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<l>opM!IpOBaTenb npegHa3Ha'leH gng cjlopM!IpOB8HIIH'IIMIIynhCOB OT .CUIIH

TUnnHUIIOHHbiX II ttepeHKOBCKHX ctteT'liiKOB, Hn3KHii nopoi' cpa5aTbiBaHnH cjlop

MHpoaarenH II03BOnHeT CHII311Tb HaiipHlKeHUe IIHT8HHH cf>3Y, 'ITO o5nei''laeT 

pa5ory ctteT'lHKOB B ynoanHX 5onhrnnx 3ai'py3oK. Orcyrcrane MepTBOI'O ape

MeHH IIO 'leTbipE!M BbiXOA8M gaeT B03MOlKHOCTh IIpHMeHHTh cjlopM!IpOBil.Tenh 
. /1/ 

gnH nonytteHHH BbiCOKoscjlcjleKTHBHbiX aHTHcoanageHHii , Bo3MOlKHa pa5oTa 

cjlopMHpOB8TenH B pe>KHMe "3arrpeTa" !In!I "pa3pellieHII,I;r" B 3aBHCIIMOCTH OT 

nonHpHocTn nocryn.moruHX Ha axog "yrrpaaneHne" BHelliHHX Hr-.mynhCOB, Bxog 

"ynpaaneHHe" cjlopMnpoaarenH MOlKeT 5biTh ncnonh30Bali gng BBeAeHH.H B e;o 

CXeMy 38A8HHOI'O MepTBOI'O BpeMeHH IIpH _COellHHeHHII OAHOI'O 113 BbiXOAOB OT

pHUaTenhHbiX. HMIIynhCOB gaHHOI'O cjlopMHpOBaTeng CO BXOAOM "ynpanneHne", 

<t>opMnpo~arenh, 5noK-cXeMa KOTopoi'o npegcraaneHa Ha puc, 1, cogep

lKIIT: BXOAHOll OI'paHII'IHTenh, ycnnnTenh, cjlopMIIpylOIUee ycTpOHCTBO, KaCKag 

ynpaaneHu.H pa5oroii (KaHan hi A n B). KaHan "A" cogepxmT cjlopMupylOIUee 

ycTpOHCTBO C cPllKCllpOBaHHOll gnnTenhHOCThlO llMIIynhCOB II BbiXOAHOll KaC-

Kag, 

KacKaA "B" cocTOHT 1!3 III -I'o cjlopMupyiDIUei'o ycrpoiicraa co cxeMoii, 

3aAalOrueii gnurenhHOCTh BbiXOAHbiX CIII'Hanoa n BbiXOAHOI'O KacKaga, DpuH

uurrnanbHa.H cxeMa cjlopMnpoaaren.H rrpegcraaneHa Ha puc. 2a, BxogHoii orpu

uarenbHbiii HMrrynhC C cf>3Y AHcjlcjlepeHUHpyeTC.H Ha KOpOTK03a~KHYTOM Ka5ene 
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llnnaoii 1 M n oTpnuaTenbHOii nonyBonaoii nepeKmoqaeT TOK 1 npoTeKaro~nii 

B llllOlle n
1 

B llHOll ~· QppaHH"'llTenn n
1

n
2

n
3 

Ha"'nHaiOT 3~~eKTllBHO OPpa-

HH "'HBaTb BXOllHhie CllPHanhi C aMIInllTYllOH - 500 MB, nn~~epeHuuanbHhiH 

KacKall T
1

T
2 

ycnnnBaeT "'2 x ) cnPHan, rrocTyrraromnii c oPpaHn"'uTenSI 

n nepellaeT ePo Ha 6aay TpaasncTopa T
3

• 

B 3MHTTepaoii uerrn TpaaancTopa T 
3 

BKnroqeaa llll~~epeaunpyromasr ue

rro"'Ka C IIOCTOSIHHOii BpeMeHH r g =R 11 C2 =1,4 CeK, Mo:lKHO C"'HTaTb 1 "'TO B 
~ 

MOMeHT noSIBneHHSI llMIIynbca Ha 6aae TpaH3HCTOpa T
3 

B ePO 3MllTTepHOH 

uerrn BKnro"'eHo HaPpyao"'Hoe conpoTnBneane R 11 , yBenH"'HBaromeecSI rrpu 

B03lleHCTBHH CHPHana C nOCTOSIHHOH BpeMeHH Tg llO BenH"'HHhl R /2/ 
16 

B peaynbTaTe 3TOPO B KonneKTOpHoii uerru T 
3 

o6paayeTCSI nono:lKHTenbHhiH 

HMIIYllbC TOKa C aMnnHTYllOH "' 4 Ma H llnHTenbHOCTblO no OCHOBaHHIO 

"'5 HCeK, TaKOH cnoco6 ~OpMHpOBaHHSI BXOllHhiX HMnyllbCOB HCKniO"JaeT 

MHOPOKpaTHOe cpa6aThiBaHue OT OllHOPO BXOllHOPO HMnynbCa nocnellyiOIUHX 

~OpMnpyiOIUllX ycTpOHCTB Ha TyHHenbHhiX llll0ll8X1 n03BOnSieT yMeHb1111iTb 

3~~eKThi1 CBSI3aHHhie C Hano:lKeHHeM llPYP Ha llPYP8 BXOllHhiX HMIIynbCOB, ll 

cny:lKHT Halle:lKHOH 3aiUHTOH OT llMIIynbCHhiX H8BOllOK, llonO)ImTenbHhlll HMnynbC 

