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OnhrT aKcnnyaTaUIHI ni!HeH:Horo y cKo p r1 Teng, I!Cnonb30BaBwerocg B Ka

qecTBe IIH*eKTOpa CIIHXpO¢B30TpOHB,nOK838l! , 'iTO oaHOH 113 OCHOBHhlX xapaKTep!!CTIIK 

ero pa6oThl SIBl!SieTCSI p as6 poc qacTI!U B nyqKe no aHepri!SIM. B CBSI311 

c STIIM np11 npoeKT!!pOBaHJu r H HBCTpOi1 Ke Hos oro nuHeH:Horo ycKOpi!Teng-IIH*eKTopa 

6onbwoe BHI!MaHI!e 6hrno o6pa weHo 11 a napaMe Tphr, onpea e :rgrOll.ll!e pa36poc qacTI!U 

no aHepriiSIM. 

Ill 
B pa6oTe c¢opMynllpOBBHhi oc HOBH ute Tpe6oBBHIISI, npea'hRSnReMhre K ycKopgJO-

weft CI!CTeMe, a TBK*e aaHhl HeKOTOpbre OUeHKII Bl!IISIHIISI HepaSHOMepHOCTI! nonSl no ani! .. 

He yCKOpi!TenH Ha napaMeTphl nyqKa, TaM, B 'i8CTHOCTII 1 noK83aH0 1 'iTO anH Toro, 'iT06bi 

OTKliOHeHHe CHHXpOHHOH ¢a3bl qaCTHU B YCKOp!!Tene He Bh!XOallliO 38 npeaenhi, aasae

Mbie TO'iHOCTbiO pacqeTa, Tpy6KH apeA¢a aon*Hhl OTKliOHHTbCH OT OCH He 6onee qeM 

Ha ;tO,J MM. Ha 9TY UH¢py Mhi H OpHeHT!!pOSal!HCb np11 pa3pa60TKe CIICTeMbl ycTaHOBKII 

Tpy60K, 

reoMeTp!!'ieCKOH OCHOBOH CIICTeMbi CliY*IIli CBeTOBOH nyq, npox.oaHW!!lt no OCII pe30Ha"' 

Topa. Ha oaHoM KOHi!e pe3oHaTopa pacnonarancg IICTO'iHHK cBeTa.; no ueHTpy pe3oHaTopa 

Ha sxoae 11 sh!xoae ero HaxoallnHCb a11a¢parMhi aHaMeTpoM 0,2MM. CseT, npoweaw11lt qe.

pes a11a¢parMbi 1 ynaanl!Bal!CSI aneKTpOHHh!M ¢oTOYMHO*HTeneM, KOTOph!H aaBan Cl!f'HBn,_ 

nponopuHoHanbHhiA ocBeweHHOCTII KaToaa. CarHan Ha6nJOaancH HB ocu11nnorpa¢e BHYTPII 

1 p~30H8TOp8, ·TaKHM o6pa30M 3aaasanacb OCb pe30H8TOpa, 8 Ka'ieCTBe IICTO'iHHKa CBeTa 

HCITOl!b30BanaCb HMnyl!bCHaH naMna H<PK-120. (CxeMa ycTaHOBKII aaHa Ha p11c,l ), 

-· 
PHc. 1. 
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DnH ycTaHOBKH Tpy6KH npel¢a no OCH pesoHaTopa Ha sxone H swxone Tpy6KH 

n o MewanHCb nHa¢parMbi c OTBepcTHeM no ee ocH, DHaMeTp Ka*noii nHa¢parMbi 1 

cocTaBnHn 0,2 MM . Tpy6Ka ycTaHaBnHsanacb T8KHM o6pasoM, 'lT06bi ae-

nH'lHHa CHf'Hana C ¢oTOYMHO)KHTenH 6bina M8KCHM8nbHol; npH 3TOM OCb Tpy6KH C 

TO'lHOCTbiO nyqweH:, qeM 0,2 MM, cosnanana c ocb!O pesoHaTopa. 3asop Me*nY Tpy6-

K8MH yCT8H8BnHB8nCH 110 cneuHanbHblM wa6nOH8M ( pHC,2) t H3f'QTOBneHHbiM H3 Hep)K8' 

se10wei!: cTanH c TO'lHOCTbiO no 0,1 MM . DnH Toro, 'lT06bi Hs6e.>KaTb HapacTaiOLUyiO 

