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• 

0.101ca.aa exewa COBDSA811BA B a.BTIICOBD8A811BA B&.Bocexy.BABoro .IIB&Da30Ba. Maxeawam.Ba.a 

3&rpyaxa CX8Mhl DO BXO.IIY - 33 Mru, 'f}'BCTB.BTeJIIolfOcT& - 0,3 Bo B cxewe BCDOIIh3yeTC.R Ma

noe lt011B'I8CTBO aneMe.BTOB 110 Cp8B.B8.B.B10 C liO.IIOOB&IMB CX8M&MII, BCCD8.IIOB81f.lfbiMB B pa5o

/J/ 
Te • Pa3pema~ee Bp9M.B CX8M&I COBD&.II&IIBA ( ~ 6 BC&K) nerxo M8BB9TCB ayTeM 3&Me-

lfhl O.II.BOI «!JopMBpytomelt llllllJIII ( 0Tp930K xaoenR) COOTB8TCTBy~el .IIIIBBhlo 

flpB.BD.BIIllam..aas cxewa coBD&.II&BBit a aBTBCoBD&.IIe.BBI DpaBe.lleBa .11a pac. I. HwDyn&chl, 

DOCTyDSIOiiiBe 88 BXO.II lt888DOB CX8Mhl COBD8.118.BBft, Dp9.11B8pBT8JIIoBO orpa&B'IBBalOTCB DO 8MD

DBTy.ll8 o6pameaa~o~MB .IIBO.IIaMR {OT.ll
1

, OT.ll
2

, OT3
3

) , xoTOp&le Dpa 9TOM TaxJ~Ce o6pe3&JOT 

B&lopochl DpOTBBODOIIOlKifOA DOIIRpBOCTBo 3aTeM ycBIIHTeiiB- orpaBB;;;IIH { T I B T 
2
,, T 

3 
B T

4
, 

T B B T 
6

) OKOB'I&Teii&BO «!JopMBPYJOT 8TH BMfiYil&C&I DO 8MDnBTY.II8 • 4>opMBpoBa.B.Be BMfiYII&-. 

COB J10 .IIIIHT811&BOCTB OCYIJI9CTBII.IIeTCR O.llfrolt ljlopMBpyiOID81 IIBB.Bel { «<ln) • 8 K8'19CTB9 T&XOI 

IIBIIBB BCD011&3Y9TCR COOTB8TCTBYIOID91 .lllllllfhl 0Tp930K Kaoen.a, BhiDOIIB8.111f&lll .118 OCBOBe K8-

6enB PK-19 (.IIB8M8Tp B&yTP8BB&ro DpoBO.II8 ~ 0,2 MM). 3Ta «<ln BBIIR9TCB oomel aarpy3-

/3/ 
Kol, If& ltOTOpolt ocymecTBII.R8TCB COOpKa BMfiYII&COB BC8X K888110B CX8M&I COBD8.119BBI • 

B K8'19CTB8 8n8M8BT8 oT6opa COBD8.119BBI B 8BTBCOBD8.118BBit BCDOII&3y8TCB .IIB~epea-
/4/ 

IUI&II&.Bhllt ycanaTen& { T 
1 
I, T 

12
> • HMDym.chl co acex K81fanoa cxeM&I coanaAeBalt n'ocne 

c6opx.a aa c~~n DocTynatoT Ba 6a3y TpaB3BCTOpa T 
11 

a oTxphiBSIOT ero. YposeB& oTnapaBBB 

9TOro Tp8.113BCT0pa 0Dp9.118DB8TC.R ypoBB8M DOTe.lfDII8118 6a3~Tp8.113BCTOpa T 
12

, KOTOpbiA B 

38BBCBMOCTB OT Kp8TIIOCTB COBD8.118.B.Bit YCT8.118BIIHB89TCR DepeKII10'18T811BMB fll B fl
2

• Ha 

pBCo 2 Dp.BB9.119B rpalj>BK, .118 ltOTOpoM DO OCB OP.IIB.If8T OTIIOJIC8B C'I8T BMDyii&COB .118 BhiXO.II8 

cxeMhl coanaAeaalt, a DO oca a6cuacc - noTe.lfD.Ban 6&3&1 Tpaa3BCTOpa T 
12

• H3 pac. 2 BB.II

IIo, 'ITO .IIB8D83011 B3M9119BBB UOT911llB8118 083&10 Dp.B KOTOpOM C'18T DpaltTB'I8CKB .119 M9m19T

CR, paae11 0,2 a. 

