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BseaeHHe 

~KTHBHOCTb pa60TM CHHXpoUHKnOTpOHB B 3H8'1HTen&HOA CTeReHH 

38BHCHT OT YCTOA'IHBOCTH nBH*eHHH ~aCTHU/1/. nocnenaee, CO CBOeA CTOpo

Hhl, aapHny c npyrRMH napaMeTpaMH, onpenenHeTcH TBK*e aMnnHTynao-qac

TOTHoA 38BHCHMOCTbiO yCKOpHIOmero HBRPH*eHHH OT apeMeHH/2/ • 

npa aanycKe CHHXpOUHKnoTpoHa Ha 680 ~aB nnH ueneA KOHTpOnH H 

H3MepeHHH aMnnHTYnM H qacTOThl aanpH*eHHH B naanaaoae 26,5 -+ 13,5 Mru 

BHyTpH KaMepbl 6binH paaMemeHbi eMKOCTHbie nenHTenH HanpH*eHHSI C 

KOacMIHuHeHTOM neneHHH K = 98,34;!),96. nenHTenH pacnono*eHbl a6nH3H 

YCKOpHIOWeA KpOMKH nyaHTa, CHMMeTpH'IHO OTHOCHTen&HO ero nponon&HOR 

OCHo 

HaMepeHHe aMnnHTyn&I H qacTOTbi ycKopHIOmero aanpH*eHHH npoaaaona

noc& B nHHBMH'IeCKOM H CT8TR'IeCKOM pe*HMax/3/ o 

B nepBoM cnyqae, npa apamaiOmeMcH aapHaTope, caraan c eMKOCTHoro 

nenHTenH nonaaancH aa aepTHKan&HMe nnacTHHM KOHTpon&aoro ocuannorpa$a. 

Hao6pa*eaae Monynapoaanoc& no HpKOCTH npH noMoiUH cneuHan&aoR qac-

TOTHOii MapKH, KOTOpaH $opMHpoaanac& reTeponHHHbiM cnoco6oM. naM6 

nepeMeaaoro KoaneacaTOpa reTeponaaa 6Mn oTrpanyapoaaH a qacTOTax pa-

6oqero naanaaoaa B.'l. reaepaTopa ycKopsuomero aanpH*eHHHo lliapaaa qacToT

HoA MapKH 38BHCena OT CKOpOCTH H3MeHeHHSI 'IBCTOTbi Bo'lo >reHepaTopa. 

Bo BTopoM cnyqae caraan c eMKOCTHoro nenHTenH Hcnon&aoaancg 

nnH H3MepeHHH aMnnHTyn&I HBRPH*eHHSI H 'IBCTOTbl YCKOpHIOWeA CHCTeMbl Ha 

$HKCHpoaaHHMX yrnax noaopoTa aapHaTopa npH ROCTOHHHOM H8RpH*eHHH 

aaonaoro RHTaHHH reaepaTopa. 
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He.nocTaTKaMu nepsoro cnoco6a stB!IstiDTCst oTcyTcTBHe csstau aMnnuTyAHO-

'18CTOTHOH xapaKT9pHCTUKU CO Bp9M9H9M U 38BHCHMOCTb ll!HpUHbl '18CTOTHOI 

MapKH oT KpyTH3Hhi qacToTHOH xapaKTepHCTiiKH ( d I/ d t). TipH U3MepeHUH aM-

D!IHTyAH0-'18CTOTHOll 38BUCHMOCTH BTOpbiM CDOC060M H8 p930H8HCHYID CHCT9-

MY BO H369~8HU9 npo6oeB DOA89TCSJ Hanpst~9HU9 HH~9 HOMHH811bHOrO B AUH8-

MH'I9CKOM pe~HM9, To'IHOCTb pe3y!IbT8TOB H3M9p9HHH npH nepecq~Te H8 HO

MHH811bH09 3H8'19HH9 H8Dpst~9HHSJ CHH~aeTCSJ ll3-38 H911HH9HHOCTH 38BHCHMOCTU 

u d-e ( E a ) • KpoMe Toro, CT8TH'I9CKast xapaKTepHCTHKa He yqHTbiB8eT SJB119HHSJ 

38TstrHB8HUSJ 1 38BHCHMOCTH DOTpe6nsteMOH s,q, reHep8TOpOM MOillHOCTH OT '18CT0Tbl 

U H8rpy3KY DY'IKOM p930H8HCHOH CHCT9Mbl npu p86oTe ycKOpHTenst, K H9AOCT8T

K8M 9TOro M9TOA8 cne.nyeT A068BUTb 0 'ITO onepaTOpbl BO BpeMst H3MepeHUH 

p860T8IDT B 8KTUBHOH 30H9 yCKOpUT9!ISJ, 

Tipu H8118AKe CUHXpO<jl830TpOH8 H8 10 faB 6&mU paCCMOTpE'Hbl qeTbipe 

M9TOA8 H3MepeHHSJ '18CTOTbl '18CTOTHO-MOAY11UpOB8HHhiX Kone6aHUl!: B AH8D830He 

qacToT oT 150 Kru .no 12 Mru /4/: MeTo.n ceneKTUpOB8HUst 1 MeTO.n cTpo-

6HpOB8HHSJ 1 MeTO.(l llBYXK8H811bHOrO reTepOAUpOB8HUSJ U <jla30Bblfi MeTO.(l, 

0AH8KO U3-38 3H8'1UT911bHOrO p8311U'IUSJ '18CTOTHOrO AH8D830H8 H CKOpOCTH 

H3M9H9HHSJ '18CTOTbl H9DOCp9ACTB9HH09 HCDO!Ib30B8HH9 T8KOH ~e 8DD8p8Typbl 

Allst CUHXpOUHK110TpOH8 H8 880 Mas 6&1110 H9B03MO~HO, K TOMY ~e B cnyqae 

CHHXpO<jl830TpOH8 B OCHOBHOM Tpe60B8110Cb Bb!p860T8Tb ynp8B!ISUOIDHH HM

nynbC no AOCTH~eHHU 38A8HHOH '18CTOTbi 1 Iii He CT8BH118Cb 38.({8'18 CHSITHSI 

8Mn!IHTyAH0-'18CTOTHOH X8p8KT9pHCTHKU B <jlyHKUHH BpeMeHH, 

ilnst HCCnenoBSHHSI pa60T.IHX pe~UMOB CUHXpOUHK!IOTpOH8 Tpe60B8110Cb 

H3MepS!Tb 8MD!IHTYAY H '18CTOTY ycKOpstiDmero H8npS1~9HHSI B AHH8MHT.IeCKOM 

pe~HM9 npH MliHHM811bHOM KO!IHT.IeCTBe p83p860TOK HOBbiX yCTpO!'.i:CTB, C TO'I

HOCTbiD He Xy~e TO'IHOCTH CHSJTHSJ X8p8KTepHCTHK B HCnOllb3Y9MbiX MeTOA8X 

H 38 KOpOTK09 speMSJ, TO'IHOCTb H3MepeHHH B AHH8MHT.IeCKOM pe~HM9 COCT8B-

11SI118 :t_2% nnst T.I8CTOThi n ±)5% nnst 8MnnnTyn&I, CT8THT.IeCK8st x8paKTepncTHK8 

CHUM8118Cb C TO'~HOCTbiD +_10% A!ISJ 8Mn!IHTYAhl1 :t_0,8% no '18CTOTe ( BO!IHO

Mep 513) u :t. 2% no ycT8HOBKe yrn8 noBopoTa B8pH8TOp8 (o.nHH nepno.n 

MOllYliSIUUH H8 lllK8119 A911H!ICSJ H8 80 '18CTefi), 

B HacTostmel!: pa6oTe .nng H3MepeHHSI 8MnnnTynHo-T.IaCTOTHotl: x8p8KTe-

pHCTHKH OT BpeM9HH HCDO!Ib3y9TCSJ reTepOAHHHpOB8HH9 B KOM6HH8UUU C MeTO

A8MH ceneKTHpOB8HHSJ ll CTp06UpOB8HUSJ, 
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1. 061IlHII npHHllHn nocTpoeHHSl 6noK-cxeMI. 

ilnH TOr0 0 'IT06bi DpH H3M9p9HHH 'ISCTOTbl '18CTOTHC 

CHrHana B H3M9pHT911bHOM yCTpOACTBe OCB060AHTbCSI OT 

ceneKTHpyiDUI9rD KOHTypa 0 HCD011b3Y9TCSI CM9CHT9nb (pHC, 

KoToporo nonaeTCH s.'l. sanpH~eHHe oT eMKOCTHoro nenHT4 

OT reHepaTopa rcc-7. Bb!XOA CM9CHT911SI H8CTpoeH Ha Dpoi 

Ty0 Bbi6paHHYID HH~e pa6oqero nnana30H8 ll!ISI U36elKaHHSI .:: 

Ha H3MepS19MbiX 'laCTOTaX, 

feHepaTOp CTpo6HpyiDUIHX HMnynbCOB 3allaHHOI ll!IHT• 

eT yCH!IHT911b npoMe~yTO'IHOA '18CTOTbl (YTI'lJ) B <jJHKCHpOBI 

M9HH t • Ha BbiXOA YTI'lJ CHrHan, KOHTponHpyeMb!H OCUHm 

TO!IbKO B TOM cny'lae 0 9C!IH p83HHUa H3MepS19MOA 'laCTO 

rcc-7 u MrHoBeHHOfi '18CTOTbl YCKOpS!IDUiero Hanpst~eHHSI I 

saHH&Itl: MOMeHT speM9HH tnp paSHa noCTOSIHHOl!: npoMe)KyTo 

fr -fB'I(t)•fnp 

OTCIDA8 HCKOMaSI 'laCTOT8 fs'l(t) • fr - f np 

CTpo6HpyiDmHl!: HMnynbc nonaeTcH u H8 nollCBeTKy s· 

norpa<jla, aenocpellcTseHHO Ha nn8CTHHbi KOToporo nocT: 

HanpH~eane. Y'IHThiB&H qyscTBHTenbHOCTb Tpy6KH1 qacToTI 

Ka6enH U KOa<jl<jluuueHT lleneHUSI 9MKOCTHOrO ll911UTenH, ',i!el 

<jluKCUpOB8HHOrO MOMeHT8 Bp9M9HU t, BCnen 38 'laCTOTOH 

pHIDillero Hanpg~eHUH, 

B&mu p8CCMOTpeH&I Tpu cnoco6a nony'leHHst cTpo6uJ 

\' 
1, B nepSOM H3 HHX p8AU811bHbll!: CBeTOBOH ny'l <jlo, 

pbiB811CSI llUCKOM CO menSIMU 1 Bp8U189MbiM CUHXpOHHbiM AB 

TOl!: MOllYnHUHH (puc, la), ci>UKC8UUSI MOM9HTa speMeHH 

BOpOTOM <jJOTOyCTpOICTB8 H8 38ll8HHhiH yron, 'lJHC!IO BO 

B8HHb!X MOM9HTOB Bp9M9HU A!ISI H3M9p9HHSI '18CTOTbl H 811! 

