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MaorOKBHBIIbHbiil rrpeo6pa30BBTellb BpeMll-llllcjlpOBOil KOil l1Billi9TCSI OTHOCIIT91Ib

/t/ 
HO CIIOlKHbiM ycTpOiiCTBOM B Cp8BH9HBII C Bp9Mli-8MiliiiiTYilHbiMB KOHB9pTepaMB 

KOTOpb19 1 B OCHOBHOM, IICilOnb3YIOTCll llllll 113MepeHIIll MIIKpOCeKyHilHbiX B HBHOCeKyH.Il-

HbiX IIHTepBBIIOB BpeMeHII, II COBpeMeHHbiMII XpOHOTpOHHbiMB 113MepiiT91ISIMH BpeMe

/2-4/ 
Hll • 8alKHbiMII npeiiMYIIl9CTB8MII BpeMeHHbiX KOilllpOBIIlHKOB liBIISIIOTCll CTB6111Ib-

HOCTb WHpHHbl KBHSIIOB II OTCyTCTBIIe He06XO.IlHMOCTII B Kanll6pOBKe. Cne.11yeT oT-

MeTHTb, qTo CT86BilbHOCTh WHpHHbl KBHBIIOB Y Bp9Mli-8MiliiHTY.IlHbiX KOHBepTepOB 

.llOCTIIrBeTCll TOIIbKO llpll 11Cil01Ib30BBHIIH CIIOlKHbiX CHCT9M CTa6HIIH381lHHo 8 CBli3H 

C B03p8CT81011l9il T9H.Il9Hilll9il o6pa6&Tb!B8Tb peaynbTBTbl 9KCilepHM9HT8 B XO.Il9 

CBMOrO 9KCrrepBM9HT8 HB BbiqiiCIIHT91IbHbiX MBWHHBX CTBHOBBTCSI BBlKHbiM Manoe 

*MepTBOe' BpeMll KO.IlHpOBIIliiKOB H 60ilbW8ll llO Cp8BH9HHIO C BpeMli-SMiliiHTYAHbiMH 

/5/ 
KOHBepTepaMII CKOpOCTb BBO.Il8 B 381l0MHH810W99 YCTp01!:CTBO (3.Y.) • none3HOJI: 

oco6eHHOCTbiO liBnli9TCll TBKlKe Mallall llHcjlcjlepeH!lHBIIbHBll H81IBBeAHOCTb KOilHPOB

IIlHKOB. npeo6p830B8T91Ib - BpeMll-llBcPPOBOil KOil ll03BOIIS19T nonyqHTb npaKTHqe

CKH n106oe Tpe6yeMoe qucno KaHanoB H nerKo H3MeHSITb .auanaaoa B3MepeaaJI:. 

/61 
npHHilHil BpeMeHHOro KO.IlHPOBIIliiKB WHpOKO H3B9CT9H H IIIIIIIOCTpHpyeTCll HB 

pHC. 1. npH60p HM99T reaepaTOp CTa6HilbHOil qaCTOTbl, 'BOpOTa' 1 OTKpblBBIOIIl!leCll 

CHraanoM1 CBS13aHHbiM c aaqanQM 113MepHeMoro BpeMeHHoro BHTepeana ('cTapT') 1 

H rrponycKaiOwlle caraanbi reaepaTopa aa nepecqeTHyiO cxeMy. np11 rrocTyrrneHBH BM

nynbca1 COOTBeTCTByiOmero KOHilY B3M9plleMoro HHTepB8118 ( 'CTOil') 1 'BopOTB' 38-

Kpb!B810TCSI1 H 381lHC8HHblil B TpBrrepax nepecqeTHOi! cxeMbl KO.Il B3Mepeaaoro 

Bp9M9HHOrO IIHTepB8118 CqiiTb!B89TCll B 381l0MIIH810Dl99 ycTpOiiCTBO (3.Y.). npa CT8-

6HIIH3SilHH KBapneM 381l810Dl9rO reaepSTopa CT86HilbHOCTb ero qaCTOTbl llO'pllllKB 

-4 ~ 10 ·- 10 1 qTO ll03BOIIS19T B llpHHilBile o6ecneqHTb qHCIIO KBHBIIOB KOAHPOBWHKB 

4 5 
nopllllKB 10 - 10 • WBpHHB Kaaana onpellenHeTcll qacToToil reaepaTopa H 6biCTpo-
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)leliCTBHeM nepeC'I9TSOli CX9Mbl, J.13B9CTSble CX8Mbl KOJlHPOBIIIHKOB HMeiOT MHSHMBnb-
/7/ /8-10/ /11/ 

syiO wapusy Kasanoe 20 seeK , 10 seeK a aalKe 5 seeK • nporpecc e 

paapa60TKe 6biCTpOJlei!:CTBYIOWHX nepec'!eTSb!X yCTpOi!:CTB yKa3biBaeT Sa B03MOlKHOCTb 

ocymecTBn~HHH Ha TyHsen&Bb!X llHOztax nepec'!eTa:blx cxeM sa 'laCTOTbl 0,5- 1 rru. 

OasaKo ztalKe npa TaKHX CKopoCTHX cqeTa 6yzteT cymecTeoaaT& seKOTOpb!i!: paapb!B 

MelKJlY paapewaiOmei!: cnoco6socTbiO apeMeHBb!X KO.IlHpOBWHKOB R paapemaiOWBMH epe

MesaMH 413Y (anH nyqwax coepeMeSSbiX 413Y ztHcnepcas no epeMeSH nponeTa co•~ 

cTaanHeT 0,1 seeK). 