OWH6Ky B yCT8HOBKe Tpy6oK,KOHTpOnHpOB8nOCb nonO)KeHHe K8)KnOJt Tpy6KH OT TOpllOBOJt 

cTeHKH pesoHaTopa. TaKolt cnoco6 nan B03MO)KHOCTb ycTaHOBHTb Tpy6KH npel!¢a c HY*

HOH TO'lHOCTb!Oo 

PHc. 2. 

nocne yCT8HOBKH Tpy6oK npel1¢a 

rronH no nnHHe ycKopH:Ten51. PacqeT noK83biBan, 

H:MeTb p8BHOMepHbiM C TO'lHOCTbiO ±_0,2%, 

6wna npoHsseneHa perynHpOBK8 

'iTo none no nnHHe Heo6xonHMO 
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PerynHpoaKa nonH no .nnHHe ycKopHTenH ocywecTsnHnach c noMOWhJO .ClHCKOB, 

HBBepHyThiX H8 Tpy6KH .npelt<l:Ja. V13M9HHH paCCTOHHHe M9:>K.Cly .ClHCKBMH, MO:>KHO Me

HHTh C06CTB9HHYIO 'i8CTOTY OTCeKa C O.ClHOlt Tpy6Kolt. nonyqeHHe O.ClHOpO.ClHOCTH nOnH no 

.ClnHHe pe30H8TOpa nHHeltHOro yCKOpHTenH CBO.ClHTCH K no.n6opy paaeHCTB8 C06CTB9HHb!X qac

TOT scex Tpy6oK .npelt¢a. TaKoA cnoco6 perynHpOBKH nonH snepsble 6hm npe.nno:>KeH 

/2/ 
coTpy.nHHKBMH XaphKOBCKoro <PHaH Ko-TeXHH'ieCKoro HHCTHTyTa • .LlnH Toro, 'iT06bl 

B9CTH perynHpOBKy nonH .ClHCK8MH 1 H906XO.ClHMO 6bJnO 3HaTh1 KBK BnHH9T nono:>KeHHe 

.ClHCKOB H8 C06CTB9HHYIO 'iBCTOTy OTC9K8 1 T.e. 3H8Th 'i8CTOTHbl9 xapaKTepHCTHKH BC9X 

, Tpy6oK .npeA<Pa • 

.LlnH H3MepeHHH 3THX 'i8CTOTHb!X xapaKTepHCTHK Mbl BOCnOnh30BBnHCh CTeH.ClOM 1 

KOTOpbiA npHMeHHnCH .nnH H3MepeH!IH "<PaKTopa speMeHH nponeTa". Oa npe.ncTasnHn 

C06010 pe30H8TOp 0 B KOTOpOM soa6y:>K.nanHCh Kone6aHHH HY:>KHoA MO.Clbi. Co6cTsea-

H8H 'i8CTOT8 pe30H8TOpa KOHTpOnHposanach C Bh!COKOA TO'iHOCThl0 0 8 pe30H8TOp UOMe

wanCH O.ClHH nepHO.Cl YCKOpHJOWelt CHCTeMbl H CHHMMB.Ch 38BIICHMOCTh C06CTB9HHOA 

'i8CT0Tb! pe30H8TOpa OT nono:>KeHHH .ClHCKOB Ha Tpy6KaX .npelt<l:Ja. ViaMepeHHH 'i8C T OTbl 

npOH3BO.ClHnHC h BOnHoMepoM THna BB T-.n. nony'ieHHbl9 'i8CTOTHh!e xapaKTepiiCTHKH .nnH 

WeCTH paanH'iHh!X .nnHH Tpy6oK npHB9.Cl9Hhl Ha pHC. 3. Ha OCHOBBHHH 3THX xapaKT9pHCTHK 

, .. 

