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1. B B e A e H H e 

0cHOBH8H TpyAHOCTb npa npOB9A9HBB TO'I:H WX B3MepeHHA &MnnHTyAHWX Cne KTpOB 

(oco6eHHO npH B3MepeHRRX C nonynpOBOAHBKOBWMB AeTeKTOp&MH) CBH38HB C T9M1 '!:TO 

•aylfh' (nopor) B KOScM>HilB9HT ycaneHBH CneKTpOMeTpa H9AOCT8TO'I:HO CTB6Bifhtlh l. 3TH 

HecTa6KnLHOCTH CKnBAWBBJOTCH B3 HeCKOnhKBX KOMnOHeHT1 npKCymBX OTA9nhllb1 M 'I:BCTHM 

cneKTpoMeTpa: ycanaTenHM1 aaanoro-ua$poBOMY npeo6paaosaTenJO. noporoaoMY y cTpoA

CTBY .B T.A. 

nna ycTp8119HK11 STBX HeAOCTBTKOB pa3HWMB BBTOpBMJI npe nnolKeH p Hil CHCTeM CTB6B

nB3BilBK1 B KOTOpbiX nopor B KOS$$KilK6HT ycaneHKH cneKTpOMeTpa BBTOMBTH'I:9 CKH non-

CTpBKBBIOTCH no cnell.KBnbHWM penepHbiM KMnynLCBM. 

8 STKX CKCTeMBX KCnOifh3yeTCH OTpKilBTenbHBH o6paTHBH CBH3b AnSI KOMneHCBilHB 

B3M6 119HBA CTB6BM3BpyeMbiX napaMeTpOB1 npa STOM npeo6pa30BBHHhlA CHrHan OWB6KB 

Bbip&6&TbiBBeT nponopllBOHBnhHOe CM611l9HBe K3BeCTHbiX nKHBA B cneKTpe (ecTeCTBe HHbiX 

BM KCKYCCTB6HHWX) HB BX npBBHnhllble n03BilBH. 

no cnoco6y B biAeneaaa caraana owa6Ka ace aaseCTHbie B HBCTOHmee apeMH cacTeMbl 

CTB6BnB3a!lBK MOlKHO paanenBTb HB ABB Knacca: 

1) CBCT6Mbl 0 B KOTOpbiX CBrHBROM OWB6KB KBn11eTCH H8K&nnB586MBH 5 BHTerpaTOpe 

/1-4/ 
pa3HOCTb CKOpOCTeA C'l:eTa 5 •oKHax• liB neBOM H npa50M CKnOHBX penepaoro naK& ; 

2) CHCT6Mbl 1 5 KOTOpbiX 5 KB'I:eCTBe CBraana OWR6KK BCnOnL3ye TCH pa3HOCTb ~OA05 

perBCTpKpyeMoro penepaoro BMnynbCB B KOAB1 COOTB9TCTBYJOWero nonHoA 6 MKOCTB cepso

C'1:9T'I:KK8 (KKTerp&TOpOM 5 STOM Cnyqae H5nHeTCH CBM CepBOC'1:91''1:KK)/
5

-
71

• 

3TH CRCTeMbi OTnR'I:BIOTCH He TOifhKO no RpBHilBny neACT5BH1 HO II no OCHOBHbiM 

napaMeTpaM, xapaKTepaayJOmHM s$$eKTB5HOCTb cacTeMbi CTa6anaaauKB. K STBM napaMeTpalof 

OTHOCSITC!I: CKOpOCTb OTpa60TKB MrHOBeHHbiX 113M6H9HBA nopora BM KOScM>HilR6HTB ycane

HHH; ymapeHKe nBKOB 5 CneKTpe B3-3B myMOBOrO p83MbiTBH penepaoA MHRH; CABRrB 

naKOB Rpll naHeAHc>-M9HRIOWHXCH llpeA$ax; AH8n830H nepeKpblTBSI B03MOlKRbiX llpeA$QB B 

cacTeMe B T.n. B naaaoA pa60Te npennpKH!ITa nonbiTKa c y'l:eToM peaynbTBTOB, nony'l:eH

HbiX a 
11

•
61

, TeopeTa'l:eCKK oue HBTb OCH05Hbie IUIPaMe'J'Phl c~~:cTeM CTa6ana~aABK • sKcne

pBMe aTan&ao npOBe pHTb p e aynbTBTbl pacqeTa An H ABYX BBpK8HTOB CKCTeM1 paapa60TBHHbiX 

8BT0p8Mll. 3 



CBCTeMa CT86Bl1B38UIIll C p83HOCTHbiM BHTBHCHMe TpOM 

1. Onsca11He 6 nox-cxeMbl. 

1ln>1 y -cnexTpoMeTpa, npeanoJKe11110ro a pa6oTe
1 1 1

, B x a q ecTile penepa scno1Ihay!OT

cg y -ny'IR 0T CTOpOHHero HCTO'IIIBX8, XOTOpblli HCUyCK89T '18CTBUbl l!BYX 3Heprnl! B COUp<r 

BOlKl!BIIBH {3 -aany'IBIIR>I. 11Mnyn»C {3 -llany'leHRSI OTKpbiBaeT e opoTa coanaaenaR, nooa<r 

nBS! pa60T8Tb UBIIH CT86Bn H38UHB, ecnH y -BMny1Ihc yaoeneTaop>!eT onpeuenealloMy 

aMnnHTyUHOMY xpsTepn!O (nonauae-r a us¢poabie "oxna•) R npeu OTapamaeT perncTpannJO 

3TanORHblX HMIIynbCOB B fi8Msri'H. 