Hosayca:ble epeMea:sble npeo6paaoeaTena epeMeSsblx asTepeanoe e ua~poeoi!: 
/6 12 13/ 

KOll ' ' BMeiOT paapeW8IOWH8 epeMesa llO 50 seeK, Ol1S8KO B3-38 H8Bb!COKOi!: 

CTa6an&HOCTH '18CTOTbl resep&TOPOB B SHX Be Yl188TCH nony'IHTb 6on&moe 'IHCno K8-

Hanoe. CoapeMea:sble ysaeepcan&Hble ua~poeble B3Mep.HTena epeMeBBb!X HBTepea

noa, pa60TaiOWBe K8K B MH!tpOC8KYBllBOM, T8It II B B8SOC8KYB.t1HOM llH&naaosax, JJpe.Q

CTaanHIOT co6oi!: CO'IeTSBHe Bp8M8BS01'0 KOllBPO&WBX8 C OllBHM H3 6onee 6b!CTpb!X 
114/ 

apeMeBSbiX npeo6paaoeaTenei!: - aMJiniiTYllBO-apeMessb!M Koa:eepTepoM , xposo-
/15 16/ 

TpOSOM 
1 

oll.H60 SOBHYCBb!M npeo6paaOBaTelieM. •Tpy60&" H3MepeSHa apeMea:-

soro asTepaana ocymecTBnaaTCH aztec & C'leToM 'IRena HMJJYn&coa aa.t~aiOmero rese

paTopa, a HSTepUO.JtSIUHH OTp83KOB BpeMeHH MeJK.ay Sa'laollOM 113M8pH8MOI'O IIBTapea

na H nepBblM HMUyn&COM aaztaiOmero resepaTOpa, a T8KlK8 MEllKllY nocneztBHM COC'IH

TaSSbiM HMIIYn&COM 3alJaiOmero resepaTopa H KOHilOM IUITepaa,na Up0113B0l1HTCll C 

UOMOWb!O OllSOrO H3 YUOMHByTb!X Bb!W8 6b!CTPb!X npeo6paaoeaTenei!:. Paap8W8IOWH8 

apeMesa JlOCTaraiOT npH STOM 0,5 seeK H Mesee npB 'IRene Kaa:a.noe 4096. 

PaaBHBaeTCH TaKlKe ~30Bbli!: M8TOll BpeMeHBOro KOllHPOBaHHH CO CTaTHCTH'Ie-
/17 18/ 

CKHM Bb!p8BSHB8SHeM Bp8M8HBOi!: WKanbl 1 
1 C UOMOIIlb!O KOToporO Bblli0JIH8H 

Koztapoemas: sa 1024 Kasana c paapemaiOWHM epeMe&eM 50 seeK. OztsaKo UOlio6-

soe YCTpOi!:CTBO HBnS18TCH B8CbMa rpOM03.11KHM. 

TaKHM o6paaoM, epeMesshie KOJlHpoamaKH HMeiOT paapewaiOmlle epeMea:a, npa-

6nalKaiOmaecH K paapewaiOWHM epeMea:aM epeMH-&MMHTyJlHb!X KOHaepTepoe, o6naJlaH 

6on&WHM 'IHCnOM usanoe 11 nyqwei!: CT&6Bn&HOCTbiO. CneztyeT OTMeTHTb, 'ITO co6-

CTaesHble paapewaiOmae epeMesa apeMeHHb!X upeo6paaoeaTenei!: B UB~poeoi!: KO.Il e 

CO'!eTaHHB C IISTepnonsrropaMH HBolllt!OTCH ny'IWHMB, '18M y cymeCTBY!OWHX )leTeKTo

poa '18CTHU. 0JlHaKO COapeMeSHble KOilHPOBWHKII HBnli~CH BCe ewe cnOlKHb!MH an~It

TpOHHb!MB YCTpOi!:CTBaMB, noaTOMy Se06XOJliiMO BX Jlan&sei!:wee pa3BBTBe B CTOpOsy 
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-~A, 

,, 

yrrpomeHHH H IIOBblW8HHH H8Jl9lKSOCTH - 3a)l8'18, pewae:,faH, BQ3MOlK!fO, TOollbKO C 

UOMOWb!O HSTerpanbSb!X CXeM, 

neaas 

BnoK-CXeMa apeMeHHOI'O KOJlll:pOB!Ilii:Ka Ha 4096 KaHanoa C WSpHSOi!: 

10 seeK H nocnenoaaTenr.socT& ero pa60Tbi 

Paapa60TaSHblll BpeMeSSOl! KOJlHpOBWHK npellH83Sa'leS, B OCHOBHOM, Jl,llg sa6n10-

11 -Me30SHbiX pacnanoe, 'ITO onpenenano naarraaos ero H3MepseMbiX epeMes-

HbiX asTepaanoe: 0-40,96:!:.,0,01 MKCeK (4096 Kaaanoe npa wapase Kasana 10 seeK). 

noraqecKa!l CXeMa KOJlBpOBWBKa IIOCTpoesa TaKHM o6p830M, 'IT06bl II~JlOTBpaTBTb 

nOlKHbie Cpa6aTbiBaBHSI CXeMbl, HCKoll!O'IHTb nOBTOpSb!e Cpa6aTb188BHH BO BpeMH pera

CTpaUBH C06biTHi!: H B Te'leSHe rrepenHCB KOJla aaperBCTpHpOBaHSOrO C06b!THSI B 3.Y. 
/19/ 

H B03BpaTHTb CXeMy B HCXOJlSOe COCTO!IHH9 UO OKOS'IaSHB. 3a!IHCH B 3.Y. • Paay-

MeeTCH, KOJlBpOBWHK MOlKeT 6biTb HCUOn&30BaS BO BCeX Cny'laHX B3MepeSHH epeMeS-

Hb!X HSTepaanoe B ys:aaasSOM JlHa!Ia30Se, 

nonsas 6noK-cxeMa KOllHPOBWHKa npaaenesa .sa puc. 2. Ocsoesb!MB yanaMH cxe

Mbl HBnHIOTCII: CHHyCOHJlan&Hbllt resepaTOp, CTa6HnH3HpOBaHSbili KBapneM C yCHollHTe

neM 'laCTOTbl sa 100 Mru, 'eopOTa• (B), ynpaenseMble TparrepoM T H nepec'leT-
12 

aas cxeMa sa qacTOTY 100 Mru, eMKOCTbiO 2 - 1 HMnyn&coe( Tp
1 

-Tp
12

). 

