uany'leHHII 
. /5/ 

CHHXpoTpoHa n6nH3H nepxHeli rpaHHUbl • BTOpOli B8pH8HT ucnonb3yeTC!I JJ.nll H3Y'l0HHII 

TOHKOli CTPYKTYPhl ruraHTCKoro pe3oHaHca a ce<1eHuH cj:,oro11JJ.epHhlX peaKuuli. 

§ 4 rnaabl II nocBIIIU8H oriacaHHIO npeJJ.nO>KeHHOli aBTOpOM CX8Mbl aHTHCOBnaJ].eHHii. 

CxeMa ucnonb3onanacb n annapaType, npen11a3Ha<1euHoli JJ.n11.uccnenoaauu11 yrnoaoro pac­

npeneneHHst cj:,OTOpO>KJJ.8HHII 1T ~ M830HOB Ha yCKOpHTene 250 M3B. 

6 lC8'18CTBe ycTpOiiCTB perHCTpauuu H xpaHeHH!I uaxonneHHOli HHcj:,OpMaUHH, nonyqae­

MOli B !IJJ.8pHblX 3KcnepHM8HTax, HCilOilb3YIOTC!I MexaHH'l0CKH8 perHCTpaTophl, neKaTpOHhl, 

TpoxoTpOHhI, perHCTpHpyromae ycTpoiiCTBa C HCil0Ilb30BaHH8M MarHHTHblX 3Il8M8HTOB C 

n.n.r. a T.n. 

Dn11 yaenH'l8HH!I 6hlCTp0ll8liCTBH!I 3THX ycTpOliCTB npu pa6oTax Ha ycKOpHTene uene­

coo6pa3HO acnonb3oBaHH8 npeJJ.B8pHT0IlbHblX naM!ITeii. 6 T8'18HHe y -ny'!Ka ycKOpHT8Il!I 

HHcj:,opMBUH!I HaKa nnHnaeTOI' B npenaapnTenbHoli n8M!ITH, o6nana"?llleli 6onblllHM 6bICTp0-

JJ.8liCTBHeM. 6 HHTepBBilbl BpeMeHH M8>KllY HMnynbCaMH y -H3IlY'18HH!I YCKOpHTen11 HBKon-

neHHble B n.n. naHHbI8 nepeBOll!ITC!I B 6nOKH nonroapeMeHHOro xpaHeHHII HHcpOpMau,m.,. 

Hcnonb3oaaHHe npenaapHTenbHhIX naM11Teli naeT oco6eHHO 6onbllloii 3cpcj:,eKT a ycTpoiicTaax, 
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B KOTOpb!X HMnynbChI, Hnyume OT OllHOro neTeKTopa, nH6o C OllHOro Bblxona aHanH311py10-

1lleJ! annapaTypbI, Heo6xonHMO copTHpoBaTb no MHOrHM KaHanaM. 

B § I rnaebI III npenno>KeHbl 2 cxeMbI npeneapHTellbHOii naMSITII Ha naMnax II nony-

npoBOllHHKOBbIX Tp1Ionax. 

naMnoeruii eapttaHT Hcnonb3oeancsr B annapaType nnsr H3yqeHHH pacmenneHIIH r1tratt-r­

cKoro pe30HaHca pHna cpenHe-T>r>Kenb1X Hnep Ha ycKopHTene 30 Maa 161• 

§ 2 rnaBbl III noCBHllleH MeTony HCnonb3oBaHHH CTaT1IqecKHX xapaKTepHCTHK ra30-

pa3pHllHblX npoMe>KyTKOB neKaTpOHa npH l;IOCTpoeHHH cqeTHb!X cxeM. 

Ha ocHoaaHHH aToro MeTona npenno>KeHa cxeMa ynpaanemrn llBH>KeHHeM pa3pHna a 
- IU 

neKaTpOHe, HCnonb3yIOlllaH npHHUHn Bblp8BHHBaHHH 8MnllHTYll ynpaBllH!OllllIX IIMUYllbCOB 

C Hcnonb30BaH11eM yKa38HHOro npHHUHna nocTpoeHo 50 neKaTpOHHb!X nepecqeToB, Hc­

nonb3yIOlllHXCH a pa3nHqHol! annapaType HnepHoro 3KcnepHMeHTa. 

MeTOll CT8TH'leCKHX xapaKTepHCTHK no3B01lHll pa3pa6oTaTb TpaH3HCT1Ip0B8HHbll! ne-· 

K8TpOHHh!l! nepec'!eT H8 HII3KOBOllbTHb!X Tp8H3HCTOpax C HenocpencTBeHHOl! CBH3bl0 Me>Kny 

Tp8H3HCTOp8MH II lleKBTpOHOM. Pa3p860T8H8 TaK>Ke Tp8HC<pOpMaTOpHO-Tp8H311CTOpHaH neKa­

TpOHHag cqeTaag cxeMa. 

