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Pac5oora BHilOJIH8li~ B Jla6opaoropm1 HeMorpOHHOil g/H3tUCH 
0c5'.b8,1lHH8HHOI'O micTnyora fl.1l8PHhlX HCCJ18,1lOBam1it 

HayqHI,Iit py-KOB0,1lH'r8JI»: KaH,1lH,1la'r orexHHqeCKIDC HayK 

r .ltl .3AE1UIIrnH 

Oqimurnn»Hble onnoH~HT!l: 

,1lOK'rOP oreXHHqecKHX HayK 

1taH.1tH.1taor orexH:eqec1rnx 
HaYK• ,:· . 

Be]cylltee npe.1tnpBHTHe: 

A.IT.Ult1TOB1t11I 

C.H.tJYEAPOB 

~J,13!,!qe~KHit'HHC'rH'rY'r AH CCCP HM.Jieoe.1te:aa· 

A:aoropeqiepaor paaoCJI1;1H 11 11 _____ I968r. 

8al!\HTa ;l\HCCeporruvm COQTOH'rCH 11 ·,11 _____ I968r. 

Ha aace.1taHHH 06~e.1tHHeHHoro YqeHoro co:aeora Jla6opaoropnn 

HeitorpOHHOit q>H3HKH H Jia6opaTOPHH fl'A8PHhlX peaKUHit Oltlflltl 

r.~yc5Ha, MoCKOBCKOit o6JiaC'rH, 06~e,1lHH8HHHH HHCTHTyor 
fl'A8PHbIX HCCJ18,1l0BaHHll, KOHq)epeH~-3aJI Jlac5opaTOpHH 

. H)(epHhlX perumHij 

C. ,1lHCcepT~Hell MOl!tHO 03HaKO!.mT»CH B 6H6JIHOT8Ite. 

YqeHHit ceKpeorap» co:aeora 

10.T.qYEYPKOB 
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HcCJI8,1lOB8HHe CTpyKTyp1,1 8TOMHOI'O fl)(pa, 8 T8Kl!te ,1lpyrne 

H;llepHO-iJ!H8Hqec1rne HCCJ18;1{0B8HHH CBH38HH C paam:1ti:HOro po;l{a H3Me

peHHHMH, ,1l8IOl!\HMH K8K KaqecTB8HHYIO, TaK H KOJlfjq8CTB8HHYJO oneHKY 

xapaKorepa npo11:cxo;l{Hl!\HX npone9co:a. CTa'rHOTHti:ecKHit xapaKTep 

paonpe,1teJ18HHfl co6HTHtt BO :apeMeHH H KOHeqaoe MepTBOe BpeMH 

Oil8KTpOM8TpHqecKOit YCT8HOBKH npHBOAHT K Il0HBJI8HHIO IlOTepb oqeTa 

H HCK8l!t8HHIO perHOTpHpyeMHX oneKTpOB, qTO B Pff)'.(8 8KCnepHMeHTOB 

npHBO;l{HT K HapyweHHIO npaBHJlbHOI'O npe;l{CT8BJ18HHH O aaKOHOMepHO

CTHX B HOCJ18;l{y8WX H,1lepHO-q>H3HqeoKHX nponecoax. 

lionoJI»aoBaHHe yo~poitcTB npoMel!tyToqaoit nauaorH (YITll) 

Il03BOJIH8T yMeHhWHTI> B03HHK8IO!qH8 B cneKTPOM8TpHqecKHX ycTaHQBK8X 

noTepH oqeTa, qro odecneqHBaer MHHHMaJILHlie HCKB.llteHHH perH-

0Tp.11pyeMHX oneKTpOB. B CBH3H C 8THM~BonpocH HCIIOJlb30B8HHff YITII 

B cneKTpOM8TpHqecKHX YCT8HOBK8X fl.1l8PHOit q)H3HKH, BOnpOCbI IIOCTpoe

HHH C8MHX YITII B 38.BHOHMOCTH OT YOJIOBidt pa60TH oneKTpoMeTpa, 

a TalOlte oneHKa IlOTepb cqeTa Yilll B paaJllfqHliX pel!tHM8X pa60TH, 

OBH38HH8ff O BH60pOM xapaKTepHOTHK. YIIIl (6HCTPOA8itOTBH6, 8MKOCTh, 

xapaKorep onpooa H or • .1t.~npeAcTaBJIHIOT onpe.zteJieHHHit HHTepec K8K 

;l{Jlfl 8H8JIH38TOpHott 'r8XHHKH, TaK H )(Jlff T8XHHKH BliqHcJIHT8JlbHHX 
- • I 

MalllHH, ecJIH npHHHTL BO BHHMaHHe Bee 60JILmee BXJinqeHHe BuqacJIH-

T8JILHOa Mallll!Hli Henocpe~CTBeHHO B <pJ13HqecKH~~3XCilepHM8HT • 

CneUH~zqeoKHe ycnOBHH pa60TH HMilYRhCHOro peaKTOpa ]H~ 

Oliflll IIOTpe60B8JIH npH C03,1l8HHH ]a6opaTOpHoro H8M8pHT8JILHOI'O 

neHTpa aaanHaa PH.1t8 TeopeTHqecKHX BOilpOCOB YIIIl. 