J. :r M .Jc-. 

,., 

d 
L-----~~------.~.----~----~~~----~M~----H~----~~~----~----~e------~-
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nnH p DC49THOA 4 8CTOThl 6hln8 DOCTpoeHa 38BUCUMOCTb DOll0*9HUH nuCKB HB Tpy6Ke 

OT p 8 3M9p0B Tpy6KU (puc. 4 ). 3Ta 38BUCUMOCTb nana B03MO*HOCTb DpOB9CTH npen

B8pHTellbHY~ yCTBHOBKy nuCKOB. 

~L 

10 

60 

so 

I 4o 

~ 

iO 

10 

5 .o II 10 Lc• 

Puc . 4 , 

0KuHqBT9llbHO yCTBHOBK8 nuCKOB DpOH3BOnunBCb B 3BBHCHMOCTH OT pacnpeneneH~ 

nonH n o nnuHe ycKopuTenH, nnH qero B pe3oHaTope ao36y*nanHCb Kone6aHHH 

C DOMOWb!O reHepaTopa, C06paHHOI'O HB M9TBllllO-K9pBMHqeCKHX ll&MDSX 

rVI-7E • .llnH KOHTponH 3& noneM snonb o6pa3y~meA pe3oHaTopa pacnonara nocb 18 

K OHTpOllbHblX BHTKOB, onHHBKOBbiX DO DllOI..UBnHo CHI'HBll C BHTKOB nponopUHOHI!llleH 

aneKTpuqecKoMy non~ Ha ocH pe3oHaTopa. Ha6n~neHHe 3a senuquHoA CHrHana c 

BHTK 8 OCyWeCTBllHllOCb C llOMOI..Ub~ MUKpOBMD9pM9Tpa o 
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nonO:>K9HH9 BHTKOB B pe30H8TOpe CTporo <f:>HKCHposanoCbo BHTKH HCIIOnb30B8nlfCh ' 

D.nsr. rrpeD.sapHTenbHoA HacTpoAxH rronH. npH ao36y:>KD.eHHH reaepaTopa oxa3anocb, qTo 

B036y:>KD.eHHe Hy:>KHOA MO!lbl xone6aHHA (EO IQ) nerKO OTD.enHTb OT *rrapa3HTHbiX .. o n pH 

C06CTBeHHOA qaCTOTe pe30H8TOpa, p8BHOft 143,5 ~ru1 rrepB8SI *rrap83HTH8H* qacTOTa 

OTnHq8eTCSI OT Hy:>KHOA H8 1 ~ru, TO eCTh paBH8 144,5 ~ru. Ha pac. 5 rrpHae-

D.eHo rrepaoaaqanbHOe pacrrpeD.eneaHe rronH no D.nHHe D.nSJ. qccTOTbi 143,5 ~ru H 

144,5 ~ru. l-13 pHCyHit8 BH!lHO, qTQ B036y:>K!leHHe H8 qaCTOTe 144,5 ~rU COOTB9TCTBy

eT MO!le Jtone6aHHA E
011

• 

E 
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"" 
... 

•• 

•• 

PHC. 5. 
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DnH o npe neneHHH ow116KH B pacnpen eneHHH nonH no llllHHe, Bhi3biB8eMoA HepaBHoueH

IIOCTblO nnowanu BHTKOB , 6bina nposeneHa Hx npos e pKa Ha H3BeCTHOM none. np11 nposepKe 

OK838ll0Cb , '-ITO BHTKH OllHHBKOBbl riO nllO W8llH C TO'iHOCTblO !10 2%. nocne :3TOrO H8'i8ll8Cb 

perynHpOBK8 n on H lll1CK8MH , ¥13 npHBe!leHHOrO pacnpeneneHHH BHllH0 1 'iTO KpOMe HepaBHO.,. 