B § 3 rnaBbl III naeTcsr Kp8TKOe OIIHCaH11e cneu11an11311poeaHHoro 3anoMHHa10mero 

yCTpOl!CTBll, nOCTpOeHHOrO Ha MarHHTHh!X cepll8'1HHKaX C n.n,r, Y'cTpOl!CTBO npellH83Ha:-­

'!eHO llllH pa6oTbl B Ka'!eCTBe 6noKa HaKonneHHSI naHHblX B YCT8HOBKe CTa611nH3au1111 3Hep­

/8/ rim CHHxpoTpoHa c nepeMeHI!hIM ypoa11eM onopHoro 11anpH>KeH11H 

0CHOBHbJe pe3yllbT8Tbl n11ccepTau1m COCTOHT B cneny10meM: 

I. B n11ccepTau11H pa3pa60TaH HOBbil! MeTon pac'!eTa K03cpcp11u11e11Ta yc11ne1111sr nFyx­

KacKanHoro KaTOllHOro nOBTOpHTeng, 11cnpnb3yIOlll1Il! np11Hu11n pac'!eTa K03cpcp11u11eHT8 ycr,­

neHHH, yc11n11Tenel! C OTpHUBTellbHOl! o6paTHOl! CBH3bIO, a HMeHHO, Bbipa>KeH11e: 

K ~ 
oc 

1 + fl Ko 

8 llllTepaType 113D8CTHbl llB8 MeTOll8 p8C'!eTa K03<p<pHUH8HTa yc11neHHH il.K,n,, nocTpOeH­

HbJe Ha pac'!eTax cxe~ 38Me1lleH11ii
19

• lO/. npenno>KeHHhIJ! M8TOll n03DOllHeT npo113DOllIITb 

Dh16op napaMe7pon noaTop11Teng 6e3 11apyrueI1I1>1 o6meJ! CTpol!HocTn pac'!eTa yc11mneneJ! c 

OTpHuaTellbHOJ! o6paTHOJ! CDSI3bl0. 

2. ilnyxKBCKallHblll K8TOllHbll1 nODTOpiiT81lb o6nanaeT P>lllOM npe11My1lleCTB no cpaa­

HeHHIO C D6bPIHbIM K8TO.ctHb!M IIOBTOpHTeneM. 

OnHo 11_3 3TIIX npeHMyllleCTD COCTOIIT B TOM, '!TO n.K •. CT. nepenaeT 60llbllllle c11rHa­

llbl OTp11uaTenbHOJ! non>1pHOCTII 6e3 cymecTD8HHb!X IICK8>K8HIIJ! np11 pa6oTe Ha 8MKOCTHYIO 

HllrpysKy. 3To nenaeT ero OllHIIM 113 Ha116onee ynoTpe6nH8MblX aneMeHTOD B ycTaHOBKax 

R,ll,epH01{ :aneKTpOHHKII. 

8 

,, 

8 ,llllTE!paTyp~, I!MeIOTC51 CBelleHH51 lllll~Jb O nepeXOllllbIX npoueccax, B ·n.K~n. npH Ma-:-
/ . '. / 11/' . ~ ' : 

- llb!X BXOllHblX CllrHanax 

-, no _3TOl! 'np11q1IHe 6binH nony,'leHbl paC'!eTHbJe cpOpMyllhl llll51 e'peMeirn HapaCT8HIISI il.K.J 
' . . ,/ 

~- - ·Ha 6onb1;11nx o.fpHuaTenbHhIX _exonHhlX c~rHanax npH pa6oTe Ha eMKOCTHyro Harpy3Ky. 

BbIBeneHHbie Bb!pa>KeHIIH no3DOllSIIOT oueHHTb BpeMH HapacTaHHSI il • K.n. ·a: MHKpoce-

xy,,',11Ho8 66~acrn C TO'IHOCTblO. IV 2q%. / ' -
. . ' . ' . 

3. 8 llHCCepTBUIIII naeTC>1 · 060CHOBa1me llll51 DhI6opa, CXeMbi il~K.n. npll pa6oTe' Ha Bbl' 
- - - - - . - \. ,• - ' . ·_ - ' ; 

COKO'laCTOTHbie Ka6enll, o6nanaIOlllHe 11e60llbUJIIM BOllHOBbIM •conpOTIIDllE!HlleM: npaBilllhIIOe no 
/ · ' • _ , ' . I 

TpOeHI!e CX8Mbl -n·.K.n. npHBOllIIT K HaHnyqu;;~My l!CnOllb30BaHil!O·Bep:.0Hel! 'naMnb1 nODTOpH-
• • • ~, " ' r 

,Tensr; · '!TO pacmllp51eT, nHana30H pa60'IIIX -BXOllHblX aMnnHTYll ,n.K.n. - '._ 
' ' .... ' . 

'4. ilm1 perHCTpauiiH IIMnynbCOB OT neTeKTHpyeMbIX qacTIIU1 HllYlllHX C :He6onblllIIM,, 

·cnnHr~- no Bp8M8IIK 3a' O'!eH'i. 60llblll11MH ·Ht.mynbCaMH, Bhl3Ba!IHblMII y -n'y'IKO.M CHHXpo-
/ ., ' '• ' • ', ~ ' • I ' • ', • • , ' 

TpOHa, 6bmH pa3pa60TaHbl -3. TIIna Heneperpy>KaIOlllIIXCH yCilllI!Tenel!. --
•• ,. < 0 > - V • 

· nepei,,11 THn ycHnI1Ten>1 6hin ,1Icnonb3oeaH _ nnsr, per11cTpauHH 

_ np~;"hIM -M8TOllOM. 

y,n 
11 !·'. 

y,2n ••• peaKuHli· 

\ 

YcHnHTenb nocTpoeH c npHMeHeHiieM KacKanoe; p'a6oTaIOlllIIX 6e3 ceTO'IHhIX_ TOKOB npH _ 
. . . ' I , ' . 

