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O!Smee onacaue yctpo&cpa 

Bnox-cxeua 8!1towatR'Iecxoro yctpoltcTBa .o;aHa Ra pR«• 1. <PotonneHxa aaxpennRetca 

Ha nOJJ;BR)KHOM R3MepatenaHOM Ctone, CH8!S)K8HHOM qurKCRpyiOlURM R cpanawonpO!R)KHbiM 

MexaHaawaua. Ka.np cJtaHHpyetca 6erymaw caetOBhiM ny'IKOM a aa.ne mena, nony'laewhiM 

npR BpalU&HRR 6apa6aaa, H8 nRnRH.o;pR'18CKOI noaepXHOCTR Kotoporo no BHHTOBOlt nRHHB C 

warou 1 MM pacnono)Kellbl 29 menel no.n HaxnoHaMR ±. 45° otHOCHtenbHO o!SpaayJOmel • 

.Ll••"'eHae ctona H 6apa6aHa ocymectamretca caHXpOHHo. 3a apewa o.o;Horo o6opota 6apa-

6aaa cton nepeuemaetcR Ha 1 MM a HanpaaneHRR Y , T.e. TO'tHO H8 BenH1Q!Hy wara 

aaatoaol nRKRR, p8!1HyiO mena. 0cHOBHhle yanhl ontH'Iecxoro yctpolctaa noxaaaHhl Ha 

pac. 2. 

Ha nytH caeroaoro nyqJta yctaKoaneaa paa.nenHtenbH8A npHaMa. O.o;RH nyqox, cxaHR

PYIOlUHI xa.np, npoxo.nRT qepea cpotonneHXy H& cpotoyMHO)KHTenb tpexoaoro CHrHana. npa 

COBn8JJ;QHHH CB&TOBOI lU&fiR C tpeKOM 3TOT cpOTOyMHO)KKT&nb Bhlpa6atb1Baet tpeKOBhll car

Han. Btopol nyqox 'lepea 2Q-wxxpoHHyJO menb H awnnKty.o;HyJO pewetxy npoextHpyetca Ha 

cpOTOyMHO)KHtenb CRrHana pellleTKK ( <1>3Y "y" ). Cxruan peweTKH noasonSI&T npoaa-

Taxau o!Spaaou, o.naa Ra xoop.o;aHat tpexa ( "Y") MO)Ket 6hltb onpe.neneHa npa 

nepece'leHRR tpexa caetOBhiM ny'll<ow. Jlpyraa xoop.naHata onpe.nenaetcA npa nowoma on-

TRKo-anextpOHHOrO .nat'IRJ<a ( p&lll8Til8 "X" ) 1 yCTaJIOBn&BBOrO H8 B3M8pBTenhHOM CTOlle. 

YIHcpopM&nKR ot cpotoyMHO)KRtenel a .nat'IRila noctynaet a URcppoaoe yctpolctao. 

Jlna R3M8p8BRR Ha CK&HRpyJOlUQM &BTOMate H&O!SXOJJ;BMO RW8Tb Macxy K3M9pi18MO"" 

ro co6hltRR • .LlnK co!ShiTRI, oto!SpaHHhiX npH npocwotpe, onpe.nenAJOtcR rpy6ble xoop.naaatbl 

C TO'IHOCTbiO 100 - 200 Mil ( no 3 TO'IIUI Ha Jta)KJJ;OM ny'le) .o;na noctpoeHRR t.iaCICJl • 3TH 

KOOp.LlHHathl H .o;pyraA Cfiy)K&f>Hall HHcpOpM&nliH ( nacnopt C06b1THR ) 3aHOCRTCR Ha nepcpo- . 

neHty. nepe.n aawepeKReM co6hltRI nepcponeKta aao.natcK a Bhi'IRCIIHtenbHyJO wawHHy. Ha 

OCHOBaHRK 3TBX .o;aHHhiX MalllHHa paCC'IHTbiBaQT Macxy C06biTHR H B npOU9CC9 CKaHHpO&a

