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Bae,neHHe 

B IIOCJI9,1lHH9 ro,llbl. K8K B KOJIJiaaztepHHX 8KCII9pHM9HT8X, TaK. H B 

8KCII9pMM8HT8X C ~CHpOB8HHO~ MHm9HbiD lliHpOKoe pacrrpocTpaHeHHe 

IIOJIY'lliJia TeXHHKa . K8JIOpKM9TpHH , IIOSBOJIHIOOt8H cos.naaaTb 

aJieKTpOMarHHTHUe H a~oHHHe ,neTeKTOpH noJIHoro norJiomeHHH 

IIp8KTHqecKH JIID6HX KOH4Mrypa~. 

B paMKax ocymecTBJieHHH K~MesoHHo~ ~snqecKo~ rrporpaMMH Ha 

C03,n8B89MOM B J.1q'?B3 (. llpOTBHHO) KOMIIJ19l(C9 "MeqeHUe H~~TpHHO" /I/ 

TaKme rrpe.nycMoTpeHo cos.naHHe lliHpOKOarrepTypHoro .ro.nocKOUHq9CKoro 

K8JIOpKMeTpa AK:-600, II03BOJIHIDm9rO C BHCOKO~ TQqHQC.TbiD orrpe,neJIHTb 

SHeprHID H KOOp,llHH8TH IIpO.nyKTOB C593H9~TpHHHUX . pacrra,nOB sapHlK9HHHX 

K-M930HOB. KOHCTPYKUHH R8JIOpHM9Tpa H rrpe,nBapHT9JlbHU9 pe3yJibT8TH 

H3M9p9HHH era xapaRT9pHCTHK p8CCMOTp9HH B pae50T8X/2,3/ •. HHllte 

oiiHcaHa npoue.nypa orrpe,neJieHHH aHepreTHqecKoro H rrpocTpaHCTBeHHoro 

paspemeHHH 16 -Mo.nyJibHoro rrpoToTHIIa AK-600 Ha rry~e ~--M930HOB c 

aHeprHe~ 37,5 raB. 

llpoue.nypa orrpe,neJieHHH aHepreTnqecKoro H 

rrpocTpaHCTBeHHoro paspemeHHH 

CX9M8 rrpoBe,neHHH H3Mepe~ rrpe,nCT8BJ19H8 H8 pHC. 1.ITyqoK 

oTpnuaTeJibHHX ~~MesoHOB rrpoxonaT qepes cqeT~ S1,S2, 

ro,nOCRQfiHq9CKH9 cqeT~ Hx Hy H rrona.naeT Ha cC5opRy HS 

meCTHa.nll8TH MO.nyJie~ a~oHHoro K8JIOpHM9Tp8. 

HarrpoB38HMO,ne~CTBOB8BmH9 ~-M930HU H H9IIOrJiomeHHH9 B K8JIOpHM9Tp9 

qaCTHUll JIHBHH perHCTPHpYIDTCH Cl.\~UITHJIJISIL\HOHHO~ CT9HKQ~ 53 .B c.izyqae 
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!IpOXOlK,lt9HIUl MIOOH8 C'l9T'!RK S}J., paCI10JIOl!t011Hbli1 38 lK9JI93HhlM MIOOHHbiM 

~bTPOM , BHp868THB89T MIDOHHYID M9TRY· 

,IlJIH K8JIH0pOBIDl K8JIOpHM.9Tpa BO BpeMH off-line 8H8JIH38 

HCnO~b30B8JIHCb MIDOHHH9 C00HTHH, KOTOpHe Ha0Hp8JIHCb B OT~9JlbHHX 

SKCnOSHUaHX· ,,IlJIH K8lK,ltOPO MO~JIH Onp9~9JIHJIHCb RaJIH6poBO'lliH9. 

KOS®Jmni9HTH Rt .T.aKl'IM oOpaSOM, 'IT00H y~OBJl9TBOpHJIHCb ycJIOBHH: 

.,; 
Ri(a}J.i- Tit)= oonst, 

(I) 

r~e t npmmMaeT snatieHHH oT I ~o 16, 

Tit -Tibe~ecTaJI B f.- 1M MO~Jl9, 

~i -MIDOliHlflt CHrH8Jl B f.-· .. 'M MO~Jl9. 

