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A.a e n e H H e 

3rpcpeKTHBHOCTb npoBe!leHHH t/>H3H'I8CKOro 8KC!TepHMeHT8 H8 CHHXp0!/1830TpOHe 

13 3H8'1HTenbHOtl CTeneHH 38BHCHT OT nonHOTb! nonyqeHHOtl cnyl!<5oli KOHTpOnH HH

rj10pM8UHH 0 ny'IK8X BTOpH'IHblX '18CTHU, KOTOpble rpopMHpyJOTCH B K8H8n8X YCKOpHTe

nH, OcHoBHbiMH xapaKTepHCTHKBMH nyqKa 'IBCTH!l, BhiBO!lHMoro aa rjJHaHqecxnli axcne

pH:MeHT, S!BnHeTCH !lnHTenbHOCTb B38HMO!lelicTBHS! nepBH'If!OI'O lTY'IK8 C MHmeHbiQ
1 

paBHOMepHOCTb BO BpeMeHH nnoTHOCTH BbiBO!lHMbiX '18CTHI! 1 CT85HnbHOCTb !lnHTenb

HOCTH BbiBO!la B 381l8HHOM HHTepBane nepeMeHHOI'O MarHHTHOrO il0/1!!
1 

OllpenenHeMoro 

CHHXpOHH3HpyiOilJHMH HM!TynbC8MH, 0TKnoHeHHe 8THX BenH'IHH OT 38!l81IHI>IX napaMeT

pOB HeHa6el!{H0 npHBO!lHT K yMeHbllleHHIO arPt/>eKTHBHOCTH aKcnepHMeHT8
1 

a CnenoBa

TenbHO, K HapymeHHIO nporpaMMbl H86·1pa CTaTHCTH'IeCKHX ll8HHbiX, 

B 6onbmHHCTBe cnyqaea aaanHa OTKnoaeaHii napaMeTpoa nyqxa oT aanaHHHX 

3Ha'leHHii il03BOnS!eT CYilHTb 0 Ka"!eCTBe pa60Tbl annapaTypb!
1 

BXOilSliHe!i B CHCTeMy 

t/>opMHpOB8HHS! ny'IKa BTOpH"!HhiX '18CTHU B KaHane YCKOpHTenH, 

nocTSHOBKa 3allS'IH 

npH M8nbiX 3Ha"!eHHSIX HHTeHCHBHOCTH BTOplf'IHOro lTY'IK8 nepenaqa t:18HHniX 0 

BpeMeaaoz...I I'JacnpeneneHHH H qHcne qacTHU He npencTnBnHeT TpyaaocTH, B aToM 

cnyqae H~.mynbCbl CO CXeMbl COBnaneHHii, BXO!lSIIIIei1 B COCTaB annapaTypbl MOHHTO

pHpOB8HHS! nyqKa, no K08KCHanbHOMY Ka6en10 nepeaaiOTCSl Ha KOHTpOnbHblli ilYIIbT 

t:IHcneT>repa. Ha6nroneHHP. BbiXOilHhiX HMnynbcoa Ha aKpane aanoMHHaromero ocuHn

norparjJa HnH ocuHnnorpatf>a c Tpy6xoli nnHTenbHoro nocnecae>reHHH aaeT B03MO)!{

nocTb cyaHTb o apeMeHHbiX xapaKTepHCTHKax nyqKa, HaTeHCHBHOCTb MO>KeT 6b!Tb 

onpeaenena no noKaaaHHSIM cTanaapTHOil nepecqeTnoti cxeMLI, noaKniO'IeHnoil K aTe

My '''o K.~fionro, 
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3ana~a aaa~aTenbao ycnomaHeTcH, ecna B03HHKaeT seo6xonaMOCTb B nepena