HHR nepe.o;8&T ee BMQCTQ C .o;pyrHMR XOMaH.o;aMB 
0

8 6ycpepHyJO naMRTb a&TOMata, o6ecne'IJI

B8R onpe.neneHae llOop.o;HHat H3MepaeMoro co!ShiTRR. Bycpepaaa nawatb cny"'RT .nna .nayx 

uenel: oRa xpaHKT H3M&p8HHhle xoop.nKHathl tpexoa, noc'!'ynaJOmHe Ha norHqeclloro uacppo

aoro yctpOICtBa R KOOpJJ;KKaTbl li<8CilK, nepe.o;8KHhl8 H3 Bhi'IRCnHtenbHOI MalUHHhlo 

B .o;anbHelweu xoop.o;Haathl M8Cl<.lf acnonb3yJOtcR .nnK ynp8!1neKHK pa6otol uHcppo

aol nOrKKH, a KOOpJJ;HHathl tpeltOB nepe.o;aJOTCH B Bhi'IHCfiHT&fibH:fiO M8lllKHY• nepe.na'la Ko

OpJJ:HHat H3M9pll9MbiX tpeKOB B Bhl'lHCfiHT8fibHyiO MalllRHy H nepe.o;aq& H3 Bbi'IHCfiHTQfibHOl! 

MalllBKbi KOOp.LlHH8T M&CitR I1p0K3BOJJ;HTCH nocne Ka>K.o;oro 060pOT8 6apa6aHa B TaK 
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HaabiBaeMbiA • TeMHblll nepxo.a•. C'!&THaH MalllHHa npoHaBOllHT cj)HnbTpauHIO nocTynaiOweA 

HHcj)OpMaUHH, DpHBOllSI ee X BHllY, y Lt06HOMY llll!l .aanbHellllleA o6pa60 TI<H, I<OTopaH npOHa

BOLIHTC!I Ha .apyrol!, 6onee 6biCTpo.aeliCTBYIOW9ll Bbi'ISICllHTenbHOll MaWHHe. 

YicXOAHI>!e A aHHble AnH uxd?poaoll norH'!ecxoll c xeMbl 

YiCXOL!HbiMH .aaHHbiMH npH paapa60TI<9 UHcj)pOBOll norH'l9CKOll CX9Mbl 6bJllH Cll8LIYIOWH9: 

1. Ka.ap paaMepoM 100x100 MM HaMepHeTCH B T&'l&HHe 10 cex n pH cxaHH p oaaHHH 11 

O.llHOM HanpasneHHH. 

2. AMnnHTYllHaH pelll&Txa HMeeT war 25 MK . 

3. illHpHHa Tpexa Ha nneHxe 15-250 MI<, cepe.axHa Tpexa onpeaenHeTcH c TO'IHOCTbiO 

t._ 3 MI<, TpeKOBblll CHrHM M0)1(8 T 6b1Tb acHMM8TpH'l8Ho 

4. MHHHMMbHOe paCCTOSIHH9 M e:»< llY K OHUOM TpeKOBOrO CHrHana H Ha'!anoM Cll&llyiO

lUero, no.nne>Kamero H3MepeHH10 1 .c.on1KIIo 6b1Tb MOHblll& 5 Mit. 

5. Yia-aa HepaBHOMepHOCTH OCB9W8HH!I xaMepbl Tp9I<0Bblll CHrHan C cPOTOYMH 0)1( HT9llSI 

M0)1(8T KM9Tb HH3KO'laCTOTHbl8 KOMOOH8HTbl C rpaHHU9ll npouycxaHIISI 10 KrU, B TO BpeM!I 

xax CKOpOCTb CKaHKpOBaHII!I pasHa 30 MKIMKC8K OpH cpe.aHell a MOllHTYll& TpeKOBOrO CKrHa-

na. 