KonneKTOpHOPO TOKa TpaaaucTopa T 
3 

aanycKaeT pePeHepaTHBHhiii ~opMupoBa

Tenb n4n5 T 5 T 6 T 7 c MepTBii;:; I3i}eMeHeM ';, 7 HCeK H nopOPOM cpa6aTbiBa-

HHSI :. 1 Ma, llpn 3TOM Ha llllOllhl, n
6

n
13 

IIOCTynaeT TOKOBhlll HMnynbC 

C aMnnnTyllOH .:::10 Ma ll llnnTenbHOCTblO no OCHOBaHHIO "'3,5 HCeK, Lfepea 

llliOllhl n6n13 Tp8H3HCTOP T 7 nono:lKnTenbHhiM llMIIynbCOM sarrycKaeT ~OpMll

pyromne ycTpoiicTBa KaHanoB A n E. BhiXOllHOii nMrrynbc ~opMupyromePo 

ycTpOiiCTBa KaHana ( n7 T 8 T 9) c aMnnnTyllOH 1,5 B n llnnrenbHOCTblO no OCHo

BaHHIO 5-t6 HCeK ynpaBnSieT TOKOBhiM KniO"'OM1 BhiiiOnHeHHhiM Ha TpaH31iCTOpe 

T 10 n llllOlle n9. B KOnneKTOpHOH uenn TpaH31iCTOpa T 10 o6paayeTCSI BhiXOll

HOH nMnynbc ~opMnpoBaTensr c aMrrnuTylloii 36 Ma. BpeMSI HapacTaHnSI n cna-

lla BhiXOllHOPO llMnynbCa > 1,5 HCeK. nnnTenbHOCTb BhiXOllHOPO llMnynhCa 
- /3/ 

5-t6 HCeK, MepTBoe BpeMSI no KaHany A cocTaBnsrer "' 7 HCeK • Kanan 

6 

I 

o COCTOHT ll3 6e3nHepUHOHHOPO ~OpMllpOBaTenSI llnnTenhHOCTll 

1iCIIOnh3yiOIUePO nH3, ll BhiXOllHOPO KaCKal:(a, llonO:lKHTenhHhlll 

KonneKTopa T
7 

sanycKaeT OllHOBH6paTop c nunueii Sallep:lKKH l 

BaHHSI llMnynhCOB 1 nocTyna,IOIUHX B l:(anhHeiill1eM Ha nH3 ( n
17

; 

Hne.TaKOPO pOlla Bhi3BaHO He06XOllllMOCTbiO CTpOPO ll031ipOBaT: 

Mhlll B nH3 3apSill 1 "'T06hi llCKniO"'llTb H3Me:-IeHlle llnUTenbHOCT: 