TO'IHOCTb onpe~9JI9HHH KOS~UH9HTOB COCT8B~HJI8 npHMepHO 5%. ilOCJ19 

onpe~9Jl9HHH KaJIHdpOBO'lllhlX KOS~UH9HTOB aMTIJIHTY~8 a~OHHOPO 

CHrH8Jl8 onpe~e.JiHJI8Cb KaR· 

16 
.A= E At 

i=1 

At= Rt(at- Tit)' 
(2) 

r~e ai- a~OHHhl~ CHPH8Jl B f.- M MO~Jl8, 

At- a~oliHlflt CHrH8Jl B i- M MO~Jle C yqeTOM K8JIH0pOBO'IHOPO 

KOS~8HT8. 

Pacnpe~eJieHHe no aMTIJIHTy~e a~oHHoro cHrHaJia A npn 

nona~aHHH ny'IKa B O,Il,illi HS U8HTP8JlbHHX MO~Jl8~ noK838HO Ha pRC. 2 ~ 
Be.mNlffia A BH'IRCJIHJ18Cb no 4)opMyJiaM (I) R (2), 3KCTI8pHM8HT8JlbH08 

pacnpe~9JI8HH8 .annpOKCHWipOBaJIOCb I!JylutiJ;HBf:\ BHA8 
(A- P4)2 

Y=P
0
+P

1
A+P2A2 +P3exp(- 2 ), 

2 P5 

(3) 

r~e Pi- HCKOMH8 napaM8TPH, A- 8MTIJIHTY~8 cHrHaJia. 

3Hepr9TR'l9CK08 paspemeHRO onpe~eJIHJIOCb K8R OTHOID9HH8 P5/P4• B 

pesyJibTaTe annpoKCHMaiJ;HH noJiyqeno paspemeHHe R =13,7%. HRmHHH 
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PRe. I. Cxmaa npoBe~ernrn: nsMepeHHfi xapaKTepHCTIIK a.n;poHHoro 

KaJIOpiiMeTpa; 

PIIc.2. 

Sf • ;>2. - CIJ;liiHTH.JI.JI.HUI10H~8 C'IBT'IHKH, 
Hx,Hy - ro~ocKOTIH'lecKHe c'leT'IHKH, 
AK - c6opKa H3 16 MO.JJYJIBfi a.n;pomwro KaJIOpHMeTpa, 

s 3 - CIJ;liiHTHJI.1I.fiiJ;liiOHH8Jl CTBHKa, 

fe - MIDOHH8Jl 3all\11Ta, 
Sf4 - MIOOHHI!H C'IBT'IHK. 

N 
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AMilJIHTYAHHB cneKTPH cnrHaJIOB C a.n;pOHHOrO KaJIOpiiMeTpa: 

H93aillTpHXOBaHH8Jl rRCTOrpaMMa- cneKTP fi-M930HOB, 
3aillTPRXOBaHH8Jl rllCTOrpaMMa- cneKTP ~~e30HOB npH 
saa<mTeJil,HOM yBeJIH'IBHRR nopora cqeT'IRKa .S3, CTIJIOlllHaf. 

.ruTpHXOBKa - MIDOHHHH cneKTP• 
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KPRBaH noRasuBaeT aMITRHTY~~ cneRTp rrpn sHa~nTe~bHOM yBeRHqeHHH 

nopora ~CRpHMHHBUHH C~9T~8 s 3 • TipH . &TOM rrpOHCXO,nHT na,neHHe 

CTBTHCTHRH rrpliMepHO HB 40% H Y~'llll9HH9 paspemeHHH ,no I0,1%. oTO 

CBH3aHO C T9M, ~TO YB9~89TCH BUdOpRa ~He~ C nepBO~ TO~O~ 

B38HMO.l{9~CTBHH B Ha~a~e R8~0pHM9Tp8. Ha pHCYHR9 T8Rme rrpHB9.l{9H 

MIOOHII!tlt cneRTp. 

BH~a ncc~e.noBaHa saBHCHMOCTb paspemeHHH H cpe.n;He~ aMIT~TY~ 

(nap8M9Tp P3 ) OT TO~ nona,naHHH ~8CTHUhl B R8~0pHM9Tp. Pesy~bT8TU 

rrpRB9.l{9HU H8 pHC. 3 H 4. TO~Ra OTC~9T8 rrpoXO,nHT ~epes CTHR 

MO.l{Y~e~. Ha6~.l{89TCH poeT 8MITRHTY~ OT U9HTpa R Rp8ID MO.l{Y~H C 

H9dO~bmHM YM9Hbill9HR9M B p~OH9 rpaHHUU MO.ny~e~ (pHC. 4). MsMeHSHHH 

aMTIRHTY~ HB~HIDTCH H8C~8CTB9HHHMH (B rrpeie~ax 3% OT cpe,nHero 

3H8~9HHH). PaspemeHHe yxy,nmaeTCH K Kp8ID MO.l{Y~H C 13 .l{O 18%. 

