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Bsene&ae 

HM810Jll8SICH B IUICTOlllll88 Sp8MH HBT8HCHSHOCTb ny'l][8 DpOTOHOB CBHXpO<j>a30TpOH8 

OHSIH 8'10
10 

npoToHoe/uBJUI naeT &03MOlKBOCTb M8TOJ18MH aneJtTPOHB][H HCCnenoeaTb pac

ceSIBBe 'l8CTBil SWCOKOil 9BeprHH Ha 60n&mH8 yrnw, 

nnH ODhiTOB T8KOrO pona Tpe6yeTCB annapaTypa, o6n8)18IOJllall )10CTaTO'lHWM 6WCTpo

nei!CTBH8M H BhiCOKOA CTa6Hn&BOCTbiO, nepsoe Tp860&8HB8 o6ycnasnBB88TCSI H806XOJ1BMo

CTblO perHCTp8DBB Da)1810Jll8rO B8 MBW8Bb 6on&moro DOTOita 'laCTBilj BTOpoe - TBM, 'ITO 

paCCaHBHbiA DOTOK 'laCTRil RM88T ManyiO RHTBHCRSHOCTb (no 1 '!aCTHilbl S 'lac), 

B naHHOM a~tcnepaMeHTe BCDOn&aoeanac& 17 C'l8~BitOB, cpena KOTopwx 6wnB CllBHTBn-

nHUHOHHble, 'IBpeHKOBCKBB B ra30SblB, 'ITO Tpe6osano OT annapaTypW BWCOitOi! 'lyBCTSHTBnb

HOCTB, npHMBHaHHB pa3pa60T8HHOrO HaMB KOMDnBKCa BDDapaTyphl B CO'IBTaHBH C ra30BbiMH 

'IBpBHitOBCIUIMH C'IBT'IBitaMB C <1>3Y -36 naeT B03MOlKHOCTb perHCTpHpOBaTb HMDyn&C, Bbl3BaH

HbiA 1 <jloToaneKTpOHOM, Bbi6HS8BMblM C <jloToKaTO)la, 

~anag RHTBBCHBHOCTb paCC8HHHOrO Dy'!Ka Tpe6yeT BhiCOitOA TO'IHOCTH perHCTpBDHB 

co6wTBil, TaKaS! TO'IHOCTb MOJKeT 6biTb nocTHreyTa s~tniO'!eHBeM cxeM BTOpH'IHhiX COBDa-

J1BHHi!, 3TO BKniO'IBHHe )laST B03MOJKHOCTb npH 100% 9ojl¢eKTBBHOCTH perHCTpa!lBH yCTpaHRTb 

B03MOlKHhle HeCTa6BnbHOCTH B pa3HhiX KaHanax H DOBWCHTb )10CTOBBpHOCTb perueTpallHR 

ueTHHHhiX eo6biTHII, BnoK-exeMa BKniO'IBHHll npaaeneaa H8 pRe, 1. KoaTponeM npaaun&ROeTH 

pa60Tbl 9TOrO SltniO'IBHHH HSnHaTeH 0)1HHaKOSOCTb e'!eTa B KaHane R B MOHBTOpe DpH D0)1-

KniO'IBRHH HX Ha 0)1HB H TB lKB eqe~HKH, npH 9TOM Tpe6yaTeH C06niOJ1BHBB enenyiO!IIHX 

Bp8MBHHWX eOOTHOWBHHli B annapaType: 

rne 'n - MBpTBOe BpBMH )1HeKpBMHHaTOpa, 'en- MBpTBOB BpaMH eXBMhl DpODYClUIHHH, 

Tne - MepTaoe apeMH nepec'!eTBoro yeTpolleTaa; 

r)lB I K - pa3p6WBI0Jll98 BpBMH CXBMbl COSD8)18HBH B KaHane, t M - paapewaiOJllBe BpBMH 

CXeMhl COBfi8..LJ.eHHSI B MOHHTOp ej 
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s) pa3pewaiOIJl99 Bp9MSI BXOnBbiX onOKOB (no CX9M COBnaneHHII) t BX ·: 10 HCOK, COI'

naCHO pacnpeneneHHIO HMnym.cos, nocTynaiOmHx sa sxonbl ycHnHTenell npH paoo'lllx 3arpy3-

Kax (pHC. 2) • 

npHHHMall BO BHHMaHHe pa3pewaiOm9e BpeMB nep9C'leTHbiX ycTpOIICTB, npBM9HBeMblX 

B paooTe, Mbl BblopanH cnenyiOmae MepTsble a pa3pemaiOmse speMeua annapaTyphi: 

1c • 100 HC911: 

'en• 120 seeK 

'n • 220 HCeK 

1< 
10 HCOI! 

tM • 8-10 RCalt 

npa OTCYTCTBHH orpaHB'laHHII CO CTOpOHbl napaC'laTHOrO ycTpOIICTBa MepTBOa Bp9MSI nHC!!pB

MHBaTopa H cxeMhi nponycKaRHSI MOlKeT ObiTh yMellbmaxo no 60-70 seeK. AnnapaTypa Bbl

nonuaua s BHna Haoom.wux 6noKos: ycxnxTanell-pa3MBOlKBTanall, cxeM cosnaneRHII c aBTB

cosnaneHH SIMH, nHCKpHMHHaTopos, exaM nponycKaRHII ( BTOPH'lHhiX ex eM cosnanaaxll). Coe

nxaaRHR MelKJly 6noKaMI< ocymecTsnsnoTCSI Ka6eneM PK-19 nnauoll 1,5 M (8 acaK). llnB 

HanelKHOil paoOThl CXeM aHTHCOBnanaHHil HMnym.Chl nonlKHhl onepOlKaTb HMAynhChl COBOane