nOCb 'IHC!IOM menel H8 AHCK9 H OCT8B8110Cb H9H3M9HHb!M 

Tbl MOnynstUUU (puc, 2 U 3), 
2, Bo BTOpOM UMDY!IbCbi1 '18CTOT8' C119llOB8HHSI K 

1000) pa3 60!Iblll9 '18CT0Tbl MOllY11SIUUH 1 DOCTynanH C reHeJ: 
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MH nepsoro cnoco6a ~Bn~IDTC~ OTCyTCTBHe CB~3H 8MDnHTYAHO-

TepHCTHKH CO speMeHeM H 38BHCHMOCTb WHpHHbl '18CTOTHOft 

Hbl '18CTOTHOH xapaKTepHCTHKH ( d f I d t). npH H3MepeHHH aM-

'HOif 38BHCHMOCTH BTOpbiM CTIOC060M H8 pe30H8HCHYID CHCTe-

e npo6oes nonaeTc~ Hanp~*eHHe JiH*e HOMHHanhHoro B AHHa

e. To'IHOCTh peaynhTaToB HaMepeHHH npH nepec'I~Te Ha HO

HHe Hanp~meHH~ CHHmaeTC~ H3-38 HennHeHHOCTH 38BHCHMOCTH 

TOrO, CT8TnqeCK8~ xapaKTepHCTHKa He yqHTbiBaeT ~BneHH~ 

HCHMOCTH ITOTpe6n~eMOH Bo'lo reHepaTOpOM MOWHOCTH OT '!8CT0Tbl 

M pe30H8HCHOH CHCTeMbl npH pa6oTe yCKOpHTenSI, K HeAOCT8T-

A8 cnenyeT A068BHTb, 'ITO onepaTOpbl BO BpeMSI H3MepeHHi!: 

HBHOH 30He yCKOpHTenSI, 

Ke CHHXp0~830TpOH8 H8 10 faB 6hlnH paCCMOTpBHhl 'leTwpe 

HSI '18CTOTbl '!8CTOTHO-MOAynHpOB8HHbiX KOne6aHHit B AH8IT830He 

Kru JJ.O 12 Mru /4/: MeToA ceneKTHposaHHSI, MeTOJJ. CTpo-

OJJ. QBYXKaHanhHOrO reTepOJJ.IipOBaHHSI H ~a30Bbli!: M9TOJJ.o 

Ha'IHTenhHOrO paanli'IHSI 'laCTOTHOrO )J.Hana30Ha H CKOpOCTH 

OTbl HenocpeACTBeHHOe HCnOnh30BaHHe TaKOH *e annapaTypbi 

oTpoHa Ha 680 MaB 6binO HeB03MO*HO. K TOMY *e B cnyqae 

a B OCHOBHOM Tpe6oBanOCh Bbipa60T8Th ynpaBnSUOWHi!: HM

*eHHH 38JJ.8HHOH 'laCTOTbi 0 a He CT8BHnaCb 3aoaqa CHSITHSI 

CTOTHOH xapaKTepHCTHKH B ~yHKUHH BpeMeHH. 

eJJ.OB8HHSI pa60'IHX pe*HMOB CHHXpOUHKnOTpOHa Tpe60B8nOCh 

HTYJJ.Y H '18CTOTy yCKOpS!IDIUero HanpSI*eHHSI B AHH8MH'I9CKOM 

HHManhHOM KOnH'IeCTBe paapa60TOK HOBbiX ycTpOHCTB1 C TO'I

e TO'!aOCTH CHilTHSI xapaKT9pHCTHK B HCnonb3yeMbiX ~eTO)J.aX 

BpeM~. TO'!HOCTb H3MepeHHfi B JJ.HHaMH'!eCKOM pe*HMe COCTaB

aCTOTbl H ::!)5% anSI aMnnHTYAbi. CTaTH'IecKaSI xapaKTepHCTHKa 

O'{HOCThiD +_10% JJ.nSI aMnnHTYJJ.bi 0 :!:_0,8% no 'laCTOTe ( BOnH0-

2% no ycTaHOBKe yrna nosopOTa BapHaTopa (OJJ.HH nepHOJJ. 

rnKane JJ.enHncSI Ha 80 qacTeit). 

IUeil: pa6oTe AnSI H3MepeHHSI aMnnnTyJJ.HO- 'laCTOTHOil: xapaKTe

MeHH HCnOnbayeTCSI reTepoAHHHpOBaHHe B KOM6HHaUHH C MeTO

B8HH~ H CTp06HpOB8HHSI, 

4 
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1. 0611lHil npHHIIHn nocTpoeHHH 6noK-cxeMbl 

nnSI TOro, 'IT06hl DpH H3MepeHHH '18CT0Thl '18CTOTHO-MOJJ.ynHpOB8HHOrO 

CHrHana B H3M9pHT9nbHOM yCTpOftCTBe OCB060JJ.HTbCSI OT nepeCTp8HB89MOro 

ceneKT~pyiOIUero KOHTypa, HCDOnb3yeTCSI CM9CHTenb ( pHC. 1) 0 Ha OJJ.HH BXOJJ. 

KOTOpOrO DOJJ.aeTCSI Bo'lo HaDpS!)K9HH9 OT eMKOCTHOrO nenHTenSI, a Ha JJ.pyroft -

OT reHepaTOpa rcc-7. BbiXOJJ. CMeCHTenSI HaCTpoeH Ha npoMe)KyTO'IHYID 'laCTO

Ty, Bb16paHHYID HH)K9 pa6oqero JJ.HaDa30Ha JJ.mi H36e)KaHHSI aepKanbHbiX KaHanoB 

Ha H3M9pS!eMbiX '18CTOTaXo 

reHepaTOp CTpo6HpyiOIUHX HMDynbCOB aa)J.aHHOft JJ.nHTenbHOCTH OTKphlBa

eT ycHnHTenb npoMe)KyTO'IHOft 'laCTOTbi (YHlJ) B cpHKCiipOBaHHblft MOM9HT Bpe

MeHH t • Ha BbiXOJJ. Yn'-1 cHrHan, KOHTponHpyeMbiA ocuHnnorpacpoM, npoxoJJ.HT 

TOnbKO B TOM cny'lae, ecnH pa3HHUa H3M9pS!eMoR 'laCTOThi fr reHepaTopa 

rCC-7 H MrHOB9HHOR qaCTOTbi yCKOpSIIOIUero HanpSl)KeHHSI fB~ t) B cpHKCiipO

BaHHbii1 MOMeHT BpeMeHH lnp pasHa llOCTOSIHHOft DpOMe)KyTO'IHOft qaCTOTe f np • 

f ,r 

OTCIDAa HCKOMaSI 'laCTOTa 

fB'I(t ). fnp 

fsq<t) • fr -f np 

CTp06HpyiOIUHR HMnynbC noJJ.aeTcg H Ha noACBeTKy BTOporo nyqa OCUHn

norpacpa, HenocpencTBeHHO Ha nnacTHHhi KOToporo nocTynaeT HaMepS!eMoe 

HanpSI)KeHHe. Y'IHTbiBSSI 'IYBCTBHTenbHOCTb Tpy6KH1 qacToTHYID xapaKTepHcTHKY 

Ka6enSI H Koaci>«PHuHeHT neneHHSI eMKOCTHoro aenHTenSI, "JierKo onpeJJ.enHTb anSI 

cpliKCiipOB8HHOrO MOMeHT8 BpeMeHH t, BCneA aa 'laCTOToft H aMDnHTYJJ.Y yCKO

pSIIOIUero HaDpSI)KeHHS!o 

EhmH paccMoTpeHbi TpH cnoco6a nony'leHHSI cTpo6RpyiOIUHX HMnynbcos: 

1. B nepBOM H3 HHX paJJ.HanbHblft CBeT&Bolt nyq cpOTOyCTpoi!:CTBa npe

pbiBanCSI llHCKOM CO ruenSIMH 1 BparuaeMbiM CHHXpOHHbiM llBHraTeneM C '!aCTO

TOil: MOilYnSIUHH (pH Co la) o IJ>IiKCaUHSI MOM9HTa Bp9M9HH DpOH3BOllHn8Cb no

BOpOTOM cpOTOyCTpOftCTBa H8 381l8HHbiA yron. T.fHcno B03MO)I(HbiX cpHKCHpO

B8HHbiX MOMeHTOB BpeMeHH llDSI H3MepeHHSI 'laCTOTbl H aMDnHTYilbl onpellenSI

nOCh 'IHCnOM meneA Ha llHCKe H OCT8BanOCb H9H3M9HHblM llnSI n1060A 'laCTO

Tbi MOilYDSIUHH ( pHCo 2 H 3) o 

2. So BTOpOM HMDynbCbi0 '18CTOT8' Cne)J.OB8HHSI KOTOpbiX B 100 ( HnH 

1000) pas 6onhme qacTOTbl MollynSIUHH, nocTynanH c reHepaTopa Ha rrepecq~T-

~ 
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Hoe ycTpoll:cTBO { pHc. 16). B KS)KJlOM nepHoue MOJJYJIHUHH C'IHTanocb qHcno 

HMllYJibCOB reHepaTopa, H 1 eCJIH OHO OTJIH'ISJIOCb OT Bbi6paHHOll: Kp8THOCTH 1 

p83HOCTb C yq~TOM 3H8K8 H Beca 38llOMHH8J18Cb H llOCTynana Ha CHCTeMV 

asToMaTH'l9CKoll: nollCTpoli:KH qacTOThi. EcnH B TeqeHHe OJJHoro nepHoua Mo

llYJIHUHH H3-38 HellOJIHOrO COOTBeTCTBHSI ynpaBnHeMOll: H ynpaBJISIIDruell: xapaK

TepHCTHK He HSCTynaeT Bhlp8BHHB8HHSI '18CTOT1 p83HOCTb 6yJleT JJ06aBJISITbCSI 

B llSMSITb JlO Bb!pSBHHBSHHSio PaCXO)KJleHHe KOMlleHCHpyeTCSI He38BHCHMO OT 

Toro, Bbi3B8HO OHO yXOJlOM 'ISCTOT reHepaUHH HJIH MOJlYJISIUHH. 