3Ha'1HT81lbH_hIX ypoB_HSIX' BXOllHb!X, CllrHano'a, 

Mb! 

'illHpoKoe· pacnpocTpaHeHHe B Ka qecTBe 

' -· -· : -- , - /12/ -
yCilllI!Teneli C KaTOllHOl! CB513bl0 ' .,.. ' ... 

se1;e~erpy-~aI01llIIJtCll; ,K~CKano~ nony'lllllH _ cxe-

,~ 

BTopoJ! Tlln YCilllHTenH nocTpOeH Ha 3TIIX KacKanax, 
·,. .·, • .••. ·••· ', • .· 1· \ ,, 

HMnynbC_O~ B 06.itaCTb CeTO'!HblX, TOKOB; ilaeTC51 rpacpH'!eCKOe paCCMo,:p_eHHE! ,pa60Thl Kaqrn- , 

' 
KOTOpbl~ pa6oTaIOT 6e3 a'a~?na, 

-, . 
-na c· KaTOllHOl! CBH3bl0. 

\_ 

,, 
, . •, . . 

,a' Tpe;beM TI!ne ycHnIIT~llH llllH pacwnpeHH51 _ o6nacTli BXOllHb!X. CHrnanon; B. KOTOpoil 

ycH~HTenb · pa6oTaeT -eme 6e; -nep~rp~30K, ~pe.a'.nomen' ~eT~ll-, B' ~OTOpOM ~-03cp<pHUH8\{; o~-.~ , . ' ' ' ' . . . . .. .. ' 

'paTHOl! CBSI31I 3aBHCHT OT aMnllHTYllbl ,BXOJ:lilOrO IIMnynbCa; 
',' ' ' . . ,, . 

'npu llOCTH>KeHHH- ~xo; Hb!M CllrH'a;oM HeKOTOpoll ElMnnHTYllhl,, K034'<j,H~HeHT' o6paTHOi!, 
·~-' ', ~ ' . . .. 

CB!13H, Il3MeH51eTCll 'OT .'fl. : fJ IJ,O {J•-' 1 , ilaeTCH pa'c'leT.yny'llll8HHSI neperpy30'1HbIX 
'i · ·. HOM, . . 

' ~ ,\ 

cao8cTB f~~nllTensr '. ~~oro .!Hna no_ 'CpaBH~HHIO c. TaKHM >Ke_ yce:iIHTeneM, "Ho c fJ = fl HOM. 

5. B- llHccepTllUHII_ npenno>KeH M~TO.t _ pac'!eTa -K03<p<pHUH8HT8' ycHneHH51 noporoeoro 

ycun~TenH.' -npo~3B~lleH ii~u6nH>KE!HHb;il -~aC''l~T nepexonHol! xapaKTepHCTHKII -YCHllHTe~g, . ' ,· ' . ' ' ' ' ' 

<nony'leHO Bb!pa>KeHI!e llllH BpeMeHH 11apacTaHH51 n~penHero ¢posTa BbIXOllHOro HMnynbCa. 

_, .. , __ \ ' 

"Pa3pa6oTaH HOBblil 
' ' 

! 1 '· ' •· 

MeTO~, yc~p_aH~HH~ 'Hen~_Hei!HOCTH saqanbHOro yqac'.Ka _n xapaKTe-

pHCTIIKe , 'U·' 
1.· BhIX. 

. u )~ _noporOBOrO _yCilfllITellH nyTeM'BB8ll8HHH HenHHel!HOH 06-
BX. · v~ , l " 

p_a:fo~.ll -- CBH3II. _ 

npennoMeH_Hbie M8TOllbl 1mip0Ko IICilOllb30BanHC_b ?PH C03ll8HHII' aneKTpO_HHOl!-;-cp113~q-~c-

KOil annapaTyphI na6opa~opHil 

\. 

-, 

(pOT051ll8pHbl~- II 
\ 
9 

-1 

cJ)OTOMe30HHbIX npouecco~ 'c;t,YIAH cccP: 

,l, 



' ' J" ' • ' , ' \ 
6. 'Jlm1 yny,weHHll nHHel!HOCTH MHOrOKBCKB.0.HblX ycanHTenell ·c OTpH118TenbHol!. o6paT"". 

HOH CBSl3hlO :· ~E!OOX0.0.HM~. ycaneiiae. OT.OenbHbIX iac~~:Ooa pacn~e.o.eitnT'b T~K, 'IT~Obl O~H~~HOll 
' ,., . :, ' . ' 

BKna.o. B K03!p!pHl1H8HT ycaneHHH ycnnllTenH BHOCHn nocne.o.Hnl! xacKa.o.._ 
. ' .~ ' . 

. -, 
.' JlnH yaennqeann ycaneann nocne.o.aero xacKa.o.a , wnpoKo ncnonb3y10Tc>1, cxeMbl, onyo-

. , ,. .' · ,. • · · /10,131/ . , . 
nRK0,!38HHbie, HanpHMep, B pa,ooTax • .·.· ·, •· 

.B .O.RCC8pTBURH paapaoOTBH MeTO.O. p8C'l8T8 YK838HHblX BbIW8 CXE!M nyTeM ~pe'.r:tc·TaBne-
• ' . 