~e aa¢opM8UHH 0 rryqKax C Bb!COKOfi HHT9SCHBSOCTbro H ManoA nnHTenbHOCTbro (B 

enaaany BpeMeHH aeo6xonaMo cocqaTaTb 6onbmee KonaqecTBO qacTan). Ha Kaaanax 

caaxpo<\Ja3oTpoaa npaMeH>~eTcH MOHHTopapyromaH annapaTypa, conep>I<amaH cxeMbi 

coBrraneaatt c pa3pemaromaM BpeMeaeM ( 8-15) seeK ( MepTBoe apeMH npn 3TOM coc-
/1/ TaBm!eT ( 20-50) HC9K , OnaaKO se HCKnroqeaa B03MOli<HOCTb, qTo M0)1(6T nOSIBHTb-

CH aeo6XOJlHMOCTb B eme 6onee BbiCOKOqaCTOTHOJ! annapaType MOHHTOpHpOB8HHH, 

AMrrrrHTYAhi BbiXOAHhiX aMnynbcoB BhiCOKocxopocTswx cacTeM, BhmonaeaHbiX sa no

nynpoaonaHKOBhiX npa6opax, ae npeBhimaroT 0, 7 BOnbTa npa nnaTenbSOCTHX ( 10-15) 

aceK. nepenaqa THKHX caraanos sa 6onhmHe paccTOHSHH (KoTopoe aa caaxpoljJaaoT

poae OM5U! cocTaBnSieT ( 400-500) M) aechMa aaTpynaaTenhsa, He MeahmHe Tpyn

aocTH eo3HHKaroT npH sa6nroaeaaa TaKHX HMnynhCOB aa CKopocTShiX ocnannorpaljlax, 

Tpy6KH KOTOpb!X HM6roT oqeSh Manoe Bp6MH ITOCII6CBeqeSHSI H rrpH HH3KOl! qacTOT8 

cneJlOB8HHSI UHKAOB (ae qame OJlSOrO p838 B 6 CeK), H3yqeHH9 KOpOTKHX HMITYIIhCOB 

B03MO)I(HO TOnhKO c npaMeaeaaeM ljJoTorpaljJua. 

0rrHCbiB86M8SI CRCTeMa nepenaeT )laSSbi6 06 RST8HCHBHOCTH He38BHCHMO OT 

CKOpOCTHhlX CBOi!CTB annapaTypbl MOSHTOpHpoBaHRSI nyqKa. npa nepeaaqe Bp6M9HSblX 

xapaKT9pHCTHK ny~Ka rrpOH3BOJlHTCH pacmapeHR9 JliiRTenhHOCTR BhiXOJlSbiX HMITYIIhCOB 

annapaTypbl MOHHTOpHpOBaRHH rrpH O)lHOBpeMeHHOM orpaaaqeSHH HX qaCTOTbl cneno

BaHHSI, 8TO IT03BOnH8T aa6nro)l8Th xapaKT6pHCTHKR rry~Ka Ha SH3KOqacTOTHbiX OCURII

norpaljlax nnaTenhaoro nocneceeqeaHH ana c 3anoMaaaromHMH Tpy6KaMH, llnSI nepe

na~a aaH!tbiX o6 HRT9HCHBHOCTH HCITOIIh3yeTCH BbiXOJl aa naljJporreqaTh CTaHAapTRbiX 
/2/ 

anSI OMHM nepec~eTRhiX npa6opoB , BpeMeRHbie xapaKTepacTHKH nyqxa rrepeAa-
/1/ 

IDTCH HMrrynhcaMH pacmHpHT81IH 0 rrOJlKnroqaeMoro K Bb!XOAY CX9Mbl COBIT8A9HHH 

anrrapaTypbl MORHTOpHpOB8HHH, Beg: RRijJOpMarrHH rrepeA88TCH no OAHOMY KOSKCHanb

HOMy Ka6enro, 

npaanRrr rrOCTp08BHSI H 6nOK=CX9Ma CHCT9Mbl 

0rrHCiiHHbl9 Bbiill8 CBOl!CTBa CHCT6Mbl nepeAaqu HHijJOpMaUHH 06 HHTeBCHBHOCTH 

MoryT 6hiTb nonyqeahi c rrpaMeaeaueM TeneMeTpa~ecxoit cacTeMbi nepeAa~H naH.HbiX 

c rrepecqeTHhiX rrpa6opoa, nocnenaue rrpa aTOM ucnonh3yroTCH xax sneMeiiT,3arroMH