6. Yia-aa H&p8BHOMe pHOCTH WHpHHbl WenH OO'ITH CHHyCOHLIMbHbll CHrHan OTC'leTa 

n Y" M0)1(8T HM8Tb Mai<CHManbHbl& H3M&H&HH!I a MnnKTYllbl B 30%. 

7. KoMOOH&RTa 6enoro lllyMa Ha BbiXOll8X o6oux cj)oToyMHO)I(HTenell He .aon)I(Ha npe

BbllllaTb cp&JlHHll TpeKOBblll CKrHan 6onbllle '18M Ha 5%. 

8. t{SCTOTS CHrHan8 OTC'1.18T8 "y" MQ)f{OT H3MOHSITbCSI H3-38 MOX8HRqecKHX R OllTB-

·'l&CKHX npH'IRH na j; 10%. MaxcHManbHaR cxopocTh HaMeHeHRll :t_3% I Mxcex. 

QnxcaHHe URdJpOBOI norHKR 

6nox-cxeMa uxcj)poaol norHKH n puae.aeHa Ha puc. 3. 

0TllH'lH8 HaCTORWero yCTpOliCTBa OT paHee c.aenaHHbiX ( 1,2) COCTOHT II paapewa

IO!ll&l cnoco6HOCTH cxeMbi. T axa11 paapelllaiOWaH cnoco6HOCTb llOCTHraeTCH 6naro.aapH 

OpHM .. H8HHIO LIBYX Hll8HTH'IHbiX H3MepHT&llbHbiX KaH&nOB, KOTOpble llll!l OOCTy08IOW91 HHcj)Op

MBUHH nepei<UIO'laiOTC!I OOO'l&pe.aHO C OOMOlllbiO CHrHanoB, Ccj)OpM11pOBaHHbiX JlH<jlljlepeHllHpoBaH-

HbrM TpeKOBbiM CHrHanOM. 

BbicoxaR TO'IHOCTb a MnnHTYllHOll peweTKH noaBOnReT Hcno nb3oBaTb ane~tTpoHHblll HH

TepnonRTop, KOTOpblll p a a.aen!leT OllHH nepHOll pelll&TKH Ha 16 qacTell, 'ITO llll!l .aaHHOl! 

25Mit 
CHCT 9 Mbl COOTB9TCTBy&T ls-- ~ 1,6 MKo .[l.nSI 00llll9p)l(aHHII H&06XOllHMOl! TO'IHOCTH 
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KCilOnb3yBTCH CX9Ma 8BTOMaTHqecxoro ynpaaneHBH qaCTOTOll HHTepnonHUBOHHOrO resepaTopa 

a 38BHCBMOCTH oT K3MBH9BBH qacTOTbl x cjla3bl cxrsana peweTxx, Ecns Tpexoablll cxrxan 

npeBbllllaeT MKHHMMbHO B03MO>KH&Ill a¥nnHTy.llHhlll ypoaex&, Tor.na qepe3 norsqecxyiO cxe

My HMnynbC&I HHTBpnOnHUHOHHOrO reHepaTopa Ha'IJIHaiOT 38flOnHIITb HHT9pllOnHIIHOHHblll cq&T

'DIK, noxa HM98TCH TpeKOBb!ll CHrHan, C'UITa9TCH TOnbKO xa>K.llblll BTOpoll KMnyn&e, K TaUM 

o6pa3oM 6y.neT nonyqesa xxcjJopManxs o cepe.nxse Tpexa, nocne oxosqasss cxrxana Tpexa 

cqJITaeTCH K4>K.llhlll BMnyn&e .no npxxo.na nepaoro cxrsana peweTxH, OTHOCKTenbHo xoToporo 

cjJxxcxpyeTcH cepe .nasa Tpexa. OpKIUIHn ,onpe.neneHKH neaTpa Tpexa noxa34H sa pac. 4, · 

PaccMoTpHM 6onee no.npo6Ho pa60TY cxeMbi, BpeMeHHble .naarpaMMbl, xnniOcTpBpyx>wxe 

pa6oTy norxxx, npxae.neHbl aa pxc, 5. 