_HH!I' aHO.O.HOli uenn nBMilbI nocne.o.aero KBCKB.O.B -B. BR.O.e '.o.ayxnomocHHKB. IlOCTO!IHHOro TOKB • , . 

, MeTO.O. ycnewHo HCnonb30Banc>1, B .riaoopaTOpHH npH npoeKTHpOBBHHH BblXO.O.HblX icacxa'..: •.: 
. , ' ··_: , ' . . .. ' 

,,o.oa paaaoaec,HblX, aeneperpy>K·a10w1ucH ycnnnTenel!.' 

' ' , . /14/ ' ' . .7.,B 1954 r. ~BTopoM, a_eaaaacaMo OT. Me.o.n . , obln npe.o.no>K?H .o.no.o.Hbil! B'.3PHBHT. 

CX8Mbl COBil8.0.8HHl! rapmiaa. ,, 
i-, 

8 ,.o.i1ccepT8UHH Hano>Kell ,paapaooTaHiiblll BBTOpOM rpa!pH'IE!CKHl! MeTO.O. IIOCTpoeiiHH V-A· 

.xap~~T~p~cT_HKH ,cx.;Mbl rapa'naa. n_ ee-~no.o.aoN. aapaa1iT:a, 'ITO 'noaaonmn_ !ibICTpo_.·~ ·~paaam;­

. '~o. BbIOHpBTb napa'MeTp'..1 3THX cxeM H. paayMHO ynpaanHTb IIX· paoOTOl!. 
·.. ·. , , . ,. . . . . .. - . . . . , .· . I . . .· . . . . c· , , . . 

vlccne.';lo~aHa_ 38BHCHMOCTb K03!plpH_UH8HT8 OT6opa '.o.HO~HblX cxeM COBil':'.0.8HHl! ~THna 

BbI66pa M8HbW~ro OT. np>1Mb1X conpOTHBneHHl! .O.H0.0.0B. H BHyTp8HHHX "conpOTRB.nE!Hlfl! )'~TpOl!CTB, 
' . i , , . , ,, , •. 

'K6T6pb!8 'B~ipa6aTbIB~ioT HMil)'nbCbl :aa BX0.0.bl . 3THX cxeM.' 

·-. \.'' , ~.: /. ' 

v!ccne.o.oaa~ne npoHaae.o.ea.o rpaq,nq.ecii:nM cnoco6oM. 

' ~ '' ' ' j '.' ' . 

• Cae.o.emrn o pa6oTe cxeui · nonyqeuuhle _rpacj:,n'lecii:nM _ cnoco6ou, wapoii:o , acnonb3oaa.;. . ',, '\ ,. ,, ' .. ' 

nllcb' a: n_':'6opaTop~H- IIpH ,,npoeK~Hj)OBBHHH cxeM coanai:teHHl! )'K838HHblX THilOB • 

· .· 8 •. B 1_958: r'.. aBT<?POM ·6blno: npe.o.no_>K!3HO ncnom,aoaauae, 3-:ii:BHanhHoro xpoHOTpoaa B 

Ka'lecTae 6~16ipol!, cxe..ii,; coanaileaaJI. CxoMa · 6w1a paapa6,~TBHa,. coa.o.aaa H onpo6oa~a , , 
.. - ', . ',' . .·' .: ·. /4/.' .. ' ' ,. : .' ', .. · . ' . ' ' . ' ' ' 
·coBMOCTHO c E.M. nel!KHHhlM. , MuHHManbHoe· paapewa10wee· apeM>1 cxoMbl',npa,aq,cpoKTHa-

·aocTH cqe~a coa.na.o.~itna,' p8BHOl!' '50%, COCT,aauno' o;5 ~i~K. CxeMa'•o(i~~ahaeT :no~blW:HHOA. 

aq,q,eICTHBHOCThlO ,H noaaonneT ocyutecTBHTb nnaany10 perynapoaKy paapeuu110woro 1BpOMl;)IH: 

OT.0,5' H C<~K .o.o .o.aol!Hol! .o.nHTenbHOCTH cosna.o.a10wux llMI:IynbCOB, 

9.-·· 8 .O.HCCOPTBUHH ·OllHCBHbl paapaooTBHHbie• aaropot-i• .o.aa aaplIBHTa, p8I'HCTpHpyrow.ea 
/ C ' • ' 

.annapaTypbl 6blcTp,oro 5-KaHan_bHoro uapaoro _ cnoKTpOMeTpa. 

• ' ·: •• ' > - '• 't 
Annapa;ryp~ J aapuaH•M· cneKTpo_MeTpa_ cocTOHT na Ma:i-punhl 6MCTP,hlX cxeu, 'coana.o.e-_ 

HHfI. C paapeu:iaroutHM Bjl8M8H8M .4-5 acer. 5 ycH~HTen~o..:..O.HCKpHMHHHpy10utnx. TpBKTOB; 
. .. . - .. . . . . . - ' '. 