:v1ep110CTI1 no llllHHe , HMeeT MeCTO llOCTeneHHOe H8p8CT8HHe nOllH K KOHUY yCKOpHTellR. 3TO 

Hapacratme 6hillO ycrpaHeHo nepenBH )!(eHHeM HacrpoeqHoro llRCKa Ha nocnenHeM naTpy6xe. 

np11 :3TOll: o nep8U 1111 xapaKTep He paBHOMepHOCTR llOlly'iRllCH T8KRM 1 KBK TIOK838HO H8 pHc,6. 
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PHc. 6. 

np11 ll8llbHeAw e l! H 8 CTpOHKe TIOIIH p83llH'iRe B H3MepHTellbHb!X BRTKBX B 2% CKa-

3b!B8JI OC b y)!(e cyweCTBeHH0 1 H n0:3TOMy B ll81lbHeAweM H8CTpOAK8 B91l8Cb C TIOMOWblO 

onHoro BHTKa, nepeMewaeMoro no llllHHe. 

DnH ysenR'ieHHH TO'iHOCTH H3MepeHRH nepen np116opoM 6hlna ycTaHosneHa 

CXeMa o rpaHH'ieHRH 11 nocnenyiOLUero yCHlleHRH 1 'iTO ll03BOIIHllO CylUeCTBeHHO yB9llH'iHTb 

T04HOCTb, ~yBCTBRTellbHOCTb K Hep8BHOM9pHOCTH nOIIH B03p0Cl18 B }2 p83 - llOHBHll8Cb 



9 

B03MO:>KHOCTb cPHKCHpoaaTb OTKnoHeHHst B 0,03%. TaKast TO'IHOCTb 6bina anon He y .aoa

neTBOpHTenbHoA. Ha nepBbiX ::ITanax HacTpoiiKa aenacb n oKanbHhiM H3MeHeHHeM napa 

MeTpoB pe30H8TOpl!l B M8CT8X H8H60nbWero OTKnOHeHHst nonst. 0.llH8KO T8KHM o6pa30M 

nony'IHTb HepaaHoMepHOCTb nonst MeHbwe :t_O, 7% He y .aaaanocb. HepaBHOMepHoCTb nonst 

COOTB8TCTBOBana onpe.aeneHHOH paCCTpOHKe 'IB.CTOTbl B pe30H8TOpe, KOTOpaSI MeHSin8Cb no 

.llnHHe yCKOpHTenst T8K :>Ke,KaK HepaBHOMepHOCTb nonst. 8TO o6CTOstTenbCTBO 6hinO HCnOnb-

30B8HO .llnst .aanbHeltweJt HB.CTPOHKH n o nst.Dbin8 BBe.aeHa MB.KCHM8nbH8SI paccTpOHK8 '18CTO ... 

Tbl H H8 OCHOB8HHH '18CTOTHbiX X8p8KTepHCTHK .llHCKH BCeX Tpy60K 6hinH nepeMeWeHbl B COOT-

BeTCTBHH C paCCTpOHKOH '18CTOTbl H KOOp.llHH8TOH Tpy6KH no .llnHHe yCKOpHTenst. npo.aenaB 

aTy onepaun10 HecKonbKO paa, Mhi nonyqunu pacnpe.aeneHHe nonst, noKa3aHHoe Ha puc. 7 .MaCo

wTa6 pHCyHKa pe3KO yaenn'leH .anst Toro, 'IT06bi 6bin an.aeH xapaKTep pacnpe.aeneHHSI Hepas-

... 
-cal 

0 

•41 

L-------~~~-------~~~---------4~H--------~------~---------6~~-- -----.( 

PHc. 7. 

MepHOCTH. M aKCHManbHoe OTKW)HeHne He npeBhiwaeT 0,22- 0,3%. TaKast Hepa BHoMep

HOCTb nonst no .anHHe stBnsteTCst .llOUyCTHMOHo 
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