HHil, 3TO nOCTHraaTCSI nona'leil HMnynbCOB Ha BXOn aHTHCOBnaneHHil ltOpOTKHM KaoeneM 

nnHHOil 0,3 M (1,6 HCeK), MelKJly BhiXOnOM CXeMhl COBnaneHHII H BXOnOM CXeMbl nponycKa

HHB BKniO'laHa fiOCTOSIHHaSI 3anapli<Ka, KOTOpaR KOMnaucapyaT BpeMeHHOil pa30pOC nHCKpHMH

HaTopa a aro 3anapli<Ky, BenH'lHHa 3anaplKKH 50 HCaK. 

llnS! CHHXpORH3allHH annapaTyphl C CHHXp04>a30TpOHOM npHMaHReTCSI CHCT9Ma ynpasne

HHR, KOTopaK npHBOnHT s naiiCTBHa annapaTypy HMnym.coM 3anycKa. HMnym.c 3anycKa, c<jlop

MHposauBblll CXaMOII 3anyCKa, nOCTynaeT Ha BXOn BOpOT MOHHTOpHOII CXeMhl COBnanaHHII. 

KouTpom. paooThl CHCT9Mhl ynpasnaBHB ocymacTBn>leTC>I ocaannorpacj>oM 3H0-1. CoobiTH>I 

parHCTpHpyiOTC>I C nOMOJllhiO n9KaAHbiX napaC'laTHbiX yCTpOiiCTB Ha TpaH3HCTOpax C pa3pa-
/1/ 

WaiOIIUIM Bp9MaHaM 1QQ HCaJC, OnHCaHHbiX B paiSOTa • npaMeHaHHa pa3MHOlKHTenal! naeT 

B03MOlKHOCTb narKo ocymecTsn>ITb uaooxonHMhia napaKniO'leHB>I s npoaacce paoOThl. 

Bo scax cxeMax npBMeHaHbl BhiCOKO'laCTOTHble nucl>ci>y3HOHHhle TpaH3HCTOphl c rpaHH'l-

uoll 'lacToToll raaepxposaHHSI f rp, • 700 Mrn, B CT • 100 -150; repMaaHeBhla Tyuuam.uble 

nHOnhl C AHKOBhiM TOJtOM 10 Ma H BhiCOKO'laCTOTHbla nHOnhi THna ll602A, 

On!!caga exaM 

llnR scex exaM china Bblopaaa BhiXOnHa>l aMnnHTyna onuoll nongpuocTH a senH'lHHhl, 

nonolKHTanbHa>l AOfiS!pHOCTb onpanenaaa HH3KOOMHOII Harpy3KOil Ha BhiXOnaX CXeM TpaH3H

CTOpOB Tana p n p • MaJtCHMam.Ha>l sanH'lBBa aMnnHTynhl s coenHBHTem.Hhlx Kaoansrx co

CTaBnSiaT 0,75 s H onpanenaua sxonaWH cxeMbl cosnanaHHII ua nHonax. Bee cornacosaHHB 

c Kaoan>IMH ocymacTBnaahl co cTopoHhl BhiXonos exaM, 'ITO naeT xopowee cornacosauHa 

s mHpOKOM nHanaaoua 'laCTOT, 

4 

npHHilHAHan»HaSI CX9Ma 

ycHnaTenR T 
1

, T 
2

, 

T4-T7 H T9-T12' 

9MHTT9) 

HMnym.cbl c 4>3Y no • 

Ha BXOn yCHnHT9fill. 

2-KaCJCanRhlil yCHnHTaJD 

panuaro cj>pOHTa npBM9HSIQ' 

llHOnhl JX
2 

H n
3 

cnylKaT nnSJ 

nHHaMH'laCKOrO nKana30Ha s : 

OT aMAnHTynKhiX nap'lrpy30K 

'lHTb xopomy10 paoOTy ycHm 

m,aSI uenoqKa R 1 C 
1 

c r -~ 

H MllynhCbl c KOM91!TOI 

paTens T 
3

, T 
8

, KOTOphla Cin. 

XOnOM YCKfiKT9fiSI, 

KacKan pa3MHOlKHTang 

coenHHaHhl. Bhlxonbl pa3MHO 

PK-19, 

XapaxTepKCTKKK ycana 

1. non>lpKOCTb BXOnHhl 

2. llHana30H BXOnHhiX 

3. Bxonuoa conpOTHsn< 

cos. 

4. BpaMSI ycTanosneuH 

5, 3aneplK1ta MelKJly BX 

6, noTpeOn>leMBSI MOIIll 

Cxe 

C BhlXO)lOB yCKnHTan>l

naHHil-aHTHCOBnaneBHII, 

llJaCTHI!8HanbHaB CXeMI 

3anycKoM npHsenaua 11a pRe 



oenaneaaa) t < 10 HCeK, cor
BX -

ycanaTeneA npa pa6o~x aarpya-

THbiX ycTpOJICTB, npBM9HB9MblX 

ae epeMeaa annapaTypbr: 

IC9K 

0 HC9K 

TpOJICTBa MepTBOe Bp9Mll J]BCKpB-

0 60-70 aceK. AnnapaTypa Bbl-

eneA, cxeM coenaneBBA c aHTB

a'IHblX cxeM coenaneaaA). Coe

nnaaoA 1,5 M (8 aceK) • .lln11 

onepe~Tb BMnynhCbl coenane

~naneaaA KOPOTKBM Ka6eneM 

HBJI B BXOAOM CXeMbl npOIIyCKa

T BpeMeHHOA pa36pOC J]BCKpHMH-

npHMeH!IeTC!I CBCT9M8 ynpaene

aanyCKa. 11Mnynbc aanycKa, cq,op

HHTopaol! cxeMbr coenaneuaA. 

lBnnorpa<!>oM 3HO-l. Co6b!THH 

~TB Ha Tp8H3BCTOpaX C pa3pe

MeH9HH9 p83MHO~Tenel! Jl89T 

aRHH B rrpouecce pa60Tbl. 