HMnynhCOB npu U3MeHeHllll aMnnnTyllhl B:DllHh!X, Lfepe3 ycHnHT 

T 
12 

T 
15 

oTpuuaTenbHhiii HMnynhc llnHTenhHOCThiO 8 aceK nollaE 

Hhlll B o6paTHOM HanpaBneHHH nH3. l1MnynhCHO HaKonneHHhiH 

n
17 

paccaCbJBaeTCSI qepe3 conpOTUBneHHe R 62 • CKOpOCTb I 

KOnneHHOPO B nH3 38p~a 38BHCHT OT BenH"'HHhl 06paTHOPO C 

llaBaeMm::o c 9MHTTepnoPo IIOBTopuTenSI T 
11 

u conpoTuBneausr 

~HKC!ipOBaHHOM HanpSI:lKeHHH CMeiUeHHSI H BenH"'HHe conpOTHBnE 

BpeMSI BOCCTi:!HOBneHHSI o6paTHOPO conpOTHBneHHSI nH3 1 a TeM 

TenhHOCTb BhlXOllHOPO HMnynbca, OIIpellenSIIqTCSI KOnH"'eCTBOIII 

lleHHOPO B llH3, T,e. aMnnuTyllOH TOKa, nocTynaiOIUePO C KOnT 

aucTopa T 
15

• Y cTaHOBKa llnurenbHOCTH BhiXOllHhiX uMnynbCOB 

np01I3BOllHTCSI c noMOIUblO nepeKnroqa TenSI n • 0TpuuaTenbHI 

:lKeHHSI, o6paayiOIUHHCSI Ha nH3, IIOCTY:naeT Ha BXOll llli~~epeHl 

Kalla T 
13 

T 
14

• l1Mnynbc oTpuuaTenbHoii rronSipHOCTH qepea llHO 

nol:(aeTCSI Ha Oll!IOBH6parop n
14

, "'TO HCKnroqaeT npollneBaHHe 

HMIIynbca npu BpeMeHHOM IIHTepBane Me:lKllY IIOCTynaiOIUHMII fl, 

HMnynbcaMH MeHbll1HM, "'eM ycTaaosneHHaSI nepeKnro"JaTeneM 

BhiXOllHhiX uMnynbCOB. '4epea. 9MHTTepHhiii noBTOpHTenb T 
16 

n 

HMnynhC KOnneKTOpa T 
14 

ynpaBnSieT BhiXOllHh!M TOKOBh!M K1IIO 

TpaasucTop T 
18 

uopManbHO orKphiT u qepea HePo npoTeKaer 

'ITO Ha COIIpOTHBn'eHiili 25 OM ( napann~nbiiOe nOllKniO"'eHHe llB 

BXOllOB rrocnellyiOIUHX CXeM) C03llaeT OTpHUa TenbHhiH ypoBeHb 

BenH'IIIHOii 0,8 B. Bo BpeMSI nocTyrrneHHSI nonO)I{!ITenbHOPQ liM 

7 



~T TOK 1 npOTeKaiOl!liifi 

HaiOT 3~~9KTIIBHO orpa

\iB, · .OII~~epeHuiianhHhifi 

~IOl!liifi C orpaHII'IIITeng 

AII~~epeHUIIPYIOllla51 ue-

MmKHo C'IIITaTb 1 'ITO B 

~3 , B ero SMHTTepnofi 

'Benii'IHBaiOl!l99C51 npii 

R /2/ 
) Benii'IIIHbl 16 • 

yercg nonmKIITenhHhifi 

'biO no OCHOBaHIIIO 

~nynbCOB HCKniOtJaeT 

mynbca nocneAYIOllliiX 

3BOn5leT yMeHbllliiTb 

IXOAHhiX UMnynhCOB 1 II 

n onO)!CHTenbHhlfi IIMnynbC 

~HepaTUBHhlfi ~OpMHpOBa-

U noporOM Cpa6a Th!Ba

T TOKOBhlfi IIMnynhC 

tHHIO ""3,5 HC9K, t.{epe3 

bCOM 3anyCKaeT ~OpMII

·nbC ~opMupyiomero 

:. AniiTenbHOCTbiO no OCHQ-

IHeHHblM Ha TpaH31ICTOpe 

· T 
10 

o6paayercg BhiXOA

~peM51 napacraHII51 II cna

, BbiXOAHOrO IIMnynhCa 

/3/ 
"" 7 · HCeK • Kanan 

·., 
I 

E COCTOIIT II3 6e31IH9pUIIOHHOro <jlopMIIpOBaTeng AniiTenbHOCTH HMnynbCOB 1 

IICnOnb3YIOl!lero .QH3, II BblXOAHOrO KaCKaAa. nonOlliHTenbHhlfi IIMnynbC TOKa 

KOnneKTOpa T
7 

3anycKaeT OAHOBH6parop C niiHIIefi 3aAeplliKH AnSI ~OpMIIpO

BaHU51 nMnynbCOB, nocTynaiOl!lMX B AanbHeihueM Ha .UH3 ( .n
17

). <t>opMupoBa

nne TaKOrO pOAa Bbi3BaHO Heo6XOAIIMOCTbiO CTpOrO A03HpoBaTb HaKannnBae

Mhlfi B .QH3 3apHA 1 'IT06bi HCKniO'IIITb H3Me:ieHIIe AnnrenbHOCTH BblXOAHhiX 

HMnynbCOB npn U3M9H9HHH aMnnHTYAhl BlDAHhiX, t.{epe3 ycHnHTenh TOKa 

T 
12 

T 
15 

OTp!IUaTenbHblll HMnynhC AnHTenbHOCTbiO 3 HCeK nOAaeTC51 Ha CMel!leH

Hblll B o6paTHOM HanpaBneHHH .QH3, J1MnynhCHO HaKonneHHhlfi 3apHA B AHOA9 

n17 paccaCbiBaercg '!epe3 conpOTHBneH!Ie R 62 • CKopoCTb paccaCb!BaHIISl Ha

Konnennoro B nH3 3apm;ta 3aBHCHT OT Ben!Iqiif!bl o6paTHOrO CM9lll9HIISl1 no

AaB89MO!:O c 3MIITTepnoro nOBTOPIITenSl T 11 II conpOTIIBneHIISl R 62 • npii 

~HKcnpoBaHHOM nanpHllieHnn cMemeHHH n Bennqnne conpoTIIBneHnH R 62 

BpeMSl BOCCTaHClBneHIISl o6paTHOrO conpOTIIBneHIISl .QH3, a TeM CaMhiM II AnH-

TenbHOCTb BhiXOAHOrO HMnynhca, onpeAenSliqTCSl KOniiqecTBOM 3apHAa 1 BBe-

" AeHHoro B .UH3, r.e. aMnniiTyAoil: TOKa, nocrynaiOmero c KonneKropa rpan-

ancropa T 
15

• YcraHOBKa AniirenbHOCTII BhiXOAHhiX IIMnynbCOB B KaHane E .. 