3. M, HSKOHeu, B TpeTbeM CllOC06e {pHC. 1 B) B Ka'leCTBe CTp06H

pyiDmero HMllYJlbCS 6hln HCllOJlb30B8H HMnynbC C BbiXOil8 CT8HJl8pTHOrO reHe

paTopa HMnynbCOB f5-48 C ~HKCHpOBSHHOll: BpeMeHHOll: 38Jlep)KK0ll: OTHOCHTeJibHO 

HMnynbCS ~TOA8T'IHK8 CHCTeMbl ynpaBneHHSI CHHXpOUHKJIOTpOHOM/5/. 

KaqecTBO MexaHH'leCKoro HcnonHeHHH JJHCKa co menHMH onpeaenSieT 

TO'IHOCTb nonyqeHHSI CTpo6HpyiDlliHX HMllYJibCOB nepBbiM cnOCQOOM. 0JlHaKO 

3Ha'IHTeJibH8SI AOllOJIHHTenbHSSI norpemHOCTb npH llOJiy'leHHH BpeMeHHhlX MeTOK 

MO)KeT 6b!Tb CBSI38H8 C K8'18HHeM ~83bl/6/ npH yseJIH'leHHH MexaHH'l9CKOft 

Harpy3KH CHHXpOHHOrO ABHraTenHo 0K838JI0Cb 1 'ITO cpeAH OllHO- H TpeX~83HhlX 

CHHXpOHHbiX J]BHraTeneil:, BbinYCKa9MbiX cepHii:H0 1 TpyllHO noao6paTb llOilXO

IlSilliHil: J]JISI aanyCKS OT fl - o6p83Hb!X HMllYJibCOB ~OTOilST'IHKS: OllHOcj>a3Hbl9 

llJIOXO uep)KST CHHXpOHH3M npH H3MeHeHHH '18CTOTbl 1 a Tpexcj>a3Hbl9 Tpe6yiDT 

npeo6pa30B8HHSI OJlHOcj>83HOrO HanpH)KeHHSI cj>oTOJlaT'IHKa B Tpexcj>a3H09 B lliH

pOKOM JJHanaaoae qacToT. B peaynhTaTe Ha npaKTHKe aTHM cnoc o6oM He non&-

30B8JIHCb. 

BTopoil: cnoco6 Tpe6osan paapa6oTKH aosoA aneKTpoHHoA annapaTyphl 

J]JISI 8BTOMaTH'l9CKOH llOJlCTpOli:KH qaCTOTbl reaepaTopa, a B HameM pacnopH

)KeHHH 6binH TOJlbKO nepecq~THbie CXeMbl, ll03BOJIHIDruHe Bbi6HpaTb JIIDf50ft 3a

Jl8HHbift HMnyn&c/7 I. Heo6xollHMOCTb Hosoll: paapa6oTKH aacTaBHna oTKaaaTb

CH oT aToro cnoco6a nonyqeHHH cTpo6HpyiDruero HMnyn&ca H socnonb30B8Tb

CH TpeTbHM, XOTSI B OTJIH'l(-te OT nepBbiX JlBYX OH He of5ecne'IHB89T ll9J19HHSI 

nepHOAa MOJlYJISIUHH HS OJlHO H TO )Ke 'IHCJIO qacTell: He3aBHCHMO OT 'ISCTO-

Tb! MOAYJIHUHHo 

6 

,l,,lf 

·> 

" 
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2. XapaKTepHCTHKB y3noa npHHUHnHanbHot 

CMeCHTeJibHbiA K8CK8Jl co6paH HS naMne 6)K ton { ns i 
nepsyiD ceTKY naMnhr nocne npeAsapHTen&Horo ycHneHHH { n 1 

cHrHan OT reHepaTopa fCC-7, H8 TpeTbiD CeTKY - 'ISCTOTHO-~ 

AHOJlHbill: KOHTyp CMeCHT9JISI H8CTpoeH H8 npoMe)KyTO'IHYID qac 

Cf1eAyiDruHll: KacKall - ycHnHTen& npoMe)KyTo"'HOA qacTOTI 

eTCH OllHOBpeMeHHO H K8CK8JlOM COBnaueHHll:, KOTOpb!il: npOII 

CO CMeCHTeJISI TOJibKO TOrJJa, KOrJJa TOT COBnauaeT BO BpeM 

pyiDmHM HMnyn&coM. 

CTpo6HpyiDmHA HMnyn&c nono)KHTenbHoll: nonHpHOCTH 6e 

reHepaTopa f5-4B, KOTOpbrll: noasonHeT ocymecTBHTb aauep 

C ruaroM B 1 MKCeK. CTpo6HpyiDmHe HMnyn&Cbi1 KpOMe ceTKH l 

B8JIHCb TSK)Ke HS MOJlYJISITOp HpKOCTH TOrO nyqa OCUHl 

Ha nnacTHHbi KoToporo nocTynano s.q. HanpH*eHHe c eMKO· 

nH. AMnnHTyua ocuHnnorpaMMbi s.q. HanpH)KeHHH HaMepHeTc 

rue OH8 MOAynHpOBSHS no HpKOCTH. 

Ha BTOpOll: nyq OCUHJIJIOrpacj>a nouaeTCSI CHrHan C BhlX 

MaKCHMan&HaH aMnnHTYAB cHrHana nonyqaeTcSI nyTeM noucTp 

fCC-7 
1 

qaCTOTa KOTOporo nocne 3TOrO H3MepHeTCSI 3JieKTpO 

MepoM q3-4A. 

3aTeM speMeHHaSI 3aJJep)KKa CTpo6HpyiDUiero HMnynbCf 

)KeJiaeMyiD BeJIH"!HHY H npOH3BOJlSITCSI H3MepeHHSI aMnJIHTYil 

CJieJ]yiDUiell: TO'IKe llHHaMH"!eCKOll: aMnnHTYilHO-'laCTOTHOil: XI 

Y'IHTbiBaH BhrcoKyiD TO'IHOCT& HaMepeHHH qacTOTbi nr: 

(::!:.2.10-6 ::!:.1 C"!~Ta .~ 1 norpelliHOCTb H3MepeHHSI qaCTOTbl f 

JIHKOM 6yJJeT onpeAeJISITbCSI pe30HaHCHhiMH CBOli:CTBaMH ycHn 

TO"!HOil: qaCTOThlo npH 3TOM cneuyeT yqHTbiBaTb He TOJlbKC 

Chi nponycKaHHSI H TeMnepaTypHyiD HeCTa6HJibHOCTb pe30Hl 

KOHTypa, HO H OTJIH"!He CTaTH'leCKOll: peaoHaHCHOll: KpHBOll: 

'KpHBOJl: KOHTypa ( pHC. 5), nponycKaiDmero qaCTOTHO-MOJlYJI 

Han/4/. Ma pHc. 5 BHJJHo, 'ITO c yq~TOM MaKCHMaJibHoro :: 

BOilHOil: df/dt J]JISI Hamero cnyqag pe3oHaHCH8SI KpHBaSI 

1,5 paaa {no ypoBHID 0, 707) 1 a pe30H8HCHaH qaCTOTa CJlBHr 

CTaTH"!eCKOrO 3Ha"!eHHSI HS nepBOHa'laJibHYID UIHpHHY peaoHa 

TOMY )Ke ypOBHID. 
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( pHc. 16). B Ka)KJJOM rrepHoJJe MoaynSIUHH C'IHTanocb qHcno 

paTopa
1 

H
1 

ecnH OHO OTnH'IanOCb OT Bb!6paHHOtl: KpaTHOCTH 1 

H seca aarroMHHanacb H rrocTyrrana aa cHcTeMv 

rroJJcTpol!:KH qaCTOTbi. EcnH B TeqeaHe OJJHoro rrepHoJJa MO-

erronaoro cooTBeTCTBHSI yrrpaBnSieMotl: H yrrpaBnSI~metl: xapaK

TyrraeT BblpaBHHBaHHSI qaCTOT1 pa3HOCTb 6yJJeT Jl06aBnSITbCSI 

,1paBHHBaHHSio PaCXO)KJl9HH9 KOMIIeHCHpyeTCSI H938BHCHMO OT 

HO yxoJJOM qaCTOT reaepaUHH HnH MOJJynSIUHH. 

Tp9Tb9M CIIOC06e (pHC. 1 B) B Ka'I9CTB9 CTp06H

HCIIOnb30BaH HMnynbC C BbiXOJl8 CTaHJJapTHOrO reae

B f5-4E C ~HKCHpOBaHHOtl: BpeMeHHOtl: 3aJJ9p)KK0A OTHOCHTenbHO 

T'IHKa CHCT9Mbl ynpasneHHSI CHHXpOUHKnOTpOHOM/5/. 

MeXaHH'19CKOrO HCIIOnHeHHSI JlHCKa CO menSIMH OITp9JJ9nSieT 

eHHSI CTp06Hpy~mHX HMIIynbCOB rrepBbiM CIIOCDOOM. 0JJH8KO 

IIO.riHHTenbH8SI norpemHOCTb IIpH nonyqeHHH BpeMeHHblX MeTOK 

C Ka'laHH9M ~a3bl/6/ IIpH yBenH'19H.HH MeXaHH'I9CKOA 

HHOrO JlBHraTenSio 0KaaanOCb 1 'ITO CpeJJH OJlHO- H Tpexljla3Hb!X 

raTeneH., BbmycKaeMbiX cepHtl:ao, TPYJJHO rroao6paTb rroaxo

cKa OT fi - o6pa3Hb!X HMIIynbCOB ljiOTOJlST'IHKa: 0JlHOijla3Hbl9 

HHXpOHH3M npH H3M9H9HHH qaCTOTb!1 a Tpexljla3Hbl9 Tpe6y~T 

0JlHO~a3HOrO HanpSI)K9HHSI ljloTOJl8T'IHK8 B Tpexljla3H09 B mH

'IBCTOT. B peaynbTaTe aa rrpaKTHKe aTHM crroc o6oM ae rronb-

oco6 Tpe6oean paapa6oTKH aoeoH. aneKTpoaaoA arrrrapaTyphl 

rroacTpoil:KH qacTOTbi reaepaTopa, a B aameM pacrropSI

bKO nepecq~THbl9 CX9Mbl 1 II03BOnSI~WHe Bbi6HpaTb n~!Jofl: 38-

/7/. Heo6XOJlHMOCTb ROBOt!: paapa60TKH aacTaBHna OTKa38Tb

co6a nonyqeaHSI cTpo6Hpy~Iuero HMrrynbca H eocrronbaosaTb

TSI B OTnH'I'-'Ie OT nepBbiX JJBYX OH He o6eCII9'1HBaeT JJeneRHSI 

UHH Ha OJlHO H TO )Ke 'IHCnO '18CTeA aeaaBHCHMO OT qaCTO-

6 

,w 

b, 
'!, 

'i _ .... '!' ~ 

2. XapBKTepHCTHKB y3nOB npHHUHIIHBnbHoil cxeMbi 

CMeCHTenbHb!A KaCKaJJ co6paH aa naMrre 6)1( lOTI ( ns) ( pHc. 4). Ha 

nepBy~ ceTKY naMIIbl nocne rrpeJJBapHTenbHOrO ycHneHHSI ( n 1 n 2 ) ITOJlaBanCSI 

CHrHan OT rea'epaTopa fCC-7 1 Ha TpeTb~ CeTKY - '18CTOTHO-MOJJynHpOB8HHblfl:o 

AaoJJHbitl: KOHTYP cMeCHTenSI aacTpoea aa npoMe)KyTO'IHY~ qacToTy 13,5 Mru. 