ilOIIOJih30B8HHe uarHHTHOM neH'rH B KaqecTBe naMHTH ,1lJIH 

MHOronapaMeTpOBOI'O 8H8JIH3a B ll3M8pHT8JILHOM neHTpe ]Hill npn 

nynhcHpyro~eM xapaHTepe nocTynJieHHH 11awopMaUHH npnBeno K 1,1ccne

.1tOBaHHJO BOnpoco:a YIIIl, CBH38HHbIX C paBHOMepHott 38IWCbJO npH 

HaH60JihIDett IlJIOTHOOTH MHOronapaMeTpOBbIX KO)(OB Ha Henpep~BHO 
~BHxymyncH MarHHTHYD JieHry. 
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HaKoaeu, BKJIJDqeaHe IUIWJ>OBOI BN~CJIHTeJibHOil MamHHN (UBM) 
Henocpe~CTB8HHO B 8KCll8pHM8HT B Ja6opaTOPHOM H3M8pliT8JibHOU 

ueaTpe m OillIH noTpe6oBaJio TeopeTHqecKoro aaanHaa pa6om 

B 8THX YCJIOBHHX ycTpoilCTB npOM8ZYTOqaoa ll8MSTB. 

B ~HCC8pT8UlfH o6o6meH OllliT pa6om 8BTOpa B ~epHOtt. 

P8'AH08JieKTpOHHK8 no paapa60TK8 TOOp8THqecox BOllp0COB ll C08'Aa-· 

HHD Pff'Aa ycTpOHCTB npOM8J!tYTOqHOtt naMffTH H MHOronapaueTpOBliX 

cneKTpoM8TpHqec~x ycTaHOBOK. 

rJiaBa I 

YCTPO0CTBA IlPOMEJICY'.roqHOR IIAMffTH B CIIEKTPOMETPHqEC!illX 
YCTAHOBKAX H,llEPHOM ~HSHKH 

B 8TOft rJiaBe paccuaTpHB8ID~Cff BOnpocN HCnOJib80B8HHff 

ycTpOilCTB npoM8JEYTOqaoil naMHTH B Cll8KTp0M8TpHqecKHX YCT8HOBK8X 

H~epaoa WH8HKH, OCHOBY HOTOpHX qame Boero COCTallJlffDT YBOro-

'KaBanbHN8 8H8HH88TOPN /I,2/. qT06li o6ecneqffTb pa6oTy cn8KTpO

M8TpHqecKOtt ycTaHOBKH 683 noTepb HJUI, B8pBee, CBH8HTb MX 'AO · 

npeae6peuuo MaJioit B8JIH~Hli (HanpHuep, 'AO I%) 6ea yBeJrnqeaHH 

MaKCHMaHDHOil CKOpOCTH npHeMa HHg)OpMaUHH OCHOBBOtt naMffTH, 

HCnOJib3YIDT ycTpOHCTBa npoMeEyToqaott ll8MffTH. H'A8H HX npHM8B8HHff 

aaKJiroqaeTCff B TOY, qTo6N H8M8HHTb xapaKT8p llOCTynJieHHff CHrHaJIOB 

BO BpeMeHH. BnepBNe STa H~ea 6NJI8 npe~JIOE8H8 H peaJIH80BaHa B 

1954 rO'AY H.B.illTpaHHXOM H H.l.MypHHNM 1231• 
YcTpOHCTBa, npoMelltyTOIIHOft naMHTH B cneKTpOM8TpHqecHHX 

ycTaHOBK8X 06Nqao CT8BffTCff nep8'A.T8M 6JIOKOM (HHH ycTpOftCTBOM), · 

M8pTB08 Bp8Mff KOToporo flllJIH8TCff OllP8'A8JlflIDmHM Mff BC8H ycTaHOBKH. 

B 88BHCHMOCTH OT xapaKTepa aanOMHHaeuoft HH~OpMaUHH Yilll ~8JIHTCH 
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Ha aaaJiorOBH8 H ~~poBNe. Tax KaK npu H8~8peHHH 8HepreTHqecKHX 

Cil8KTPOB no M8T0,1cy Bp8Y8BH npoJI8T8 YCTpoilCTBOM C onpe~eJIHDIIUfK 

M8PTBHM BP8M8H8M ffBJIH8TCff OCHOBBaH DaMHTA, KOTOpaa DpHHHM88T 

HHWOPM8IUID B BH'Ae UH~J)OBHX KO'AOB, TO B cneKTpoYeTpHqecirax 

ycTaHOBKax, coa~aHHliX ~~ HCCJI8~0B8HHI DO STOff Y8TO'AHKe, 

HCllOJI1,8YIDTCH ~~p0BH8 YilII. 