npOII3BOAHTCSl C nOMOl!lbiO nepeKniOqarenSl fl • Orpiiuarenh!Ibiil: nepenaA HanpH-

llieHIIH, o6paayiOmnficH na .UH3, nocrynaer na BXOA AII~~epenunanhnoro Kac

KaAa T 13 T 14' l1Mnynbc orpnuarenb!IOH nonHpHOCTII qepe3 AIIOAbl n15n16 

noAaeTCSl 1!8 OAHOBH6parop n
14

, qro HCKniOqaeT npogneBai!He Bb!XOAHOrO 

·- IIMIIynhca IIpii BpeMeHHOM HHTepBane M9lliAY nocrynaiOIIlHMH Ha AIIOA n
14 

HMrrynhcaMII MeHbiiiHM 1 qeM ycTaHosneHHaH rrepeKniOqareneM II AniirenbHOCTb 

BbiXOAHbiX HMnynbCOB, t.{epe3. 3MIITTepHbiH nOBTOpHTenb T 
16 

IIOnOlliiiTenbHhlfi 

nMrryni.c KonneKropa T
14 

yrrpaBnHeT BhiXOAHhiM TOKOBhiM KnJoqoM T
17

T
18

• 

Tpanancrop T 
18 

HOpManbHO OTKpbiT II tJepea nero rrporeKaeT TOK 32 rvia, 

qro Ha corrpoTIIBn.eHHII 25 oM (napannenhiwe noAKniOqeHIIe ABYX 50-oM!IhiX 

BXOAOB nocneAyJOllliiX cxeM) C03Aaer orpuua renbHhifi ypoBeHb nanpHllie!IHSl 

Benuqnnofi 0,8 B, Bo BpeMSl IIOCTynneHII51 IIOnO)!{IfTenbHOrQ UMnynhCa Ha .BXOA 

7 



nopManhRO saKpbiTOI'O TpansncTopa T 
17 

SMHTTepRBiii TOK TpansncTopa T 18 

nepeKmo'laeTCSIB TpansncTop T 
17

, B KonneKTopHoii uenn K~Toporo o6pasyeTCSI 

oTpnuaTenbRbiii TOKOBhiii nMnynbc sanannoii nnnTenhROCTH c aMnnnTynoii 

TOKa 32 Ma, 

nocTOSlllHblii OTpnuaTenbllblii ypoBeHb B KonneKTOpe T 18 Ha BpeMSI B03-

neiiCTBHSl nono*nTenbRoro nMnynbca B 6ase T
17 

aospacTaeT no HynSI. 

BpeMSI HapacTaHHSl OTpHUaTenbROI'O II nonoxmTenhHOI'O (Ra OTpHUaTenb

ROM ypOBRe) BbiXOnHh!X HMnynbCOB nOpSlllKa 1,5 HCeK,~ BpeMeRa HX cnana 

2 HCeK. <t>opMHpOBaTenh B UenOM HCnbiThiBancSI Ra paoOTOCnOCOOHOCTb npn 
0 

noBhiiiieRHhiX TeMnepaTypax. Opn yBenH'leRHH TeMnepaTyphi no 55 C He obinO 

OORapy*eHO (c TO'IROCTblO :!:.,5%) H3MeReHHSl nnHTenbROCTH BhiXOnHhiX HMnynb

COB no cpaBHeHHIO C KOMHaTROfi TeMnepaTypoii B Te'leRne 8-'laCOBb!X HCnbi

TaRnii. fl onKniO'leHne Ha BXOn tlJopMHpOBaTenSI RaBeCHOI'O aTTemoaTOpa, CXeMa 

KOToporo npencTaaneHa Ha pnc. 26, naeT aosMO*HOCTb ncnonbsoaaTb tlJop

MnpoaaTenh B pe*HMe HHTerpanbHOI'O nHCKpHMHHaTopa, flonoca nponyCKBHIISl 

aTTeRIOaTopa (npn aKKypaTHOM MOHTa*e) COCTaBnSieT "' 250 Mru. 0CROB

Hhle napaMeTpbi tlJopMHpoaaTenSI npencTaaneRbi B Taonnue 1. 