'onoKa ·ynpaaneaun cneic'.rpoMeTpOM, KOTOpbll! CIIHXPOHH3Hp0B8H c pa6oTOA: yCKOPHTenn; .o.~yx' 

6~oK~B HaKonn~H~R HHq,opMBUHH, 1ta~il,,:A, na K6TO{lbIX 'c~~-ra~ ua', 5 doKaTpoaauxcnopec'le~ 
•. • , ·. •. \', ' '. , , ,, , , , f-,· - 1 : , ,,' • ., , , I • I, ' . ·: "' 

·TOB. Jlng perHCTpauHH aq,q,eKTB + !pOH H, !pOHB HCllOnb3y8TCH o.o.Ha H. Ta a<e MBTpHita· cxeM 
' •• ' . - ', • , . I -. . ¥" , ,. h' ' -'.~ ~ ' . \ I . ': ' ... ', 

coana.o.eHHJi H 0.0.HH H TO >KO ycHnHTOnbHo-.o.HcKpHMHHHpyrowHe TpaKTbl, 'ITO ynpowaeT • aa-·, 
• , f , ' ·~ ' ' ' , 

na.o.Ky' ''!IlnapaTypbl Cll','KTpoMeTpa .o.nH 06ecneqem1_n .0.0CTO~OpHOCT_H per!'lcTpBUHH' q,ona; 
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·PerHCTpBUHH aqxpeKTa+cpoH, H !pOIIB UpOH3B0.0.H1:Cll B pa3nH'IHbl0 ITO' BpeMeHII IIMIT)'nbCbl . 
' ' ' . ' . .\ 

1 ropMoaHoro ~ :.:..Hanyqea~n .yc'Kop11Tenn •. 

'6noK ynpaaneHHll_ o6.ecne'IIIB88T MBKCIIMBnbHOe COOTHOWeHIIO Mea<.o.y BCilblWKB MH 
' " f .-- • ' • • ' .. ' 

y-ny'le~. ycxop~TenH, B T8'18HH0 . K~'l'.OpblX P'.'!'HCTpHpyeTCH aq,cpeKT+<pOH II TOn!,KO cj:,oH ,6: I. 

COOTB0TCTB8HIIO, 

'He.o.·ocTaTOK, sToro MOTo.o.a perHcTpauuH cocTOHT B ·TOM·, •_qTO ycKopHTenh' aenomiocTblO ' ' ' . • 1 • • , . ' 

, HCllOnb3yeTCH · .o.nH perucTpBUHH sq,cpeKTB. AnnapaTypa, iicnonb30BM8Cb npu'· n'aMopeHHH q,op-
. ' ' . • ' ' . ' '· '· .. ' ·',• . ' ~ '' /5/ ,' ·. 

Mbt cneKTpa TOpMoaaoro HanyqeHH_H c~rnxpo;poaa a6nHaH · ~epxa,elt rpaH_HUbl , · · · · 

. ~ ' 
a'-ropol! BBPH.allT amtapa-rypbl OblCTporo . napHoro MBrHHTHOI'O'' CllOKTpOMOTpa. noc-rpoeH 

. - . .. . . . ,, , ( .-·-.·. \, ·, r . 
no M8T0.0.,Y 0.0.HOBpeMeHHOl! perH_cTpauHII , aq,cpeKTa+cpoH H q,oHa ,' , 

ArinapaTypa COCTOH'I'. ~3 '2-·x MaTpHU OblCTpblX CXOM. cosna.o.eH~ll, o.o.aa H3 KoTOpblX. 

cnya<HT .O.~H per~cTpaUHH 3cp!pE!K~a+q>OH, .o.pyra~ .a.nit perHCTpBUHH ,poiia., ~ OTO~ B~pHBHT0 

ycnoa<H~~TCH, ycunHTe~bHo-.o.1cK'pHMHHRpyrout~o, Tp~KTbl; yCJIO)l{HH8;C>I itanaii,Ka' i:i; .o.6c;o-' 

B~pk~a porHcTpaunii 'ipoaa, HO. yc'1rnpHTenb HCUOilb3Y~TCH ~a' 100% .o.~si p~rHc,TpBUHH aq,cpeK:..' - . . •'' . ' , ,- . . 

,_Ta.. . 
• \ '! / 

, Biopoll aapHaHT annapaTypu -ciieKTpoMeTpa ·Hcuonb3oBanc·n .·.o.nsi HaMepeunn TOHKOit. 
. ' / 

cTpyKTYPhl rara11-rcKoro peaoaaHca aa aneMeHTBX · Af, Ca, Mg. F, 
. . . .,, ' . 

10. Paapa6oTBHa: .'cxeM~ aaTucoaua.o.,eaHl!, ·oona.o.al().utasi,'w11pHHoll·, KpHaol! •aanpeweaHH, . . .... . . . ' ' . ' ' ' ~ . '-. \ -
'/ 

paaaoll 10:-20 liCOK, ,. I ' 

, C~eMa pa6oTB8T. a wappKOM _.o.Hanaaoao: 8:~.nn11Ty.O. '. aanpewa10wux·, HMn.ynb,coa' H noa: 

I\Om1eT. c.o.enaTb ruiaaHyIO perynuposKy, wapHHbl KpHBOll aanpeuteHH9, npesb1wa10wy10 .o.1rn-
; · /. ' ' .· ' ·-. ', ' '' ' ' ,, .. - ' '' ' ' . ·.' ' '' 