Tpxrrep ynprumeHKll BHTepnonsnHOHHb!M reaepaTopoM (.nanee-Tpxrrep YV!r) 3anycxa

BTCH nepBOll CXQMOJI COBil4.llBHHll 0 KOTOp4H Cp464Tb!B49T, KOr.na Ha BXO.ll ee O.llHOapeM9HHO 

nocTYnaiOT TpH cxrsana: cRrHan Tpexa, cxrHan Macxx K carHan nepexn10qeaxs xasanoa. 

Cxrsan nepeKJIIOqesJUI xaxanoa cjJopMHpyeTCll TpxrrepoM, cpa6aTblaaiOI.I..lKM nocne xa>K.noro 

Tpexoaoro cxrsana • .[ln11 3anycxa HHTepnonRIIKOHRoro cqeT'Dixa xcnonb3yiOTCll .nae cxeMbl 

coana,!lBRBII, nepaag CXBM4 cpa6aT&IB49T OT CllrHana TpBrrepa YVIr, IIHTepnonsnROHHOro 

B Tpexoaoro cxrxanoa, 3anycxas HHTepnonRnHOHHhiA cqeTqRx c .nononHRTenaHbiM nepecqeTOM 

Ha .naa, n ·ocne oxoaqaHRH TpeKoaoro cxra~a cpa6aTb!BaeT BTop8ll cxeMa, xoTopas nepe

IUIIOqaeT RHTepnonRnHOHHblll cqeTqsx aa o6wqsb!A nepecqeT .no npRxo.na nepaoro cxrsana 

peweTxH, ae coana.na10wero c TpeKOBbiM, 3ToT cxrsan peweTKH nepeJUIIO'laeT Tpxrrep YV!r 

H 'l9p93 nRHHIO 3a.nep>KKH, HB06XO.llHMyx> .llnll ycTaHOBnQHKH nepeXO.llHbiX llpOilBCCOB B cqeor

qsxe, llOCTYilaeT Ha CXBMY COBil81l9HBII, KOTOpag o6ecneqxaaeT CqBTbiB4HH9 KHcjJOpM81lKK C 

HHTepnonHUKOHHoro C'lBT'Illxa H36pasaoro xasana a 6ycjlepxy10 naMHTb, 3TOT >Ke cxrxan 

pelllBTKH qepe3 BTOpyiO nHHKIO 34.ll9p>KKB c6paC&IB49T HHTepnon_RnKOHHbll! C'lBT'Illlt Ha xyn&. 

B HHTepnonsuHOHHOM C'lBT'lHKe npoR3BO.llHTCH axanx3 wxpHHbl Tpexa, Ecnx 3anonHeHKe 

cqeT'lHxa 6on&llle qeM qeT&Ipe pa3ps.na, TO sscjJopMallHH a 6ycjJepHyiO naMSITb se nepe.nae-r

cs, 8 C11HT89TCSI nou:exoA. Ha OCHOB811J[H DOX:838HHI RHTepnonSIItHOHHOrO C'i9T1:1HX:8 H C'I9T11H-

K8 peweTKH Bbl't{HCnRTen&H8.R M8WHH8 onpe.a.enSJeT T0'1Hb19 K00p.ll.HH8Tbl , Y 11 

OnxcaHKe npBHl!KnHMbHb!X cxeM 

Y c H n H Ten b T p ex o B or o c H r Han a H cjJ o p M H p y 10 waH c x e M a ( pxc, 6). 