PesynhTaTbi ncnhiTaHnii ¢opMnpoaaTenSI 

I1cnhiT8RHSl 4JopMHpOB8TenSI (napTHSl H3 30 IIIT) npOBOnHnHCb Ra CHHXpO

UHKnOTpORe flflfl 0I1fll1 H CHRXpo¢asoTpOHe I1<t>B3 B nepnon noni'OTOBKH 
/4/ 

aKcnepHMeHTa no noncKy ROBhiX TSI*enhiX 'laCTHU • Ha p11c. 3 npencTaBne-

na C'leTRaSI xapaKTepncTnKa ~opMnpoaaTenSI (KpnaaSI N c ),nsMepeHHaSI B 

pe*llMe nayKpaTHbiX COBnaneRnii Ra CHRXpOUHKnOTpOHe, B cpenHeM, npll 
5 

sarpysKax tlJopMnpoBaTenSI N ~ =2•10 x 20/ceK (20 - CKBa*HOCTb paooTbi yc-

KopHTenSI) Benn'lnRa nnaTo C'leTROii xapaKTepncTHKll N0 cocTaBnSieT 

"' 1400 B. Opn aTOM aMnnnTyna nMnynhCOB <t>3Y nsMeRSinacb B "' 120 pas, 

a nonyiiinpnHa Ba nonyahiCOTe KpnBoii sanep*aHHhiX coananennii ( TO'IKll U 1 = 

=1700 B H U 1 =2800 B) MeHSinacb HeSHa'IHTenbHO ( "'2%), flonOOllbie pe-
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aynbTaTbi 6hmH nonyqeHbi .nnSI KaHana E. Ha pnc. 4 npe.ncTasneHa 6noK-cxe

Ma H pe3ynhTaTbl H3MepeHHH 3aBHCHMOV!"H BpeMeHHOH aa.nepj!(KJi BblXOJlHOI"O 

HMllynbca OT aMrrnHTYJlbl BXOJlHOI'O HMrrynbca C BpeMeHeM HapacTaHHSI 5 HCeK. 

l13MepeHHSI llpOBOJlHnHCb OT aneKl'pH"'eCKHX HMJiynbCOB- pTyTHOI"O I"eHepal'Opa 

{Pf) C llOMOIIJblO BpeMSI-aMllnHl'YJlHOI'O npeo6pa30Bal'enSI {T-A) H MHOI"OKa

HanbHOI'O aHannaaTopa aMnnHTYJlhl {MAA). l1MnynbCbJ Ha nccne.nyeMbiii: ciJop

MnposaTenb ($
2

) no.nananHCb c nnHeii:Horo paaBel'BHl'enSI (flP) q:epea aal'SI-

Jlf, senH"'HHbl "' 5 HCeK rnsaromyro ciJpoHT HMnynbca Pf nH.nyKTHBHOCl'b L 

H .nanbllle qepea a Tl'eHroaTop { pnc. 2 6), c noMOIIJbiO KoToporo MeHSinacb 

aMnnuTy.na sxo.nHhiX HMnynhcos, aanycKaromnx ciJopMnposaTenb $ 2 • BbiXOJlHOii: 

HMnynb'C ciJopMHposal'enSI $
2 

aanycKan T-A no KaHany "cTon". Ha KaHan 

"cTapT" cnrHan Pf c speMeHeM HapacTaHHSI 0,8 HceK no.nasancSI qepea co

rnacosa:<IHbJii: naccHBHbJii: paasel'BHl'enb (llP) H ¢opMnposal'enb $
1

• ATTeHroa

l'Op BHOCHn B H3MepeHHSI BpeMeHHYIO OlliH6Ky 110pSI.nKa 25 11CeK 3a C"'el' yse

nH"'eHHSI co6Cl'BeHHOii: aa.nepj!(KH npH H3MeHeHHH 3al'yXaHHSI B .nnanaaoHe aaTy

xaHUSI 0-31 .n6. Ha aHannaaTope nyTeM uaMeHeHHSI aaTyxaHUSI B KaHane 

"cTapT" 6bma nony"'eHa cepHSI speMeHHbJX pacnpe.neneHHii: BbiXOJlHbiX HMnynb

cos ciJopMnposaTenSI $
2

, npe.ncTaBneHHaSI Ha pnc. 4 B KOop.nnHaTax { N , HMI1 

N ), B Koop.nnHaTax [ !!. r tHceK); U (b) ] npe.ncTasneHa KpHBaSI 
K ·-- -, BX 

/). r .. f( U ) , 110Cl'pOeHHaSI Ha OCHOBaHHH H3MepeHHbiX BpeMeHHblX pacnpe-
BX , 

;::teneHHH H 3a.naHHblX 3al'yXaHHH B KaHane "Cl'OI1". 3Ha"'HTenbHOe YlliHpeHHe 

BpeMeHHblX pacnpe.neneHHH npH. aMilnHTyJlaX BXOJlHbJX HMnynbCOB, 61l;U3KHX K 
. ';_ 

nopory cpa6al'biBaHHSI, B&I3Ba~o yMeHbllleHHeM nx KPYl'H3Hbi s6n~an l'O"'KU ne-

peru6a. l1a puc. 4 cne.nyeT, "'TO npn aMnnnTy.nax sxo.nHhJX HMnynbCOB 

u » u 
BX 11 

U "' 5-i6 B) BpeMeHHOI'O Jlj!(liTl'epa BbJXOJlHOI"O HMI1ynbCa 
BX 

npaKTH"'eCKH He cymeCTByeT. 3l'OT ciJaKT 110JlTBepj!(Jlael'CSI H3MepeHUSIMH Ha 

ny"'Ke aapSij!(eHHbiX qacrnu,_ peaynbTaTbi KOl'OpbiX npe.ncTasneHbi: Ha puc. 5. _ 