P43HOCTb CIOpOCTeli C'l9T8 B n u<!JpOBbiX 'OKH8X
0 

npeo6paayeTCSI HIITB HCHMBTpOM B 8118-

noroaoe llanpliJKeaae, xoppexTapy10mee nopor sna yca neuu e CIICTBMbl. 

Jl8HH8ll CaCT9M8 MOlKBT 6b!Tb HBCK01IbKO ynpOWBH8, eCnB B K8'1BCTBB penepa BC

nonb30B8Tb aneKT pa'!ecxse aMny1IhCbl OT CT86Bnbnoro reuepaTopa. B aTOM c nyqae B 'n<r 

raxy• 8MIInBTyUHOrO 8HQnB38TOpa OUHOBpBMBHIIO C 3 T8l101111b1MH BMUy1IhC8MB UOU89TCSI 

ynpaBnSIJOWH li BMUy1IbC 0 BKl110'18JOWHii CHCTBMY CT86HnB38UHBX) • npn 3 TOM OTU8U89T HB06X<r 

UHMOCTb B UH<!JpOBbiX 'OK118X', T8K 1<81< BbiUBn eHHB HMnynbCOB, npH118UnBJK8WaX 119BOMY ana 

npaBOMY cxnonau ru!Ka, ocymecTan>leTcll oanaM na Tpnrre poa aupec11or o C'IBT'IHKa. Penep

uwl! UBK C IIOMOWbJO py'IHOli peryliBpOBKB yC T8118BnBB89TCSI 118 rpaiiHUB MBJKny UBYMll 

Bb16p8 HHbi MH K8H8118MII (H811pBMep,511 II 512, 1023 B 1024 B T.u.). 

EnoK-CXBM4, npHBBUBHH8SI H8 pHCo 1 , IIOliCHliBT pa60Ty CHCTBMbl CT86HnH38UBH B T8-

K OM pelKBMe. B aToll cxeMe ¢ynxnHH na¢poebiX • ox on• awnon>110T usa senTBnll (B
2 

a a
3

), 

ynpaan>leMwe OT ouaoro aa TpHrrepoa aupecnoro cqeT'IHKa (p83pliUhi 2
1 

HnB 2
8

, a aaas

CHMOCTH OT JKen8eMOrO UB8ll830H8 nepeKpb!TB.H B03MOlKKbiX upel!<!Joa B CHCTeMe) . 8 h iXOU-

Hbl9 aMny1IhCbl C aeaTBnel! UOU4 10TCSI K8 UB8 BX01!8 p83HOCT HOro aHTBHCaMeTpa, XOTOpbllt 

/1 2 3/ 
MOJKBT 6b!Tb BhlUMHBH 110 Ol!HOli H3 CXBM, npel!llOlKBHHhiX B p860T8X ' ' • 

KoppeKTHpy!Omee uanp.HlKBHBe ( 6. U) , nponopuaoaanhnoe paaaocTn cxopocTell C'leTa 

B llBYX DOnOBHH8X penepHOrO IIHK8, y npaBn>leT TOKOM pa3pliU8 38UOMHH810WBJI B MXOCTB B 

8aanoro-ua¢poaoM npeo6p8aoaaTene (cTa6anaaanaa ycHnBIIB>I) Hna Meii.HeT nopor 118 axo

ne npeo6p830B8Tensr (cT86anR38UBsr nopora). 

HBJKe paCCM8TpBB8BTCSI BlliiSIHBB IIBKOTOpblX 118p8MBTpOB CBCTBMbl CT86HnH38UBa 

118 OCKOBabiB X8p8XTepaCTHXR CU9XTpOMBTp8o 

x) 
CneuyeT aaMeTHTb, 'ITO B03MOJKIIOCTb BbineneKBll a T8nOHIIhiX HMUy1lbcoa xa'leCTBeH-

no OTliB'l8eT U8HHYIO cacTeMY H cacTeMy 11 I OT ycTpolicTs, npeunoJKeunhrx s p860Taxf2 •3 • 4! 
JleJiCTBHTBllbllOt B CHCT9M8X CT86Hl1H38UHH nepsoro THUS 3 T8nOHHblli UBI< UOlllKBH 6b!Tb 

xopomo paapemea, T8K K8K ecnx s uenocpeucTaennolt 6naaocTH OT nero 6yueT naxonHTb

CSI e me OUBH nux, TO npa cuaarax 'nyn.H' B xoa¢¢auaenTa ycllnenH>I a TOT nHK MOlKBT n<r 
118CTb B OUHO H3 • OXOH" 0 ll C HCTBM8 6yueT UOUCTp8HB8Tb CT86HliH3HpyeMbiB 118p8M9Tpbl 

110 HOBOMY 3 Tanony, 8 3TO HBB369JKHO npHBBUeT K cymeC TBBHHblM HCK8lKBHBliM CUBKTpa. 

4 



2. PeaKIIBB cucTeMw sa cua•n<u ycuneuuB 

noaenesue CHCT8Mbl CT86BnH381lBB npB MrBOII8HHOM H3M8H8HBB ycuneBBSI ( Clt8'1K8 

ycuneHBSI) OnBCbiB8eTCSI nuljxpepeuuuanbHbiM ypasueuueM
11 

I: 

dx 

d t 
+ X 

r 
8x 

(1) 

rne x - senB'IBHa J<oppeJ<uuu, swpa lKeHH8H a enuuuuax uauano11; 8x - owu6Ka yes-

neHBSI (11 xauanax), paiiH8!1 cnssry 9Tanouuoro nsKa nps oTxn~'leHHOil cucTeMe cTa6unu-

3 81lB11i - fi OCTOSIHH8SI speM8 HB, X8p8KTepuay~wa SI CKOpOCTb ycTaHOIIn8 RHSI 81lBHBilbl 

KOppeK!lBB. 