HcnoHDayeuaa B cneKTJ)OM8TpHqecKoff YOT8HOBK8 OCHOBHaH 

naMHTl, (Oil) YOZeT 6NTA 'AByx THilOB: 

· - on ~epHO'AHqecxoro Tana (Hanpuuep, uarHHTHNff 6apa6ae), • 
i.,·:~ . 

o6yoJiaBJUIBSD~8H DpH8M KO~OB H8 YIIIl COOTB8TCTBl!8Y 006CTB8HHOMy 

a~pecaouy Ko'AY; 

- on HenepHo,zuiqecKoro Tuna (eanpauep, aanouueaIDIIUfe 

yo,poMCTBa Ha ~eppHTOBliX Kon1,nax, uarB~THOl JI8HT8 HT.~.). 

on BTOpqro THil8'DOnyqHJIH HaH60JIAW88 paonpocTpaHeHHe B MHOro

KaHaHDHliX CD8KTpoueTpHqeoKHX ycTaHOBKax. 

B pa60T8 npHBO~HTCH o6o6meHH8H CTPYKTypaas cxeua UH~po

BOro Yllll o OCHOBHOtt naMHTl,D HenepHo~qecKoro THna /3/. 

TaK K8K OCHOBHOff qaOTAD ero HBJIH8TCH naMHTA, KOTOpaH 

MOZ8T 6NTA BlinOJIHeHa Ha paanHqHNX 88DONHBSDmHX 3JI8M8HTax, 

npoBO'AHTCS cpaBHHT8JIAH8ff onesKa HCllOJI1,8Y8YNX 3anOYHHa~~HX 

3JI8Y8HTOB, a Taia:e CX8Y BN6opa HX. 

B 3TOff I'J'laBe pacouaTpHBaDTCH T8KJlt8 BOllpOCli o6aopeoro 

xapaKTepa~ OTHOCHIIUfeCH K npHM8H8HHD ycTpoffcTB npouezyToquott 

Il8UHTH B, Cll8KTpoYeTpHqecKHX YCT8HOBKax C aanouHB8HH8K HH~op1,,a

UHH B UBM /4/. 

llpHBe~eHHNI B ~HCC6PT8UKH o6aopeNI 11aTep11an D08BOJIH8T 

OTY8THTA HeKOTOp~e oco6eHHOCTH HCllOH1,80B8HHfl Yilll MH cornacoBa

HHff UBM c· HCTOqHHKaMH 8KCnepHM8HT8nbHOft HHWOPM8UHH no cpaBH6HHD 

C 8HaJIH88TOpeott TeXBHKOl. 
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AHAJl!d3 IIPOClJETOB YCTP0'1CTB IIPOMEV'.rotJH0£1 IIAWIT!d .. 

IlpH aaaJIHse npooqeTOB_YOTpOitOTB npo11exyroqaoi1 naMHTH 

8BTOpOM npOB8'A8Ba KJI800H~HK8UHH.fi0'A06BHX ycTpOitOTB O yqeTOM 
I • 

yOJIOBHi1 pa60TH oneKTp0M8TpHqecKOff yoTaHOBira H Tex ea xapaKTe-

PHOTHK, KOTOpHe onpe,2\eJIHllJT"npooqefH ycTpOitOTBa (B paCioTe 

paoouaTpHB81llTOH YflII B oneKTpoueTpHqeoKHX ycT8HOBK8X O OIi 

aenepHO'AHqeoKoro Tuna) /3/. 

B aaoTOH~ee Bp6MH aaH60Jiee IlOJIHO Hayqeau ,2\Ba 'laOTHHX 

OJiyqaa, KOr'AS YIIII aenpepHBHO npHHHM86T HHWOPM8.!.Uflll H nep8'A88T 

ee Ta:ne aeripepHBHO.B OOHOBHYJO naMHU ("paapaBHHB81llntHi1" peEHM) 

H KOrAa }fH~Opuawrn B Y11II nooTynaeT HMnyJI:&OHO B Teqeau'e OilP8A8-

JI8HHOrO HBT8pBaJia BP8118HH T ,a nep8'A88TOH B OOHOBHYlll naMHTh 
l 

B nayaax 118llt'AY HHT8pB8Jl8MH perHOTP8UHH ( 11 H8KOilHT81IhHHi1" pexHM). 

C ToqKH apeBHH T80pHH M8000BOrO O~CJIYEHBaHHfI,YCTpOitCT~ 

npOM6ZYTOqaoit fi8MHTH B pa8p8BHHB81l1~8M pezHMe HBJIHIDTCH O'AHO

K8H8JlDHblMH OHCT6ll81,U1 OMemaHHOro THna (T.e. 0 OEH'A8HH6M H 0 

IlOT6PfiL!H) HJIH, K8K HX e~e H88I,IB81DT, CHCT8M8MH M80COBOro 06onyi1rn

B8HHH c orpaauqeaaoit oqepe'Ahlll. IlpH pacqeTe YIIII o6uqao npe'ArrO-

naralllT, qTO IlOTOK COOHTHit Ha BXO'A8 OHCT8Mbl HBJIHeTCH npocreRIIHM. 