. - · ', TenbHOCTb' aanpema10woro HMllynbCa •. CxeMa nBnHeTCll COCTBBHblM. aneM8HTOM. annapan•pbl, 
I l .·,·. , ,i.. , ' ,.' • , ' ' •', • '. • :. • ,.·· ·.,' • ••• , \ ·, ·, •••• • ',, 

paapa6oTSHHOl! aBTOpOM • .o.nH Hccne.o.oBBHHll yrnOBOI'O . pacnpe.o.eneHIIH 'q,oTopoa<.0.8HHH ' ;,. +' 

Meao~oB n~ · ~+,i /l pacna.o.y ~~ ao~opo~e,, ~a yc~opnTene 250 M~a. '(', • , , 

' , ' ' ' .', ' ' ' ' '. . ' •, • .'' ~ . ' ' ,' ' !_ -· '. ,' .. 
,11. TTpe.o.no»<OHbl 2 .. HOBblX aapliaHT~ .cxeM, npe.o.sapHTenbH(?ll naMnTH, ,Bbl!IOnHeHUbie 

'/ 

H~ rna1:-1n~ H T~,8H3H~TO~-~~ 

·: ~ ,. ---, \ 

nau~oaaii .cxoMa HMeeT paapowaroweo apeMH, paaaoe 0,5 MKCeK, . .TpaaaacTHpoaa11-
"' ' . 1 - , "· 

HBH cxeMa - ·0,2 MKC8K, 
' • ·,' ! ',:..,· 

C:xeMbl . npe.o.iiaaHB'l8Hbl .o.nH 'pa6oTbl C. ycTpoiicTBOM' CT86HnH3SUHH '3HE!pJ:HH . CHHxpo-., ' /8/ ' . , ,, ', ' 
Tpoaa c nepeMeHHblM ypoBH8M onopHOI'O aanpsimeHHll. • . naMUOBblil aapHaHT cxeMbl, He- , •. 

. '' '. .. '. ' ' ', . . '. ' . ',· ':. . ., ;· 
nonb3oaancsi_ a pa6oTe no accne.O.~B8;ffHIO pacw~nno!f.HH ruraHTCKOI'O, peaoaa~ca y psi.a.a 
. . /6/ . . ·. . . 
cpe.O.HeTH?f{OnblX' si.o.ep ' . ' 

, ~ . - • , . - . - • , . , • I 
- ' ' · i2. · B .o.acciilpTauaii paapa6oTaH .'MeTOA' pacqen;r, .cxoM ynpaaneHun H sb16opa napaMo-r-

.'. • \ • \ I • • ; ', 

. poB. cxeM BKillO'IOHHB .o.eKaTpOHOB nyTeM acnonb30B8HHH CT8Tl{q8CKHX. 21;apaKTepHCTHK raao-
1 r , 

paapH.O.HblX 'npoMe>KyTKOB_'. \' ~ 

'/ 

., 
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C -- noMOutblO npe.ono*eHHoro -MeTo.oa oblnH paccM0TpeH1,1: 
•, I • • • •• .• ••• • 

I _-:- , 

1. 'ne,pexo,n TOKa pa3pl!.!l8 C K8TO.Q8 HS 'nepBblll,-llO.OKSTO.ll;-

2, C ~~pao~
0

0' no.oxaTo~a H8,.~Topoll no.oxaro.o. '' ,' 
-:,_ .. , . - ... ' ... 

,I 

·'\ 
3. C(? ~Toporo no.ox_aTo.oa, Ha cne.oyroutHll xaTo.o.· 

·sbmo' noxaaaHo, 'ITC> np~· Bblno~aea~a onpe.oeneHaoro ·cooTaoineHaii' M8)K.!lY BHyTpea-, 
' ' ' • • ,. •• ... • :.'•. j •• / ' ' • ·--,' ,· ··-1 - ', 

,_,. ,' , HHMH ,c_onpoTHBll8HHll~U ycTpollcTB, ·Bblpao~TblBSIOlllHX ynp8Bnlll01UH8 HMnyn1,e1,1 · Ha ,nepBb18. U --

•BTOpb!e no.oitaTO.!lbl, a' HM:aao,·' Rirl ->> 1 ~~~:JKHa Ob!Tb', B03MO}KH0ll, HOpMMbHSll paooTa ,', 

\''' .oexaTpOH~' 083 'Bp8M8H~oro C~Ba~Nba 38~H8~ <ppOHT8 ynpaanll!OlUHX HMllym,~oa,-~TO no.o.:., 

·: TB-~i:._.o~noc~, .l:Ulll '.oe~aTpOHOB, TH~a or-5. 6blll0. np~~3B8.!l~HO ~pa<pU'l8CK08 -~OCTpo~~H~ ¢op~ 

'TOKOBblX HMnynbCOB Ha 3ll8KTpO.!l8X J:l8K8Tp0Ha, npH . p83llH'IHb!X <pOpMSX U C.!lBHrax. M8}K.Lly .. 

I; 

I . ' I . " . ". ' '. • : ' ' . , , ;;.., ~ ' . . ' r' 

. ynp~Bn,ll~lll~M~ HMllYJ'!bCSMH H c.oenaH Bb!BO.!l O HSHoone_e nparo.QHb!X <pOpMax · HMnym,C:OB ,. 