HOBHble Tp8H3HCTOpb1 C rpBHB'I

-150; repM8HBeBbl9 TyHH9nhHble 

THna Jl602A. 

lHOJI nOil!IpHOCTH B BenH'IBHbl. 

<Oll Ha Bb!XOA8X CXeM Tp8H3H

C09J]BHHTen&HbiX Ka6enSIX Co-

Ha .oBonax. Bee cornacoaaHBJI 

naeT xopowee cornacoeaaae 

YcanaTen&-pa3MHO~Ten& 

npBHUHnHan&HaB cxeMa ycBn&TenB npHBeneHa Ha pac. s. Ou COCTOBT B3 2-KaCKanHoro 

ycanaTena T 
1

, T 
2

, 9MBTTepHhlx noeTopaTeneA T 
8

, T 
8 

a 4-KaHan&HbiX pa3MHOlKHTeneA 

T4-T7 H T9-Tt2• 

11 Mnyn&cbl c 4>3Y no Ka6ento PK-2, cornacoeaHHOMY co cTopoahi 4>3Y, nocTynaroT 

Ha BXOJl yCBnHT91lB. 

2-xacxanabll! ycanaTen& BblnoJIHeH no cxeMe c o6mau 9MHTTepoM • .llna xoppexnaa ne

penaero cPpOHTQ npHMeH>IItTCH OTpHU8T9n&H8B o6paTHaB CBH3h B uena 9MHTTepa (R a, R! ) • 

.llaonbl .U
2 

a .n
3 

cnylKaT 11nH yMeHhweaaa epeMeHB eoccTaaoeneHHB ycanaTenK. Yeenaqeaae 

naaaMH'IeCKoro naanaaoaa BXOilHbiX aMnnHTyn no 5 B a rrpenoxpaaeBBe nepeoro Tpaona 

OT 8MITJlHTYAHbiX rrep~rpy30K o6ecne'IBB89TCB orpaHB'IBBQIOJllHM AHOJ]OM Jl
1

• 'iT06bl o6ecne

'IHTh xopowyro pa60Ty ycanaTena oT naqex aunyn&coe, aa BXone eeeneaa nacjxpepeauapyro

maa nerro'IKa R 
1
C 

1 
c r •3 aceK a nepexonable eMKOCTH yeena'leHbl no 5,0 ·Mx<!>. 

11Mnyn&Cbl c KonnexTopa T
2 

rrocTynaroT aa 2 pa3MHO~Tena qepea 9MHTTepable noeTo

pHTena T 
3

, T 
8

, KOTOpb!e cnyJKaT nnH cornacoeaaBH aaaxoouaoro axon a pa3MHO~TenH c Bbl

xonoM ycanaTena. 

KacKan paaMHOlKHTena rrocTpoeu ua qeT~>~pex TpaaaacTopax, 6aabl KOTOpbiX napannen&HO 

coenaaeubl. Bb!xonbl paaMHOJKHTenH ueaaeac&Mbt a aarpyaKoA ax BBnBeTca 51-0MHbll! Ka6en& 

PK-19. 

XapaKTepHCTHKH ycanaTenH: , 

1. non..pHOCTh BXOAHbiX HMnynbCOB - 0TpBU&TenhH8B. 

2. Jlaana30H BXOJ]Bb!X aMnllHTYA rrpH orpaHB'I9HBil Ha BbiXOJ]e 0,1-5 B. 

3. BxonHOO COUpOTHBneHHe 80- 120 OM B 38BHCBMOCTH OT &MnnBTYAbi BXOAHbiX HMnyn&-

cos .. 

4. BpeMH ycTaaoeneHHB ycanaTenH ae xyJKe 3 uceK. 

5. 3aneplKK8 MelKJ]y BXOJ]OM H BbiXOAOM 7 HCeK. 

6. noTPe6nBeMaH MOJllHOCTh 1,8 BT. 

CxeMbl coenaneHBll-aHTHCoBnapeBHA 

C BbiXOJlOB yCHJIBT81lH-p83MBO~TenB HMnynbCbl nocTynaroT H8 BXOJ]bl CX8Mbl COBITa

Jl8HHA-aBTHCOBnaneBHA. 

WecTaxauan&HaB cxeMa coenaneaal! c 3-MB xaHanaMH auTHcoenaneaal! c euewaaM 

aanycKOM npaeeneua ua pac. 4. 
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CMecaTem. J1
1
-.a

6 
ahlllorurea aa nao)lax TBlla .ll602A, DpeABapaTem.ao OTo6pllBJDoiX 

no onauaJtoBYM v-A xapaJtTepBCTHJtaN ua xapaJtTepaorpacjle. ToJt cwe~eBBK B U11<,!lOM 

llH0)19 0,3 M8o 

4>opMBpOB8BH9 BMnynJoCOB npOHCXO)lHT B8 BX0)19 CX9Mhl C noMOIIU>IO ltOpOT1t038MJt~ 

ro 1ta6en11 PK-19 nnauolt 70 eM • .Uao)l JJ.
7 

BYnonaBeT cjlymmaa JlHCitpHMBBHPYJO~ero aneweu

Ta, • ero nopor ycTauaaiiHaaeTCB nepeMeBB&IM conpOTHBneBHeM R 
6

• 3TOT nBOJl yny'llllaeT 

8MniiHTYllBhlll OT6op llO 8-10. AMniiHTYllBhlll OT60p B o6~ell TO'IIt9 llRO!lOB 1,8-2. nocne

llYIO~e nBa Jt8CK8Jla T 
2

, T 
3 

cnylK8T J11lB ycuneBBB HMllym.cos. 