Pewesae aToro ypa eueHHH BMeeT san: 

- •/r 
x • -8x(J-e (2) 

B onpenen!leT 3 aBHCHMOCTb s e nB'Il!Hbl KOpp8 KilHH y csneHBSI OT BpeMeHH npB 8881l8 HHH 

.llOCT8TO'IH O MBn biX C K8'IK0B y csneHBR. 

B enH'IHHa owu6KB ycuneHuH, pae Ha H < • N - N 0 • 8x + x 

KaHana, 8 KOT Op OM pe rBCTpupyeTCSI 9T an OHHbl il n HK B OTCYTCTBHe npeA~a, 

HSI~IUHAC SI HOMep KaHana , 3aBHCBT OT ep e MeHB Cneny ~IUBM o6p a30M: 

< • 8x • e -t/ r 

r n e N0 - HOMep 

N - s aMe-

(3) 

3sa'!eHue nnH onscbiea eMol! cucTeMbi onpenenHeTCH (a c oOTeeTCTBHH c 
111

) rrpu 

cneny~mux n onymessBX: 

I ll 
1) p83HOCTHbll! HHT8HCHM8Tp HMe eT Hll88nbHbl il HHTerpaTOp (nnH CHCT8Mbl B 9TO 

03H8'1aeT, 'ITO nOCTOSIHH8SI BpeMe HH pa3p!llla HHTerpspy~meli 8 MKOCTH MHOrO 60nbWe r ) i 

2) CKa'IKB ycaneHHSI MHOrO M8HbWe WHpHHbl fiHKa H8 nonyebiCOTe (6) , B npOTHB-

HOM cny'lae (K81t 6yneT fiOK838HO HHlKe) 

B aToM c ny'lae HMeeM (ua 
111

) 

6yneT 38BBC8Tb OT eenH'IHHbl CK8'1K8. 

(4) 

rne •o - BHTerp8nbHbll! C'I8T II UH~pOIIbiX • OKH8X' , II H8WeM cny'lae 9TO HHTerpanbHbll! 

C'leT 110 IICeM nuKe, T . e . '18CTOT8 perHCTp8UBH 9T8nOHHbiX HMnynbCOII i b - KOnH'1 8CTIIO 

(una nonH) Kanano11, Ha KOTopoe uaMeHseTCSI ycunenue npu perucTpauuu 11 HHTeHCBMeTpe 

onsoro HMnynbca ; k - paaaocTb nnomaneil ne11oro H npa11oro uu~pOIIbiX • OKOH' npu 

ClliiHre nHK8 H8 OllBH K8H8n B cyMM8pHOA nnOIU81lH ' OKOH' p8BHOil ellBHHile (II H8WeM 

cnyqae aa enuauuy npuHsMaeTc H o6maH nnomanb penepsoro nsKa) . 

5 



J.ia Bhlp8li<9BBII ( 4) BBAHO, 'ITO tihiCTpOA9liCTBB9 CBCTeMhl CT86B1UI38ABR UpB otipa60TK9 

CltB'IJ(OB ycaneBRli Itp>tMO ltpOIIOpllBOil81tbllO BenB'IBHBM 0 O , B k 

OneH.BM nenB'IIlHY k , rrpeArronaraH, 'ITO cjlopMa perrepHoro ltBJta, orrpeAenReMa!l , 

B OCHOBHOM, myM8MB 1tp9AYCHnBTeng, OltHCWB89TCli ltpBDOll faycca 

cp(y) 1 

.,fi.fr 0 

- 2 (r- ro > 
, oxp 2u" l . 

(5) 

rAe y -
0 

a6cltBcca cepeAIIHhl na~ta; 0 - Cp9AH9KD8Ap8TH'IH09 OTKn OHeHBe (OTM9 TBM, 

'ITO WBpBH8 ltlllt8 HB nonyDhiCOTe p8DH8 /:;. ~2,36o ), 

PaaaocTb nnomaAeA 'oKoH' orrpeAen>teTCH aa Ta6nan ~YHKilRR omx6o1< HOpMaflbHoro 

aaKOHa pacrrpeAeneHali: 

~(y)- 1 

..,r;r 
y 2 

f exp( -1 )dt . 
0 

(6) 

nepeXOA OT y K 

~opt.~yne 

OCYIU9CTBnlieTCH H3M9H9HH9M M8Cl!ITB68 OCR a6CUHCC ItO 

2,36x 
y -

J2!, 
X 

1,67 ~ 
/:;. 

qacneHHoe 3Ha'lellHe k 38.BHCRT OT lllBpBHbl Bb16Bp8eMbiX "OKOH" 1 BX nono>KeHHSI 

HB CKnEIHBX perrepHOrO IIH1t81 8 T8Kll<9 OT BenB'IHHbl CABHra IIHJ(B, npa 60ilhl!IHX CABIII'8X 

(/:;.y > o) 3HB'I9HH9 k K3M8HSieTCSI OT k max .00 k • 0 1 8 npH M8nhiX 3H8't(eHRHX 

/:;.y (/:;.y <o) 1 MOlKHO C'JHT8Tb UOCTOHHHbiM H pllBHWM 

k - k.! 
X 

rAe 
k • A. 

KY 
/:;.~ - pa3HOCTh nnOIU8A9l! 'oKOH' ItpH CADHre IIHK8 Ha /:;.y 

B Ta6naue 1 ABIOTCR aHa'JeHasr /:;.~ AnSI /:;.y ~ 0,1 npH pa3nH'IHOA l!IHpBHe 

•oKoa• (y
2 

-y
1 

nepaoro naJta). 