nJIH CHCT8M IlO'A06HOro THil8 OOHOBHblll IlOK838T6Jl8M 0YAYT OTHOOH

T8JlbHbl6 fiOT8PH yoTpoitOTBa (B8p0HTHOOTh OTK838 npHW8'AW8MY 

COOblTHlll B perHOTP8UHH rJiaBHHM 0Cipaao11 Ha-sa KOHeqaoit ellKOCTH 

yoTpoitOTBa). B 06~e11 onyqae OTHOCHT81IbHbl8 IlOT8pH YIIIl r 38BH

OHT OT uareacHBHOCTR rro~oRa N , 11epTBoro Bpeueau· no BXO'AY 
0 

r BX 1 8MKOOTH YIIIl ni H M8pTBOrO Bp8.M6HH OCHOBHOit·.rraMHTH "r 14 · • • 

MOlltHO . ~OCiHTbCff, liTOc5H r BX c5HJio··MeHblll8 MepT:aorcf BpeMeHH A8T8K-
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Paoqef YIIII O:BO){HCH It H8XOU8BH.B) XBpaltf8pBCllIQI fi0T8PD 

ycTpOitOTBa, KOTOPYJ> MOEHO BblP88HTh :B BH)t8 ~YHKitHOH8JlhHOff 

38:BHOIDIOOTB r.:.f(N r 14)., 8TB XapaKT8pBCTHKH 6HJIH fip00q}JT8Hbl B 
0 . . 

B8KOTOpHX pa6oTax /5-8/, B TOM qHoJie H B O'AHOU HS pa60f 8Bfopa 

/3/. B 8TOH paCSofe, a f8KZ8 B pa~OT8 /?/ OblnH npOB8'A6HH 

HaHOOJI88 06ntH8 paoqeTU IlOTep» yoTpoAoTB npOM8JtYTOqaofl Il8MHfB. 

B paapaBHHBam~eu peauue. PacouoTpeabl JtBa onocoCSa onpoca: 

UHIOIHqecI<Hit ( Tqnp ~ r u) ' H H8UHKJ1Hqec311i1. 

IlpoBO)tHTOH opaBH8HH8 OTHOOHT8JIDHUX llOT8ph oqeTa YilII IlpH 

UHKJIHqeoxou ( , u ) B H~WJitlllf11ecK011 ( rH ) orrpooe npH 

O'AHHaKOBOit llHT8HOHBHOCTH N0 B O'AHHSKOBOit 8YKOOTB YIIII m /3/: 

HJIH IlpH A r u « 1 

Aru 
r e 

H 1 + A ru 

r He A,r u 

(I) . 

(2) 

B 'AHOC8PT8UHH paocuaTpHB88TOH B CSonee 06ntHfl onyqafl 

~KJUJqecKoro onpoca, KO!"AS T 
0

,.p < • u /3/. 

0THOCHT8JIDHbl8 llOT8pH oqeTa B 8TOM CJiyqae YOXHO aanH08Th 

K8K 
r a 1 -

A+ a 
In 

! 
J - 0 

a• N T 

A L 
1n-J J+I 

r,1t8 0 onp (k-J J 

t (-JA) IA 
A • ! ----e· 

t Ja1 (k-J) ! 

A1 -A L -!--e 
k J• k j ! 

A•No'u. 

~ 

(3) 

CJ18'AY8T OTM8THTh, qTQ paspaBHHB811ntHU PElJIHM YilI1 IlPH.Me-

l_)H8TOH B TOM onyqae' KOr'Aa A - NO r I, He rrpellli!maeT O ,8 .. 0 ,9. 
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Ecu A~l t TO ~H YJ18HI,m8HHH npocqefOB CHCT8Jra BCll01lI,SY1Jf 

llP8AB8J)HT81lI,BYJ) rpyIIIIHp0BKy C06liTHl no BXO;ity. 

B p!IJ{e cnyqaeB (uanpHMep, npH B8KOll1l8HHH B onepaTHBBOl 

ll8MHTH IO{~p0BOtt BHqaCJIHTeJII,HOl uamHHH (UBM) H80TCOpTHp0B8HHOl 

HH~OpM810fH) H806XOAHMO npOHSBOAHTI, CUTHB8HH8 HS Yllll co6HTBH 

rpynnaMH no k co6HTBl. B CJiyqae, ecnH B Yilll COA8PEHTCH 

M8HI,me, qey k co6HTHl, cqaTHB8HHe He npOHSBOAHTCH. B CJiyqae 

WfKJIHqecxoro onpoca co CTOp0HH OCHOBHOl naMHTH CKOpOCTI, 

perHCTP810fH co6HTBM MOEHO BHp83HTI, K8K OTHOWeHHe /9/: 
m 

k l: P 
l 

N = 1= k (4) 
p 

rAe P, - BepoHTHOCTI, Toro, qTo B MOM8HT BpeMeHH, Henocpe,1.t

CTB6HHO npe,1.tmeCTBYEDUIM HMnyn1,cy onpoca, B .Yllll 

C0,7.t6J)lltHTCH I HMflYJII,COB. 

HHTepecyml!Ufe Hao OTHOCHTeJihHHe noTepH cqeTa CHCTeMH 6yAYT 

paBHH k I P 
l=k l 

r • 1 -
rp N

O 
r (5) 

BX0,7.tfil!Uf8 B 8TO paBeHCTBO P, H8XO;LUITCH pemeHHeM CHCTeMH 

ypaBHeHHtt, OnHCHB8El!UfX BepOHTHOCTH COCTOHHHH CHCT8MH B MOMeHTli 

BpeMeHH, Henocpe,1.tCTB8HHO npe,1.tmeCTBYfill!Uf8 onpocy YIID. 