Cxewa &MeeT TpB Jtauana auTacoan8)1eBBit. BXOJ1Bhl9 awnym.chl, nocTynaJO~Be B Kaua-

llhl 8BTHCPBll8ll9BHA, ljlopMBpyiOTCSI B8 BXOll8X npa noMo~a 1tOpOTK038MKBYToro Jta6enB PK-19 

)liiHBOII 70 CM, yCBIIHB810TCSI • nepesopa'IBB810TCB no cpa3e BXO)lB&IMR ycunBTenBMH T si 
T 

6
; T 

7
, JtonneKTE>phl ltOTOphiX RM9JOT o6~y10 uarpyaKy R 

11 
• '-1To6h! DpenocTepe"'b nocne

AYIO~RII K8CK8ll OT aMnnBTYllBhiX. neperpy30it R yCTpABBTb BMnyllbC nonOJKBTellbBOit nonBp

BOCTH BKllJO'IeBhl nROJlhl .a8 , .a9• 3MRTTepB&III nosTopuTem. T 
1 

cnylKBT AllB cornacoa8BBII 

Me:>KJJ.y J<8CK8ll8MB. YnapBhlll ltOBTyp ljlopMRpyeT BMnyllbC no llnllTellbBOCTR (20 BCBit B8 

yp0BB9 0,1) • ABTHCOBn8)19BB9 OCy~eCTBllSIBTCSI B8 llROll9 .a
10

• 

Ynpasneuue pa6oToll scell cxeMhl npoucxonaT OT sue~uero awnym.ca 3anycJta, no

cTynaJOmero B8 8X0)1 CXBNhl BOpOT T 4 ( BXOll yDp8B1l9BBSI ) • npa OTCyTCTBBH yDp8BnSIIODl&

ro HMnyllbC8 TpBOll T 
4 

OTKphiT B 38 C'IBT ero M81lOrO BhiXO)lBOrO CODpOTBBnBBH.!I COBll8)18-

T911bBhlll HMnym.c myBTapyaTCSI HB BXO)la T a· c npHXOllOM YDp8Bn!IIODlBrO uwnym.ca TpBOll 

T 4 38ltpb1889TCB, H HMnym.c (coananaTellhHhlll) DpOXOllHT H8 BXOll yCHnllTellSI T a· Oruome

BHB aMnnHTYll aa 8XOJ19 T a npu OTKpbiTOM u 3aKphiTOM T 4 pasuo 10. CxeMa MOJKBT pa6~ 

T8Tb H 6e3 BHemuero 3anycJta • 'ITO ocymecTB1lS19TCSI " nepeltniO'I8T9ll9M n. CxeMbl cosna-

ll9 HHII C 8H9WHBM 3BnyCXOM npe!IH83B8'19Bbl llllSI MOHBTOpHhiX X8H8ll08o 

XapaKTepHCTHKH cxeMhl coan8)1eHBit 

1. qBCllO KBHBliOB COB08)19BBA 

2. Koa $cl>anaeaT OT6opa cxeMbi cosnaneBHII 

3. ,llnHT911bHOCTb 8hiXOllBOrO HMnY1IbC8 DB ypOBR9 

0,1 OT OCBOB8HHSI 

4. BpeMSI aapacTaHHB 8Lixonaoro HNI!ym.ca 

5. Pa3pema10mee 8peMH cxeMhl C08D8lleuall 

6. 3aneplK1t8 M9:>KJJ.Y 8XOllOM H 8biXOJlOM 

7. CxeMa pa3pewaeT na'llty H3 10 HMnym.coa 6ea 

H3MBH9RHII BMOnHTYllbl DB BhiXOl190 npB paCCTOSIHHB 

M9lKilY HMOynbC8MH 8 08'1K9 38 BCeK. 

CoKp~eaae aToro paCCTOKBBB no 28 uceJ< 

npHBO!IRT 1t yMeBbweHHJO aMDnBTYllhl HMnynbC08, 

CllBJ1YIODlHX 38 nep8b1M,H8 50% 

8. qHCliO BbiXO!IOB 

6 

6 

- 8 - 10 

16 BCQK 

8 BC9K 

8 HC9J< 

10 BCeJt 

XapaKTepacTBitB cxe.o 

1. qBCllO K8H8liOB 8HT 

2. Pa3pemaJOmee 8pe~o~ 

3. 3cjxpeKTB8BOCTb 00!1 

XapaKTepacTHitB cxeMI 

}. non!!pBOCTb 8XOilHO 

2. AMOIIHTY!I8 BXOil HOI 

noTpa61lS19MBH MOD! 

BapaauT cxeMbl coananeHBt 

Hbla 'IBCTH CXBM C08D8ll9HHt 

OT Bb1W90DHC8HHOII, KpOMe < 

nocne YCH1IHBB100lero 

Hblll p83MBOlKBT911b T 6-T 9' 

eT 8Bawuall aanycK. XapaltT 

THTb, 'ITO 8 !IBBHOII anoapaT 

Hh!M 'IIICllOM 8XO!IOB (eM; f5J 

i1MOy11bC&I C Bb!X0!18 c : 

KOToporo DOK838H8 H8 pHC. 

Jl.BCKpHMHB8TOp ocymec 

1{) M8 110 CX9M9 O!IBOBH6pE 

Pa6o'lau TO'IKa 1IalKHT aa Ty 

u ee nonoJKeuae onpenenueT 

'19p93 TyBBBllbHbill llBOJl, H y 

"'e ynpaaneuau (pac. 7). Cc 

DPOTBB1l9BH9 R 6 D118BayK>. 

naon. HHllHJtanHB oopora ocy 

H8},(0T8BHhlll Ha cPeppRTOBOM 

icOTOpblll YCTp8BB9T B},(llyllbCI 

COB TOK 'lepe3 TYHH91lbBblll ! 