B HCXOJlSOM COCTOHRHH Tp11rrep T saXOJlHTCH B COCTOHRHB- •o•, 'eopOTa• 

B aaKpb!Tbl, H CH!'Saollbl 3a)laiOW91'0 reaepaTopa He nona)laiOT Sa BXOJl nepeC'IeTSOI'O 

ycTpOi!:CTBa. KaK BHJlSO B3 6nOK-CX9Mbl Ha pHC. 2, Ha BXOJlaX •cTapT• H •cTon• HMe

IOTCII ~OpMHpOB&TenH BXO)lSb!X HMUyn&COB no aMnn&TyJle B Jl,llHTenbHOCTH (41 1 B 412 ) 

a 'eopOTa• B
1 

a B
2

, cooTeeTcTeesso. BopOTa B
1 

sopMan&so OTKpb!Tbl, a B 2 - aa.

KpbiTbl. 3THM HCKolliO'Ia8TCII aanycK CX9Mbl rrpH IIOCTyrrneSHH HMnyn&ca •cTOII• pasee 

car sana •cTapT•. Tparrep 6noKHPOBKH T 
14

, ynpaensiOmai!: TpHrrepoM T, aa epeMH 

aanaca saxoaaTcs TaKlKe e cocTossaa •o•. Tparrepb! nepec'!eTsol! cxeMbl Tp
1

- Tp12 
H TpHrrep rrepenonseSHH Tp

13 
saXOJlHTCH B COCTOHSRR •o• • C npHXOJlOM BMUyollbC8 

"'cTapT' TpHrrep T CT8HOBHTC!I B COCTOHRHe •1• 1 OTKpb!BaSI •eopOTa• B, II Sa'IHBa

eTCH cqeT aMJiynJ>coe c resepaTopa 100 Mru nepecqeTsol! cxeMoll. npa ycTasoene

SHB TpHrrepa T B COCTOHHHe •1• •eopOTa• B 2 OTKpbl&a!OTCH R l'OTOBbl It UpHXOllY 

HMnyn&CS 'CTOU' 1 a BOpOTa B
1 

3aKpb!BaiOTCH, '19M o6ecrre'IHB89TCH OTCyTCTBHe 

5 



nOBTOpHblX cpa6aTblBaHHll no BXO.D.Y "cTapT' C Ha'!anOM H3MepeHHSI, C npHXO.D.OM HM

nynbCa 'cTon" TpHrrep T B03BpamaeTCSI B HCXO.D.H09 COCTOSIHHe, "aopOTa" B aa

Kpb!Ba!OTCSI, a npexpamae Test C'!eT aMnynbCOB reHepaTopa nepec'!eTHoll cxeMoll, 

Tenepb Ha'IHHaeTCSI ~HKn aanHCH B 3,Y, aMnnHTY.D.HOro aaanaaaTopa (AA) H cxe

Ma 6noKapyeTcst: 'aopOTa" a
2 

caoaa aaxpbiBaJOTcst, nocKonbKY Tparrep T ycTa

aaanaaaeTcst B COCTOS!Hile "0', "aopoTa' B
1 

XOTSI H OTKpblBaiOTCSI, HO CaM TpHrrep T 

5noKapyeTCSI '!epea cpopMapoaaTenb 4»
3 

TparrepoM T 
14

, cpa6aTbiBaJOlllHM npK nocTy

nneHHH caraana 'cTon'. TaK o6ecne'IHBaeTCSI 6noKapoaKa o6oax axo.nos sa speMSI 

nepenacK a 3.Y. npa nepeKnJO'IeHHH Tparrepa T
14 

c npaxo.noM caraana "cTon• cpa-

6aTbiaaeT TaK)Ke O.D.HOBH6paTop 0
1

, llOCb!naiOlllllll Ha 3,Y, AA IIMnym,c Ha'!ana pera

CTpaUHH. Lfepea 4 MKCeK (speMSI TaKTa 3.Y. AA) npoaaso.naTCSI napannenbHoe C'III

TbiBaHae noTeHuaanos Tparrepoa. Tp
1
-Tp

12 
- .D.BOH'IHoro Ko.na H3MepeHHoro ape

MeHHoro KHTepsana a a.npeCHble Tparrepbl 3.Y. no OKOH'IaHH.II nporpaMMbl aan.KC.II 

B 3,Y, C AA llOCTynaeT HMnynbC KOHUS perHCTpaUHII, KOTOpbill yCTaHSBnHBaeT B 

HCXOJlHOe COCTOSIHII9 "0' Tpllrrepbl nepeC'19THO.ll CX9Mbl H Tparrep T 
14 

( 'lapE13 

cpopMI!pOBaTenb 4»4 ), BCn9JlCTBH9 '!ero TpHrrep T T8K)K9 B03BpamaeTCS! B COCTOSISHe 

"0' ('lepea cpopMHpOBaTenb 4»
5

) H CHHMa9TCSI aanpeT C 'aopoT' 8
1

, 4lopMIIpOBaTenb 

4»4 l'lepea cpOpMHpOBaTenb 4»5 ) 6nOKHpyeT Tparrep T Ha Bp9MSI ycTaHOBKH B '0' 

nepeC'!9TSOl! CX9Mbl, npa OTCyTCTBHII TaKOll 6nOKHpOBKH B T9'19HI!9 Bp9M9SH, KOr.D.a 