8 HCXO.llHbiX .naHHbiX 6&InO OTMQqQHO, qTO TpBKOBbll! CHrHan RaKna.llbiB49TCH Ha HK3KO'lac

TOTHbie KOMilOHBHTblo CnexTp 3THX wyMOB nepexpblaaeT qacTHqso RY>KHb!ll cnexTp, npocTaH 

llH <j><jlepeaunpyiOmaH CX&Ma H CX9Ma BOCCTaHOBnBHKll llOCTOHHHOll COCT8BllHIOI.I..l9A HCK4JKBIOT 

.llnHKKb19 CKrKMbl HnH nponycxa!OT H9>KenaT9n~bl9 CHrHMbl, .[ln11 TOrO, 'lTOObl ycTpaHHTb 

3TO, nepexnJO'lBHHeM T 16 noc;ToHHKas apeMeHfi nx<P<I>epesuspyJOmell uen11 yaenxqsaaeTcR a 

1000 pa3 , xor.na npoxo.nHT cHrKan Tpexa, AMnnHTy.llHhiA nopor ycTasaanxaaeTcH c 
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noMOlllbJO Pl. Ha BhlXO.lle <jJopMHpyJOweA uenH eTOHT T 
14 

't; I JIBflliBTell yeHfiHTBfiBM 

MOWHOeTH, TIT H T l8 reHepHpyiOT eHI'HMbl, eny>KawHB .llflll nepeKfiiO'IBHHII KaHarroB, 

CxeMa eoana.neHHll (pHe. 7). B exeMe eosnanenHll speMeHa napaeTaHHll H 

enana HMUYflbe8 60flblll9 'IBM 10 neeK B np!IMOM H o6paTHOM KaHana X. 

TpHrrepbl H 9MHTTepHbiB nosTopHTenH (eM. pHe. 8,9). Bee TpHrrepHble 

B'l9liKH B fiOI'H'leeKHX exeMaX e,llerraHbi 6bleTpb1MH H HM910T I'p8HH'IHyiO '!aeTOTy 60flbW9 

20 Mru ( 114). TpHrrepHbiB H'leliKH 110 seex er.y'laHx es!l3aHbi e 9MHTTepHb1MH noaTopHTenHMR, 

KOTOpbiB BKfiJO'laJOT exeMbl "u" .nnR CttHThiB8HHH. Bo speMH Cq}fTbJBSHHH X8.)K.ll8R cxeMa 

Bbl,llaeT HMUyflbC B 38BHeHMOeTH OT eO.llep>Kawellell HH<jJOpMaUHH e 11biXO.lla '0' HfiH '1 '• 

C'IBT'IHKH e 6ble~'pb1M nepeHOCOM (pRe, 10) eoeTOliT H3 TBX >Ke 6rrOKOB, HO K HHM .ll068Brrli

IOT exeMbl ynpa11neHKH (pRe. 11 ). BpeMH nepeHoca .llflll 12 pa3p11.nos MeHbWe 300 ReeK. TaK 

KaK qaeTOTa peweTKosoro eHrHana pasHa 1 Mru !.. 10%, .llfiHTerrbHOCTb eHrHana e'IHTbiBa

HHSI .UOn)KH·a 6biTb p8BH8 0,5 MKC9K ; T&KWI LI.nHTenbHOCTb OK83biB89TCSl .O.OCT8TQqHoA 

.llflll .ll96fiOKHpOBKH HHT9pUOfiiiUHOHHOI'O e'l9T'IHKB, 

TO'IHO TB.KHB >Ke 6rrOKH 6b!fiH lleUOflb30BaHbl B HHTepnOflliUHOHHOM e'IBT'IHKe, HO nepaa11 

TpHrrepnaH li'IBliKa 3.llBeb 6onee 6bieTpBll (25 Mru), H HMeeTeH exeMa, paa.nenHJOWBII BXO.ll 

'nonO}K9HHe"' C BbiXO.O.OM ..,WHpHH8,.. • 

YIHTepnonHuHOHHbiA renepaTop n exeMa asToMaTH'leeKoro 

KOHTp9nH q8CTOThl 

Ana HHTepnoniiUHOHHoro reHepaTopa 6bina Bbi6paHa exeMa MYflbTHBH6paTopa Ha TyH-

H&nbHOM JlBOllet T.K. OH8 npOCT8 no KOHCTpyKUHH 1 HMeeT XOp0lliH9 'tf8CTOTHble B03M0}f(H0CTH 