BYII , TYBB91lbBblll nHon nepe 

lKBB89rcB p981tTHBB&IM 9ll9},(E 



.sapRTenbBO OTo6p8.BlD>IX 

Tolt ewemeBBR B U:lKl:IOM 

~OUOUU.JO llop0T11:038MX~ 

lBellpRUBBHP}'lOIIlero anewen

R 
6

• 3ToT nson yny'DilaeT 

!lle nsonos 1,8-2. nocne-

llbebl 1 nOCTynaiOIIlBQ B llt8B8-

oOTit038MlltsyTOrO Jta6enR PK-19 

.HbiMB yesnaTenBNB T si 
T06bl npenocTepe~ nocne-

u.e nonoJKBTem.uoll nonsrp-

nylKBT nnn eornaeosaBBR 

ITenbHOCTB (20 seeK H8 

sMOym.ea aanyeJta, no-

OTeyTeTBBB ynp8BJIBJ011l9-

•o eonpOTBBJI&HBB eosnana-

.nBIOIIlero &MIIym.ea Tpson 

)n yesnsTeng T s· Ornome-

0 10. CxeMa MOJKeT pa6c>-

reneM n • CxeMbl eosna-

i:8HOB. 

6 

- 8 - 10 

16 seeK 

- 8 ReeK 

8 ReeK 

10 BCeJt 

XapaKTepseTBU exeMbl anTseosnanensll 

1. ~Reno llauanos auTseosnaneuoll 

2. PaapemaiOmee spewn auTseosnaneuol! 

3. 3~KTBBHOCTb nonasneBBB 

XapaKTepHeTBKB exeMhl sopOT 

1. fionHpHOCTb sxonuoli aMnnBT)'nhl 

2. AMnnsTyna sxon uoro BMnym.ea 

fioTpe6nneMaB MOIIlHOCTb seero 6no1ta 

- 3 

- 9 BeeJt 

- 99,3% 

- nonoJKHTem.uan 

- 0,8 B 

1,35 BT. 

BapsauT exewhl eosnaneBBll e pae"leTsepsTenew ua Bhlxone npeneTasneH ua poe. 5. Bxon

Hble qaeTB exew eosnaneusli B aHTHeosnaneBBII BB"leM ue OTnB"la~en no npssnsny pa6oTbl 

OT Bb1IneOnBe8HHOJ!1 KpOMe "'Rena BXOnOB 8HTBeOsnaneHBii. 

noene yeBnHB810lllero Tpoona T 1 CTOSIT SMBTTepHhlli nosTOpBTem. T 3 B "!9TblpexKaHanb

Hblli pa3MHOJKBTem. T 
6

- T 
9

, npHMesnewble s yesnsTene-paaMHOlKBTene. B exeMe oTeyTeTsy

eT suemusli aanyex. Xapa!tTepseTBKB exeMhl Te JKe, "'TO B s npenhlnymeli. HylKHO OTMe

TBTb, "'TO s nauuoli annapaType senom.ayiOTCB exeMbl eosnaneBBII B aHTBeosnaneHoli e paa

HhlM "lBenoM sxonos (eM; 6noJt-exeMy). 

HMnym.ebl e Bhlxona exeMhl eosnaneusll nocT)'naiOT sa sxon nscKpHMHHaTopa , cxeMa 

KOToporo nollaaana na pse. B. 

.[lBeKpBMHBaTOp OCylllQCTBnea 88 repMaBBeBOM T)'BHQnbHOM nsone e nBKOBhiM TOKOM 

1{) Ma no exeMe onuoss6paTopa. CMemeBBe nonaeTeH "'epea eonpoTssneHBH R a, R ,. 

Pa6o"lan TO"lKa neJKBT sa Tyaaem.aoli. seTBH v- A xapaKTepoeTBKB Tyaaem.uoro nRona, 

B ee nonoJKeuse onpenenHeT nopor nscKpBMHHaTopa. nopor MeHHeTeH TOKOM, nponyeKaeMblM 

"lepea Tyuaem.ablll nson, B ynpaBJIHeTcst nepeMeHHhiMI eonpOTssneaaHWH R , , R 6 s exe-

Me ynP.asneHBH (pRe. 7). ConpOTssneBBe R , OCYIIl9CTBJISieT rpy6y10 perynsposKy, a ec>-

npOTssneHHe R 6 nnassy10. ConpOTBBJiease R 
1 

orpaHH"lBsaeT TOK "lepea Tyaaem.ahlli 

nson. HsnHKanast nopora ocymeeTBJI.SieTCSI MJl)(poaMnepweTpOM M • .[lpoceem. llp (pse. 6 ) , 

BaMOTBHBblll Ba ~ppBTOBOM ltOnbii9 4> nB8M9TpOM 8 NM1 B eMJ<OCTb C
3 

SIBJISIIOTCB cjJBnbTpOM, 

icOTOpblll yeTpaBSieT· RMJiym.eable noMeXB no 11enR nBTaHHB. fion nelleTBBQM BXOnHblX BMnynb

eos TOK "lepe3 TyHH9nbHblli nson ysenB"lBBaeTeSI, B llOrna eyMM8pBhlll TOll npeBbiW8eT nKKc>

Bblll, T)'BHQnbHblli nROn nepe!tnl0'18eTCSI B BecT86BnbBOO COeTOSIBBe, B ltOTOpOM OB nonnep

JKBBae rc11 peaxTBBHhlM aneweHTOM L 1 • C paap!IIIOM sunyJtTBBHOCTB T)'HHenbHhlll nson soa-

7 



Bp81!l89TCR B CBOe HCXOQHOe COCTORHHe. BpeMeHeM p83pRAB onpenen&eTCH AliBTQllbHOCTb HM

nyllbCOB H8 Bb!XOA9 TyHHQnbHOrO AHOAB. 38BBCHMOCTb AliHTQnbHOCTH HMnynbCB 0T BQliH'IHHbl 

BHAYKTHBHOCTH npHBQA9H8 HB pHC. 8. BenB'IHHB BMnliHTYAhl HMOynbC8 C TyHH9nbHOrO AHQ