Jln.a CTSII.II8pTB38DBB BhiXO.IIIIhiX BMDyn&COB BCDOm.3yBTC.R O.IIBOBB6paTOp 118 TYBB911&BOM 

.IIBO.IIe (T.ll), xoTOphllt BXDIO'Iell aeDoCpe.IICTBeiiBo B xonnexTop TP&B3BcTOpa T 11 • .llan&Belt

mee ycaneBBe awnyn&ea oABosa6paropa • pa3.11eneBBe sa .IIBa BhiXO.II8 ocymecTBII.IfeTcB yca

IIBTeneM (TIS' T 
14

, T 
15

). 

HMnyn&ehl, DOCTynatoiDBe .11a BXO.II aa.aana aiiTacoaDaueBBI, Docne ycane11as a «!JopMBpo

aaus uo awuna-ry.lle (T 7, T 8, T 
9

, T 10> DOCTynatoT sa 6a3y TP883BCTopa T 
12

• Ecmr Dpa 



STOM HA 6a3y Tp8H3RCTOp8 T 
11 

npRXOilHT RMnynbCbl CX8Mbl COBn8118HRII, TO OllHOBR6p8TOP 

(Tn) ae cpa6aTbJBa8T R aa BbiXOil8 CX8Mbl RMnyn&c OTCyTCTByeT, B aaHHOil CX8M8 ljlopMR

poBaHRH RMnynbCOB KaHana aHTHCOBnaaeaRII no llnRTenbHOCTR H8 npOB3BOilBTCH, Talt KaK aa 

BXOil STOI'O KaHana nocTynaJOT BMnynbCbi, yJKe cljlopMBpOBaHHble no llnHT8nbHOCTB , npa H8-

06XOilBMOCTB T8K08 ljlopMHpOBaSB8 nerKO ocymeCTBBTb, ecnB BKnJOqBTb ljlopMHpyJOmyJO nHHHJO 

s xonnexTop Tpas3acTopa T
8

• 

KpRB&Ie pa3p8mesaa asy:o:paTsoll a TpeXJCpaTHoll cxeM cosnaJlesRA npa B8naquae 4>n 
0,5 M H 1,5 M npHB8118Hbl COOTB8TCTBeHSO Sa pRCo 3 R 4,113 STBX pRCYHKOB BBJlBO, qTQ sljlljleKTRB

HOCTb CX8Mbl COBnaaeHRll C P,113P8WaJOlliRM Bp8M8S8M 6 SC8K paBR8 100%. KpRBaH pa3pemesHH CX8-

Mbl asTRcosnaaeaall npaseaeaa sa pRe, 5. Pa3pema10mee speMB aTOll cxeMbl onpeaemn•TcH 

npH 3allaHHOll B8nBqHH8 4>n CX8Mbl cosnall8HRI llnRT8nbSOCTbJO HMnyn&COB, pocTynaJOlliRX aa 

sxoll KaHana AC. 31jlljl8KTHBHOCTb CX8Mbl aHTBCo!ln~ll8HBll 6blna B ll4SHOM cnyqa8 H8 xyJK8 

99,9%. KpBBbi8 pa3pem8HHH csaManRCb aa nyqx8 W -M830HOB CRBXPOllRKnOTpoaa 06~1lH-

H8HHOI'O RHCTRTyTa llll8pHbiX RCCn8JlOBSHRll npR RHT8HCRBHOCTR 40,000 BMn/C&K, 

B onac&IBa8MOll cx8M8 cosnall8HRll B aSTRcosnaa8HRll !183118 Rcnonb30B8Hbl ran&!lasa

q8cKH8 CBH3R, qTO 11a8T B03M0lKHOCTb Cylli8CTB8SSO COKpaTRTio 88 M8pTB08 !lp8MIIo nna on

pea8neHBII M8pTsoro Bp8M8HB cx8Mbl cosnall8HHll acnon&3osancs r8sepaTop naKeTa saaoc8-
/5/ 

KYHilBbiX BMnyn&COB sa TyHB8nbBOM llBOil8 o Ha pBCo 6 npH!181l8Hbl ljloTOrpaljlBB BbiXOilBbiX 

HMnynbCOB CX8Mbl CO!Inall8BRll0 KOI'Ila Ha E!8 BXOil nOJlaeTCH COOTB8TCTBYJOWHll naK&T BMriynb