Tparrepbl nepeC'!9THOll CX9Mbl 9lll9 H9 ycTaHOBH::HCb B HCXOJlSOe COCTOSIHHe, MQ)KST 

nocTynHTb IIMnynbC 'CTapT', KOTOpbill nepeKnJO'IHT TpHrrep T, 'BOpOTa • B OTKpOIOT

Cst7H B nepeC'I9THOll CXeMe, He rOTOBOll K C'laTy, 6yJleT aaperHCTpHpOBaH H9Bepsbl.ll 

KOJl C06biTHSI, nocne OKOH'ISSHSI HMnynbCa C cpopMHpOBaTenst 4»
5 

CX9M8 rOTOBa K pe

rHCTpSUI!H cneJlyJOmero speMeHHoro HHTepsana. 

noraKa KOJlHpOBlllHKS npeJlyCMaTpHB89T ycTaHOBKY nepaC'I9T.ROll CX9Mbl B '0' 

a oTcyTcTaae carHana "cTon". B 8TOM cny'!ae npa nepenonHesaa nepec'!eTsoll cxe

Mbi cpa6aTbiBaeT Tparrep T 
13

, car san c KOToporo cjlopMHpyeTcst 4»
4

, H c6pacbiBaeT 

a "0" nepecHeTHYJO cxeMy 11 Tparrep T ('lepea cpopMaposaTenb 4»
5

). B 8TOM cny

•we aanycKa AA H C'IHTbiBSHHS! HHcpOpMaUHH He npOHCXOJlHT. no OKOH'IaHHH HMnym,

ca C cpopMI!pOBaTenst 4»4 KOJlHpOBlllHK rOTOB K )lanbsellmell pa6oTe, norHKa KOJlHpOB

lUHKa He npe.nycMaTpHB89T 6nOKHpOBKH BX0Jl8 'cTon" npH llOSIBnasHH 2-ro HMrrynbCa 

no BXOJly "cTapT" B T9'19HHe H3MepsteMOrO HSTepsana, HcKn!O'I9SHe TaKHX C06blTHll 

BS)!\HO IIpH H3M9p9HHSIX C p. -M930HaMH, 

6 

/ 
/ ' 

B KO.D.HposmaKe npeJlyCMOTpeHo aaMeHeHHe speMaHHoro JlHanaaoaa, 'ITO .D.OCTH-

raeTCSI rrepeKn!O'I9HH9M Bb!XO.D.a IIOCne)lHHX TpHrrepOB rrepeC'I9THOll CX9Mbl sa TpHr

rep Tp
13

• lllapaHa KaHana np11 8TOM ocTaeTcst S9H3M9SSOll ( 10 HCeK), 

KOJlHpOBlllHK BbinOnHeH B BHJl9 OTJlenbHbiX 6nOKOB: 3a)laiOlll9rO resepaTopa sa 

100 Mru, 'sopoT' c noraKoll ynpasneHIIst, .D.BOH'IHOll nepec'!eTsoll cxeMbl sa 100 Mru 

C K08cpcpii~H9HTOM rrepeC'IeTa 16 (Tp
1 
-Tp

4
) H )lanee CTaHJlapTSbiX - JlBOH'IHO.ll 

nepec'!eTHoll cxeMbi Ha 15 Mru c K08cbdmuaeHTOM nepec'leTa 16 ( Tp
5

- Tp
8

), JlBOH'I

Holl nepec'leTHOll cxeMbl sa 5 Mr~ (Tp
9

- Tp
12

) H .D.BOH'IHOII nepec'leTsoll cxeMbl 
1201 

Ha 500 Krii ( Tp 
13

) , Ill HpHHa KaHana MO)KST 6b!Tb ysenH'!aSa Sa 100 HC9K (COOT-

B9TCTB9SSO MaKCHManbSblll Bp9M9HHOII JlHanaaOH ysenH'IHTCSI .11.0 409,6 MKCeK), ecna 

carHanbi Ha BXOJl 'sopOT' noJlaBaTb c HMeromerocst Bhlxo.na aaJlaromero resepaTopa 

10 Mr~. npa 8TOM Heo6XO.D.HMa aaMeHa JlBOH'IHOll nepec'!eTHO.ll CX9Mbl sa 100 Mru 

sa CTaH.D.apTsyro JlBOH'ISy!O nepec'leTSY!O CXSMY sa 15 Mru C 6nOKOM BXOJlSOro .D.HC-
/21/ 

KpHMHHaTOpa 

resepaTop H YMSOlKHTanb 'laCTOTbl Ha 100 Mru 

npa 'IHcne Kasanos 4096 KO.D.HPOBlllHKa aa.naJOmHll resepaTop seo6xo.D.HMO 6hlno 

BblllOnSBTb C KBapuesoll CTa6anaaauaell, BBH.D.Y OTCYTCTBHSI KBapuesoro peaosaTOpa 

sa 'ISCTOTY 100 Mru (rrpH B036y)K.D.9SBB sa OCSOBSOII rapMOSBKe) 6bln BCllOnb30BaS 

3a.D.a!OlllBi!: resepaTOp Sa '!aCTOTY 10 Mru, CTa6B3HpOBaHHblll KBap~SM C nocne.nyro

lllHM .necHTHKpaTSblM yMHO)KesaeM '!aCTOTbl (.no 100 Mru). HaaecTao, 'ITO oTsocaTenb-
. /22 23/ 

HaS! aecTa6HnbHOCTb '!aCTOTbi npa yMHO)KeSBH coxpaHsteTcst ' • YMSO)KaHae 'laCTo-