Koop,nHHaTU ~acTHUU, HHHUHHPOBaBme~ ~eHb, orrpe.ne~a~c:o no 

IIX:>PMY ~aM: 

Z At X~ z At Yi 
XR = y = R (4) 

Z At Z At 

r,ne X~ H Y~ - reoMeTpH~ecRHe ROOp,nHH8TU UeHTpa t-ro MO.l{Y~H. 

At - a.npoliH!tlt cnrHa~ c t-ro Mo.ny~a Ra~opHMeTpa. 

MCTHHHUe ROOp,nHH8TU ~8CTHUU orrpe,ne~HRHCb C nOMOill,biD rO.l{OCROTIH~9CRHX 

C~eT~OB/4/ C TO~OCTbiD He f(Yme ~eM 3 ·MM •. Orrpe,ne~eHHUe no 

qopMJ'~8M (4) KOOp,nHHaTU ~aCTHUU XR H YR HB~HIDTCH CMemeHHUMH 

Be~aMH HCTHHHUX ROOp,nHHaT X H Y/5/. ERR orrpe,ne~eHRR 8THX 

Be~ paccToHHHe Mem.ny ueHTpaMH .nBYX coce.nHHX MO~~e~ 

p836HBa~OCb Ha 30 HHTepBa~OB. ERR R~m,noro HHT9pBa~a CTpoHRHCb 

pacrrpe.ne~eHHa no Be~aM XR , YR H oueHHBaRHCb cpe.n;Hee sHa~eHHe 

H .n;Hcnepcna aTHX pacrrpe.ne~e~. Cpe.n;Hee sHa~eHHe xapaRTepnsyeT 
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Pnc.3. 3a.BHCHMOCTb sHepreTn~ecrwro paspememm: KaJiopnMeTpa oT 

Itoop,nHHaTH periiCTpnpyeMoi1 ~aCTlllJ,bi. 

A . eh 
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PHc .4. 3a.mrCIIMOCTb a.MIIJlliTY,W>l a,n;pOHHOTO CllrHa.Jla OT ROOp,IUIHaTbi 

nona,n;aHIDI fl -MesoHa B Ra.Jioim:l'JieTp ~ 
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B9JIR'illHY OTKJIOH9Hlifl KOOp,znmaTU (Xk) , H3MepeHHOtl. K8JIOpHMeTpOM OT 

HCTHHHOtl. (X), a ~crrepCHfl -rrorpeillHOCTh aToro H3M9p9HHH. lloJiyqeHHUe 

pesyJihT8TH rrpe~CT8BJI9HH H8 pHC.5,6. CHMBOJI8MH (D) H8 pHC.5 

rroKasaHH cpenHH.e sHaqeHH.a Koop.znmaT, orrpe~eJieHHHe c rroMomhro 

K8~0pHM9Tpa, B 38BHCHMOCTH OT H3B9CTHHX 3HaqeHH.tl. HCTHHHUX 

KOOp.1Uffi8T IIOII8~8HHfl qacT~ B K8JIOpHM9Tp. 3Ta 38BHCHMOCTh XOpOillO 

OTIHCHB89TCfl ifJYHKUH9tl. B~a:. 
..J 

-1 
Xk = ! (X), (5) 

-1 
r~e f (X) flBJ!fl9TCfl o6paTHOtl. ifJYHKUH9tl. K ifJYHKUHH 

2ax 
7. sh T 

/(X)=---
2 sh a 

r~e 7.- illHpHH8 aqetl.KH MO~JIH K8JIOpHMeTp8 B CM. 

BeJIHqH.Ha a orrpe~eJIHJI8Ch annpouc!1M8I.lHCi1 rrpHBe~eHHoro BHme 

pacrrpe~eJI9HHH STOtt ifJYHKUH9tl.. ORa paBH8 2,767 ± 0,0)2. CHMBOJI8MH 

( ~) IIOK838HH OTKOppeKTHpOBaliHhle IIOMOmhiD f (X) ~aHHUe. AnnpOKCHM8I.ll1.fi 

"STHX ~aHHHX JIHHetl.Hotl. ifJYHKUH9tl. 

y = P X . 0 
(6) 

~aeT sHaqeHH.e napaMeTpa P0 = 0,999 ± 0,004. 