saromal! aaljJopManaro B nay3e MelKAY naKnaMH ycxopaTenSI, naashie o apeMesaoM 
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pacnpeAeneSHH qacTHU B nyqxe JlOIImHbl nepeAaBaThCSI B MOM8HT CYIU8CTBOBSHHH 

nyqxa, nosToMy TeneMeTpaqecxaH cacTeMa norronHHeTcH noraKol!, onpenenHromea 

xoAHpOBI<y, rrocneaoaaTenbHOcTb nepenaqa Hatj>opMauaH H ee neKonapoBKy. 

EnoK-cxeMa TeneMeTpaqecKol! cacTeMbi nepeAaqa aaljlopMaUHH o ny~Ke (TCI1) 

a epeMeaaaH AHarpaMMa ee pa60Tbi npaBeAeHbi sa pac, 1, 

TCI1 cocTOHT H3 AByx qacTel!: nepeAaromel!-ocymecTemxromea coeM naljlop\Vfarrun 

c MOSR'I'opnpyromel! annapaTyphx a ee KOAHpoaxy, H npneMaol! qacTn, ocymecTBIIHro

mel! A9KOAHpOBKY HHijJOpM8UHH H pacnpeAelleHHe ee B HHJlHKaTOpHbl9 CHCT6Mb! -<>C

llHIIIIOrpaljJ H CB9TOB08 Ta6no, 

KaK 6brno yxa3aao Bbrme, Baaqane nepeAaeTcH aaljlopMauus o BpeMeaaol! cTpyx

Type nyqxa, 3a'I'eM 06 HHT8HCHBSOCTH, 

~nH nepeAaqa aaljlopManaa o BpeMeaaoa cTpyKType nyqxa OAHR H3 Bhlxonoe 

CX9Mbl COBllaLI8RHi! CC ( CM, pile,} j UHijlpbl aa IIHHHHX CBH3H 61IOK-GX9Mbl COOTBeT

CTByroT RoMepaM snrop epeMeaaoA nHarpaMMbi pac.2) nonxnroqaeTCH K pacmHpHTenro

orpaauquTenro "'SCTOThi cnenoeaaHH HMrrynbCOB P. Caraan pacmapHTeiill P qepea 

cxeMy 11n11 K ycunaTeiih MOIUBOCTH Y2 noc'I'ynaeT aa npueMayro qacTb annapaTypbi, 

CKcTeMa norHJtB ( Y5,Y4,T2,B,B) o6ecne"'BBaeT paallenesue uMnynbcoe, aecymax 

HB~pManHro 0 C'I'pylt'rype U~qJta, OT BMITYIIbCOB 0HeCyiUKX HBijJOpManHro 06 BBT9HCK8-

BOCTH, Ha npueMaol! c'I'opoae carsanhl pacmHpHTenH-orpaauquTenH qepea ycuna'I'enb 

Y4 H CHCTeMy norHKH (B,T2) llOCTyRaroT Ha BXOJl OCUHIIIIOI'paljla, pa3B9pTK8 KOTO

poro qepe3 3anepli(Ky EB3 MO)I(eT 3anycKaThCH B yno6soe nnH aa6nroll&HHH cTpyx

TYPhi nyqxa· epeMH, 

~IIH nepell&ql[ HHijJOpM8UHH 06 HHT6HCHBHOCTII TBKTOBbii! reaepaTOp Tr,exnroqa-

9Mbii! CBHXpOHH3HpyroiUHM BMnynbCOM ycKOpHTBIIH J1¢A, 3anycxaeT 91I&KTpOHHbli! ne

peJtnroqaTeiJb ( Cq 1, D:9WHijlpaTop 1) t KOTOpbil! qepe3 CHCTeMy noTeHrrHaiibBhlX KIIID