llpH 6onblliOM 9Hepi"OBbiJleneHHH B CUHHTHnnSil'OpaX { "' 5 Mas), "'TO o6ec

ne"'ifBaeT ManbiH aMnnul'yJlHblH paa6poc H COOTBel'CTBYIOIIJee 3Ha"'eHue cpe.nHeii: 

aMnnuTy.nbi nMrrynbCOB $3Y, 6hmo nonyqeHo apeMeHHoe paapellleHne 2r =0,3nceK. 

10 

i 

i 
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! 
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3·105 

Pnc. 3. C"iel'Hbie xapaKTepHCl'HKil ciJopMnposaTE 
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4 npe~cTaaneHa 6noK-cxe

Hoii 3a~ep)KKH Bb!XO~HOI"O 

eMeHeM HapaCTaH!Ht 5 HCeKo 

~coa·pTyTHOI"O I"eHepaTopa 

laTenst (T-A) H MHOI'OKa

>Cb! Ha. uccne~yeMbiH <flop

BHTenst ( flp) ttepe3 3a Tst-

~0 aennttHHbi "' 5 HCeK 

,ro KOTOpOI'O MeHstnaCb 

.tnpoaaTeni, <1>
2

• BbiXO~Hoii 

rany "cTon". Ha KaHan 

:eK no~aaancst ttepe3 co

:JMHpoaaTen~ <1>
1
• ATTeHroa

lKa 25 nceK 3a cttOT yae-

ryxaHHst B ~nana3oHe 3aTy-

3aTyXaHHst B .KaHane 

eneHHH Bb!XO~Hb!X HMIIynb

B. Koop.QHHaTax ( N HMn' 

npe~cTaaneHa KPHBast 

HHbiX apeMeHHbiX pacnpe-

3uattnTenbHOe ymnpeHHe 

X HMIIynbCOB1 6~H3KHX K 

PYl'fiSHb! a6n.H3H TO'lKH ne

IXO~HblX HMnynbCOB 

•epa BbiXO~HOI'O HMnynbca 

:{aeTCSI H3MepeHHSIMH Ha 

Je~cTaaneHbi; Ha puc. 5. 

"' 5 Mas), ttTO o6ec

Tayromee 3HatteHHe cpeJlHefi 

!HHoe pa3pemeHne 2r =0,3 HCeK. 

f 
' . ' 

r 

"'"' 

Nq, Nc, IleA Au 

4·105 Nc 

7-10 4 I 
3·105 T=5.2HceK 

5·10" 

2·105 

12 

8 

. Ne~t 4 

1.5 2.0 2.5 3.0 u, .. 

Pnc, 3. CttOTHbie xapai<TepHCTHKH <flopMHpoaaTenst, 
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MeTOJlOM cnyqaiiHhiX coBnaJleHnli 6bma orrpeJleneHa aaBncnMOCTb JlJIII-

TeJlbHOCTII Bb!XOJlHOI'O UMnynbCa T 
u 

KaHanoB A u E oT aMrrnnTYJlhi BXOJlHO-

ro r = f ( U } • l1aMepeHHSI npoBOJlHJIIICb no 6noK-CXeMe, npeJlCTaBneH-
u BX 

Hoii: Ha puc. 6. CnrHanhi oT cunHTnnnSiuuoHHoro cqeT'ii!Ka C, Boa6y)KJlaeMbie 

6° Co , no)laBanncb qepea aTTeHIOaTop Ha sXOJl JiccneJlyeMoro ¢opMnpoBa-

TenSI. 

HarrpSI)KeHne nnTaHIISI C'ieT'l:HKa C 6hmo '3hi6paHo TaK.• 'iTO npn BBeJleHHH 

ITOJlHOI'O 3aTyXaHHSI aTTeHIOaTopa (31 Jl5) qucno OTC'ieTOB ¢opMHpOBaTeJ1SI HC

'iHCJlS!CIOCb eJlHHHUaMH B MHiiyTy, 3TO 03HaqaeT, 'iTO <iJopMHpOBaTeJlb Cpa6a

TbiBan TOnbKO OT rropOT'OBbiX IIMnynbCOB Jl8HHOI'O CIIeKTpa aMnJIHTYJl \"'100MB), 

6 
Tipn BbiKmo'ieHHOM aTTeHIOaTope aarpyaKa cocTaBnSina 10 HMn/ceK, BbiXOJl-

Hbie nMnynbCbi ¢opMnpoBaTenSI c aa)laHHOii: JlnnTenbHOCTbiO nocTynanu Ha OJlHH 

H3 BXO;::lOB CXeMbl COBna)leHHH CC, Ha BTOpOii: BXOn CC nocTynanu HMnynbCb! 