Tbi OCyllleCTBnstnOCb Sa .D.ByX CTyrreSSIX KaCKa.D.OB pe30HaHCSbiX ycHnBTanei!: C K09cpcpB

IIH9STaMB yMS0)K9HBSI 5 II 2, COOTB9TCTB9SHO, sa Ka)Kl(Oi!: CTyneSII. YXOA 'laCTOTbi 

aaAaromero reaepaTopa a TeMnepaTypsoM Allanaaose +20°C- +40°C se npeBbiman 

10-4, TaKaS! CTa6anbSOCTb SIBnsteTCSI .D.OCTaTO'ISOll AnB 4096 - KaHanbsOrO KO.D.IlpOB-

lllHKa, 
/9/ 

Ha pac. 3 np11se.nesa nonsaSI cxeMa aaAaJOmero RC -resepaTopa H YMHO)Kil-

Tenst 'laCTOTbi, C BblXO.D.a aaAaJOmero reHepaTopa Ha TpaH3HCTOpe T 
1 

(n416) CIIHY

COHAanbSbill CHrHan C aMnnHTY.D.Oft 8 B llOC'fYllaeT 'lepea 8MBTTepHbl8 rrOBTOpllT8nll 

sa TpaaallcTopax T
2

, T 
3 

(n416) sa BbiXOA 10· Mru H sa yMHO)KBTenbJibii!: xacKB.D. 

7 



ua 5 ua JIBYX pe3ouaucublx ycarurTenSIX aa 50 Mru c TpaH3HCTopaMH T 
4 

(IT416) H 

T (fT313). C 5b!XOJI8 9TOro KaCKaJia '!epe3 9MBTTepHbiA nOBTOpUT811J> HB TPBH3H-
5 

cTope T
6 

(fT31S) curaanbl c aMnnuTyJioA 4a B qacTOToA 50 Mru nocTynaiOT na 

axoJI yJiaauaaiOmero qacTOTY ItaCKaJia li3 JIBYX pe3oHaHCHbiX ycamrTeneA sa 100 Mru 

sa TpaasacTopax T
7

, T
8 

(fTS1S). 8&IXOJIHble curaanbl c qacToToA 100 Mrn a c 

aMnnHTYJIOA 6 a B8 aarpy3K8 100 OM CHHMaiOTCB C abiXOJia 9MHTTepHOrO DOaTOpH

TenH Ha TpaH3HCTope T 9 (napannem.aoe axniOqeuae JIBYX TpaH3HCTOpoa rTS1S). 

MOJlYJlBUBB COCTaanBeT 5%. Pe30HaHCHbl8 KOHTypbl ablnonueHbl Ha CTBHJiapTHbiX aK

paHBpOBBHHbiX TeneaB3HOHRbiX KaTyiiiKaX DpOMe)f(yTO'IHOA '!aC';I'OTbl C JlHaMeTpOM 

8 MM nocepe6peHHbiM npOBOJIOM C JIHaMeTpOM 1 MM. HaCTpOAK8 - HHJiyKTBBHaSI. 

CepJie'l:RBKH ua qacTOTe 100 Mrn - naTyHHble. 8 KORTypax sa 50 Mr11 'l:Hcno BHT

KOB - 10 H 12, COOTB8TCTaeHHO, a HS 50 Mru - .nO 6 BHTKOa, .ao6pOTHOCTb KOH

TypOB 30 f 50. Koacp¢IHilB8HTbl BKJ110'l:8HHB no aXOJIHOil: U ab!XOJIHOA uenSIM nOJI6BpanHCb 

aKcnepaMeHTam.ao. .anSI nepaoro KO!fTypa sa 50 Mru KoacjlcjlanueaT nKniOG:eHUSI Tpaa

sacTopa T 
4 

paaea 1, a T 
5 

- 0,5, .nns aToporo KOHTypa KoacjlcjlunueHTbl axniO'IBHHB 

paaa&I 1/3 • .nns nepaoro KOHTypa sa 100 Mrn KoacjlcjlunaeHT BKniO'IBRBSI ItonnexTo

pa Tp8H3BCTOpa T 
7 

COCTaBnHeT 1/6, a abiXOJIHOA uenH - 1/2 • .anSI BTOporO KOHTy

pa xoacjlcjluuueHTbl BKniO'l:eRBH paaa&I 1/2 • .naaable Jipoccenell: ,ap 1 - ,ap
8 

: 15 BIITKOa 

npOBOJIS d •0,12 MM Ha cjleppHTOBbiX cepJI8'1RBKaX C p •1000, liS 7 MM, fesepaTop. 

C YMHO)f(BTSneM BblnOnHeHbl a aHJIB 6noKa CO CTaiiJlapTHbiMU pa3MepaMH. flpB OTKJl~ 

aeHBH HanpSI)f(eHBSI naTaHUB a npeJienax -9a- -16,6 a( npa aopMSnbBOM pa6o'leM 

-12 B )G:BCTOTa Ha Bb!XOJIB reuepaTopa Be B3M8BSieTCSI C TO'l:HOCTblO 10-
4 • 

"8opoTa' H cxeMa ynpaaneHBSI 

Ha pHC, 4 noKa3aSbl npBHilUDU811J>IIbiB CXBMbl 'aOpOT' B ,JIOrUKB ynpaaneHHB, 

BblnonueHHble a OJIHOM CTaBJiapTBOM 6nOI[e. 8 K8'l:8CTB8 'aopOT~ (8 DO 6nOK-CXeMe 
/24/ 

aa puc, 2) acnom.ayiOTcH CTaSJiapTHble naseii:Bble 'aopOTa• • ITponycxaiOmaa 

'ISCTb 'aopOT" BbiiiOnHeBa aa TpaB311CTopax T 1-T s H T 5 (rT 311). naseAIIble 

"aopOTa" JIBTeKTUPYJOT BXOJIBble C11JiyCOI!JI81XbBb1.8 caraanbl c 'UICTO'i'oA. 100 Mru, 

npeapamaR BX Ba BXOJie B HMnynbCbl C JlJlBTenbHOCTblO 2 Heel!; Ba nony-BbiCOTe C 

M8KCHM8JlbHOA aMIIJlHTYJIOil: 2,5 a .B rny6usoA MOJiynBUBB 10% (c "laCTOTOA·10 Mru). 
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TaKHe napaMaTpbi caruana yJioaneTaopBIOT Tpe6oaaHBBM sanycxa nepec'leTaoro 

ycTpoil:cTaa sa 100 Mru H nosaonRIOT o6oii:THCb 6es JiononnaTenbHbiX cjlopMupoaaTe-

nell:. 