qel! 11 onpaillHBaeT nepecqeTBbii! npu6op nC, lfJHKCHpyroiUHA HHT6HCHBHOCTh B KaHa

ne YCKOpBTenH, 0llHOBp9M6HBO no IIHHHH CBSI3H HMnynbCbl TaKTOBOrO reHepaTopa 

nocTyrraroT HH npH9MByro CTOpoay II qepea CHCTeMy norHKH (T2,B,0~2,B,Y6) ocy

mecTBIIHroT cuaxpoasyro pa~oTy aaanoruqaoro nepexnroqaTenH (Cq 2, nemHijlpaTOp 

2, Knroqu B), KOTOphxl! ynpaenseT cBeTOBbiM Ta6no E11 qepe3 ycunuTenH YS. 1111-

ljlopMarrBH, ttOCII9D:0BaT91I~ CHHTaH C rrepecqeTHOJ'O rrp116opa nC, qepe3 CHCT9MY 

eeaTunel! B aa nepenaromel! c'I'opoae u norHqecKyro cxeMy 11n11 nocTynaeT no nHHHH 

CBH3H sa npHeMsyro qacTb annapaTyphi, 3necb HMnynhchi, aecymae HaljlopMarrHro qe

pe3 CHCT9MY IIOI'HKB (Y4,B,B,Y7), nocTynaroT Ha B6HTHnH B, rrpOBOAHMOCTh KOTO-
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pwt xo.aTponapy8'l'CSI nonoJKesl!eM anexTpouoro nepexmo"'aTB.JUI ( C"'. 2, Aemll4!parop 

2) a qepea cooTBeTCTBYIOmHA YS Bltii!O'IAIOT BYJKBYJO llaMny aa cB8'J'OBOM 1'ai'S11o EM. 

Pa6oTa TaxTOBoro reaepaTopa xoaTpollupyHca TparrepoM TI B npexpamaeT

CH noc11e non.aoro onpoca nepec'IeTBoro npa6opa nc (no nellB M,B,Tl). MaxcaMam.

aoe BpeMH C'beMa AaBHbiX npa onpoce 'I8Tblpexpa3pHABoro nepecqeTaoro npBI'Sopa 

OKOnO 1, 6 MC9K ( IlpB ABOI!I"'BO-A8CHTH'IS:Oit CHCT8M8 Bbi!IOA8 BB!J!OpMattBH), 

fACBQD0)!(8Q8 AnJIAQtiYPbl M VCIOQBT!II! 

Ha pac.3 npa!!&Aes:a TeXBolloraqecxaH cxeMa pacnolloJKeJIJIB annapaTyphl TCH 

aa ycxopaTene. KosTponb napaMeTpO!! ny"'xa ocymecT!IIIR&TCB B A!IYX TO'IKax xaaa

na: B cep9.0:BB8 B nepe.o: 4JH3B"18CitOit ycTa.BOBXOA (perBCTPIIPYIOW8SI annapaTypa), 

B H9KOT0pb!X cny"'8SIX STO II03BOnBeT DO pa3HOCTH !I B.BTeHCBBHOCTB KOBTpOnHpoBa~ 

pa6oTy CHCT9Mbl Mar.BBTHOit OIITBitB K8Bana, 

B 38119 ynpaan&BBH ycxopHT8118M .Ba KOHTpOnbBOM nym.Te AHCIIeT'Iepa pacnono

JK9.Bbi: C!I8TOB08 Tai'Sno, H.R,III!IJlllpyiOmett BI!T&I!CD.BOC'I'Jo B K81!8118X !I llBOII"'S:O-A8CRTJiq

IIOfi CHCT9M91 38IIOMBI!810WJIA oewumorpa!Jl, KOTOpb!l 'I8p83 nepe:XIIIO"'aTem. MOJK9T 

6LITb IIOAKIIIO'IN It COOT!IeTCTBYIOW81! .TO'IK8 K81!8Jia, C IIOMOWbiO MynbTHTpaccepa 