COB C BbiXOila I'8H8paropa, 113 pBCYHKa BBilHO, q;ro. CX8Ma COBnljll8BBll MOlK8T pa6oT8Tb npB 

3arpy3K8 n8pHOJlBq8CKBMB BMnynJ>C8MB c qacToTOll • 33 Mrn. 

flpH MOHTalK8 npBB81l8BHOll CX8Mbl COsnall8HBll H aHTBCOBnall8BBll HE! Tp86yE!TCS noa6opa 

KaKHX-na6o :;~neM8HTos. HacTpoiiKa cxeMbl CBOilBTCH K TOMy, qro ycTaaas.nasaeTCH s8o6xo

llHM&tll noTemaan 683bl TpaB3BCTOp4 T 
12 

C nOMOllibJO noT&SilBOMeTpo!l nT1 B nT2 COOTBeT

CTB8SHO ana KpaTHOCTH cosnall&B!ll 2 B s. B Jlaaaoll cx&ME! acnonb3oBaHbl repMaBRE!Bble o6-

pam8HHbl8 llBOilblo Tjl8H3HCTOpbl TBna 1T308B, TyHHenbHblll llBOil TBna 311301f, 

B 3aKnJOqE!aae asTophl 6naro11apaT IO.r. Byaamosa a B.r. 3aaosa sa o6cyJKilesRe se

xoTop&tX sonpoco11, C!lllaaaablx c Aaaaoll pa6oToll. 

n B T 8 p a T y p a 

1. IO.K. AKHMOB, A.l;l. Kynuos. npenpBST 011~111. 2434, ny6aa, 1965. 
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aacTopa T II npHXOilHT HMnyn&Chl cxeMbl coanaJ]eHRII, TO OllHOBH6paTop 

.aeT a aa BblXOile cx&Mbl BMnynbc OTCyTCTByeT. B IIBHHoA cxeMe ,PopMB

xaaana aHTBCOBnBil&HHII no JlnRT&nbHOCTH He npOB3BOilHTCll, TaK KBK HB 

nocTynaroT HMllynbCbl, yJKe c,PopMHpOBBHIIbl9 no AnRT&nbHOCTB , npR H&

lflopMHpOBBHH& nerKO OCYlll&CTBRTb, &CnR BKniO'IRTb ,PopMRpyromyro nRHH!O 

ReTopa T
8

• 

ID9HRll llBYXKpaTHOII H TpeXKpBTHOI! CX&M COBna)I&HRI npR BenH'IHH& ~n 

ll&Hbl eoOTB&TeTB&HHO HB pRe, 8 R 4,113 STRX pRCyHXOB BRIIBO, 'ITO a!fllfleXTRB

IlSHHII c pl!apemaromaM apeMeaeM 6 acex paaaa 100%, KpRBasr paapemeaRH exe-

rrpaaeaeaa aa pRe. 5, Paapemaromee speMB aToll exeMbl onpeAensreTeH 

HHe ~n exeMbl eoananeHuA nnRTenbBOCTbJO HMnyn&eoa, ,noeTynaromax Ha 

lfl<!>eKTHBHOeTh exeMbl 8HTBeOBnaneHBII 6blli8 B II8HHOM cny'lae He xyJKe 

pemeHHll eHBManReb HB RY'IK9 W -M930HOB eRBXpOllHKnOTpOHa 06~AB-

HJlepHblX ueenenOBBHHII npR HHTeHeRBHOCTB 40,000 HMn/eex, 

II cxeMe eoanan&HBII B BHTRCOBnaA&HRII 893119 BCnonb30BBHbl ranbBBBB

JlaeT B03MOlKHOeTh eymeeTB9BHO COXpaTBTb ee M9pTB09 Bp&MII, Jln11 on

BpeMeHB exeMbl coanaAeauA aenonbaoeaneB r&HepaTop naxeTa aaaoee
/5/ 

Ha TYHHenbHOM llBOAe • Ha pac, 6 npaaeAeHhl lflororpa,Puu Bb!XOABhiX 

OBnaaeHRII, KOrlla HB ee BXOA nona&TCH COOTB&TCTBYIO!llBII naxeT BMriynb

aTopa, Ma paeyHxa aaaao, 'lro·exeua coanBAeaaA MOli<&T pa6oTaTb npu 

eKBMH BMnynpeaMR e 'IBCTOTOI! '" 88 Mru, 

npaseneHaoA exeMbl coananeHuA a BHTReoanaAeHal! ae Tpe6yeTcsr no116opa 

HacTpollxa cx&Mbl CBOilBTCH K TOMy, 'ITO ycTaBaB.nRaaeTcsr aeo6xo-

3bl Tp8H3RCTOpa T 12 C nOMO!QbiO nOTeHAROMeTpoB nT
1 

R nT
2 

COOTB&T

eTR coanaaeaaA 2 u 8, B naaaoA cxeMe acnonb3oBaHhl repMaaueable o6-• 
IJlBH3ReTOpbl TBna 1T808B, TyHaen&Hbll! IIROA TRna 311801f, 