]lJIH HeCKOJII,KHX KOHKpeTHHX cny11aeB 6b!JIH npoBe,7.teHH pac11eTu, 

pesyJII,T8TH KOTOpHX npe,1.tcTaBJieHH Ha pac.I B BH,7.te ceuelCTBa 

KpHBHX, xapaKTepHSYDIIUfX OTHOCHTemHHe noTepH cqeTa K8K ~YHKIU1E 

A, m H k • .1{JIH cpaBH8HHH ~a STOM xe pHCYHKe nyHKTHpou 

llOK888Hli 38BHCHMOCTH raf(A,m) ,7.t1lH Ylill B paspaBHHB8Dl!l6M pelltHMe 

6es rpynnHpOBKH K0,7.tO~ /6/. 

PesyJII,T8TH npOBeiteHHHX pacqeTOB 6HJIH HCll01lI,30B8HH 8BTOpoM 

npH paspa60TKe MHOronapaMeTpoBOl Cll8KTp0YeTpHqecKOl ycTaHOBKH 

(MITCY) C BliB0,7.tOY HH@OpMaIU1H Ha UBM B8CM-3M .(CMoHHae). 
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B cnyqae H8IU1KJIHqecxoro onpoca npH rpynnoBOu 060.nyzHBSHHH 

nepe,7.taqa. C06HTHl HS .YI1Il npoHCX0,7.tHT T8KEe rpynnauH no k. C06HTHM. 

ECJIH qucJIO C06HTH£1 B YHII MeHI,me, k , HenpepHBHOCTI, nepe,1.taqa 

HapymaeTCH, H CHCTeua E,7.teT npHX0,7.ta H6,7.tOCT8Dl!lero ,7.tO k qffQJI8 

~06HTHl. 0TH0CHT8JII,HHe noTepH cqeTa onpe,1.teJIHDTCH B STOY 

c11y11ae KBR k 
r rp.H a 1 -

T 
A ( 1 + CB 

T 38H 
(6) 

r,1.te T= - M8TeM8TffqecKoe OllHA8HHe HHTepBaxa BpeMeHH CB060,7.t-

uoro COCTOHHHH Yilil, T.e. COCTOHHHH Yilll, CB060,7.t-

uoro OT cqHTHBaHHH, xor,1.ta YIIIl coAepzHT uea1,me 

C06liTHtt; 

T 38H - M8T6M8THqecxoe Ol£H,7.t8HHe BpeueHH 88HHTOro COCTOH-

HHH (B TeqeHHe KOTOporo. 06ecneq.HB88TCH HenpepHB

HOCTI, C1ll!THB8HHH rpynn C06HTHtt). 

Hccne,1.tOB8HHe xapaKTepHCTHK YITTI 8TOro THna, npoBe,1.teuaoe 8BTOpOM 

B npH1lOl£8HHH K ~HCCepT8IO{H 1 llOK83liB88T 1 qTo pacqeT llOT8pI, Ylill 

B 061!leM BH,;!te HB1lfi8TCH ,7.tOBOJII,HO C1lOEHOff sa,1.taqett. Eoxee npOCTOe 
.. : . 

pemeHHe llOJiyqaeTCH B qaCTHOM cxyqae, KOr,1.ta mak I T.e. nepe,;1taqa 

HH@opuaUH~ ·B ocuoBHYD na1.1HTI, npo.HaBO~HTCH B MOMeHT sanonHeHHH 

BCeit 8MHOCTH YfIII •. 0CB060lll:,ll8HHe Yilil llpOHSB0,7.tHTCH 0,7.tHHM 1'8K1'0M. 

C1ll!Tl,IB8~HH. YcTpOiiC!l'Ba Il0,1.to6uoro T.Hna c~aBHTCH He 1'0JI~KO .it~' 

cornacoBaHHH_ ·'llll7n.a paap~,lJ.OB nonyii~eMo·ro .HS aaanoro-IU1qipoBHx 

npeo6p830B8TeJiea' K0,7.ta C qHC1lOM paapH)i'OB Hqe~KH OCHOBBOtt ll8MHTH 

(uanpaue,P, MO~ UBM), HO K 8TOMy "ze THny ycTpottcTB OTHOC,HT~~-, 

Yilll 1'Hna "nHHr-nour" (,1.tBe BOHH na11HTH, 
0

BH,1.teJIHewe B M03Y l.l~M 
,- i.~ _,._ - . ·••· - ' 

H nooqepe,1.tHO aanOJIHHeMHe .HH4JOPM8IO{ett. HH@OPM8IU1H TaKEe nooq~pe,1.t-

HO no 38IlOJIBeHHH K8lEAOtt 80Hbl nepeIIHCHB86TCH Ha uarHHTHyal JI8H1'y). 