Ha &Kpa.ae OCilBMOrpa!J!a MO·JK8'J' tlb!Tb nonyqel!a BH!J!OpM81lBSI 0 CTa!SBIIbBOCTH IIO!ITO

pcaHR Bp9M8l!HOA CTpyKTypbl IlyqKA OT llBitll8 It llRKIIY II 0 CTa!SHnbHOCTB Bp8M8l!I!OrO 

nonoJKeHH~ nyqxa 'I8CTHII OTBOCHT911bBO CBBXpOHB3Bpy10mHX BMIIyllbCOJ!!, ycxOpHT&IISI, 

Ha pac.4 npaae.o:ea npaMep ocnannorpaMMbl aecxollbXBX noclleAoaaTenbBhiX 

llBKnOB yCKOpBT911SI 0 .Ba KOTopoA BIIIIIOCTpHpy&TCSI B3M8B8BII8 !!p8M8HBOA CTpyJCTypb! 

H nonOJK9BH.B JIY'{It8 OTBOCIIT911bBO CIIBXPOHH3HpyiOmero BMIIYIIbC8 0 ·JK9CTKO CBSI38B

Boro C OIIp9.0:8118BHbiM 3H8'I81IB8M MarHBT.BOro IIOIISI, 

3axnpgye 

Onuca.aaaB a pa!SoTe cacTeMa paapa6oTal!a a aae.o:e11a !I sxcnnyaTallBIO aa 

CHBXpo<j>a30TpOH9 OM.HM, PeaynbTaTOM BB8.0:peJIBH H8CTOBmeA CRC'I'8Mbl SIBBIIHCI> 

H8t:19JKHbiA KOHTponb !lb!XO.O:Hb!X napaMeTpOB llY"fKOB BTOpB'IllbiX 'I8CTHil Henocpe.O:CT

B9HHO B Kaaanax peracTpattHH B IIpOCTOTa H8CTpOIKH peJKBMa 4JB3B"'8CKOrO 8KCII8pll-
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MeHTa. O!Spai'SoTxa aa<j>opManaa c CRCT&Mhl TCM noa!!OnB8T onepaTopy .o:onon:BBTeru..ao 

cy.o:aTio o peJKBMe pa6oThi MarHHTaoro xaaana Tpaccapoaxa BTOPH"'HbiX qacTan. Cac

TaMa C0A8PJKHT !I ce6e 8118M8BTbl yHB!!8pC811bHOC'I'H IIpRM8H8HBB, 

ABTOpbi c"'HTaiOT c!loBM .o:onroM ablp83BTb !S11aro.o:apaocTb H,M,naanoBy, C,B, 

~e.o:yxoay B H.M.Ma118mlt8BB"fY 38 o6cy)I(J:teRBe T9XHH"18CKBX Bonpocoa, r.C.Kaaaacxo

My, npo"'BT8BmeMy pyxonBcb a c.o:e11aaweMy pH.o: ueHHbiX aaMe'IaHBA1 a T&XlKit& M,A. 

EIIBC88!10A B n,A.neoaosy 38 HacTpOAKy H MOHT8lK annapaTypbl, 

narepaTYDf 

1. M.A. ronyraaa, IO,B,3aae!ICKBA Eb!cTpaB aaaoceKyHAHaR cxeMa cosna.o:esaA aa 

Tp8H3HCTOpax H TyHH81Jbllb!X .o:ao.o:ax. npenpHHT OM.HM,l519,ny6Ha, 1964. 

2. A,r.rpa'Ie!l, C,C.Kapalllloa,BocbMHitaRallbRb!A nepec'I&TBhiA npai'Sop Ia nonynpo

!IOAHBKax c Bb!BO.O:OM 1!8 llBtllpon&'UI,Tio, npenpHRT OH.HM ,1922,ny6.aa, 1964. 
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PyKonacb nocrynana !I H3J:taT&IJbCKBA oTaell 
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