oT reHepaTopa r. C noMOIUb:D nepecqeTOK TI 
1 

TI 
3

, ynpaBnSieMbiX OJlHHM Taii:

MepoM T, H3MepSIJIHCb OTC'ieTbl B KaHanaX CXeMbl COBnaJleHHH H 'iHCno cny-

qaifHbiX COBnaJleHHH TI
2

, 3aBllCI!MOCTb T = f ( U } , nocTpOeHHaSI no 
u BX 

peaynbTaTaM H3MepeHHSI ilJlSI K8HaJla E, nor<a3aHa Ha puc. 6: Hann'l:He 38BH-

CUMOCTU T u = f U ) CBSI38HO, IIO-BU:lUMOMy, C HeJlOCT8TO'iHO )KeCT-
BX 

KOH Jl03HpOBKOH aapSIJla, nocTynaiOIUei'O Ua nH3 npu i!lUpOKOM crreKTpe aMn-

Jli!TY Jl BXOJlHbiX CUI' HanOB, 

B lllllpOKOM uHTepaane qacroT ( 10
5

) 6clna uccneJloBaHa aaBucu-

MOCTb JlJlllTeJlbHOCTII BbiXOJlHb!X Clli'HanOB OT 'i.9CT0Tbl BXOJliiblX ITO OJlOK-CXe-

Me, npnBeJleiiHOH Ha puc. 7. flOCJleJlOBaTenbHOe BKniO'ieHUe <lJopMU!JOBaTeJiei'J 

HCKJliO'iaeT BJlUSIHUe Ha JlnllTeJlbHOCTb BbiXOJlHbiX CI!I'H8J10B aMnnUTYJlbl BXOJlHb!X, 

PeaynbT8Tbl U3MepeHUH (puc, 7) nOK83biB8IOT, 'iTO B Ill!IpOKOM JlU811830He 

'i8CTOT BXO.'UI':>IX II),fiiYJlhCOB Jln:-f'renbHOCTb BbiXOJlHb!X He 38BUCUT OT 'i8CTOTbl 

cne)lOBaHUSI BXOJlllbiX, Pat3oTa 4JopM1ipOB8TeJ1SI B p9)KUMe UHTerpaJibHOI'O JlUCKp1I

MUH8TOpa uccneJloBanacb no 6noK-CXeMe puc. 8. CurRan c JliiHona C'ieT'inKa 

C
2 

'iepe3 Jli!Hef!Hb!e BOpOTa flB no;laBanCSI Ha ~lHOI'OKaHanbHblll 8H9.ni!Gdl'Op 
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~a 39BllCIIMOCTh ann-

oT .aMrrnnTya&I axoaHo-

·CXeMe, rrpeacTaaneH

ma C, aoa6y:>KaaeM&Ie 

myeMoro ljlopMnpoaa-

TaK, qTo rrpn aaeaeHnn 

roa ~opMnpoaaTenH nc

opMnpoaaTenh cpa6a

·pa aMrrnnTya ( .. 100MB), 

10
6 

nMrr/ ceK, B&Ixoa-

Thro rrocTyrrann Ha oanH 

rrocTyrrann nMrrynhCbi 

3nH9MbiX oaHIIM Tail-

aaeHnii n qncno cny-

), IlOCTpOeHHaH 110 
lX 
lfC, a: Hannqne 38Bll-

c 'HeAOCTaToquo :>K9CT-

~pOKOM ClleKTpe aMrr-

:cneaoaaHa aaancn-

3XOAHbiX no 6noK-cxe-

'Hue ljlopMnpoaa Tene ii 

oa ,aMrrnnTya&I axoaH&IX, 

npoKoM anauaaoHe 

38BIICI:IT OT qaCTOTW 

llHTel"'panbHOI'O ai:ICKpl:l-

!anbHblll 8H!tni!GtiTOp 

fu[HCeK} 
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aMnnHTY.Ilbi MAA. Jinaeii:Hbie BopoTa ynpaBnsmncb cnrHanaMH cxeMbi coBna-
' 

neHHM cc. Cnraan C'leT'lHKa c2 qepea aTTeHI08TOP (pnc. 26) aanycKan <1>2' 

BKniO'l9HHblll B CXeMy COBI18Jl9HHM. PeaynbT8Tbl HCI1b!T8HHM rrpeJ:tCTaBn9Hbl 

Ha pnc. 8. Ha pnc. 8 cnenyeT, 'ITO B TaKOM pe)KHMe <f>opMnpoBaTenb <;>6ecrre

'lHBaeT aeonpeneneHHOCTb rropora ~ 6% rrpn nnHeii:HOCTH nyqwe 1%. Ha 

pHC. 9, 10, 11, 12 110K838Hbl OCUnnnorpaMMbl Bb!XOllHb!X HMnynbCOB <flopMH

pOBaTenSI. <l>opMHpOBaTenH STOrO THI18 pa6oTanH B T9'19HH9 MHOrO'l8COBb!X 
/6/ ,. 