"8opOTa" ynpaanSIIOTCH OTPBilaTenbHbiMB UMilynbCaMB no aXOJiaM "cTaPT• B 

"cTon• c aMnnaTyJiaMu 1 -15 a. Tpurrep ynpaanenuH "aopOTaMu" (T no 6nox:

cxeMe Ha pHC, 2) ablnOnHeH Ha TYHHenbBOM JIHOJI8 T,a
3 

(3H801r), 41opMBp08aTeJlb 

no BXOJIY "cTapT" (411 Ha pac. 2) SIBJ1H8TCH OJIHOapeMSHHO HHaepTepoM, abiDOJlBeJI• 

Hb!M sa Tyaaem.a&Ix a o6pameuablx JIHOJiax (O.a, T.a1 (3HS01r), T~ (3HS01r)). 

41opMapoaaTenb no axoJiy 'cTon' (412 ua puc. 2) ablnonaea aa OJIHoaa6paTope aa 

TyaaenbBOM JIHOJie T.a
5 

(3H301r). 0Jiaoaa6paTop ua Tyauem.aoM JIBOJie T~ a ~

MapoaaTene no aXOJIY "cTapT' OJIHOapeMeHHO Cny)f(BT a K8"18CTB8 'aopOT' 8
1 

(CM. 

pac. 2), a OJIBoau6paTop aa Tyauem.noM JIBOJie TLia Ha axoJie 'cTon' - KaK 'aopo

Ta' 8
2 

(eM, pac, 2), 8 BCXOJIHOM COCTOHHHU TYHHenbSblil: JIBOJI T~ CM81118B Ba 

TyanenbayiO aeTab. ITaJieaue nanpSI)f(eRBH sa aeM cOCTaanSieT 50 Ma. TpaH3uCTop T 
5 

npu aTOM aaKpbiT, a sa ero KOnneKTope nOTeauaan paaea +15 a; 8 cxeMe 'aopOT' 

(8 no puc. 2) TPaH3BCTop T 
2 

6yJieT TaK)f(e aaKpbiT, 3anpemaH npoxoqeoe aw

nynbcoa c reaepaTopa aa nepec"leTHYIO cxeMY. ~epes aMHTTepabiA noaTOpHTenl>- aa 

TP8H3UCTope T 4 OJIHOau6paTop aa TYHHBJlbHOM JIBOJie TLia 6yJieT cMeiiieH o6paTHWM 

TOKOM 20 Ma ('aopO';I'a' 8
2 

no puc. 2 6YJIYT sa6noKupoaaHbl). Caraan no I!IXOJIY 

'cTapT' ab130aeT nepeKJliO"l8HBe TyHH8JlbHOrO JIHOJia T.a3 a COCTOBRBe C naJIBRB8M 

Hanpll)f(811UH la, TpaH3BCTOp T 
5 

OTKpoeTCB, nOT811UHan a ero Itonne~Tope DOHB3B,.,_ 

CSI JIO +8 a, TpaH3UCTOp T 
2 

Talt)f(8 OTKpOeTCR, U CUrHanbl C reHepaTopa CMoryT IIQ

CTynaTb Sa nepeC"l8TSYIO CX8MY, HH3KUA nOTBHU.Han a 3MBTTepe TpaS3HCTOpa T 4 
ablaoaeT cMemesae a o6paTBOM sanpaaneuau Tysuem.soro JIUOJia T.a

2 
(aopOTa B 1 

no pBC. 2 6noKapYJOTCS1) B CHUMeT o6paTSoe CMBIII8HBe H8 'fySaenbHOM JIHOJI8 TLia 

(aopOTa s
2 

no pa:c. 2 OTKpblaaiOTCSI a rOTOBbl K nponycitaHHIO uMnym.ca 'cTon•), 

CocTOHRBe Tparrepa sa TYSHem.HoM JIBOJie T.a3 peraCTpa:pyeTCH B11JIUJtauaeA sa 

na MnOG:Ke HaKanaaasa 5I ( TPaH3HCTOpbl T 7 ( rr 10) B T 8 ( rr 16)). Car san,. IIOCTyDB~ 

mull: c OJIHOBB6paTopa sa TYHHellltSOM JlUOJie Tlla Ba aXOJie "cTOn', nepeltniO'Uie'J' 