, a TSK>Ke aaaqeaa g k. (aa 9AHHHllY 1tpHHHMB9TCSI DCSI nnomallb pe-

qHCneHHOe 3HB'J9HH9 k 1 A8HHOe B Ta6nane, npRD9A9HO K 9AHHHU9 MBC!l1Ta6a 

ItO Y , J.13 Ta6nH!lbl BHAHO, 'ITO MBKCHMBJtbHOe 3HB'J8HH9 k , pBBHOO 1,12, rrony'J89TCH 

npH M8KCHM8nhHOA WHpBHe 11 0KH8.•. 

6 



T a 6 n 11 ll II 

rpaHilllbl • OJWH' llJ11p11H8 ~~ 
( y 1 Jl y2 ) 'OK.Ba' 

(y J -y2 ) 

I,I5 + I,25 O,I 0,006 0,06 

I,I + I,3 0,2 O,OI2 O,I2 

I,O + I,4 0,4 0,025 0,25 

0,9 + !,5 0,6 0,038 0,38 

0,7 + I,7 I,O 0,062 0,62 

0,2 + 2,2 2,0 0,108 I,08 

0 + O,II2 I,I2 

CneAOB&Tellbao, c TO'IXH apeaasr. nozry'leBHH MaXCHM811bHO B03MOlKaoll aenll'lHHbl k 

CHCT9M& CT815HnR38URH 1 B kOTOpOA B Ka'IeCTBe "OKOH.., HCII01lh3ylOTCSI IIOnHbie IIOnOBHHbl 

penepaoro naxa, HBnHeTCH aaa6onee noAXOAmnell. 

Beni'lRRa k MOlKST 6b1Tb Bblp8lK8H8 B 9AHHHU8X ~ 

1,87 
k- --

! 
npa 9TOM Bblp8lK9HH9 (4) npeo6paayeTCR K BRAY! 

1,87 n 0 b 

-----x---
(7) 

np11B9A9RHhl9 Bb!WS COOTBOW9HIIH CnpaaeAnHBbl AnH M8nbiX CX8'1KOB ycHneaHH (6x « ~). 
.llnH 6ollbwHx Bx eenH'tHKa yMeabwaeTCH ( r QOOTBeTCTBeHHO yBenHqR-

B89TCH) II npH /)x > ~ CHCT9M8 CT86HnB38UHH 0Tp868Tb!B89T CK8'1KK C llOCTORHHOll CKo-

pOCTbiO 

dx 

dt 
- n 0 • b , 

a owa6xa ycaneaHH a 9TOM cnyqae paaaa 

AO Tex nop, noxa Texymee aaa'leHie • ( t) CT8HeT M9HbW8 ~ 

X8 Apell$8 npOHCXOAHT B COOTB9TCTBHH C yp8BH9HH8M (3), PA9 

KOH9'1HO 60llbWOll &enH'lHHbl AO MHHHM811bHOll ( 4). 

7 
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H3MeaHeTCH OT 6ec-



3, 81IIUIHRe napaMeTpOB CRCTeMl>l CT86RliH38llRR Ha lllRpRH;y' IIRIUl 

BeliB'IRHa oma6ltll R CBSI38HHble C ReA Howepa JtaBBJIOB llRJta N ljJJtyx:TyRpyiO'l' 

B ae~tOTOpblX np enenax scnenCTsae CTaTRCTR'IecJtoro xapaKTepa pacnpeneneaaa RBTeacasao

CTR aTanOBHhlX HMrrynbCOB B nB;y'X n onOBHHBX penepaoro IIRit8, 3TH ~ltTy&nRR cyMMRpy~T

CH B JtBanpaTe C HOpMan&HOA mapa aoA llHJtB, 

06mee CTaanapTaoe OTJ<noaeaae, xapaKTepaayiOmee tjlop~~cy na~ta, pasao 

.1 2 2 
<7 oGu!. • v <7 , + <T&t.~. (9 ) 

rne u e>.cT xapax TepaayeT tjlop~~cy n &Jta B OTCyTCTBRe cTa6anaaanaa, a u, - cTaanap,.., 

Hoe OTJCnoaeaae senH'IHHbi 

nna OIIRCBHHOA Bhlme CHCTeMl>l CT86BnH38nBH BenH'IHHa <7( , nony'IeHaaa B pa6o-
Ill 

Te 1 MOJKeT 6hlTb npencTasneaa B sane: 

2 
<7 • _I_ ( _;_) 

2 
= 0,27b • 11 IS.CT. 

2 n 0 r It 

TI.onCT&BnHH STO Bhlp8lKeHH9 B ( 9 ), nony'IBM OTHOCHTenbHOe y mapeHRe llRJta, BHOCHMOe 

CHCTeMOA CTa6an&aanHH 

~ 
u6.C'f. 

11 o&u 

X lS. CT. 

= ..; 1 + 1,&: b 

K 
(10) 

3xcnepBM9HT8nbHBH npoBepJta STOA tjlop~~cynhl 6blna BblllOnHeHa C llOMOIIlbiO 8MnnRT;y'n. -
171 

aoro aaanaaaTopa aa 4096 IUlHanos • lliap&aa n&p aa nonyBblCOTe onpenenanacb no 

tjlopuyne, nony'IeaaoA aa {6): 

rne <II - nonaaa nnomanb na~ta; 

6. - 0 94 <II 'T 

A - BhlCOTa naJta (pac. 2a). 