Cl;IeJJy~mHA K8CK8Jl - ycHnHTenb npoMe)KyTO'IHOtl: 'ISCTOTbl ( n 4 )-srBnSI

eTCSI OJlHOBpeMeHHO H KaCKSJlOM COBna.neHHA 1 KOTOpb!A rrporrycKaeT CHI'Han 

CO CMeCHTenSI TOnbKO TOrAa 1 KOrAa TOT COBIISJJaeT BO BpeMeHH CO CTp06H-

py~WHM HMnynbCOMo 

CTpo6Hpy~mHtl: HMrrynbc rrono)KHTenbaotl: rronSipRoCTH 6epeTCSI c Bbixo.na 

reaepaTopa f5-46 1 KOTOpb!tl: II03BOnSieT ocymeCTBHTb aa.nep)I(Ky AO 10,MCeK 

c maroM B 1 MKCeK. CTpo6Hpy~mHe HMnynbCbi1 KpoMe ceTKH naMIIbi n4, rro.na-

BanHCb TSK)Ke Ha MOAynSITOp SlpKOCTH TOI'O nyqa ocuHnnorpaljla C 1-17, 

aa rrnacTHHbi KOToporo rrocTyrrano a.q. aarrpSI)KeHHe c eMKOCTRoro .nenHTe

nSI. AMnnHTyAa OCUHnnorpaMMbl B.'l. HanpSI)KeHHSI H3M9pS1eTCSI B TOM M9CTe 1 

rAe ORa MOAynHpOBaRa ITO SlpKOCTH. 

Ha BTOpotl: nyq OCUHnnorpaljla IIOAaeTCSI CHI' Han C BbiXOAa YTit:f ( n4) • 

MaKCHMSnbHSSI aMnnHTYAB CHrHana nonyqaeTCSI nyTeM IIOACTpOti:KH reaepaTopa 

fCC-7, qaCTOTa KOTOporo ITOCne 3TOI'O H3MepS1eTCSI aneKTpOHHbiM qaCTOTO-

MepoM 't{3-4A. 

3aTeM BpeMeHHaSI aa.nep)KK8 CTp06Hpy~mero HMIIynbCa CABHraeTCSI Ha 

)KenaeMy~ BenH'IHHY H IIpOH3BO.[ISITCSI H3MepeHHSI aMIInHTYAbl H qaCTOTbl B 

cne.ny~metl: TO'IK9 AHHaMH'IeCKOtl: aMIInHTYAHo-qaCTOTHOA xapaKTepHCTHKHo 

Y'IHTbiBaSI BbiCOKY~ TO'IHOCTb HaMepeHHSI qacTOTbi rrpH6opoM t:f3-4A 

(±_2.10-6 ±_1 C'I~Ta ) 1 rrorpemHOCTb H3Mep~HHSI qaCTOTbl rrpaKTH'I9CKH ue

nHKOM 6y.neT OIIpe.nenSITbCSI pe30H8HCHbiMH CBOtiCTBaMH yCHnHTenSI IIpOMe)Ky

TO'IHOti qaCTOTblo TipH 3TOM cne.nyeT Y'IHTbiBaTb He TOnbKO WHpHHy rrono

Chl rrporrycKaHHSI H TeMnepaTypHy~ H9CTa6HnbHOCTb peaoHaHCHOtl: '18CTOThl 

KOHTypa, HO H OTnH'IHe CTaTH'I9CKOti pe30H8HCHOtl: KpHBOA OT peaoHaHCHOA 

"KpHBOtl: KOHTypa (pH C. 5) 1 rrporrycKa~mero '18CTOTHO-MOAynHpOB8HHb!tl: CHI'

Han/4/. 113 pHC. 5 BHAHO, 'ITO C yqeTOM M8KCHManbHOI'O 3H8'1eHHSI IlpOH3-

BOAHOti df/dt AnSI Hamero cnyqaSI peaoHaHCHSSI KpHBaSI pacmHpS19TCSI B 

1,5 paaa (no ypoBH~ 0,707), a peaoaaHcHaSI qacToTa CABHraeTCSI oT caoero 

CT8TH'19CKOrO 3Ha'leHHSI Ha rrepBOHaqanbHY~ mHpHHY pe30HaHCHOA KpHBOA no 

TOMY )Ke ypOBH~. 

~ 
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To'lHOCTb H3MepeHHSI BpeMeHHbiX HHTepBanoB Me:lKJ:lY CTpOPHpyiOillHMH 

HMnynbC8MH B ):{OnSIX nepHOJ:l8 MO):{ynSIUHH onpenenSieTCSI 0 C OJ:lHO~ CTOpOHblo 

TO'lHOCTb!O reHepaTopa f5-4B (~0,11 MKCeK nnH aanep:lKKH 100 MKCeK H 

~6 MKCeK nnH sanep:lKKH 10 MKceK), c npyro~ cTopoHhi, yxonoM B npouecce 

H3MepeHHA 'l8CTOThl MOJ:lynHUHH (CT86HnH38TOp 'l8CTOThl nonnep:lKH

BaeT ee Ha sanaHHOM yposHe c TO'lHOCTbiO ~1,0%). OpH oueHKe oum6oK 

cnenyeT He 380b!B8Tb 0 'ITO paOO'JH~ XOt:l 38HHMaeT npHMepHO nonOBHHY nepH

Ot:l8 MOt:lynHUHHo 

To'IKH H8 xapaKTepHCTHKe CHHManHCb C HHTepsanoM 100 MKCeK,t:lnHTenb

HOCTb CTpOOHpyiOmero HMnynbCa Obin8 0,3 MKCeK. 0THOCHTenbH8SI TO'lHOCTb 

H3MepeHHH HHTepsanoB speMeHH nnH 'lacTOTbi MonynHUHH F ~ 112 ru 6bma 

He xy:lKe ~0 ,06%. 

OpH onpeneneHHH a6coniOTHo~ senH'lHHbi aMnnHTYJ:lbi ycKopHromero Ha

nPH:lKeHHH Ha J:lY8HTe cnenyeT Y'lHTb!B8Tb norpeWHOCTb sKBHBaneHTHOI'O KOs!j:J

!j:JHUHeHTa rrepec'JeTa Koe' nnH onpeneneHHH HeHaBecTHOA aMnnHTYt:lhl Ha nyaH-
. ~K 

Te no aMnnHTyne Hso6pa)KeHHH Ha ocuHnnorpa!j:Je, 3Ta norpewHoCTb ....:::...::2L 
K oe 

CKnaJ:lhlBaeTCSI H3 norpeWHOCTH H3MepeHHSI KOs!j:J!]JHUHeHT8 neneHHSI eMKOCTHOI'O 

~K 
nenHTenSI --y-:0 

0 

Ka6enH f 1 = 25 M 

~2%, norpeli1HOCTH H3MepeHHSI 'l8CTOTHOA xap8KTepHCTHKH 

~K1 
~ = 2%, norpelliHOCTH 'J8CTOTHO~ xapaKTepHCTHKH 

1 

Ka6enSI f n = 450 M ~li.a_ = +2% , norpelliHOCTb H3MepeHHSI aMnnHTYllbl 
• K:~ - ' 

Ha sKpaHe ocuHnnorpa!j:Ja LinSI TPYPKH 16Jl0211 c 'lYBCTBHTenbHOCTbJO no· aep-

THKanH 0,6 MMIB .Jl.f- = 3%. 

TaKHM o6pasoM, ~ oe 
= ~6% H TO'lHOCTb a6coniOTHOti BenH'lHHbl 

aMnnHTYllbi ycKOpSIIOll!ero HanpSI)KeHHSI ne)KHT B Tex )Ke npenenax, 'ITO H npH 
1 

H3MepeHHH aMnnHTYJ:lbl B CT8TH'leCKOM pe)KHMe. 