aaTop>.I 6naronapsrT IO.r. Bynsrwoaa R B.r. 3aaoea aa o6cyli<Jlea&e ae

ceaaaaHblX e aaaaol! pa6oToA, 

n u T e p a T y p a 
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N [orH. ea.] 
1,2 

0,8 

a,t, 

0 
0,5 

a...... 

0,6 

,_ 

' 0,1 ~8 v {6] 
Pac, 2, 3&8HCHMOCTib C'18T8 HMnynlbCOB Ha BI>IXOJle CX8Mbl COBD8Jl8HHl! OT DOTeHUH&na 

6&31>1 Tpaaaacropa T 
1 2

• 

N [orH.ea.J 
L,O 

(~· t ... , 
"\ 

I 

0,13 

1 2 

0,6 

O,l., 

Q2 

J \r 

0 10 20 30 t [HceK] 

Pac, 3, KpHBI>Ie paapemeHBll llBy:Up&TBOll CX&MI>I COBn&ll&BBll, 1-llnBBa <I>JI p&Blla 0,5 Mi 
2-llnBBa <I>JI paaaa 1,5 M, 

8 

-

·1: 

s 

N [oTH.e8.] 
1,0 

I ,..r" 1\. 

0,8 I I 

1 2 r 

i 

I 

0,6 

0,1., 
I 

0,2 

.J 
0 JO 20 30 t [Hcet< 

v 

Pac, 4. KpHBbie paaperneHHSI TpexxpaTHOII cxeMhi connaneaul!, 1-nn~ 
0,5 M; 2-nnnaa <1>11 panna 1,5· M. 

. 
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N [orH. ea.] 

1,2 
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CHMOCTh cq9T8 HMnyn&COB K8 B~xoae CX&M~ COBnaaeKRft OT DOTeHUR&na 

Tp8K3BCT0p8 T 1 2' 
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L,O (" 1 v' ~ 
0,8 

J. 2 
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paapeweKHR asyxxpaTRoA cxeM~ cosnaaeRRA. 1-anaaa tt>n paBBa 0,6 M; 
lf>n P8BB8 1,fl M, 
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PHc, 4. KpHBbte paaperneHHII TpeXKpaTHOA cxeMbt connaneKHA. 1-nnHHa <l>n panaa 

0,6 Mi 2-nnHH8 lf>n paBH8 1,6' Mo 
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N LOTH. ea.] 
L,O 

0,8 

. 

1'1 1/ 
r 

I 

0,6 

O,lt 

0,2 

\ J 
-

0 30 t [Hce«] iO 20 

Puc. 5. KpRBaR paapemeusr cxeMbl aaTacoana.QeaaA. 

8 

• 

Puc. 6. BbiXOAHOA HMnym.c cxeMbl coananeaaA, npH noAa'!e aa ee axe 
C p83liii'IHbiMH , nepHOAa·MB ( I ) ( 8) - I • 8Q HCeK I ( 6) -

(B) - 1 • 50 acex; (r) - 1 • 60 acex. Ueaa 6onbmoro 
30HT8DH ..;. 150 HC8K, DO BepTRK8DH - 2 Bo 

~ • 9 



N corH. ea.J 
J.,O 

0,8 

-~ I/ 
r 
r 

0,6 

0,/t 

0,2 

\. J 
0 10 20 30 t [ HCeiC} 

Puc. 5. KpRBaH paapemeus cx&Mbl aaTacoBna,qeaBil, 

Puc. 6. BbiXO.Qaoll HMnym.c cxeMbl coBna,qeaall, DpB no,qaqe sa ee BXOil naxeTa HMnyn&coB 
c paana'lllbiMR,nepao.QaMH( 1 ) (a)- 1 • 80 Hcex; (6)- 1 • 40 acex; 

(B) - t • 50 Hcex; (r) - t • 60 acex. Ueaa 6on&moro aeneaaH no ropa-
aoaTana - 150 acex, no BepTaxana - 2 B. 
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8 .. 