H <jJopMHpyeT KOpOTKHll HMUYflbC, I9H9p8TOp 3anyeKaeT UH<jJpoByJO fiOI'HKy H e'!BT'IHK e K09~ 

<jJHUBBHTOM 16, 3TOT e'JBT'IBK 3anyeKaeT e'IBT'IBK ' Y ' peWBTKOBOI'O eHrnana H ¢830Bblll 

.ll9T9KTOp, KOppeKTHpyiOWHll 'laeTOTy reHepaTOpa B eOOTBBTeT8HH e qaeTOTOll peWBTKOBOI'O 

eHrHana, HMeJOweAell 11 .llBHHbiA MOMBHT. An11 xopoweA <jJa3oaoA eRRXpOHH3BURR B npe.llenax 

WRpOKOA UOfiOCbl qaeTOT npRMBRBHbl TOKOBbiB yeHfiHT9fiH B eXeMe eMBWBHHll TYRR9flbHOI'O 

.llHO.lla (eM, pHe. 12), 

8 3aKfii0'19HBe aBTOpbl e'IHTaJOT Reo6XO.llHMbiM OTMBTliTb, 'ITO B ,llaRROA pa6oTe npH

HBMM yqaeTHe eOTpy.llHHK UEPHa <t>.6pHaR.lle. AaTOpbl 6naro.llapRbl IO.A.Kap>KBBHRy 3a 

UOCTOliRHoe BRRMaHHe K pa6oTe, Jl,A,YpMaHOBOA 3a UOMOWb B UO.lli'OTOBKe MaTepHana K 

ne'!aTH H l.{>KaR n3""'1>Ky 3a yqaeTHe B RaeTpOliKe nepee'IBTHbiX exeM. 
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rf"{">>,..11po6aHWh/1~ rnpi!/lr rUl.HOn 

11HrpDpMai{U9 , nor.m!Jnrno~aR 

Hn &mopor;, mpu~~t!p t!Yf'm~u/Ca 

,, ll.lllpUHO nOAO:Jir#*UUt! 

Y; - l<oopduHama '{~Hmpa rnpt!Ka . 66oltuMrzf1 6 O~f>H':IKI naM•mh 

'j, - rpu~ecup':Je""b'U pP.tUemKo0bJti , rueHa.n 

U - /'t!IOKCUManb/.lt7JI CM/Ic.Ocmb UHmPpnnn'lll{UOJ.IHn?n rwunvlnra { 2 6) 

W - YUCAO Ul•fnljAbl'ob , nocmyncno~u)( Hq n.J<od nrpGo~o m pUUt'f>O cvPm'IUKO 

, wupuHa - nono:HreH11e ", rnnml>~mr.mh lllupuHI'. mpeKa 

Yf _ YUCAO UMn'JAb(!O(', HO /j_bi.J<OiJP. nep6~., mpu~~<>pn f'VPmO(UII:Q WUf>UHO -
2 

no.II03/C'f!HUt! ~ 

n - 'IUCAO 11Mn'.JAbCo6, f!oorn6.,,.,<'m6yiOU4UX par.rrnOfiHtOO Om ICOH<40 mp"KCI 

a., HOY0./10 rpuiCCUP'.Jf!!MOi'.O P"•.uemlc:n&o~!:o rrUHrtnrt . 

PRe. 4. npRIIIlRII Ofipe):leneHJill U&HTpa Tpexa. 
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P•c. 9. CxeMbl • Yf • .onsr c~HTbiB8HKSI' M 3 MHTTepHble noeTOpHTenH. 
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PMc . 10. EnoK-cxe..ca C'l&T'IXK8 c 5biCT phl,.. nepexocoN. 
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P•c . 11. CxeMa ynpaaneHHS! H y c HJtHTenb. 
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