TYHH8JlbHbiA llUOJI T.a
3 

csoaa a COCTOHRBe c Manb!M naJieRBeM HanpSI)f(e!IBSI, "Bop9-

Ta' (8 pac. 2) aaKpblaaiOTCSI, a: npexpamaeTCSI c'leT BMnym.coa c resepaTQPa 

nepec"leTHOA cxeMoA. ITOTeHuaan ua xonneKTope TpausucTopa T 5 csoaa noablmaeT

CSI JIO +15 a, OJIHOBB6paTop sa TYHHem.HOM JIBO.ae TLia 6noKupyeTCH o6paTHbiM 

e 



CMemeHUeM1 a O.QHOBU6paTOp Ha TYHHeJibHOM llHO.Qe T.ll
2 

nepeBO.QUTCSI B COCTOSIHUe 

I"OTOBHOCTH K pei"HCTpauHU HMnynbCOB. Curaan no BXO.Qy "cTon", Bbl3BaBmHJ!: cpa-

6aTbiBaHUe O.QIIOBU6paTopa Ha TyHHeJibHOM .QUO.Qe T.ll
6

, nepeK1110'1a&T TaKlKe B COCTOSI

HHe C na.QeHHeM HanpHlKeHUSI } B TyHHeJibHbll!: .QUO.Q T.ll
11 

(3113Qlr) (Ha puc. 2 - Tpur

rep T 14) H3 HCXO.QHOI"O COCTOSIHUH C na.QeHHeM HanpHlKeHHH 50 MB. COCTOHHHe 9TOI"O 

TyHHeJibHOI"O .QHO.Qa HH.QHUHpyeTCH TaKlKe naMUO'IKOl!: HaXa11HBaHHH (TpaH3HCTOpbl 

T 15 (rriO) H T 16 (IT308)). B~orxoa TyHHe1lbHoro .QHO.Qa TLI
11 

ycanusaeTcs·u UHBep

THpyeTCH Tpaa:3acTopaMu T 11 (2TSOI) a T
12 

(1TS08) (no puc. 2- ~3 ). l:[epea 

9TH TpaH3HCTOpbl OcymeCTB11H9TCH o6p8TS:oe CMemeHHe Ha 10 Ma TYH.H91lbl'IOI"O .llUO.Qa 

T .llS Ha BpeMSI, noxa TYHH91lbHbllt .QUO.Il T .llJJ HaXO.QHTCH B COCTOHHHU C 601lbDiliM 

naaeHHeM HanpHlKeHus. TaKHM o6paaoM, XOTH oaaosu6paTop 11a TyHHenbROM auoae 

T.ll2 a pa36noxuposaH, nepexniO'IeHue Tpurrepa aa TYHHenbHOM auoae TLI
3 

a STO 

ape!MH 3anpemeHo. C aMUTTepa TpaH3HCTopa T 
12 

npoH3BO.QHTcsr TaKlKe 3anycx O.QHo

au6paTopa Ha TpaH3HCTopax T 13, T 
14 

( 2T30 1), c Bbrxoaa XOToporo CRHMaeTCH 

HMnynbC C 8Mn11HTY.QOlt 7 B H C .ll11HT91lbHOCTbiO 2 MKCeX, HCn01lb3YIOWHACH KaK HM

ny1lbC Ha'lana perucTpauuu B 3.Y. AA. ITo OKOH'IaHHH nporpaMMbl aanu.cu B 3.Y., 

c AA llOCTYnseT OTpuuaTenhHbllt HMnynbc KOHUa perucTpauuu C 8MU1lHTYllOl!: -6B 

H .Q11HTe1lbHOCTbiO 1,6 MKCeit. 3TOT UMUy1lbC YCIUIHBaeTCSI no aMUnHTy.Qe .QO -12 B 

TpaH3HCTopaMu T 21 ( 1 T308) a T 
20 

(1 T301), nocne 'lero nocTYnaeT aa TYHHenbHbil!: 

AHO.Q T.ll 11 H llepeX11IO'IaeT ero B HCXOAHOe COCTOSIHUe. 0.QH8XO 6nOKHpOBK8 TpHI"repa 

Ha TYHHenbHOM AHO.Qe eme He 38K8H'IHBaeTCH. 11Mnynbc C BbiXO.Qa TpaH3HCTOpa T 
20 

TaxlKe eme auljlcjJepeHuupyeTcsr, ljlopMa:pyeTcsr Ha TpaH3UCTopax T 
17

, T 
18 

( 1 T308) H 

o6ecne'la:BaeT YCTaHOBKY B "0" nepeC'19THOlt CX&Mbl. noxa a:a Bb~Olle TpaH3UCTQpa 

TIS npucyTCTByeT HMny1lbC YCTSHOBXH "0" ( 12B1 UOJIOlKHTe1lbHblltlc .llnHT9llbHOCTbiO 

4 Mxcex) 'lepea Tpaa:aucTop T
19 

(2TS01) (~6 no puc. 2) ocymecTsnsreTcsr 6noxu

poaxa Tya:a:e1lbaoro auoaa T.a
3

• no oxoH'Iaa:uu ycTaHoaxu a "0" nepec'leTa:ol!: cxeMJoi 

XO.QHpOBWUK HBXO.QHTCSI OUS!Tb B COCTOSIHUU I"OTOBHOCTU K pei"UCTpaUUH C119.QYIOW9I"O 

co6biTUH. TpaH\3HCTOphl T 
17

-T 
21 

o6pa3yiOT ljlopMuposaTenb, o6o3J£a'leHHbllt xax ~ 
4 

Ha puc. 2. 

Ecnu nocne perucTpauuu curHana "cTapT" B 3a.QaHHOM HHTepaane uaMepeHul!: 

12 OTCyTCTByeT HMnynbC Ha BXO.Qe "cTon" 1 TO C OTC'I&TOM nepeC'I9THOJ!: CXeMOJ!: 10 

HMnynbcos Ha aaljlljlepeauapyromyiO eMXOCTb aa axoae TpaH3BCTopa T
17 

u Ha TYH

HeJihHbiJ! aaoa T .a11 nocTynaeT OTpuuaTeJibHbil!: nepenaa -10 B c BbiXOM 1-ro Tparrepa 

10 

4-ol! nepec'leTHOl!: ll'leltxa ( Ha puc. 2 - T piS), KOTOpbil!: ycTaaaanuaaeT TYHHe1lb

HbiJ! .QHO.Q T.ll
11 

B UCXO.QHOe COCTOSIHHe U nepec'!eTHY!O CXeMy B "0" • ¢a3HpO&Xa Bbi

XO.QHblX HMnynbCOB "aopoT" He npOH3BO.QHJ18Cb 1 HO OHa MOlKeT 6biTb B .Q8HHOll: CXeMe 

llpOCTO ocymeCTB119Ha no.Qa'lelt CUI"Ha110B C BblXO.Qa 100 Mru Ha BXO.Q HMeiOWHXCSI 

"aopoT" B nepec'leTHolt cxeMe Ha 100 Mru. 