To'lHOCTb OTHOCHTenbHbiX H3MepeHH:II: aMnnHTYJ:lbi paBH8 ~3%, T.K, no

rpelllHOCTb 'l8CTOTHbiX xapaKTepHCTHK H eMKOCTHOI'O nenHTenH 6yneT COC

TaBnSITb noCTOSIHHYIO OlliHOKYo 

3. 0TnB~K8 MeTO~HKH 

JlnH H8CTpOAKH 8HOllHOI'O KOHTypa CMeCHTenH, Bblt:lenSIJOIUero pa3HOCTHYIO 

'J8CTOTy
1 

Me)KLIY 'l8CTOT8MH CHI'H8nOB C fCC-7 H C Bo'lo 8BTOI'eHepaTopa ycKo-

8 

... , 

I , ~· 
I ~ 

pSIIOillei'O HanpSI)KeHHSI BMeCTO nocnenHero HCnOnb30BanCSI 

nouaaanCSI H8 TpeTbiO ceTKY naMITbl 6)!<100, B aHOJ:l KOT 

HacTpaHsaeMbi~ KOHTYP• 

0pH CHSITHH pe30H8HCHO~ KpHBOM 'J8CTOT8 fCC-6 H3 

25 Mru. PesoHaHcHaSI KpHBaSI npencTaBneHa Ha pHc. 5 • P 

Ta KOHTypa - 13,56 Mru, wHpHHa peaoHaHcHoA KpHBoA no y 

~10 KI'U IlpH H3MepeHHSIX B CT8TH'leCKOM pe)KHMe, 

OposepKa TO'IHOCTH H3MepeHHSI paanocTaoA '!aCTO' 

pa3t:lenbHbiM H3MepeHHeM 'l8CTOT fCC-6 H fCC-7, npH ITOII 

'l8CTOTOMepa 43-4A. l13MepeHHSI npOH3BOt:IHnHCb IlpH M8KCHI 

Ha aHonHoM KoHType 6)K ton. 
To'lHOCTb HsMepeHHSI paanocTHO~ 'lBCTOTbi nony'lHm: 

ecnH C'IHT8Tb no ypOBH!O 0, 707, non)I{Ha PbiTb +_0,025' 

TOM, 'ITO H8 sKpaHe OCUHnnorpa!j:Ja MO)KHO !j:JHKCHpOB8Tb y11 

MeHbWee, '!eM 0, 707 OT M8KCHM8nbHOI'Oo 

OpH H3MepeHHH H3MeHSIIOille~cSI so speMeHH 'l8CTOTbi 

Hbli! pe30H8HCHblH yCHJ:!HTenb Jl4 OTITHpanCSI HMnynbCOM 0 LinH 

ITOllOHpanaCb TaK, 'JTOObl ObinO M8KCHM8nbHbiM ycHneHHe B 

JlnH cxeMblo HCnOnb30B8HHOH B H3MepeHHSIX 0 J:lnHTenbHOC1 

0,3 MKCeKo 

TaK KSK WHpHHa peaoHaHCHO~ KpHBO~ no ypoBHIO 0 

KOM pe)KHMe ysenH'lHBSeTCSI, TO'lHOCTb H3MepeHHSI 'J8CT01 

npH H3MepeHHH 'J8CTOTHO-MOJ:lynHpOB8HHOI'O CHI'Hana COC 

CpaBHeHHe CHSITOlf T8KHM MeTOt:IOM 'l8CTOTHO~ xapa 

TOTHO~ xapaKTepHCTHKOA, H3MepeHHOt!: B CT8TH'JeCKOM pE 
,. 

wee cosnaneHHe xapaKTepHbiX To'leK (pH c. 8). 

OpH H3MepeHHH aMnnHTYt:lbi HanpH)KeHHSI Ha nyaHTe ~ 

BOnbTMeTpOM THIT8 C-96 npOH3BOt:IHn8Cb HeiTOCpeLICTBeHH8SI 

TYllbl H300p8)KeHHSI H8 OCUHnnorpa!j:JH'leCKOt!: TpyoKe, 

TaKHM o6pa30M BTOpH'IHO 6bm onpeneneH Kos4J!]JHn 

MepHTenbHoro TpaKTa, sHa'leHHe KOToporo cosnano B n 

H3MepeHHt!: C paHee Bbi'lHCneHHbiMt no KOS(jJ!]JHUHeHT8M n 

ero 'JacTet!:. 
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H3MepeHlHI BpeMeHHbiX MHTepB8JIOB Me:l!UIY CTpo6MpyiOIIlMMH 

.QOJIS!X rrepHO.Q8 MO.QYJISIUHM orrpe.QenSieTCSI 1 C O.QHOi-1: CTOpOHbi 1 

epaTopa r5-4E (~0,}} MKCeK .QJISI 38.Qep~KH }QQ MKCeK H 

38.Qep~KM }Q MKCeK) 1 C .Qpyi'OH CTOpOHblo YXO.QOM B rrpouecce 

qaCTOThl MO.QYJISIUMM (cTa6MJIH38TOp '18CTOThl ITO.Q.Qep~H-

38.Q8HHOM ypOBHe C TO'IHOCTb!O :!:_1,0%) • IlpH OUeHKe OU!M60K 

6b!B8Tb 1 'ITO pa60'IMH XO.Q 38HMMaeT npHMepHO nOJIOBMHY rrepH-

xapaKTepHCTMKe CHMM8JIMCb C MHTepB8JIOM }QQ MKCeK 1 .QJIMTeJib

JOIUei'O MMITYllhC8 6biJI8 0,3 MKCeK, 0THOCHTeJibH8SI TO'IHOCTb 

epB8JIOB BpeMeHH .QJIS! '18CTOTbl MO.QYJISIUHH F: }}2 I'll 6blll8 

%. 

neneHMM a6COJI!OTHOH BeJIM'IHHbl aMnJIHTY.Qbl yCKOpSIIOIIlei'O H8-

fY8HTe cnenyeT Y'IHThiB8Th norpemHOCTb 8KBHBaneHTHoro K08QJ

qeTa K
08

, .QJISI orrpeneneHHSI HeH3BeCTHOH aMnJIHTY.Qbl Ha nyaH-

~K 
.Qe H3o6pa~eHHSI H8 OCUHJIJIOI'pa!j:Je, 3Ta rrorpeiiiHOCTb ~ 

K oe 

3 norpeWHOCTH H3MepeHHSI K08QJQJHUHeHT8 .QeJie.HHSI eMKOCT.HOI'O 

M 

~2%, rrorpeiiiHOCTH H3MepeHHSI 'ISCTOTHOi-1: xapaKTepHCTMKH 

~K1 --y-:- = 2%, rrorpeWHOCTH '18CTOTHOi1: xapaKTepHCTHKH 
1 

0 M ~~ = +2% , IlorpeiiiHOCTb H3MepeHHSI 8MflllHTY.Qbl 
K2 -

HllllOI'pa!jJa .QJISI Tpy6KH J6n02J.1 C 'IYBCTBMTeJibHOCTb!O no· aep-

/B At- = 3%, 

p830M 1 
!J.loe = ~6% M TO'IHOCTb a6COJI!OTHOi1: BeJIH'IHHbl 

oe 
opSI IDIUero H8llpSI*eHMSI ne*MT B TeX 

llHTY.Qbl B CT8TH'IeCKOM pe~HMe, 

~e rrpe.Qenax, 'ITO H rrpH 
~ 

OTHOCHTeJibHbiX H3Mepe.HHH aMnJIHTYJlbl p8BH8 ~3%, T,K, no

TOTHb!X X8p8KTepHCTHK H eMKOCTHOI'O )leJIHTeJISI 6yJleT COC-

SIHHY!O OIIIH6Ky • 

0Tn8.0.K8 M9TO.O.HKH 

POHKH 8HO.QHOI'O KO.HTypa CMeCHTeJISI 1 Bbi)leJISI!OlUei'O p83.HOCT.Hy!O 

'18CTOT8MH CHI'.HSJIOB C rCC-7 H C Bo'lo SBTOI'eHepaTopa yCKO-

8 

..a' lt. 

pSI!OIUei'O HanpSI~eHHSI BMeCTO nOCJie.QHei'O HCnOJib30B8JICSI rCC -6, ero CHI'H8Jl 

nO.QSBSJICSI H8 TpeTb!O ceTKY JI8MIIbl 

HaCTpaHaaeMbiH: KOHTYP• 

6)1{} Oil, B aHOJl KOTOpOi-1: 6biJI BKJIIO'IeH 

IlpH CHSITHH pe30H8HCHOi1: KpHBOH '18CTOT8 rCC-6 H3Me.HSIJI8Cb OT }Q .QO 

25 Mru. PeaoHa.HcHaSI KpHBaSI npeacTaBneHa Ha pHc, 5 • PeaoHaHcHaSI qacTo

Ta KOHTypa - 13,56 Mru, IIIHpHH8 pe30H8HCHOH KpHBOH no ypoBH!O 0,707 paBH8 

~}Q KI'U IIpH H3MepeHHSIX B CTSTH'IeCKOM pe*HMe, 

IlpoBepKa TO'IHOCTH H3MepeHHSI p83HOCTHOH '18CT0Tbl npOH3BO.QHJI8Cb 

p83.QeJibHb!M H3MepeHHeM '18CTOT rCC-6 H rCC-7 1 npH IIOMOIIlH 8JleKTpOHHOI'O 

qacToToMepa 43-4A. HaMepeHHSI npoH3BO.QHJIHCh npH MaKCHManhHOH: aMnJIHTyJle 

Ha aHoJJHOM KoHType 6)1( Ion. 
To'IHOCTh HaMepeHHSI paaHoCTHoH: qacToThi nony'IHnach ~0,0 15%, xoTSI, 

eCJIH C'IHT8Tb no ypoBH!O 0, 707, JlOJI~Ha 6b!Tb +_0,025%, 3TO I'OBOpHT 0 

TOM, 'ITO HS 8Kpa.He OCUHJIJIOI'pa!j:Ja MO*HO QJHKCHpOB8Tb yMeHbiUeHHe CHI'H8ll8 

Me.Hblllee, qeM 0, 707 OT M8KCHM8JlbHOI'Oo 

IlpH H3MepeHHH H3MeHSIJOIIJelfCSI BO BpeMeHH 'ISCTOTbl HOpMbllbHO aanpeT-

HbiH pe30H8HC.Hb!H ycHnHTeJib n4 OTIIHp8l1CSI HMliYllhCOM, .QJIHTeJibHOCTb KOTOpOI'O 

rron6npanach TaK, 'IT06bi 6biJIO MaKCHM8JihHhiM ycnneHne B aHone naMnbi n4 • 

llnSI cxeMb!
1 

HCliOJlb30B8HHOH B H3MepeHHSIX1 JlllHTeJibHOCTb HMtiyJibC8 p8BH8 

0,3 MKCeK, 

TaK KaK lllHpHHa peaoHaHc.HoH: KpHaoH: no ypoB.HJO 0,707 B JlHH8MH'!ec-

KOM pe~HMe yBeJIH'IHB8eTCSI 1 TO'IHOCTb H3MepeHHSI '18CT0Tbl yMe.Hblll8eTCSI 1 H 

rrpH H3Mepe.HHH '18CTOTHO-MOJlYJIHpOB8HHOI'O CHI'H8Jl8 COCT8BJISieT ~0,025%. 

CpaB.HeHne C.HSIToft TaKHM MeTOJlOM qacToT.HoH: xapaKTepHCT~KH c qac

TOTHOH: xapaKTepHCTHKOH, H3MepeHHOH B CT8TH'IeCKOM pe~HMe 1 Jl8Jl0 XOpO

lllee coBnaJJe.Hne xapaKTep.HbiX To'leK ( pHc'. 8). 