A8 0,4 a. HMnynbCb! c Tyaaem.aoro ARona nocTynaiOT aa 6aay nepaoro Tp8H3HCTOpa T 
1 

'1epe3 KOppeKTHpyromy!O l.l9nb R 6C 
4

, KOTOpaH COrli8CyeT TyHHQnbHhlA AHOA C BXOAOM y CH-

liHTenH. llepabrl! KBCK8A cnyJKRT nns ycHneHHH1 nepeaopa'IHBBH qmahl HMnynbca. llocne 

ycaneHH!l HMnynbC noCTynaeT HB BTOpoA JtBCICBA T 
2

, I<OTOpblA SIBliB9TCH 3MIITT9pHb1M nOBTOpii

TeneM c Koa¢¢anaeHTOM nepen8'1B 0,5. Ha axon nayx 'leTblpexJ<8HBnbHbiX paaMao~aTenel! no

cTyn8roT HMnynbCbl C BMnliHTynoA 0,3 B H AliHTQllbHOCTb!O 50 HCeK. HMnynbCbl B p83MHO~H

T ene ycanHB8!0TCB a nepeaopa'IHB8!0TCH no ¢aae. 

X8p8KTepHCTRKR nacKpHMHHBTOp8: 

I . .llHH8MH'IeCJtsA naanaaoa axonabrx aMnnsTyn 

2. Jlsana30H AliHT9llbHOCTeA BXOAHhlX BMnynbCOB 

3. JlnHTQnbHOCTb BbiXOAHbiX HMnynbCOB 

4. BpeMeaaol! p8a6poc aa Bblxone 

5. MepTBOe apeMR nacKpBMHHBTopa 

6. 3anep~K8 M9~1lY BXOilOM H BbiXOAOM 

1. !loTpe6liR9MBR MOI!lHOCTb 

CxeM8 nponycKaHHR 

- 0,1 - 1,7 B 

-4-30 HCQJt 

50 aceJ< 

1 HCQI 

- 220 HCQK 

24 HCeK 

2 BT. 

Cxe M8 nponycKaHHR ocymecTaneH8 a BHne aenaaellablx aopoT no uaol!aol! cXeMe 

COBU81l91HUI 88 llHOil 8X Jl602A (pH C. 9) • H8 ee AB8 BXOl\8 nocTynaiOT HMnynbCbl OT AHCKpH

MI1H8TOp a H c xeMbt c oan81l9HHSI. HMnynbc OT AHCKpliMHII8Topa onpenen!leT wapany aopoT. 

Ll HOil .n
3 

y nyqwaeT aMnnaTy llHb! A oT6op. Ero CMemenHe ycTa~aBJIHaaeTCR nepeMeHHbi M c o

npOTH an enHe M R 
4 

• .llsc KpHMHliHPYIOillee y cTpolicTBO noc Tpoeao !1 8 Ty naem.aoM AHone , pa-

6 0T R Ko Toporo onHcaaa a c xeMe llRCKpHMHH8Topa. HMny nbc c Tyanem.aoro AHOAB noc Ty n a

eT •te pea corn8c y romyro uenb R 
4
C 

3 
aa BXOA nepaoro KBCKBAa y c snHTe TISI c Koa¢¢anHe HToM 

yCHl19 HII SI 3 II n ep eaop8'1HB89T qmay HMnym.ca. BTopol! KRC KBA - 3 MHTTepHbi H nOBTOpHT81lh, 

KOTOpblli c o r n 8cyeT BbiXOil n epaoro Jt8CKBAB ycsnaTellR c o axou o M paauaoi!Tel1R. Koa¢<jlHUII 

enT nepeu ao;u 0,5 . PaauaouTenb Bbmonaea no cxeMe p83MHO~MTenR. 

X8paKTepHCTHKR cxeMhl nponycKaHHR 

I . .ll nHTe nbHOCTb BbiXOllHbiX HMnyllbcoa 

2. MepTaoe apeMR 

3. 3anep~K8 Ma~y BXOAOM H Bb!XOAOM 

4. !lOTpe6nR9M8SI MOI!lHOCTb 

8 

30 HCeK 

120 HCQK 

14 seeK 

1,0 BT 

I 
I 

I 

Hunyllbcbl c Bblxonoa c~ 

llBRHBllbHble CX9Mbl 6biCTpb!X I 

pa6oTe/l/• B CBCTeuy BXOAH1 

CTb!O 10
6 

H BOC9Mb - 9MKOCTbJC 

BXOABX RpBMeaea ABYXKBCKBAI 

XapaJ<IePHCTBJB ycanaTE 

I. .ll B8naaoa axonllblx a• 

2. llOJIBpBOCTb BbiXOABbl: 

3. Orpaasqeaaas 8MIIJIH1 

4. Bblxonaoe conpOTBBJIE 

5. BpeMll ycTaaoaneasR 

6. lloTpe6nseMBR MOIUHO 

Ycan&Tellb pacnon8rl 

Annap8Typa naTaeTCR c 

aa pac. 11. 

X8paKTepscTBKB Bb!npRM 

I. llHT8HBe OT ceTH 50 

2. Bb!xonaoe CTa6anaa&J 

3. MaJ<CHManb&bll! BbiXOl 

4. Koa¢¢anHeHT CTa6alll! 

5. llyJlbc8nas npa ToJ<e 

6. Bb!xonaoe conpOTHBn• 

Bell 8nn8p8Typ8 Bblnona 

B onaoA aa aax paaMeJL 

H8TOpb1, CX8Mbl nponyCK8HBR 

T8 ynpaanea&ll, paaMemeabt n 

Typa H 6liOKH nBTBBBll. 



enenHeTCR anaTenbHOCTb HM-

tCTH HMITY11bC8 OT BenHl.fHHbl 

tym.ca c Tyaaem.aoro uHo

tepaoro TpaaaacTopa T 
1 

>Hhlll ,!lHOU C BXOUOM y CH

Ijla3hl KMnynbC8. n ocne 

~naeTCSI 3MilTTepRhiM OOBTOpll

lHBnbHbiX p83MHOlKHTeneJt no

eK. l1MDynbCbl B p83MHOlKH-

- 1,7 B 

0 BC&K 

acex 

cex 

HC9K 

HCeK 

T. 