B Ta6nane 11 np&Beneabl pac'IeTHble a aJtcnepaMeaTan&Hhle naaahle, xapaKTepB3yiOmae 

ymapeHKe naJta nna pa3nB'IHbiX aaa'IeaaA b 

Ta6n ana ll 

b (xaa./nHXn) x!)CSm. (xaa.) lS. /!;,. 
o6m. 6,cT, K o6m/X 6.CT. 

3KCnepHM. aKcnepaM. paC'IeTH, 

0 7,0 I,OO 1,00 

O,IO 7,0(5) 1,01 1,01 

0,16 ?,I 1,02 1,02 

0,30 7,2 1,03 1.,03(5) 
0,55 7,3 1,05 1,06 
0,72 ?,5 1,07 !,07(5) 

8 



4, noseneRR9 CRCTeMhl CTafiR11R38lUIR n p R 11RH9AHblX ApaAI)lax 

Ecna npeA$ s TpaxTe ycaneBBs R3MeHReTCR no naaeAaoMy aakoay 

a. -at 

rne a - CkOpOCTh R3M9K8BBSI YCH119KBSI ( S 9ARKBU8X k8K8110B 38 CakyKAY); t - speMS11 

T O B9nR'lHHa OWRfiiUI paaaa 

t • at +x . 

noACT8B11SISI 3TO Shlp8>K9HI9 B (1) 1 llOny'IBM! 

dt + 
dt 

• a 

OTCIOAA 

-</ r 
<• a r {l- e ) . ( 11) 

B ycTaaoaaswe MCSI pe>KHMe ( t >> r l t .. a r BenR'lHRa a MO>K9T 6b!Tb Bhlpa-

>Keaa B A011SIX S911H'lHHbl 

UHH ( a ) 

H npHS9A9Ra K OAROMy llHK11Y pa60Tbl CRCT9Mbl CTa6R11H38-

R1IH 

r n e ~ - OTHOCHT91lbR8SI CKOpOCTb Apel\i)la, 

Ecna s Bhlpa>Keaae A11R llOACT8BRTb 3R8'19RHSI a R TO nocne npeo6-

pa30B8HHit nony'IRM 
• a 0 ,54 . e . !1 • 

3To Bhlpa>Keaae cnpaaen11RsO AnSI ae601lbWHX 3Ra'leHIA R ~ ( f « !1 ) 1 T8k K8K C yae-

11R'l9HR9M yaenR'lRBaaTCSI H nponopnROK811bROCTb M9>KAY aapywaeT-

CSI, 

Pasaosecae B CHCTeMe npR R811R'IHH 1IHReitaoro npeit$a H&CTynHT Tornal KOrna 

paaaocTb RHTaRCHBROCTell s nsyx nonosaaax penepaoro nHKa npa ero cnaare aa xaaa-

nos KOMneacapyeT npell$1 T,e. !lei> • ~ • 

3aaSI ~ 1 H1 cnenosaTa1lbRO !lcJ> MO>KRO onpeA911HTb H3 $op-

MY11bi ! 

• - 0,6 • !1 • y 

rne aHa'leKBe y A11SI COOTB9TCTBYIOW9rO !1 cJ> H8XOARTCSI R3 Ta61IH!l $yHKllRH OWH60K 

cJ> (6), no R3B9CTHOII se11R'lHHe ( A11SI H9KOTOpOrO ~ ) MO>KHO onpenenHTb 3Ha'le-

axe r , KOTopoe xapakTepaayeT nepexoAHbiii npouecc s cacTeMe npa sseneHHH naaeit-

HOrO Apel\$a C 38A8HHOit CKOpOCTbiO a 

r .. 
!1 • y - 0,6 ____ _ (12) 

a • no • !l<ll 
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B Ta6nHne IIJ 

AnSI pasnaqHhlX e 

y e- 11~ 

O,IO O,II2 
0,23 0,25 
0,50 0,52 
0,60 0,60 
0,85 0,76 
I,O 0,84 
I,5 0,97 
2,0 
3,0 

0,99 
I 

llpHBe!l&Hbl qHCil9KHbl9 3K8'1eKHH BQnHqHH fl~/y 

• noKasauo Ha pRe, Sa, IS), 
SKC, 

Ta6nana m 

11~/y 

I,I2 
I,08 
I,04 
I,OO 
0,92 
0,84 
0,65 
0,50 
0,33 

r ( B eJ!.HRHilSX 

_11_) 
b • "o 

0;54 
0,56 
0,58 
0,60 
0,67 
o, 7I 
0,92 
I,20 
I,80 

l • (r 
(B e!lHHHil8X !) 

0,06 
O,I4 
0,30 
0,36 
0,50 
0,60 
0,90 
I,20 
!,80 

' r • 

• (a KaHan, ) 

!ln!l 5 • 7.2 X8H, 

pac'l, a xcnep. 

I,O I,O 

2,6 2,6 
3,6 3,7 

38BHCHMOCTb r H l OT e , a Tax~e K8'1ecTaeHH8H KapTHHa nepexonRoro .npouec-

ca, llOCTpOeHHSH B COOTB&TCTBHH C Bblp8~eR.HeM (11), ll01<838Hbl H8 pHC, 4 (a) H (46), 

HaxnoH xpaawx l(t) B nyneaoll TO'IKe llOCTOHHeK H paaeH CXOpOCTH npell.pa, C pOCTOM ( 

, npH ('?.,1 CHCT9M8 CT86HnH381lHH He ycneaaeT ICOMileHCHpo-yaenaqaaaeTCH H 

B8Tb H3MeJieHHH ycaneKHHtH OWH!SKS llOBTOpReT Apell~ (t • at). 