IlpH H3MepeHHH 8MliJIHTYJlbl H8IIpSI~eHHSI HS JlYSHTe 8J1eKTpOCT8TH'IeCKHM 

aonbTMeTpoM THna C-96 npoH3BOJJHnacb .HenocpencTBeHHaSI KanH6poBKa aMnnn

TYJlbi H306pa*eHHSI Ha OCUHllllOI'pSQJH'IeCKOH Tpy6Ke, 

TaKHM o6paaoM BTopH'I.HO 6bm onpeJJeneH K08QJQJHuneHT nepeJJa'IH H3-

MepHTenhHoro TpaKTa, a.Ha'!e.Hne KOToporo coanano B npeJJenax TO'IHOCTH 

H3MepeHHH C pa.Hee Bbl'IHCJieH.HbiM 1 ITO KOaQJQJHUHeHTSM nepeJl8'1H OTJlellbHbiX 

ero qacTeil:. 
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Tae5JIK~a 

t 
I rpp A 0011 . :!:.~1 cp 

Mxcex Mrn Krn MM 

130 26,066 6 29,6? 
200 26,015 5 30,33 
300 25,9II 2 29,6? 
400 25,?64 4 29,6? 

600 25,209 5 29,6? 
800 24,025 6 2?,?3 

1000 22,653 6 26,6? 
1200 21,5?3 5 32,6? 

I400 20,0?0 I 35,00 
I600 20,220 2 34,ilD 
1800 !9,504 4 30,00 
2000 I8,632 5 28,6? 

2200 I?, ?4'1 4 30,6? 
2400 I?,059 I 36,00 
2600 16,444 3 36,00 
2800 15,941 6 36,6? 

3000 !5,509 4 34,00 
3200 I5,I35 0 28,6? 
3400 I4,809 4 32,00 
3600 I4,550 4 32,6? 

3800 I4,3?3 2 33,00 
4000 I4,Z34 6 40,00 
4200 I4,II2 3 39,00 

10 

t 
,;a 

I 

K 
u 

d cp ... 
XB 

0,62 18,39 
0,62 18,80 
0,62 18,39 
0,63 18,69 

0,63 18,69 
0,58 1?,85 
0,63 16,80 
0,62 20,25 

0,59 20,65 
0,55 I8,?0 
0,53 !5,90 
0,52 I4,90 

0,50 15,33 
0,49 I?,64 
0·,49 1?,64 
0,48 1?,60 

~47 I5,98 
0,45 I2,90 
0,45 I4,40 
0,44 I4,3? 

0,43 I4,I9 
0,42 !6,80 
0,42 !6,38 

;t~Ud cp 

XB 

0,2? 
0,2? 
0,2? 
0,28 

0,28 
0,25 
0,28 
0,2? 

0,59 
0,55 
0,53 
0,23 

0,22 
0,49 
0,49 
0,21 

0,4? 
0,20 
0,45 
0,!9 

0,43 
0,42 
0,42 

4. Pe3ynbTBTbr aKcnepHMeHTB 

PeGynbTaTbi H3MepeHHt!:, rronyqeHHbie c Hcrronb30BaHHeM 

MeTOAHKH, rrpHBe.neHbi B Ta6nHue 1. 

B aToii: Ta6nHue B rpa~ax 3 H 7 rrpHae.neHbi cpe!lHeapH~Me 

KHo npoH3Be!leHHOe cpaBHeHHe cpe.QHeapH~MeTH'IeCKHX H cpe.Q} 

OlllHOOK llJ1SI TO'IeK C HaHOOJ1blliHM pa30pOCOM ITOKa3ano, 'lTC 

6nH3KH 1 H HCIIOJ1b30BaHHe HOpMaJ1bHOrO 3aKOHa pacrrpe.ueneH 

nycTHMOo 

l13 TaOJ1HUbl 1 BH.QHO TaK*eo 'ITO rrorpelliHOCTb B H3Me 

He rrpeBbJJllaeT ±_0,025%. norpelliHOCTb B H3MepeHHH OTHOCHTel 

aMIIJ1HTYAbl orrpe.nenHeTCSI TO'IHOCTbiO H3MepeHHSI H300pa)KeH 

ocuHnnorpa~a H ne*HT B rrpe.nenax ±_2,5%. npH orrpe.neneHHH e 

nH'IHHbi aMnnHTYAbi cne.nyeT Y'IHTbiBaTb norpelllHOCTb KO~HUHe 

~ 
I( oe 

= ±_6%1 TaKHM o6pa30M CYMMapHaH norpelllHOCTb 6y.ne 

B Ta6nHue II rrpHBe.neHbi pe3yJ1bTaTbi H3MepeHHt!: aMrrnHTYil 

HaiTpH*eHHH B ~yHKUHH BpeMeHH ITpH pa6oTe CHHXpOUHKnOTpOHE 

pe*HMe ycKopeHHH ( rpa<f>a 3) H IT pH pa6oTe B. 'lo CHCTeMbl 

IIY'IKOM (rpa~a 5) • l13 rpa~bl 6 Ta6nHUbl BH.QHO 1 'ITO Harp 

cpe.uHeM Ha 15% rroHH*aeT aMrrnHTy.uy ycKopsnomero HarrpsDK• 

3TOT MeTO.Q II03BOnHn rrpo.nenaTb pHA H3MepeHHH1 KOTOpb!l 

3H 6bmo npoHGBecTH. HarrpHMep, 6bma H3MepeHa qacToTa Gal 

rrpouecc ycKopeHHH rrpH pa3J1H'IHbiX BenH'IHHax MarHHTHoro rroJ 

HOBneH0 1 'ITO rrpH MaKCHMaJ1bHOH 'laCTOTe 1 HMeJOUJeii:CH B .QHar 

aepaTopa ( 26, 173±_0,037) Mr u 'laCToTa GaxBaTa npH ToKe B c 

),~~1'. HOrO MarHHTa 4300 a,l< COOTBeTCTBYJOUJeM ITOJ110 B ueHTpe Marl 

·~' paaaa ( 25,590±_0,0 10) Mru. 

~· HH*HHSI qacToTa B .QHarra3oHe B.'l. reaepaTopa paBHa ( 13, 
I. 

l II 

r 

·l&\ 

•( 

B TO apeMSI KaK HH*HSIH 'laCTOTa 1 HeOOXO.QHMaSI .QJ1SI Bb!BO.Qa n 

( }4 1Q67±_0,0Q6)Mru rrpH TOKe B OOMOTKe OCHOBHOrO MarHH 

( 14,186-t_0,006) Mru rrpH ToKe - 4300 a. 

HH*HSISI 'laCTOTa rrpH pacTSI*Ke rry'IKa ycKopeHHbiX '!aCT 

( 14,864-t_0,049)Mru. Pa36poc B 3Ha'leHHH qacTOTbi onpe.uenHE 

MOCTbiO rronyqaTb Ty HJ1H HHYIO ~OpMy rry'IKa B 3aBHCHMOCTH C 

aKcnepHMeHTa. To'IHOCTb H3MepeHHH qacTOTbi Ta )Ke 1 'ITO H 

cny'laHXo ToK B OOMOTKe OCHOBHOrO MarHHTa - 4230 a. 
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I 

9 
5 
9 
0 

3 
4 
2 

Tae5JIH~a 

:t,M cp 

Kru 

6 
5 
2 
4 

5 
6 
6 
5 

I 
2 
4 
5 

4 
I 
3 
6 

4 
0 
4 
4 

2 
6 
3 

A OCil 

MM 

29,67 
30,33 
29,67 
29,67 

29,67 
27,73 
26,67 
32,67 

35,00 
34,IDD 
30,00 
28,67 

30,67 
36,00 
36,00 
36,67 

34,00 
28,67 
32,00 
32,67 

33,00 
40,00 
39,00 

JO 

.,. 

I 

K. ... 

0,62 
0,62 
0,62 
0,63 

0,63 
0,58 
0,63 
0,62 

0,59 
0,55 
0,53 
0,52 

0,50 
0,49 
o-,49 
0,48 

0,47 
0,45 
0,45 
0,44 

0,43 
0,42 
0,42 

u d cp 
KB 

I8,39 
I8,80 
I8,39 
I8,69 

I8,69 
17,85 
16,80 
20,25 

20,65 
18,70 
I5,90 
14,90 

15,33 
17,64 
17,64 
17,60 

15,98 
12,90 
14,40 
14,37 

14,19 
16,80 
16,38 

;t.AUd cp 

KB 

0,27 
0,27 
0,27 
0,28 

0,28 
0,25 
0,28 
0,27 

0,59 
0,55 
0,53 
0,23 

0,22 
0,49 
0,49 
0,2I 

0,47 
0,20 
0,45 
O,I9 

0,43 
0,42 
0,42 

~ _,,,,. 
'Ni' ',,' 

; 1·. i'' ' 

;j, 
.1·! I' ,f!' I' 

" 'I ,~)1 
# 

j
''-'',,, 

. I 
,. ' 

. i :l )• ~~ )\ 

~I 
-~·'' 

4. Pe3yJibTBTbr aKciiepHMeHTB 

Pe3ynbTaTbl H3MepeHHti:1 IIOnyqeHHble C HCIIOnb30BaHHeM BbiiileOIIHCaHSOA 

MeTOilHKH, rrpaseneHbi s Ta6nHue 1. 

B aToti: Ta6TlHue s rpaljJax 3 H 7 rrpHseneHbi cpenaeapHijJMeTH'IecKHe omH6-

KH. OpoH3B~neaaoe cpasaeaHe cpenaeapHijJMeTHqecKHX H cpenaeKsanpaTH'IHMX 

OWH60K rrnli! TO'IeK C HaH60nblliHM pa36pOCOM IIOKa3ano, 'ITO 8TH 3Ha'leHHK 

6nH3KH 1 H HCIIOnb30BaHHe HOpManbHOI'O 3aKOHa pacrrpeneneHHli! OWH60K no-

IIyCTHMO. 

113 Ta6nHUbl 1 BHIIHO TaK:lKe 1 'ITO rrorpelllHOCTb B H3MepeHHH qacTOTM 

He rrpeBbJWaeT ~0,025%. OorpeWHOCTb B H3MepeHHH OTHOCHTenbHOA senH'IHHM 

aMrrnHTYIIbl orrpenenli!eTCli! TO'IHOCTbJO H3MepeHHli! H306pa:lKeHHli! Ha aKpaHe 

ocuHnnorpaljJa H ne:lKHT B rrpenenax ~2,5%. OpH orrpeneneHHH a6conJOTHoA se

nH'IHHbi aMrrnHTYIIbJ cnenyeT y'IHTbiBaTb rrorpemaoCTb KoaljJ!jJHuHeHTa rrepecq~Ta 

~ 
IC oe 

= ~6%, TaKHM o6pa3oM cyMMapaali! rrorpewaoCTb 6yneT pasaa~8,5%. 