B BTOM c11y11ae 
J ~· ..... ~ I: 

T . ·-= 
38H k -t 

r 
M 

I v ( r ) 
l M 

l= 0 

9 

(7) 



, 

a 

3;lleC:& 

k-f 
I 

la O 
(k-1) v

1 
(r M) 

T CB = t - I ( r ) 
N ! V 1 M 

O 1;;, 0 

(8) 

v,(rM) - B8pOHTHOCT:& nocTyn118HHH'B CHCTeuy 

C0<5blTHit 88 HHT6pBa11 Bp8M8HH r M • 

YqHTliBafi BblpazeHHfi (?) H (8), qiopuy11a ;ll1Ifi onpe;ll6116HHH 

noTep:& B YIIIl (6) nepenzmeTCH B C118;ll1Xlllt8M BB;lle: 

(m_at ) k 
r =1--------rp.H. t-1 

(9) 
.\+ !(k-i)v

1 
1=0 

IlpB BMTiy1II,CHOM xapa~Tepe·nocTyn11eHHfi HHq>opM8IJ>IH B PHA8 

c11yqaeB BHrO;llHO ~Cll011:&80B8T:& ycTpoHCTBa npouegyToqaoH naMHTH 

HaKOilHT811:&HOrO-'?Mna, KOr,lla CUTblBaHHe npOHCXO;ltHT T011:&KO B 

nayaax 116lE,11Y Il0CTYil116HHHMH HHq>Opuaium. IlpHY8H6HH8 YIIIl B. T8KOM 
-.............. --

P8KHM8 pa<50TH Tpe<5yeT B PH.116 c11yqaeB .119cTaToqao 6011:owoH 8MKOCTH 

ycTpOHCTBa, q~o 88TPYAHH8T 008,llaHMe ~OCTaToqno uanoro M8pTBoro 

BP6118H1r1 no BXO,llY Y11Il r BX • YueH:&meHHfi 11epTBOro Bp8M8HH B 8TMX 

cnyqafiX MODO ,llOCTHI'HYT:&, npHM6HHH CHCT6MY, COCTO~ H8 ,llByx 

OTHOCHT811:&BO M8;lt118BHHX ycTpOHCTB, npHHMMBl>DUJX HHq>OpM81Vtfl) 

nooqepe,llHo. IlpocqeTH B STOY cnyq~e aa cqeT Koaeqaoro uepTBoro 

BP8M8HH no BXO,llY (npH yc11~BHH, qTQ BXO,llHDUJit no TOK HB1Ifi8_TCH 

npocTelmHu) uozao o~eHHT:& no qiopuyne 8pnaara /IO/. 

_ Ha OCH9B8!flUI 8TOi1 qiop11y1IH aBTOPOM <5ww npOCTD!T8Hbl H 

llOCTpOeHH rpaq>HKH 88BJ4CHIIOCTH OTHOCHT6JI:&HblX noTep:& CHCT8Mbl 0~ 

npoH8B8,1l6HHfl N~A1Ifi K = I,2,3 (pac.2) rAe k - qlrfCJlO no.1106BHX' . 0 M , . 

- yoTpolCTB. Mozao BH,1l6T:&, qTQ npH°K = 2, Na = 104 HMII/CeK B 
. . . 

'u = IS IIKC8K OTHOCHT6Jl:&Hbl8 noTepH Taxol_CBCT811bl B~ n~eBhilllamT 

I%, qTo _8KBHB8118HTHO npHM8H8HBI) YIIIl C r BX = I MKC8K. 

ABTOPOII (51,1110 npeA1IOZ8BO BCil0Jl:&80B8T:& ll0,1l06Hym CHC~euy 

H8 'ABYX sanOIIHHSl>DUJX ycTpoHCTB, pa<50T8J>IIUIX nooqepe;ztHO, B 

IO 

t 

·I 

K_aqecTB8 YIIII A1Ifi IIHOronapaueTpOBoro aHaJIH88TOpa B8 uarHHTHOit 

118BT8 MAr-2 /II,12/ •. 

IlJ)HB8,1l8H~bl8 B Pfi'A8 pa<5oT /I/ pacqeTbl OTHOCBT811:&Hb1X noTep:& 

YIIIl B B8KOnHT811:&HOM peuue aa cqeT KOHeqaoa 6JIKOCTH YIIIl 'ABl>T 

yop8AB8BHYI> o~eBxy noTep:& CHCT6Jlbl B00<5~e, TOr,1l8.K8K B H8KOTOpblX 

:axcnepaueHT8X (Hanpauep, no Bpe11Hnpo11eTHOit M8TO'AHK8) 6011:omoe 

8B8'l6BHe H1181>T noTepB B OT,1l8JI:&Hb1X BP6M8HBHX K8H_a11ax. QqeBH,llBO 

0 B08paoTaBH811 aouepa BP8116HHOro K8H8JI8 noTepH 6YAYT B08pacTaT:&. 

MaKCHll811:&Hb18 noTepH 6y,llYT B nOC118,1lBHX Bp6118BHHX KaHaJiax. 

EC1IB CUT8T:&, qfo OTpeaoK Bp8M8HH t\t , paBHHH BP8M8HBOMY 

K8H81IY, AOCT8TOqao 118JI, "TO, ,HCXO;l(fi H_8 nyacoOHOBCKOro pacnpe.11e11e

BHH oo6blTHI B8 ::SXOJte, B8POHTHOCTI, nocTyll118HHH B }3TOII OTpeaKe 

J.tBYX HJIH 6011ee 006HTJ41 HB1Ifi8TCH B81IHTD!HOi1 nopH,7.tK8 (t\t) 
2 

H MOZ8T Be YqJr1TblB8Tl,CH. Il08TOMY ynpo~eHHYI> q>opuyny OTHOCHT81Il,

BHX n0Tep1, B OT,1l8Jl:&BOII BP8118HHOII K8H8118 IIOZHO aanHcaTI, T8K /3/: 

r • I v [ (n -1) t\ t ] 
1 n l•O m+l . 