Hanp>1)K8UHll H'\ nepBOM · H · BTOpOM __ no.ox~ To.oax,, npH: xo:rop1,1x_ B03MOlKH?, ycTOll'iHB-all pa6o: 

TS .!l~K8Tpoaa: TTpoH3BO.OHllOCb cprumeaae· p8C'l8THblX - H ~KcnepHM8HTM.bH~ 

_cjJ<JpM' ~OKO~blX HMny;~OB .ll,~H .Q8K8TJ)OHB or_;;' np,; onpe.oeneHHOll <pOpMe 

:·-c.i:.aHre ,ynpaanaro'riuix HMllynbCOB, ·n~ny'leHO xopowee, cornacae M8)K.!ly ~KCn8pHM8HTOM. 
,__-. ._ ' ' , /. - . ' . I . ' 

pa~qe;o~:: Pacc~oTp8Hbl; BOllpOCbl 'cop~ca' ,!l8K8Tp0HOB HS. Hym, - HMnynbCHblM M8TOJlOM u· 

f~eioi:t~M pa~Mb!K~HHH uen~ll KST0.00B, - - , ' . ' 

,' ,, :·. - ~: > • \ _; ' , ; • I •• ~. ·/ ''\ •· ·.: '\. . , _.,.-

TTp8,!lllQ)K8ff HOBbill · MeTO,!l c6poca .oexaTpOHOB' ua uynb,' y.ooaneTBOpHIOIUHll; ycTOll'IR- '' 
··_,, , y ' ' • , ..... "/ -: .' ·, .-. ~ • ' • ' _,, • ' • ,· ·_ ... ' • ' '. •, -: ( .' 

, ,Boll_ pa6oie ·.oex'aipouablx .c~eM, · ·MeTo.o acnon1,3oaan'c>1 npil · nocTpoeuail cxeMbl \c6poca. 

40: .oexa~pdl!'oB THll8 or-:4 B 6noxai HaKonneHHH i:ta~Hb!X . napuoro \ y. -cneKTpOM8Tpa. 
. .,,. .,. ·, '/ . ' . 

·', Bwae.oeHo ,Bb1pameHH8 .onll' H8XO)KA8l1Hll B8JIH'IHHbl .. HanpH)K8HHH. c'MeWeHHH ·uo.rixaTO'.", 

· .oba .o~yx11Mni~~1;0;0, i::ie~aTp~Ha, Ha~pmicemie cMeW~HHH 38BHCHT -~T' Hanp>1meHHH H~~'I- 1 

, . • >~ ~ •' ,~. I, . ,' :, :<. ',. ' I.,• 1 

HHKa SHO.QHOro llHTSHIU[ .oexaTpoua,' SHO.OHOJI Harpy3KH ·.!l8K8 TpoHa, conpOTHBn8HHll 
; . . . ' . ,~ . '. ' . , ,I . ', • ; ' • . " . ' "' + , ,.. : ~ ~ , ' 

311. n_o_.o~aTO.!lOB C H~r.o:HHKOM' uanp.11me!I_Hll CM8,lll8HHH;, DOTeBuHana, ropeHli_H pa3pH.Oa B 

.aeKaTpoae.~1 
'I. ( 

, '' nony'l8HO Bb(pamemie •.!lnH onpe.oeneHHll· npe.oeJibHblX 3H8'18HHll B8llH'IHH''. conpOTHB-
• \ • • i ., ' ·, • • ' •• , •• ; ' • • '. - • - ,• • 

neHHll ·B 'HyneaoM -xaro.oe .oexaTpoHa • 

,13, ··npe.o'no)KeHa ~xeMa ynpaaneHaH .oexaTpoHoM,,ll •CHcTeMe .oexaTpoa- ynpasn>110lll:HA-'• · 
··, "-. • • • ' ' • • • '- _,. \"f• ' 

'xacxa.o..;LteKaTpoH, 'Hcnon1,3y10ma>1 npHHuii:n-'ab!paaHHBSHHll , 
::_. . , , . , , , 17/ , . a_MllllHTY.!l. 

', COB Ha nepBblX' H BTOpblX .DOftKaTo.oax, 

•,' ' Ha OCHOBi::aH,H npe.onO)K8HHOro npHHl:tHna ~bl~-0 noc,TpoeHo 50 .oexaTpOHHb!X nepec'le-
/' . '·4 ·. ' ·:, '_, -, .. ' .··, -· ' . , •, • . ' ,• ., ,· ' .. -,· '.. I: 

. TOB 8MKOCTblO. 10 HM'IIYJlbCOB: 40 U8p8C'l8TOB Ha .!l8K8Tp0H8X Or-5 t5blnO.' llOCTp08HO .Qng 
' I·, . . ' . - , . .,,, , • ' •.• 'li0/ ·. . ,· · .. ,-
. 40 K8HSnbllOI"?; aMnnHTY .Qlloro -aHanH3ElTOP8 · KOHCTpyKUHH H.B •. llJTp~1111xa . . ; • 10 ~epe-

c~e;OB, Ha _.hexa;p~Hax ', or-4 i::im1 . HaKmIHT8nl>HblX . 6JIOKOB napHoro; cne.KTp;MeTpa; • JJ.,na:. 