•pOT no uaollaoll clteMe 

·na iOT IIMUynbCbl OT URCKpH-

1penen!!e T wapa ay aopoT. 

lnKBB eTCSI nepeMeHHblM C o-

H e T y Hu e nbHOM a uoa e, pa-

yanem.aoro uaou a n ocTyna

ycun HTeli!I c K03Ijl¢ anaeHTOM 

· :'IMHTTepHblll OOBTOpHTenb, 

)M p&31l BOI!Ten!l. Ko:'l¢¢auu-

en st. 

CacTeMa peracTpauaa 

rh.mym.CLI C BLIXOUOB CX&M perKCTpBpyiOTCB CBCT&MOli nep&C'IeTHhiX ycTpOIICTB. npaH

IlBUHBllhHhl& CX&Mhl 6biCTphiX H M&Un&HHhiX U&KBU H HX UOUp06H09 OUHCBHB& flpBBeU&Hbl B 

pa60Te
111

• B CHCT&MY BXOUSIT UBB nepec'leTHb!X ycTpOIICTBB &MICOCTbiO 10
8

, 'I&Tblpe- &MIC~ 
CTbiO 10

6 
H BOC&Mb- &MKOCTbiO 10

4
• !13-38 H&UOCTBTO'IHOII 'IYBCTBKTellhHOCTH U&KBil HB llX 

BXOUBX npHM&H&H UBYXKBCKBnHhlll ycanBT&nb 1 CXeMB KOTOporo npHBeU&HB HB pac. 10. 

XapBKiePHCTHKB ycannTeng 

1. naana30H BXOUIIbiX BMUnHTY.!l npB orpBHB'I&HBB HB Bh!XO.!l& 0,5-20 B 

2. nongpHOCTb Bh!XOUHLIX KMnynbCOB - nono>KHTeiibHSR 

3. OrpaHH'I&HHBH aMnnaTyna Bhlxonaoro BMnym.ca 7 B 

4. Bhlxonaoe conpOTaaneaae - 390 OM 

5. BpeMB ycTaaoaneaaa cxeMbl 8 HC&IC 

6. noTpeMSieMBB MOWHOCTb - 0,1 BT 

YcanaTem. pacnonaraeTCB PBUOM c nepaolt neKanolt. 

BnoKB nKTBHBSI 

AnnapaTypa naTaeTca OT 2-Kaaam.u~o~x BhlnpBMHTenelt, cxeMa KOTop~o~x npaaeneaa 

aa pac. 11. 

XapaKTepacTKKK a~o~npBMBTena 

1. naTBHHe OT CeTH 50 ru 220 B 

2. B~o~xonaoe cTa6anaaapoaaaaoe aanpa>KeHBe 

3. MaKCHMam.&blll B&Ixonao.ll TOK 

4. KosijlljlauaeaT cTa6unaaauau 

5. nym.C&IlHSI npH TOKe 0,5A 

6 • .BblXOilHO& COUpOTKBneHHe 

KoacTpyKUHH 

+10% 

-15% 

+15a 

-15a 

+1,5a 
-1;5a 

1000 

10 MB 

0,05 OM 

Bca annapaTypa a&monaeaa B aune llBYX oTuem.HblX' CTOeK. 

B ouaoll sa aux paaMelll&Hbl ycanaTena-paaMHOlKKTena, cxeMbl coananeaall, nacxpaMa

aaTop~o~, CXeMbl nponyCKBHBSI K 6nOKH OHT8HKSI K HHM. B .npyroll, BhiDOnHeHHOli B BK.!le nym.

TB ynpaBneHHB1 p83M9lll9Hbl nepeC'IeTHbie ;YCTpOIICTB8 1 CX&Ma 38DYCK8 1 KOHTpOnbHBSl annapa

Typa H 6JIOKH DKTBHHH. 
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Ha puc . 12 noxaaaua nepeaSJ cToAxa. Oua cocTOUT H3 6 ceKnHA. Bee cxeMbl awnon

ue&w B BRile 6nOKOII C MOUTa*HWMH nnaTaMH H3 ~rHpOBaHHOro C OllHOA CTOpOHW CTeKno

TeKCTonBTa. Ha p&c. 13 • 14 noKaaaubl uouTa* H pacnono•euue neTaneA ua nnaTe cxeuw 

COBD81leHUII U yCBDUTenH-pa3MHOJKHTeDII. 

Ha puc. 15 noKasau nynhT ynpaeneHRH. B neyx HH*HHX ceKilBKX paauemeubl 6noKu 

DUTaHUSJ U CXeMa aanycKa. nepecqeTHble YCTpOACTBa COCpenoToqeubl B eepxueA CeKilBUo 

PeaynbTaTw BcnwTanuA 

.[lauua11 annapaTypa pa60TaeT B Teqeu&e OllHoro rona sa casxpO<jlaaOTpose J1B3 OIHII1. 

Pa6oqae xapaKTepBCTHKB 6wns nonyqeuw B 9KCDepBMeBTaX Ua nyqKe + 
1T -Ne30BOB C 

auepr&eA E •3,17 fae/u. 