(IO) 

r)te V 1 [ (a-l)At I - B8p0HTHOCTl, Toro' qTo B HBT8pBa11e, npe,1.t-

Dl8CTBYJ>~8II ,1.t8HBOIIY ( ;oMy ) Bp6M8BHOMy 

KaHa11y, nocTynHT i HIIIlYJil,COB. 

Ha pHc.3 npxBe~eHH paCCqJr1T8HHbl6 8BTOpou no 3TOit wopuyne KpHBlie 

OTBOCHT8Jl:&BUX IlOT8p:t. ,7.t1Ifi pa8JIHUOi 8UKOCTH (m) YIIII. 

B c11yqae pa60TH YIIII B H8KOilHT611hHOM pelltHM8 C OCHOBHOI 

Il8MHTI,I) THna aenpepHBBO ,7.tBH&ymeitcH uarHHTHOi! 118HTH no11aoe 

0qJr1~8HHe.ycTpOi!CTB8 npHB8,7.t8T K YM8HH8HHII aanOJIH8HHH JI8HTH 

HH~opuaquel, T.K. ~CJIO HMilYJl:&COB, BaROil118HHHX B K8llt,7.tOM qi!K116, 

6y,1l8T CTaTHCTHqecKH M8HfiTl,CH OKOJIO HeKOTOporo cpe,1.tHero 8Ha~8HHH 

• NI t paBHOro NOT I • Il03TOMY aBTOpOM 6blJIO npe;llJ!Ollt8HO H6Il0JIH08 

QqJr1~8HH8 Yilil,c nepe,1.taqeff B OCHOBHYJ) Il8MHTI, aa KBJKAHi! UHK11 

II 



paBBNX KOJiaqeoTBC006NTHtt /II/. B BTou onyqae HM88T ueoTo 

11 BTOpHqH0811 paapaBBHB8HH8 HHq!OpM8UHll M8l!C,1ty I.UfKJI8MH. XapaKTepHo

·THKH YIII1 npH .pa60T8 B 8THX YOJIOBHHX 6NJIH IlOJiyqeBN B pa6oTe· 

r.H.3a6HHKHH8 H r.A.OoooKOBa /I3/. 

EOJILmott HBTepeo npeAOTaBJIHIOT xapaKT8pHOTHHH YITIT B 60JI88 

061Ite11 OJiyqae- B cnyqae HMnynLcHo-paspaBHH~a11~ero pel!CHMa. 

BBHAY OJIOlltHOOTH. 8H8JIHTHqeoKOro pemeHHH 88A8tm AJIH onpeAeJieHHH 

xapaHT8pHOTHK Yilil B 8TOM_ pel!CHM8 npH aenoop8AOTB8HHOII yqaoTHH 

8BTOpa OblJl8 00_8A8H8_ MOA8JI:& YilII, Il08BOJ1Hllllt8H H8M8HHT:& npaKTH

qeoHH B08 napaueTpbl Yrrrr·u T8M oaMNM 88A8B8T:& paaJIHqH!,18 peJ:HMbl 

pa60Tbl /I4/. Ha pHo.4 npHB8A8Hbl KpHBbl8 OTHOOHT8JI:&Hb1X_ IlOT8p:& 

Yiirl B 88BHOHMOOTH OT H8M8H8HHH 8THX napaMeTpOB, OHHTbl8 0, 

IlOMOllt:&11 MOA8JIH Yilil. 

rJiaBa ill 

YCTPO~CTBA IlPOMEJKYTQqHO~ ITAMaTH B H3MEPHTEJlhHOM 
UEHTPE ]H<l> OIDIH 

B aToM rJiaBe OIIHONB811TOH paapa60T8HHli8 aBTOpOM yoTpott

OTB8 npouexyToqaott Il8MHTH, HOilOJIL8Y8Mlie B ]a6opaTOpHOM .lf8MepH

T8JI:&HOM U8HTpe JH~ OIDIH. KpoMe·Toro, A88TOH KpaTK08 0Il.lf08H.lf8 

paapaOOT8HHI,JX npH H8llOOpeAOTB8HHOU yqaoT.lfH aBTOpa MHoronapaueT-. ~ 

pOBblX aHaJIHBaTopoB O naMHTLII Ha uarH.lfTHOM Jl8HTe~ 

OoHOB~MH qJ.lf8HqeoKHMH .lfOOJI8AOBaH.lfHM.lf B H8M8PHT8JlbHOM 

ueaTpe (HU) ]H4' H_BJIHIITOH Bp8M8HHbl8 .lf8M_epeH.lfH H, KaK AaJILHeitme_e 

pa8BHTH8 HX O U8Jllil9 IlOJiytleHHH'HaHOOJiee IlOJIHOti HHqJOpM8UHH 00 

1rnyqae11ux;<})HaaqeoHHx H~ea1mx, MHOronapaMeTpo11He (Bp~ua;_.-
l . 