IIJ • CHCTeMa CTa6HnH381lHH BTOporo THna 

/5-7/ 
B pRAe pa6oT npHBOilHTCH OllHCSJIHe CHCT9M CT86HnH38UHH0 HCilOJIP3YI011lHX B KS-

qeCTBe CHrHana OWH6KH pa3HOCTb M9lKilY Hll98nhHhlM H T91CYlllBM 3H8'1eHBRMH KOAOB 3T81lOH

HbiX HMilYnhCOB, Enox-CXeMa 8K8nH38TOpa BMeCTe C CBCTeMOII CT86BnB38UBB TSKOrO TBil8 

npaae·neHa Ra pRe, 5
171

, PacCMOTpBM npouecc CTa6anH38UBH ycBneHBH B ll&HHOII CHCTeMe, 

3TallORHhl9 HM!lyllbChl OT CT86HilbROrO reHepaTopa llOCTyll&IOT Ra BXOil npenyCBilHT91lR 

BMeCTe C neTeJ<TOpHhlMH HMilYnhCSMH, H3MepRIOTCH 8K81lOro-nH~p0BhlM Upeo6pa30B8TelleM H 

perHCTpHpyiOTCH B anpeCHOM C'leT'IHKQ (npellB8pHTellbHO B C'leT'IHJt H3 perHCTpa CT86HilH38-

UHH ycaneHHH 38HOCHTCH KOil 

H3MepeHHH), 

OWH6KH, HSKOUileHHOII B Te'leJIBe npenmeCTBYIOlllBX UHitllOB 

Hs anpecuoro c'leT'IHKa HOBbie Konw nepeuocHTcH o6paTHO B perBCTp • nanee 
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'I 
J 

I 

upeofSpaayiOTcB naljlpo-axanoroBhiMR upeofSpaaoBaTenBMH B aanpSilK&HRe, KoppeKTRpytol!lee 

AaanorR~o neAcTByeT CRCTeMa CT86Rnaaanaa nopora 

TaK JKO , KaK R nnSI cacTeMbi CTafSRnaaanRR nepBoro Tana, HHlt<e paccMaTpHBSIOTCSI: 

peaKilRSI cacTeMhl aa CKa'IU ycRneRHB; BnBHHRe ee napaMeTpoB aa ywapeaae naKOB s 
Cll&KTpe; CABRrH llBKOB llpR naaeAHhiX npeA«jlax ycKneHHSI. 

}, fiOBQAQHKQ CHCTeMbl CT8fSRnK381lHB upa Clt8'1K8X ycaneHBSI, 

B A8BHOM cnyqae peaKIIRH CRCTeMhl npR B03AeACTBHH aa Bxone CK8'1Ka ycaneHRSI llx 

onachlsaeTCsr cnenytol!leA peKYPpeBTaoa ljlopwynoa: 

x ( ll) • x ( n-1) + [ Bx - x ( n-ll ]. b ( 13) 

rne ll • 0,1,2,8 1 ••• - COOTB9TCTBY8T MOM9HT8M DpRXOA8 3T8nOHHblX HMnynbCOB, T,e, 

t • nT T - nepaon STanOHHhiX HMnYilbCOB, 

'IHH8 

3T8 ljlOpMYna AOCT8TO'IBO TO'IHO 8DDpOKCHMHpyeTCSI Bhlp8lt<9HR9M (2), B KOTOpOM B9nR-

llOCTOSIHH8 R paBB8 

r- T 
b 

8peMH OTpa60TKH CK8'1KOB ycaneBRH B ll8HHOA CIICT9Me M9HbW9 0 '19M B nepBOA II He 

38BIICHT OT WHpHHbl 9T8nOHHOro llRK8, 

CKopocTB OTpa60TKB cxa'lltoB ycRneaas B aTax ABYX cacTeMax onpenen>110TCS1 cnenyto-

lllRMII Bhlp8lt<9HBSIMH: 

1) CRCT9M8 nepBOrO TRll8 

~I - -n 0 b - AnSI fSonbwax CKS'IKOB 
dl t•O 

Bx > 11) 

ll 1,87•1lx•rio·h 
dt I -- X ----..------dt ~..0 r ';\ AnH }d!lnbiX CK8'1XOB 

(llx « 11 ) 

2} CHCT9M8 BTOporo TRll8 

dt 1 -- Bx =- llx • "o • b dl t-o -r - AnSI nto6btX 3H8'19HHA ll x. 
~ 

CpaBaeaae aTax Bhlpalt<eaaA noK83hiBa91t, 'ITO npa OAHHSKOBbtX napaMeTpax o6eax 

dt 
CRCTeM, T.e. b , sen~'IBRa 

dl 
AnSI CRCT9Mbl CT86HnH38UHR 

1.87 
OABH8KOBhiX "o H 

BToporo Tana BCerna fSollbwe, '19M AnH nepBOA CHCTeMbl 1 T8K K8K BenH'IHH8 
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np8KTH'i9CKH < 1, a llJHI OOllbillRX CK8'1KOB OTHOCHT91IbHoe 6biCTpOAeliCTBH9 BTOpOii CRCT9Mhl 

pacTeT nponopUHOH8 1IhHO Bx 

:G . 811.1151HHe n a paMe TpOB CHCT9 Mbl CT80R1IR3BUBII HB illRpHHy TIBKB 

CTaTHCTH'!ecKoe pacnpeAeneHRe aMnliKTYA a TanoHHbiX BMnynbcoe npHBOAHT K $nyKTya

UH>IM YCH119IIR>I B Cli CTeMe, of5ycnoaneiiK~IM .a.eliCTBHeM C HCT9Mbl CT80H1IR38UBR. BliB>IHHe 

3TIIX <j!nyKTYBUHii np011B11519TC 51 B ymapeHHH IIHKOB, KOTOpoe Alii! ABHHOI! CHCT9Mbl MOlKeT 

6 biTb paCC'IHTBHO no <j!OpMY11 9 /B/: 

f1 o6iu 

f1 fl.cT 

- ,;--;-;-;; 

T o'IHOCTh a Toll <j!opMY1Ibi Hllli!OCTpHpyeTc>! llBHHhiMH, npaaeueHHbiMK e Taf5naue IV 

T a f5 11 H u a IV 

f1 ( KaH.) tJ. 
of5m 

Zl. of5m 

~ 9KCI19p. -
tJ. f5.cT. pac'leT. tJ. f5.cT. a Kcnep. 