Ha puc. 16 npHBejleUa KpUBaH aaBBCBMOCTB cqaTa MOHBTOpHOA CXeMhl OT nopora 

nHcKpUMUHaTopa npR pa6oTe co cuuHTUnnKUBOHUWMR cqeTquKaMu. HaKnos nnaTo eo seeN 

pa6oqeM llUanaaoue ue npeewwaeT 7%. Kpseble cqeTa BTopaquwx cxeM coenaAeusA cuuMa-

nucb ua 6noK-cxeNe, npaeeAeuuoll ua pRe. 17. CnsHTsnnSJilaouuwe cqeTqRKR S S 6wns 
t a 

BKn10'18Hbl DOCTOSIHHO, C'I8T'iHK.H S .f. H n MeBMRCb. 

KpuBaSJ 1 H8 puc. 18 COOTB9TCTByeT BKn~qeuR~ 3-X CUHHTUDDSJilROHHbiX cqeTquKOB 

( S l S 
2 

S 
4

) 0THOW9HUe cqeTa B KaHane BTOpuqHhiX COBD81leHHA K cqeTy MOHHTOpa COCTABDHeT 

100% e wupoKoM AUanaaoue aaMeueuaA nopora. 

KpRBall 2 COOTBeTCTByeT BKntoqeHU~ qepeBKOIICKOrO cqeTqsxa, KOTOphiA cqsTaeT 

1T + -Me3CHhl (xonuqeCTBO 1T + -Me30HOB COCTaBDSJeT 30% OT 06mero qucna qaCTHU B nyqxe). 

Kpuswe aaAeplK8HHbiX coenanesuA npu cosMeCTHOA pa60Te ClliiHTBDnAilBOHHWX H qe

peuxoscxux c qeTqaxos npuseneubl ua puc. 19. Paapewa~mee epeMs cxeMbl npu nnuue <j>op-

MHpyJOmero xa6ens 70 eM r P • 9 uceK (pac. 19a) , npa nJIHue <j>opMspyJOwero xa6ens 

35 eM r P •6 ucex (psc. 19 6) 6ea nOTepu acjMpeJ<TRBBOCTB. Kpusas aanep*aHHbiX anTu-

coenaneuuA noKaaaua ua puc. 20. Paapema~mee speMSJ aHTucoenaneuuA r P -9 ucex, 

npu aTOM a¢$eXTUBUOCTb DOnaeneHH!I COCTaBnaeT 99,3%. 

np11 BKD~qeHBH noporoeoro cqeTqBKA OllBOBpeMeHHO Ha COBD8ll8HUSJ B aHTHCOBDane

HH!I 9~$eKTBBHOCTb DOllaBneHHB COCTaBnSJeT 100%. 

Bee xapaxTepHCTHXH CHHManuCb npa aarpyaJ<ax ua cqeTq&xax 500000 RNn/ceK. 
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6 cexuA. Bee cxeMbi Bhlnon-

BHHOrO C O.llROA CTOpOHbl CT9Kno

K9RH8 ll9TBnel! RB nnaTe CX9Mbl 

·x cexuau paauemeabl 6noxa 

toTo'le Hbl a aepxaeli c exu•a. 

Ha CHRxpocjla3 0TpOHe nB3 011Sil1. 

+ .x aa ny'lxe " -N830ROB C 

lHTOpHOii CX8Mbl OT nopora 

{8MB. Haxnoa nnaTo so sceu 

~ 'I BblX CXeU COBfiBli&HHA CHKMa-

:OHHble C'i9T'IHXH s s 6blnK 
t a 

CUHHTHnnHUHOHHbiX C'I9T'IHKOB 

K C'I&Ty MORKTOpa COCT&BnReT 

'18T'IHKB, KOTOpblli C'IHT89T 

o6mero 'IRena 'IBCTHil a ny'lxe). 

OTe CnKHTannAnHOHHWX H qe-

! Bp9MH CX9Mbl npH .llnKHe cjlop

lnKH9 cjlopMHpyiOlUero xa6ena 

KpBBBR 3Bli9P~BHHbiX BHTH

lTKCOBHBll9HHII T P -9 HC9K0 

t COBH8ll9HHR H BHTBCOBHBJl8-

T'IBXBX 500000 BUn/cex. 

n a T e p a T y p a 

I. B.A. 3eneaos, 11.<1>. Konnaxoa, H.C. Mopoa. nexaaKblA nepec'leTHblli npa6op HB Tp8H3HCTo
pax Ha 12 M ru. npenpHHT 011HI1 P-1310, ny6Ha 1963. 

2. E.H. KoHOHOB, IO.A. 'lypKH. <l>opMHpyiOIIIBe ycTpo liCTBB HB TyHH9nbHbiX llHOJlBX. nT3, N! 4, 
1963. 

3. R.Madey. Review Scientific Instruments, v. 31, No.6, 1960, p. 664 

4 . T.Rabson •. Nuclear InstrUments Methods, v. 12, 1961, pp 127·130. 

5 . H.De Vries . Nuclear Electronics, v. 3, 1962, pp59-69, 

6 . J.Lacour. Proceedings Conference Nuclear Electronics Belgrade 1961, v. 3, pp. 179·193. 

PyxonKCb nocTynana B H3JlBTenbcxxA OTnen 

25 MBSI 1965 r, 
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Pile. I. EnoK-cxeMa. 
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nayJa c~Cfty He t!VUrnamb fl'OHo8ou , wyllflo8orJ .!lOfP flll<y ) . 

PHc, 2. OcuunnorpaMMa HanpiDKeHJISI Ha axoae ycHnHTensr, 
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Pac. 4. 6-KaHaJlbHaSI cxeMa cosnaneHHSI c TpeMSJ KaHanaMH aHTHcosnaneHHil 

C BHeWHHM 3BnyCKOM. 
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PHc. 7. CxeMa ynpasneHHll noporaMH JlHCKPHMHHaTopos H cxeM 

nponycxaHHll. 
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PHc . 8. 3asHCHMOCTb )lnHTenbHOCTH HMnyJlbca oT senH'IHHbl HHJlYXT RBHOCTH 

)lnl! )lHCKpHMHH8TOpa. 
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