B Ta6naue II rrpaseneHbJ pe3ynbTaTbi H3MepeHHi1 aMIIJJHTYIIbJ ycKOpli!JOWero 

HBIIpli!:lKeHHlil B ljJyHKUHH BpeMeHH IIpH pa6oTe CHHXpOUHKnOTpoHa B HOpManbHOM 

pe:lKHMe yCKOpeHHli! ( rpaljJa 3) H II pH pa6oTe B. 'lo CHCT9Mbl 6e3 Harpy3KH 

IIY'IKOM (rpaljJa 5). 113 rpaljJbJ 6 Ta6nHUbl BHIIHO, 'ITO Harpy3Ka IIY'IKOM B 

Cp9IIH9M Ha 15% IIOHH:lKaeT aMIInHTYIIY yCKOpli!JOIIl9I'O Haiipli!:lK9HHli!o 

3TOT MeTOil II03BOJ1Hn rrponenaTb pli!A H3MepeHHi11 KOTOpble paHbllie Hel1b-

3li! 6bmo rrpoH3BeCTH. HarrpHMep, 6bma H3Mepeaa qacToTa aaxsaTa qacTHU B 

rrpouecc ycKopeHHli! IIpH paanH'IHbiX senH'IHHax MarHHTHoro rronli!. Ebmo ycTa

aosneao, 'ITO IIpH MaKCHManbHOH qaCTOTe, HMeJOmefiClil B AHaiia30He Bo'lo re

HepaTopa ( 26,173~0,037) Mr U <JaCTOTa GaXBaTa IIpH TOKe B o6MOTK9 OCHOB

HOI'O Mai'HHTa 4300 a, COOTBeTCTBYJOIIleM IIOnJO a ueHTpe Mai'HHTa 1,6825 Tn
1 

pasHa ( 25,590~0,0 10) Mru. 

HH:lKHlilli! qacToTa s nHarraaoHe s.q. reHepaTopa pasHa ( 13, 768~0,004)Mru, 

B TO speMli! KaK HH:lKHli!li! qacTOTa 1 Heo6xOAHMali! Jlnli! BbJBOrra IIpOTOHOB1 paBHa 

( 14,067±..0,006)Mru IIpH TOKe B 06MOTK9 OCHOBHOI'O MBI'HHTB 4020 a H -

( 14,186t_0,006) Mru rrpH ToKe - 4300 a. 

HH:lKHlilli! qacToTa rrpH paCTli!:lKKe rry<JKa ycKopeHHbiX qacTHU pasHa 

( 14,864t_0,049)Mru. Paa6poc s aaa<JeHHH qacToTbi orrpenenli!eTcli! Heo6xona

MOCTbJO rronyqaTb Ty HnH HHYJO ljJopMy IIY'IKa B GaBHCHMOCTH OT IIpOBOIIHMOro 

aKcrrepHMeHTa. To<JHOCTb HGMepeHHli! qacTOTbJ Ta :lKe, 'ITO H B rrperrb!IIYWRX 

cny'lali!Xo ToK B o6MOTK9 OCHOBHOI'O Mai'HHTa - 4230 a. 