0 6,45 I,OO I,OO 

O,I5 6,52 I,OI I,OI 

0,28 6,72 I,04 I,04 

0,46 7,08 I,IO I,IO 

Ha pBCo 2 ( 6) 1IOK838H8 rBCTOrpBMMB TIHKB All>! b =Q H b -(),45. 

3. noB91l9KJI9 CHCT9Mbl CTB6H1!H38UHH npH liHHeliHbiX llpel!<j!ax 

3aBHCHMOC'l'b B91IH'IHKbl OillHOI<H yCH119HH>I OT epe~eHR npH BB9A9HHH B CHCTeMY 

I 
naHeliKoro upell<jla onHCbiBaeTC!I ypaeHeKHeM ( 11), rAe r • --b- • B ycTaKoeaemeMC!I 

no 
pelKHMe ( t » r ) 3T8 38BHCHMOCTb MOlK9T 6biTb ynpoiU9H8 H 1IOC1Ie 1IOilCT8HOBKH a 

H HM99T BHil: 

~·no · h-C 
f -
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Ha pRe. 3 (a) np&BeAeKhl rKcTorpawldhl MIOB1 CKIIThle AIISI ABYX 3Ka'leKKll cxopOCTK 

Apellojla: ! •1 R 21 1 JtaHana 

COOTB8TCTB8HKO. 

Tax•w o6paaow1 c&crewa cTa6KnH3AIIHH BTOporo TKna oxaahlaaeTCSI 6onee ycToli'IR

Boll )[ nHK8liKhiN ,llpellcjlaM. 

IV. 3 a I n ~ 'I e H H e 

CpaBKRTem.Khlll a&a11Jl3 ABYX OCKOBHLIX T&nos acnom.ayeMblX B HacToSIIIIee apeMR 

CHCT9M CTA6RIIH3A!IHJI II03BOIISI9T C,II91IATb CII9,11yiODlH9 BblBO,IIbl: 

1. 0Tpa60TJt8 CxaqxoB YCIIII8KRSI B CHCT8M9 CT8DHIIH3AIIHR BTOpOro THII8 npOH3BOAHTCll 

3R8'1HT9JDoHO 6hiCTp981 '19M B CJICTeM9 nepsoro THII8. 

2. Bn.aRHHe co6CTBeKHhlX 4JnyKTyAIIJill o6e&x CHCTeM cTa6&naaan&H ua WHPHHY IIJIKOB 

B CII9KTpe 1IpHM9pRO O,llliHAKOBO AIISI peAJlbHhiX 3H8'19HJ1ll 6. 1 nony'IA9MblX np& 8MIIIIJITYA-

HOM 8HAIIH39 C IIonyDpOBO,IIHJIKOBblMH A9T9KTOp8NH ( 6. -5- 1 Q K8H81IOB) • 

3. C&cTeMa CTa6&naaan•• BToporo THIIa 6onee ycTOli'IRBA K naaellao-MeHSIIODlBMCR 

4. B cny'lae npepb!BAHBR 3KCnepaMeHTa no xaxaM-nB6o IIpH'IBHaM B cacTeMe nepsoro 

T&na uaxonneHKASI xoppeXIIRR BC'Ie3a9T. 3TOT KeAOCTATOK MOlKeT Ob!Tb ycTpaHeH1 ecnH 

BM9CTO HRTeHCHM9Tp8 RCIIonb30B8Tb pesepCJIBKhlll C'19T'IB)[ R na4Jpo-aHanorOBhlll npeo6p83Q

B8T91Ib/4/ 1 KO npa 3TOM 3H8'1HTeiibHO B03p8CT89T XOIIB'I9CTBO HeOOXOAJIMOrO o6opyAOB8HHSI, 

5. B CBCTeM8 CTa6&nB38IIJIB BTOporo TBIIB AH81I830H nepeKpblTHSI B03MOlKHblX ,11peli4JOB 

ycanea&R pasea: 

N • b 
d - • 100~ • 
~ 

(14) 

rAe N - eMKOCTb perucTpa ycaneKuR; N 
3

T - HOMep K8H81I8 1 B KOTOpOM perHCTpapyeT-

CSI 3T81IOHHblA IIBK B OTCyTCTBHe Apeli4Je. 

BbipalKeKae ( 14) cnpasennaso B AnSI cacTeMbl c pesepcaBHblM C'leT'IHKOM • .llnR pac

wapeHBSI ABBII830H8 B 3THX CHCT9M8X H90DXOABMO YB91IH'IHB8Tb 9MKOCTb perBCTpB (peBep

CHBHOrO C'I9T'IBKB). 