Ha pnc.6 rrpe~cTaBJieHa saBHCHMOCTh Koop,znmaTHoro paspemeHHH 

K8JIOpHM9Tpa OT MGCT8 IIOII8~8HHfl qacTHUU nJifl nBYX CJIYqaeB: B rrepBOM 

- KOpp9KUHfl KOOp,znmaT IIOCJI9 HX BHqHCJI9HHfl ITO U9HTPY Tflm9CTH JIHBHfl 

H9· TipOH3BOnH.TCfl, BO BTOpoM - rrpOHSBO~TCfl KOppeKUHfl cor~aCHO 

ifJYHKUIDI (5). Ycpe~eHHoe SHaqeHH.e B9J!HqH.Hl:l KOop.znmaTHOrO 

paspemeHHH cocTaBHJIO I,7cM. 

6. 

J 
I)' 

. } 
ll 

' 8 ·. 
Xc ··~--------~~------:;~~ 

4 

0 

-4 

-8 J.riPL I I I I I I I I I I I I I I I 

-8 -5 -z 1 4. 7 
X , ·em. 

PMc.5. 3aBHCHMOCTh H3MepeHHOfi KOOP~HaThl JIHBHH xo_OT KOOp~HaTH 
IIOIIa,Il;aiDIH 'lT -M830Ha B Ka.JIOpHMeTp. 

6x (em) 

Sr---------~----------~ 
I 
I 
I 
I 

4 I 

~ t f + I 
+ : + .. + + 

3 ~ + +. : + +,++ + ~ + + + + H +++++++ : lb ~'+ H ljo 

•• +,.,:obo~oeo heo •• • 
o~ooU : 

.... : . I I I I 
I I It I I I 0 ( I I I I I 

-8 -5 -z z 5 8 
X , em. 

PHc.6. 3aBHCHMOCTh KOOp~HaTHOM TOqHOCTH 6~ OT KOOp~HaTH rrorra,n;a

HHH fi -M830Ha B KanOpHMeTp • 

llpe$W» JIHBBJl 

ronocKOIIH.q9CK8H CTpYKTypa K8JIOpHM9Tp8 IIOSBOJIH9T IIOJIYqH.T 

H.HifJopMaUHID o IlpOilMJie a~mioro JIHBHH/6/. 
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. 
3HeproB~9~9HH9 B ~He OTIHCHB89TCH ~yHKuaett B~a: 

y y 
r(y)dy= (A

1
exp(--) + (1-A1 )exP(- - ))dy, 

t1 ,t2 

y-paCCTOHHR9 OT OCH.~Hfl, t
1
,t2 -napaMeTpH H8KROH8 8RCTIOH9HT, 

A1 -BKR8~ B ~YHKURID ~~fl nepBott 8RCTIOH9HTH. 

0THOCHT9~bHHtt BKR8~ rpynTIH H3 qeTHP6X B9pTHR8~bHO 
~ 

MO,Izy~ett (pHC. 7) B aMII~TY.nY .a.zwoHHoro 

EoTM 

101 

10. 

101 

10-2 

f 1!1 8 II II II-

-9 -7 -5 -3 -1 1 3 5 7 9 11 
X ; em. 

cnrHa~a 

. PRe. 7. OTHOCHTeJI:oHoe aHeproBH,IJ;eJieHHe B 4 · BepTHKaJI:OHo pacrroJio

EBHHHX MO.JJYJI.HX B 3aBHCHMOCTH OT KOOp)J;liHaTbi IIOII8,Il;aHHJI 

fl -:M830Ha B KaJIOpHMeTp. 

HMH9TCH HHTerpa~OM ~YHKmm r(y) ITO urnpHHe MO,Izy~fl. HenpepHBHOtt 

~ett Ha pHCYHK9 TIOR838H p83Y~bT8T ~THPOB8HHH 8RCTI6pHM8HT8~bHOrO 

pacupe:ne~eHHH. rro~qeHH c~e,nylOIUHe napaMeTpH: 

A
1

= 0,80±0,05 , t 1=I,9±0,2 , t 1=5,1±0,2. 

Ha pHc.8 TIOR838H8 38BHCHMOCTb KB8,1W8THOro KOpHH H3 ;n;HCTiepcHH 

~HH oT Roop;n;HHaTH nyqRa. EHcnepcHH onpe;ne~n~acb cor~acHo 

paOoTe/7/. ~ett noRasaHa· pacqeTHaH ;n;HcnepcHH c napaMeTpaMH 

~n , no~qeHHHMH BHme. 
'\: ! ~: 

/ 

.VTJ. em. 
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PHC. 8. 3aBHCIIMOCTJJ IWa,n;paTHOrO KOpHJI H3 ,IUICIIepcrrn: JiliBHJI OT M8CTa 

rrorra,n;aHIIfJI fi -M830Ha B I\8J!Op.YIM8Tp. CIIJIOlliHOii Jil1:HU8H IIOI<a3aHO 

pactie'l'HOe sHatiemre. 