• 11 

' 
~~~· 



Ta6JIH~a 

t A I ud, All 

MKCeK MM KB MM 

100 25 15,50 25 
ISO 27 16,74 28 
200 29 !7,98 30 
400 29 17,98 30 
600 27 15,66 30 
800 27 17,0! 29 

!000 29 !8,56 31 
1200 33 20,13 36 
1400 32 17,92 37 
1600 30 16,20 34 
1700 26 13,78 32 
1800 27 14,04 32 
!900 25 12,75 ' 3! 
2000 29 14,50 33 
2400 33 16,!7 39 
2600 31 14,88 37 
2800 2 6 12,22 32 
2900 27 12,69 33 
3000 25 II,SO 30 
3100 27 12,15 30 
3200 24 10,80 32 

I 
3400 29 12,76 35 
3600 29 !2,76 34 
3800 30 12,90 34 
4000 27 II,34 30 
4200 28 II,48 3I 
4400 22 9,02 40 
4500 30 !2,00 30 

~ 
12 

--

II 

u d .• .!!a. 
KB ud, 

15,50 I,OO 
17,36 !,04 
!8,60 1,03 
18,60 !,03 
!7,40 I,II 
!8,27 1,07 
19,84 !,07 
21,96 !,09 
20,72 I,IS 
!8,36 1,13 
!6,96 1,23 
16,64 1,18 
!5,8! !,24 
16,50 I,I4 
19,II 1,18 
17,76 1,19 
I~,G4 1,2.3 
15,51 1,22 
13,80 !,20 
13,50 I,II 
14,40 !,33 
!5,40 1,21 
14,96 1,17 
14,62 1,13 
12,60 I,II 
I2,7I I,II 
16,40 1,82 
!2,00 I,OO 

x: .. 

0,62 
0,62 
0,62 
0,62 
0,58 
0,63 
0,64 
0,61 
0,56 
0,54 
0,53 
0,52 
0,5! 
0,50 
0,49 
0,48 
0,47 
0,47 
0,46 
0,45 
0,45 
0,44 
0,44 
0,43 
0,42 
0,4! 
0,41 
0,40 

• 

'I 

Ha rpaqmKax pHc. 6 rrpe.ncTasneHbi aMIIJJHTYLIHbie xap 

ClfCTeMb! 0 CHSITb!e B .!llfHSMH'!eCKOM ( a,s) H CTSTHTJeCKOM I 

cpaBHeHHSI rpatjJHKOB (a H 6) BHLIH0 0 'ITO LIS:>Ke H8 'ISCTOT• 

HMeeTCSI MSKCHMSJlhHOe paCXO:>K.!leHHe B 3HS'IeHHSIX LIHHSMH'IE 

Tlf'I8CKOt!: ( 6) XapaKTepHCTHK 0 OHO He IIpeBbllllSeT 7,3% 0 To 

.nenaX TO'IHOCTH lf3MepeHHt!:o Cne.nyeT OTMeTHTb 0 'ITO TO'IJ 

a6COJ110THOI"O 3HS'!eHHSI 8MIIJ1HTY.!lbl YCKOpSIIOillero H8IIpSI:>KeHH 

pe:>KHMe Ta :>Ke 0 'ITO If B LIHH8MH'IeCKOM 0 ToKo B IIepecTJ~TH 

J:IJ1SI OIIpe.neneHHSI HSIIpSI:>KeHHSI HS .nyaHTe BXOLISIT Te :>Ke 'I~ 

TepHCTHKH Ka6enet!: (pHCo 7) If K08~~1fUHeHT .neneHHt!: eMKOE 

a CyMMapHaSI TO'IHOCTh lf3MepeHHSI SHOLIHOI'O H8IIpSI:>KeHHSI If 

JlHTeJJSI Ha IIYJlbTe yrrpaBJJeHHSI He rrpeBbi!llaeT TO'IHOCTH H3: 

:>KeHHSI Ha 8KpaHe OCUHJ1J10I'pa~a. 

CpaBHeHHe TISCTOTHbiX xapaKTepHCTHK ( pHc.8), CHSIThi 

ll .!llfHSMH'IeCKOM pe :>KHM8X0 IIOK83biBaeT, 'ITO paCXO:>KlleHHe IIO 

Bb!!llaeT ±_100 KI"U 0 'ITO Jle:>KHT B IIpeuenax TO'IHOCTH lf3MepE 

xapaKTepHCTHKH BOJlHOMepOM THIIS 513. 

BbiBOabi 

1. EbinS CHSIT8 LIHHSMH'IeCKaSI 8MIIJ1HTYLIHO-'I8CTOTH8SI 

Bo'Io CHCTeMhl CHHXpOUHKJ10TpOH8 C TO'IHOCTb!O He Xy:>Ke 0 

CT8TH'IeCKOt!: C M8KCHM8J1bHhiM HCIIOJ1b30B8HHeM CT8H.!l8pT. 

2. To'IHOCTb orrpe.neneHHSI a6coniOTHOll: senH'IHHhi aMnm 
j. 

±_8,5%, OTHOCHTenbHOll: ±_3%, '!8CTOThl ±_0,025% H BpeMeHH ±_0, 

3. Paaoa6oTaHHaSI MeTOllHKa a) noasonSieT yqecTb BJ1H! 

Harpy3Kif IIY'IKOM If HenHHeRHOCTH xapaKTepHCTHK B.'I. reHe~ 

Ty.ny If 'ISCTOTy YCKOpSIIOillei'O HarrpSI:>KeHHSI HS .nyaHTe; 6) Ll 

CHHM8Tb 'IHCTO yCKOpHTenbHbie rrapaMeTpbl Bo'lo CHCTeMblo Ta 

If 8MIIJ1HTY.!l8 yCKOpSIIOillei'O H8IIpSI:>KeHHSI Ha 38XB8Te HJ11f 

B) IIOMOI"8eT IIOJ1Y'IHTb .!l8HHbie LIJ1SI orrpe.neneHHSI CYMM8J 

6eTaTpOHHhiX If p8.!llf8J1bHO-¢a30Bb!X KOne6aHHt!:/8/ :, r) II03B 

p83J1H'!Hb!e pe:>KHMbl Bo'Io CHCTeMbl IIpH ee rrepeCTpOt!:Ke C If 
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A I 

MM 

25 
27 
29 
29 
27 
27 
29 
33 
32 
30 
26 
27 
25 
29 
33 
3! 
2 6 
27 
25 
27 
24 
29 
29 
30 
27 
28 
22 
30 

T a 6 JI H u a 

ud' I A2 
KB MM 

15,50 
16,74 
17,98 
17,98 
15,66 
17,01 
18,56 
20,13 
17,92 
16,20 
13,78 
14,04 
12,75 
14,50 
16,17 
!4,88 
12,22 
12,69 
II,50 
12,15 
10,80 
12,76 
12,76 
12,90 
II,34 
11,48 
9,02 
12,00 

.,. 

25 
28 
30 
30 
30 
29 
31 
36 
37 
34 
32 
32 
31 
33 
39 
37 
32 
33 
30 
30 
32 
35 
34 
34 
30 
31 
40 
30 

12 

n 

ud., 

KB 

15,50 
17,36 
18,60 
18,60 
17,40 
18,27 
19,84 
21,96 
20,72 
18,36 
16,96 
16,64 
15,81 
16,50 
I9,II 
17,76 
Ii,G4 
15,51 
!3,80 
13,50 
14,40 
15,40 
14,96 
14,62 
!2,60 
12,7! 
16,40 
12,00 

~ 
udt 

1,00 
1,04 
1,03 
1,03 
1,II 
1,07 
!,07 
!,09 
1,15 
1,13 
1,23 
1,18 
1,24 
I,I4 
1,18 
1,19 
1,23 
1,22 
!,20 
1,II 
!,33 
1,2! 
1,17 
I,I3 
1,1! 
I,II 
1,82 
1,00 

JC .. 

0,62 
0,62 
0,62 
0,62 
0,58 
0,63 
0,64 
0,61 
0,56 
0,54 
0,53 
0,52 
0,51 
0,50 
0,49 
0,48 
0,47 
0,47 
0,46 
0,45 
0,45 
0,44 
0,44 
0,43 
0,42 
0,41 
0,41 
0,40 

Ha rpalj.m:Kax pHc. 6 rrpeacTaBneHbi aMIInHTY.QHbre xapaKTepHCTHKH B.'l. 

CHCTeMbi 0 CHSITbie B .QHHaMH'IeCKOM (a, B) H CT8TH'IeCKOM ( 6) pe:»<HMaX. Vfs 

cpaBHeHHSI rpa¢HKOB (a H 6) BH.QH0 0 'ITO aame Ha 'laCTOTe 16,0 ~rU, rae 

HMeeTCSI MaKCHManbHOe pacxom.QeHHe B 3Ha'leHHSIX .QHHaMH'IeCKO~ (a) H CTa

TH'IeCKO~ (6) xapaKTepHCTHK 0 OHO He npeBbilllaeT 7,3%, T,e, nemHT B npe

aenaX TO'IHOCTH H3MepeHH~. CneayeT OTMeTHTb 0 'ITO TO'IHOCTb H3MepeHHSI 

a6COniOTHOrO 3Ha'leHHSI aMIInHTY.Qbl YCKOpSIIOillero HarrpsmeHHSI B CT8TH'IeCKOM 

pemHMe Ta me, 'ITO H B .QHH8MH'IeCKOM 0 T,K. B rrepecqeTHbl~ K09lj.Jlj.JHUHeHT 

ans orrpeaeneHHH HarrpsmeHHH Ha ayaHTe sxoasT Te me 'IBCTOTHbre xapaK

TepHCTHKH Ka6ene~ (pHC. 7) H K09lj.Jlj.JHuHeHT aeneHH~ eMKOCTHOrO aenHTens, 

a CyMMapHaH TO'IHOCTb H3MepeHHSI aHO.QHOrO HanpsmeHHSI H HarrpsmeHHl't .Qe

nHTenH Ha nynbTe ynpasneHHSI He rrpeBb!lllaeT TO'IHOCTH H3MepeHHSI H306pa

meHHSI Ha 9KpaHe ocuHnnorpalj.Ja. 

CpaBHeHHe qacTOTHbiX xapaKTepHCTHK ( pHc.8), CHRTbiX B cTaTH'IeCKOM 

H .QHH8MH'ISCKOM pemHM8X0 IIOK83b!B8ST0 'ITO pacxomt:teHHe IIO '18CTOTS He IIpe

BbilllaeT ~100 Kru, 'ITO nemHT B rrpeaenax TO'IHOCTH H3MepeHHSI CTaTH'IeCKO~ 

xapaKTepHCTHKH BOnHOMepoM THIIa 513. 

BbiBO.£(bl 

I. Bbma CHRTa /lHHaMH'IeCKaR aMnnHTY/lHo-qacTOTHaR xapaKTepHCTHKa 

Bo 'lo CHCTeMbl CHHXpOUHKnOTpOH8 C TO'IHOCTb!O He xyme, '!eM IIpH CHSITHH 

CT8TH'IeCKO~ C M8KCHManbHbiM HCIIOnb30B8HHeM CT8H/l8pTHOil: annapaTypbi. 

2. To'IHOCTb onpeaeneHHH a6coniOTHoA: senH'IHHbi aMrrnHTy.Qbi cocTaBnSieT 

•· ~8,5%, OTHOCHTenbHO~ :t_3%, '18CTOTbl ~0,025% H BpeMeHH :t_0,06%. 

3. Paspa6oTaHHas MeTo.QHKa a) nossonseT yqeCTb BnHHHHe peanbHoA: 

H8rpy3KH IIY'IKOM H HSnHHe~HOCTH X8p8KTepHCTHK B,'l. reHepaTopa H8 aMIInH-

Ty.Qy H '18CTOTY YCKOpSIIOillero H8IIpRmeHHSI H8 ayaHTe; 6) .Q8ST B03MOmHOCTb 

CHHM8Tb 'IHCTO yCKOpHTenbHbie rrapaMeTpbi Bo'lo CHCTSMbl 0 T8KHS 0 K8K '18CTOT8 

H aMrrnHTY/l8 yCKOpHIOillero HaiipSimeHHSI Ha 38XB8Te HnH Bb!BO/le IIpOTOHO~i 

B) noMoraeT rrony'IHTb aaHHbie anSI onpeaeneHHH cyMMapHoA: aMnnHTYJlbi 

6eT8TpOHHbiX H pat:tH8nbHO-¢a30BbiX KOne6aHH~/8/ :, r) II03BOnReT CpaBHHB8Tb 

pasnH'IHbie pemHMbl Bo'lo CHCT9Mbl IIpH ee rrepeCTpO~Ke C HHT9HCHBHOCTbiO H 
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o6~eKTHBHO KOHTpOnHpOB8Tb HanHqHe pa6oqero AH8IT830H8 8MITnHTYA yCKOpH-

10IIl9rO H8ITpH)K9HHH B <PYHKUHH qaCTOTbl1 qTQ H9nb3H caenaTb HHK8KHMH CT8-

THqeCKHMH M9TOA8MHo 

CHHTH9 AHH8MHq9CKOA xapaKT9pHCTHKH C HHTepaanoM 100 MKC9K rrpo-

H3BOAHTCH OAHHM orrepaTOpOM C rrynbT8 yrrpaaneHHH 38 1,5 qaca. 

HeAOCT8TKOM M9TOA8 HBnHeTCH OTCyTCTBH9 K8nH6pOB8HHblX M9TOK Bpe

M9HH1 IT03BOnHIOIIlHX aenHTb rrepHOA MOaynHUHH H8 p8BH09 qHCnO qacTeft. 

3TO 38TpyAHH9T Cp8BH9HH9 xapaKT9pHCTHK 1 CHHTbiX B <ilYHKUHH qaCTOTbl MOAY-

nHUHHo 

B 38KniOq9HH9 8BTOpbl cqHT810T CBOHM rrpHHTHhiM aonroM Bblp83HTb 

6naroaapHOCTb CT. HH)K9Hepy E.H.MapqeHKO 38 rrone3HYIO AHCKYCCHIO H HH)K9-

HepaM B.H.HsaHoBy H H.n.CeqeHosy 38 aKTHBHoe yqacTHe B MoHTa)Ke, HacT

poAKe H H3M9p9HHHX. 
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Pac, 1, Enox-cxeMa .ans R3MepeHRR .nRH8MH'IBCKoit aMnnHTYAH0-'1~ 

xapaKT&pHCTHKH: a) .anR ~pMHpOB8HHR CTpo6HpyiDmHX HM 

HCUOn&ayeTCR ~TOyCTpOitCTBO H .QHCK CO menRMHi 6) 

mae HMnyn&cf>i ~pMHpyiDTCR H3 HMnyn&COB reHepaTopa, I 
H8 '18CT0Te B 100 HnR 1000 p83 BbiWB '18CT0Tbl MOnynRUH 

'IBCTBB CTpo6HpyiDmHX HMnynbCOB HCilOnb3yiDTCR HMnyn&CI 

CT8H.Q8pTHOrO reHepaTOp8 f5-4E, 
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PHc, I. Enox-cxeMa AITH H3MepeHHH AHHSMH'IecxoA 8MITnHTYAHO-'ISCTOTHoll 

X8p8KTepHCTHKH: a) AITH ~OpMHpOBSHHH CTpODHPYIOWHX HMnynbCOB 

I 

HCITOIT&3yeTCH ~TOYCTpoiiCTBO H AHCK CO wenHMH; o) CTpOoHpy!O-

wHe HMnyn&c&i ~opMHpyiOTcH H3 HMnyn&coa reaepaTopa, paooTa10mero 

H8 '18CTOTe B JQO HnH )()()0 p83 BbiWe '18CTOTbl MOAynHUHH; B) B Ka

'leCTBe CTpooHpy!OIUHX HMITyn&COB HCITOn&3y!OTCH HMnyn&Cbl C BbiXOAa 

cTaanap~oro reaepaTopa f5-4E, 
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PHc. 2. CxeMa cjlopMHpOBBHHH cTpo6HpyJOmero HMnynbca H3 cserosoro CHr
aana. 
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PHc. 2. CxeMa cjlopMHpOBBHHSI cTpo6HPYIO!Ilero HMnynbca H3 caeToaoro cur
Hans. 
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P11c. 6. AMrrniiTYilHo-qacTOTHbie xapaKTepi!CTIIKII s.q. CI!CTeMbi a) lli!HaMI!qec

KaSI 5ea Harpy3KII Be q CI!CTeMbl IIY'IKOM ( U d 
2

) l 5) CT8TII'IeCK8SI 

5ea Harpy3KH Be'le CI!CTeMbl IIY'IKOMj B) lli!H8MII'IeCKaSI C Harpy3KOl! 

B. 'le CHCTeMbi rry'IKOM YCKOpS!eMb!X '18CTHU ( U d ~ ) • 
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Puc. 6. AMnnHTY.QHO-'IaCTOTHbie xapaKTepHCTHKH a.q. CHCTeMbi a) .QifHBMHqec

KaSI 6e3 Harpy3Kif a.q CHCTeMbl llY'IKOM ( U d 
2

) I 6) CTBTH'IeCKBS! 

6e3 Harpy3Kif a.q. CHCTeMbl ny'IKOM; a) .QifHBMH'IeCKBS! C Harpy3KOl! 
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PHc. 8. tfaCTOTH8SI X8p8KTepHCTHK8 B.'l. CHCT9Mbl B tjlyHKUHH OT BpeMeHH 
(HHmHHSI wKana no ocH a6cuHcc)H yrna noaopoTa aapHaTopa (aepxHHH 

wKana no ocH a6cuHcc). 
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