B cacTeMe c paaHOCTHblM BHTeHCBMeTpoM ABanaaoH nepeltpbiTBR npell¢os onpenenReT

CSI OOIIBCTb~ liBH9liHOCTB p800Tbl HHT9HCRM9Tp8 R np8KTR'I9CKH H9 orp8HH'I9H. 
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6. CacTeM8 CT86ana38UBB BToporo TBn8 &MeeT 30HY aeqyBCTB&TenbHOCTB, p8BHy~ 

onHOMY ~8H8ny. 0nH8Ko anHRH&e 3ToA 30Hbl H8 nononaaTenbHOe ywapeaae n&KOB a cneKTpe 

6yneT CK83biB8TbCH nHWb npB 0'19Hb y3KHX 3T8nOHHblX UBK8X, .UnH p98nbHbiX UBKOB 3TO 

y wapeHHe yMeHbW89TCH nponopnBOB8nbHO X H MOlKeT He y'IHTblB8TbCH, 

7. llpoaeneHHbiA B n8HHOA p860Te 8H8nH3 nayx THUOB CHCT9M CT86HnH38nHH U03BOnH-

9T, HCXOnH H3 pe8nbBbiX yCnOBHII p860Tbl 3TH X CHCT9M B 4>H3H'l9CKOM 3 KCnepHM9 HT91 Bbl-

6p8Tb K8K THU CHCT9Mbl CT86HnH38nHH 1 T8K H ee OCHOBHbl9 U 8 p8M9Tpbl , 

n H T e p 8 T y p 8 

1. R.Dudley, R.Scarpatetti . Nucl. lnstr. Meth . v. 25 (1964), N-2, p. 297 . 

2. H.de Waard. Nucleonics, July, 1955, p. 36. 

3. D.Willdnson. J. Sci. lnstr. v. 27,36 (1950). 

4. J .Ladd, J .Kennedy. CREL -1063 ( 1961). 

5. ~Chase. IRE Trans. on Nucl. Sci. NS-9, 1, (1962) p.4. 

tl. A.H.YT~lKHHKOB. naccepT8UHHJ.Uy6H8 196:5 r. 

7. B.VI. npaxonbKO, B.r. TamaR. llpenpBRT OVIHVI 2492, .Uy6R8 196:5 r. 

PyKo~HCb nocTynan8 a a3n8TenbCKHA oTnen 

20 8npenH !96'6 r. 
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Jl - nonynpOBOIIHHKOBbiA ueTeKTOp; nY - npeuycHl!HTel!b; JIY - l!HHeliHbiii YCHl!HTellb; f3YI - l'eHepa

TOp 3T81!0HHbiX BMllyllbcos; B - seHTHl!H; Tp- TpBrrep 61!0KHPOBKH; PH - pa3HOCTHbiA HHTeHCHMeTp; 

. AK - 4096 - aMnl!HTYIIHbiA BRB11H3BTop na 4J96 Kananoa. 



lll .... lt) 

.... 

1000 ,. .. 

.... 

1520 

PHC, 2, rHCTOrpaMMbl penepHbiX nHKOB, xapaxTepH3YIOIIlHe HX y rnspeHHe·: a) .Il1ISI CKCTe Mbl CTa6Hj!I3aUHB 
nepBOf'O THna, 0 - 6e3 CTa6H1lB3aUHH ( li. = 7,0 KaH, ), x- CO CTa6KrrB3aUBeA ( b a0,72; /J. •7,5xaH,)j 
6) Jl1lSI CHCTeMbi CU~6HrrHaaunH BToporo THna, 0 - 6ea CTa6snsaauKH ( X =e ,45 xaH. ), )( - co CTa6HrrH3a-

UHeA ( b =0,46; !J. =7 ,1 KaH,) , 

'" 

P Hc. 3. rHcTorpBMMbl p enepHbi X 
CTB5HnH3 8 UHH n e p a oro THTIB , 

6) o- apel\cj> {+) , a + =0,76 b, 
THn a , x - 6ea ape il cj>a ( a =0 ) ; 

~I 41 

llHKOB llpH 1lHHe liHO MeHHIOIIlHXC « npe licj>ax: a , 6 - )l1I S< CHCTe Mbl 
a) x - 6e a npellcj>a ( a ~ 0) , o - n p e li cj> (-), a _~ 0, 25 b 

- npel\cj> (- ) , a_ = 0, 6 ,bjB) )l iTH CH CT eMbl CTa6H JIH30UHH BTOp OrO 
o -np e llcj> (-), a _= b ; o - npeli cj> (+ ). a+ · 2b . 
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Puc. 4. a) KpaBbie, xapaiTepuayiO!IlHe aaaHCHMOCTH aenH'IHHbi CABHra nuxa B nocTO!IHHOll: 
BpOMOlfB OT CIOpOCTB na&ellaoro Apell:¢a e ; 6) Xa'leCTBeHH8!1 xapTBH8 nepeXOAHOro npouecca 

yCT8HOBnOHB!I t npH pa3nH'IHblX 3Ha'leHH!IX CXOpOCTB Apell:¢a e . 

{311 

8 .na!1flfl76 u 

A 

KOp. !/CUll · 
• 

Puc. 5. 5noi-cxeMa cnexTpoMeTpa c CHCTeMoll cTa6anaaauua BTOporo THna. 1"311 - reHepaTop 
3T&nOHHblX HMnynbCOB; .£l - nonynpOBOAHHXOBb!l! AeTeXTOp; nY - npeAyCHnHTenb 0 nY - nHHOl!Hb!l! 
ycanaTenb; AUn - aaanoro-ualjlpoaoll: npeot5paaosaTenb; AC - aApecHbil! c'leT'IHK; P a P - pe-
racTpbl cTat5unaaauua nopora a ycuneHa!l; UAn - ualjlpo-aaanoroBbiA npeo6paaoaaTe~. Y 