ITepec'!eTHaH cxeMa 

ITepec'leTHaSI cxeMa, xax ylKe roaopanocb Bhime, coaeplKBT 4 OT.QeJibHhiX 6noxa. 

ITepec'leTHaSI cxeMa .a:a 100 Mru c xoaljlljluuaeHTOM nepec'!eTa 16 BhmonaeHa Ha 

TyHHenbHblX .QHO.QSX H3 p -repMaHHSI. 0CTa1lbHble Sl'leli:XH Bb1UOJ1H9Hbl Ha OCHOBQ 

CTSH.QapTHblX nepeC'IeTHbiX .QeKall 011511. I13MeHeHa T<>_1lbKO CHCTeMa u;vmynbCHOI"O 

c6poca B nOTeHUU81lbHbiX Bb!XO.QOB. 

Xapa;KTepHCTHXB 

.llaljlljlepeHUBaJibHaSI naHeliHOCTb XO.QHpOBWHKa H3MepsrnaCb perHCTpauuell: cny'lalt-
/25/ 

HbiX apeM&HHhiX BHTepaanOB • Ha BXO.Q "cTapT" nO.Q8B8J1HCb CUI"HaJ1bl 0T ·cuBBTBJ1-

11HUBO.HHOI"O C'leT'IUKS 1 KOTOpbilt pei"HCTpBpOB811 UMnylll>Cbl OT ·a' -HCTQ'IHII'Ka, Ba 

BXO.Q "cTon" - CHI"Hanhl OT reHepaTopa C 'laCTOTOlt 10 KI"U. QueHKB .QBijlljlepeHUBaJib-
4 . 

Holt naael!:HOCTU nocne peracTpauaa 10 aMnyJibcoa B KalK.QOM KaHane .Qa!OT sena-

'IHHY :t.l %. Ha6niO.Qanacb "sht6pocht" c nepaoaoM B 32 KaHana, KOTOphte, aeposrrao, 

6h!J1B CBSI3aBbl C H9'19TKOlt yCTaBOBXOlt Ha "0" B nepec'leTHOM ycTpOltCTB&. fipB 38-
3 

rpy3Kax 6onee 10 co6biTBltlceK a:a6n10aaeTCH BHTerpaJibHaH HenuaeltHOCTb. 

YM9HbW9Jme WBpHHbl KaHana KO.QBpOBWHKa B BaCTOSIWQM HCU011H&HBB B03MOlKHO 

3a C'leT .QOU011BQHBSI HOHHYCHbiMH 11H601 BepOSlTHee 1 XpOHOTPOHHbiMB HHTepnonSITOpa

MH. fipB 9TOM mHpBHa KaHana MOlKQT 6b!Tb yMeHbWeHa B H&CKOJibKO pa3. 

8 3aKJ1!0'19HBe aBTOpbl 6naroaapsrr !O.K. AKHMOBa 38 noaaeplKKY U BHUMSHHe, 

B.C. Kp.acao6opo.Qosa, IO.M. Banyeaa, B.¢. BopeltKo 3a ahmonHeaue OTlleJibl!biX 

6noxoa cxeMbl a noMOmb B H3Mepeaasrx, B.IT. Eaepcxoro 3a noMOWb B B3Mepeaasrx, 

a TaKlKe B.r. 3aaoaa, B.B. KanHHH'Iea:xo, 10.11. Cycosa B B.M. na'IHIIOBa 3a KOH

cyJibT81lHH a noneaa:hle o6cylK.QeHHSI. 
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PyKOIIHCb IIOCTyiiHna B H3.[(8Ten&CKHA OT,nen 
12 arrpenSI 1967 r. 

cmapm cmon 

a) 

HQ 

,JtJIIIIJI'fUHQIOUI/N 

!/CI'1lPIJt].Crn8o 

re:,.,eg:·i I I I I I I I I I I I I I I I I I I I I t 

Cmon 

5) 

Pac. 1. fipBBllHD pafl9'1'hl Bp9M8HHOrO KOABPOBIIlBK8: 
a) CSnOK-cxeMa, 6) apeMeHsas QBarpaMMa. 

IS 

t 

t 

t 



UMn. lfOH14Q 
"1..J pef!ucn'lp. c 1111 

UMR 1-/QI.Ia.na. 

L.J f'E'i!,;cmp. HO 1111 

Pac. 2. nomuul 6noK-CXeMa BpeMeHHOro KO.llHPOBlUHK8 lUI 40,96 B:a.aanoB 
C lllllpBHOll 10 IICE!K. 

Pile. s. npiiHUHDII8nbiUIH cxeMa reaepaTopa, CTa6anB3HpOB8HBOro KsapneM, 
II YMHOlKBTenSI 'IBCTOTbl H8 100 Mrn. 
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+121 

+2'11 

't:.•'TJI' 
1..J" 

zo • 

.P• 

I , ~- r· ~~~ ~Jill;t[ . ~ .. ,~~;: I I An A•u,.-
LJ" <1jol.l 

liz 

+Ill 

Pac. 4. npaananaanbii&SI cxeMa "BopOT" 11 cxeMbl ynpasneiiBSI ,Ko.ttapoBIIlBKa. 
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