8KCI103HUHM 110 110HCKY HOBbiX TSl)K9nbiX 'laCTHU H liccneAOBBHHIO CI19KTpa 

/6/ 
6biCTpb!X Jl9MTOHOB • 

ABTOpbl rrpH3HaTenbHbl B.r. 3nHOBy, A.H. POH)KHHY H n.M. Xa3HHCy 

aa rrone3Hbie o6cy)KJl9HHSI. 
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Pnc. 9. OcunnnorpaMMa BbiXOJlHbiX HMnynhcOB <f>opMnpoBaT 
paaBepTKa 2 HCeKicM, 'lYBCTBHTenbHOCTb 0,2 B/CM. 6) Ka 
1 HCeK/CM1 'lYBCTBUTenbHOCTb 0,2 B/CM, 
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CHI'HanaMR cxeMbi coana-

op (puc. 26) sanycKan ct>
2

, 

cnhiTaHHii npeACTaaneHhi 

:RMe cpopMRpoaaTenb o6ecne

~ii:HOCTH nytnue I%. Ha 

X:OAHblX HMnynhCOB cpOpMH-

B TetteHRe- MHOI'OtJ8COBblX 

H HCCneAOB8HHID CUeKTpa 

)H.lKRHY H n.M. XaSHHCy 

~pnyxoa, .1969. 

Geneva :U.969. 

sin;· ny5Ha, 1970. 

:or:f. on Iristr. for High 

51 ny6Ha 1 1970. 

SAaTenbCKHH OTAen 

I'OA8. 

·a) 

6) 

PRe. 9. OcuRnnot'paMMa BhiXOllHhiX HMnynbCOB cpopMRpoaaTensr. a) KaHan A, 
pasaepTKa 2 HCeK/cM, ttYBCTBRTenbHOCTb 0,2 a/eM. 6} KaHan E, pasaepTKa 
1 HCeK/CM1 "'YBCTBHTenbHOCTb 0,2 BfCMo 
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.. 

a) r) 

6) ~) 

B) e) 

PHc. 10. OcuHnnorpaMMbi HMnynbCOB cf>opMHpoBaTeng; a) HMnynbCbi KaHana 

A, paaBepTKa 5 HCeK/CM, qyBCTBHTenbHOCTb 0,1 BlcM; r) HMnynbchl KaHa-

na B, pa3BepTKa 5 HCeKICM, qyBCTBHTenbHOCTb 0,2 BICMi 6)B)n)e) Bepx

HHH nyq - HMIIynbCbl 1 3aiiyCK8IOIUH9 4JopMHpOBaTenb 1 pa3BepTK8 10 HCeK/CM1 

qyBCTBHTenbHOCTb 0,2 BfCMj 6)B)n) HH)I{HHH nyq - BbiXOnHbie OTpHUaTenb-

Hbie HMIIynbCbl KaHana B npH pa3HOH CKBa)I{HOCTH 1 paaBepTKa 10 HCeK/CM, 

qyBCTBIIT9llbHOCTb 0,2 BfCMi e) HH)I{HHH nyq - IIOllO)I{!ITenbHblll BbiXOnHOH 

HMrrynbc KaHana B npH CKBa)I{HOCTH, 6n!I3KOH K eg!IHIIUe, paaBepTKa 10 HceK, 

qyBCTBIIT9llbHOCTb - 0,2 B/CM, 

18 

a) 

6) 

PRe. 11.- Pa6oTa 4JopMHpoBaTen5I B pe)I{IIMe yrrpaBneHIISI, a: 

nai:teHHfi, 6) pe)I{HM ·coBniu:teHHfi. Ha BepXHHX nyqax. OCUIIllJl 

BbiXOnHI>Ie HMIIyllbCbi KaHana A, Ha HH)I{HHX nyqax OCUHnllo 

HMIIYllbCbl1 nonaBaeMbl& Hll, BXOn ."ynpaBneHHe", pa3BepTKa 

19 



r) 

e) 

a) HMnynbChi KaHana 
t; r) HMnynhChi Kalla-
./ eM; 6)B).n)e) Bepx
>asBepTKa 10 HCeK/CM1 

BbiXO.llllbl9 OTpHUa Tenb-
3BepTKa 10 IICeK/CM 1 

Q)KHTenbllblll BbiXO.lliiOH 
ue, pasBepTKa 10 aceK, 

I 

I 

-. 

a) 

6) 

PHc, 11. ~ Pa6oTa tjlopMHpoBaTE:msr B pe>KHMe ·ynpaBneimS:I, 'a) Pe>KilM-aaiHcoB- -
mi.neaHil:, 6) pe>KHM 'coBna.neaHil:, Ha BepxliHx nyqax ocuHnnorpaMM noKasallbi 
BbiXO.llHbie HMnynhchi KaHana. A: Ha HH>KHHX nyqax ocuHnnorpaMM noKa3aHbi 
HMnynhChi,- no.naBaeMbie· aa_ BXO.ll "ynpaBneaHe", -pasoepTKa 10 aC:eKICM, . 
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