:•:. ,, 
' . ~ . . 100 ~ . ' 
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PRe. 9. .llBYMepaoe pacrrpe~eJieHIIe afi'IIIJIHTY,IT,a. cumMa . c I\aliopur.teTpa -

Itop8H:O IWa,n;paTHHH li3 ,I(I1CII8P.CIIII JIHBHJI. 

Ha pnc.9 npe~cTaB~eHo ;nayMepHoe pacnpe;ne~eHHe noJIHoro CHrHa~a c 

~9T8RTOpa HRB8,1W8THOro ROpHH H3 ;n;HCTI9pCHH ~HH. £1:3 pHCYHKa BH.Ima 

Roppe~HURH Mem:ny BTHMH Be~aMH, ROTOpaH OTIHCHB89TCH C~e;nyromett 

~YHKuaea:. 



A .vl-(0,43±0,07)Yi5, 

rne A - ITO~omeHHe M8RCHMYM8 8MIT~TYnHOro CIT9RTp8 rrpH naHHOM 

3H8'l9:mm nHCITepCHH JIHBHSI D, H3M8p9HHO:A: B 9nHHHU8X illHplllihi Sl'l9:A:Kt1 

R8~0pHM9Tp8. Kopp9RIJ.l'IH aMIT~TY.IJl:l H8 STY rPYHRUHIO rrpHBO.llHT R 

OTHOCHT8~bHOMY y~yqmeHHIO 3HepreTH'l9CROrO paspemeHHH RB~OpHMeTpa B . 
cpen»eM Ha 20%. Ec~ rrpHHHTb, 'ITO Ma~e sHa'leHHH .zmcrrepcHH ~BHH 

COOTB9JCTBYIDT rrpeod~anaHHIO &~9RTpOMarHHTHO:A: ROMITOH9HTH B ~He, TO 

OTHOill9HH9 e/h OyneT paBHO rrpHMepHO 1,2. 

3aR~'l8HH9 

B HacTomne:A: -padoTe npHBeneHH 

ITpOTOTHIT8 anpoHHoro R8~0pHM8Tp8 

xapaRT8pHCTHRH 16-MOnY~bHOrO 

AK-600 ROMIT~9RC8 "Me'leHHe 

H9:A:TpHHO". OITHcaHa rrpouenypo orrpene~eHHH &HepreTHqecRoro n 

ITpOCTp8HCTB8HHOrO paspemeHHH n9T9RTOpa H rrpo~~H anpOHHOro ~BHSI. 

IIo~yqeHHHe naHHHe (olE ~ ra, 7% H ox ~ I' 7 CM ) IT03BO~HIOT cne~aTb 

BHBOn 0 BHCORO:A: rrepCIT8RT~HOCTH ITpHM6H9HHSl R8~0pHMeTpa naHHO:A: 

ROHCTPYRUHH n~H 

K-M830HOB. 

H3Y'l8HHH ()esHe:A:TpHHHHX pacrranoB sapHmeHHHx 

~ M T E P A T Y P A 

l. ,UeHHCOB C.TI. - ily'IRH M8'l9HHX H8:A:TpHHO - HOBH:A: mar B M9TOnHR9 

H8:A:TpHHHHX HC~enoBaHH:A:. M.:MsnaTe~bCTBO MM~M, 1987. 

2. A~eeB A.H. H np. - IIperrpHHT OMHM PI-89-434, ny6Ha, 1989. 

3. Ka,IJJ:lROB M. r. H np. - IIperrpHHT OMHM PI -89-769, EYOHa, 1989. 
4. ropHH A.M. H np. - IIperrpHHT M~B3 87-137, CeprryxoB, 1987. 
5. BmloH ~- H np. - IIperrpHHT WDB3 79-128, CeprryxoB, 1979. 
6~ EHHOH ~- H np. - TiperrpHHT. M~B3 82-115, CeprryXOB, 1972 .• 
7. ~ ,U. H np. - HperrpHHT M~B3 87-130, CeprryxoB, · 1987. 

PyKOITHCb ITOCTyriHna 8 H3~8T9~bCKHH OT~e~ 

30 MapTa !990 roAa. 
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3apmKeHHLrx qaCTH~. Ay6Ha, 1986. (2 
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TpyALI II Me>KAYHBpoAHoro cHMn03Hl 
B3BHMOAeiiCTBHJI MIOOHOB H nHOHOB C 
Ay6Ha,1987 

TpyALI IV Me>KAYHBpoAHoro cHMn031 
np06JieMBM CTBTHCTII'iecKOA MeXBHH~ 

TpyAbl pa6oqero couelllBHHII "Cosper 
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