TenbHSH sxcnnyaTSUHll _3THX_ c_xeM_ npxa3ana, _HX H8.Q8)KHYIO ~a6oryi 

14. Cse.oeHHR o nepexo.oe ToKa pa3p,u:1a c sneKTpo.oa Ha snexTpo.o B .oexaTpoue, no;­

nyqeHHbl8 riyTeM HCllOnb30B8HHR CTaTH'18CKHX .xapaKT8pHCTHK ra3opa3pa.0HLIX npoMe)KyTKOB 

npH He6onbWIIX 3H8'{8HHRX BHyTp8HHHX conpoTHBn8HHll ynpaBJIRIOlllHX ycTpollCTB, D03BOnHnH 

pa3pa6~T8Tb Tp8H3HCTHp0B8HHbJll 118p8C'l8T Ha .!l8K8TpOHSX Tana Or-4 C HCnonb30BaHH8M 

HH3KOB0llbTHblX Tpa'h3HCT0p0B 6e3 npHM8H8HHR llOBbllllaIOutHX Tp8HC<pOpMaTOpOB .onH <pOpMH-

pOBSHHR· ynpaBllRIOlllHX HMnynbCOB, 

TTpH 8MllnHTy.oe ynpaanHIOlllHX HMnynbCOB ua no.oKaTo.Oax, paaHblX 25 B, y.oanocb 

.OOCTH'lb npe.oenbHOll nacnopTHOil CKOpOCTH paoOTbl .QeKSTpOHOB, 

15. Pa3pa60T8H8 Tpaucq:,opHo-TpaH3HCT0pHaH cxeMa nepeC'l8THOro ycTpOilCTBS C Hc­

nonb30B8HH8M .QeKaTpOHOB THIIS Or-4, C.oenaH Bb!BO.!l O TOM, 'ITO TpaHc<pOpMaTOpHo-TpaH-

3HCT0pHb18 CX8Mbl ynpaBneHHR .OBH)K8HH8M pa3pll.!l8 B .oexaTpoHe pauHOHSnbHO CTpOHTb .onR 

.QeKaTpOHOB C onpe.oenbHOll '{8CTOTOA cne.ooaaHHH 3a11ycxa10utHX HMnynbCOB 6onee 10 xru. 

3-ro 061>RCHR8TCR cnO>KHOCTblO H3rOTOBn8HHR llOBbIWSIOlllHX_ TpaHc<popMaTopoB, 

16. HaM8'18Hbl Tpe6oaaHHll, KOT0pb!8 .oon)KHbl Ob!Tb y.ooBn8TBOp8Hbl npH nocTp08HHH 

H8.Q8)KH0 pat50T8IOW8ll C'l8THOll CX8Mbl, HCnOJib3YIOut8ll _.oexaTpOHbl, 

Bee H3nO)K8HHoe Bb1llle o .oexaTpouax .ooxna.ob!Banocb Ha ceMHHape no 11.oepHoll snex­

TpOHHKe B HHcTHTyTe ATOMHOll sHeprHH HM8HH Kyp'laToaa AH CCCP. 

H08 

rHH 

17. B J:lHCC8pT8UHH onHCSHO pa3pa60T8HH08 aBTOpOM cneuH8JIH3Hp0B8HH08 32-xaHanb­

MarHHTHOe 3anOMHH810lll88 ycTpOJlCTBO HS cpeppHTOBbIX C8p.!l8'1HHK8X C TT,n.r, 

3anOMHH810lll88 ycTpOllCTBO npe.oua3H8'18HO .onll pa6oTbl B CX8M8 CT86HnH38UHH suep­
/8/ 

CHHXpoTpoua C nepeMEHHblM ypoBH8M onopHoro uanpll)K8HHH , . 

YcTpollC:.T.BO .COCTOHT H3 2-x npe.oaapHT8nbHblX naMHT8lli 6noxa ynpasneHHR, CHHXpOHH-

3llpOB81,IHOrO C pa6oToll CHHXpOTpoua C-3 <PHAH CCCP, Mar~f~HOll naMHTH C apH<pM8TH­

B 3anoMHH810ut8M ycTpollc-r-'18CKHM 6noKOM, CX8Mbl, noaBOJIRIOut8ll neqaTaHH8 uaxonneHHb!X 

Be .oaHHbIX Ha cTaH.oapTHOM TeneTallnHOM annapaTe CTA. 

Pa6oTa npOBO.QHnacb C U8Jlbl0 Bbll!CH8HHH B03MO)KHOCTH nocTpoeHHH MSrHHTHOro 3ano­

MHH8IOW8rO ycTpollCTBS C HCnonb30B8HH8M WHpOKO.!lOCTynHblX npnynpoBO.!lHHKOBblX TpH0-

.00B TT I 3, TT 14, TT 15, TTpE!.OB8pHT8nbHbl8 HCllb!TSHHR llOKa3aJIH H~.!l8)KHYIO pa6oTy ll8MllTH, 

OcHoBHble pe3yn1aTaTbl .QHccepTSUHH .oono)KeHbl Ha ceMHHapax HA3 AH CCCP, 

<PHAH CCCP, Ha Bceco103Holl xoHq:,epeunHH no .11.oepHoll snexTpOHHKe H H3nO)K8Hbl B pa-

6 
/3-;-7/ ' 
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