aMilJIHTYA8, Bp8MH - HOMep AaTqaKa .If T.;q.) HBMepemm. AA.II uenett 

Bp8M8HHOr~ aaaJIHaa B HU HOilOJI:&BylOTO.f.! uarai1THbl8 aanOMHHalOlltH8 

yoTpov.oTBa Ha qieppllTaX. Ha 2048"'."40% KaHaJIOB o BpeMeHeM oopa

~8HllH I6 -t 30 MK08K. IlpH 8TOM llOilORLayroTOH YITIT_ He60JihmoM 
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8MHOOT.lf (2 -t 8 OJIOB) _o AOOTaToqao BliOOHHM 6HOTpOA8MOTB.lf8M, 

pa60T81llltH8 B paapaBHHB81lllt811 pel!CHYe. 

Maoronapa11eTpOBble .11auepea.11.a, ABDlltHe ropaaAo 6om,mutt 

o6~8M .lfHqJOPM8UHH, npOBOAHTOH O HOilOJIL80BaHH8M H8KOil.lfTeJiett Ha 

MarHHTHOM JI8HTe, HM8111ItHX Y8HLWYD OHOpOOT:& 06pa1It8HHH. YqHTblB8H 

HMilYJILCHliM xapaKTep IlOOTynJieHHH HHqJOpM8UHH, o6yoJIOBJI8HHliM 

pa60TOM .lfMilYJILOHOrO peaKTOpa ]H~, AJIH ueJiett MHOronapaueTpOBoro 

aaaJI.lf88 6HJIH paapa60T8Hli yoTpottoTBa npOM8J:YTOqaott Il8MHTH opaBHH

TeJILHO OOJILWOM 8MKOOTH (30 -t 60 OJIOB), pa60T8111ltH8 B H8HOil.lfT8JI:&-· 

HOM peJJtHMe. 

~JIH Bp8M8HHOro aHaJIH88 OblJIH 008A8Hbl ABS yoTpOMOTBa 

npoA!elltyTOtlHOH na11.1ITH (YITII-I H Yilil-2). HHJ:8 npHBOAHTOH .lfX 

xapaKTepHOTHHH. 

Ylll-I /IS/.· EMHOOT:& - 2 OJIOBa, 

. tlHOHO paapHAOB - I2, 
MepTBOe Bpeu.H - I MKOeK, 

rrepHOA:onpooa - 4 MKOeK, 

M8pTB08 BpeMH 
OOHOBHOM naMHTH - 20 MK08K. 

B KaqeCTB8 3allOMHH8IOll{HX 8H6M8HTOB ll0Il0Jlli80B8HI,J W8ppHTOBli8 KOJILUB 

0 nepeuarHHtmBaHH8M l10JIHliM.TOKOM npll aanHOll ll rrpH O~llTNBaHH.lf. 

YIT11-2 EMKOOT:& - 8 OJIOB, 

q11o;ro paapHA0:8 - I2, 

M8pTBOe Bp8MH .- I MKOeK. 

Jlor,ma Yi1II noa110JI.1IeT pa6oTaT:& KaK o uzwrnqeoIWM (nepHOA o_rrppoa 

- 32 MKOeK)' TaK H ,O. B8UHKJ!.lf~eoKHM onpoooM. 3anOMHH8111ltHMH BJieuea

TaMH HBJIHIITOH qieppHTOBble KOJihUa. 

~JIH ueReM 1,1a_oronapaueTpo11oro aH~Jlllaa B Jia6opaTop1m 

aeMTpOHHOit qJHBHKH 6liJ!H paapac50T8Hbl TPH MHOrorrapaMeTpOBblX '8HaJIH-. 
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aaTopa (MAI'-I, MAr-2, MAr-3). IlpH eenocpeACTBeaaou yqac!HH 

8BTOpa 6HJJH paapa60T8HH ~YHKitHOBSJIJ.HH8 CX8UH 8!HX aeanaaai-opoB, 

a !aao YC!po'1CTBa npouezyTO'lHOlt nauB:ra. Hoe iipHBOJtffTCB' HX 

xapaKTepHC!HKH. 

MAr-I /17,18/. a,a ycTaHOBKa 6HJJa paapa6o!asa MB 

auWIH!Y1{BO-BpeueaHwc uauepeBH'1 c aanHCDI> ea 25-Aopoxeqsym 

MarHH!HYI> Jl8HTy. BoceMD 'AOP0X8K IlP8AB88HaqaucD MB peI'HCTpaitHH 

BP8M8HHOI'O cnexi-pa (256 KaHaJJOB), C8MD - AJJfl perHcTpSUHH . 

SMilJJHTj?tBOro cneKTpa (128 KaBaJJOB), Q8THpe - MH perHcTpSUHH 

npH3HBK8 H OABa ~opoxKa CTp06HpYJOJll8Bo HcnOJJDSOBaJIOCD KOHTpoJJD

aoe aanOMHH810Jll88', yc·i-poltcTBO (K3Y) Ha 256 KBHaJIOB. 
/ . 

ci-pax. 

xapaxrepHC!HKH YIIIT: EMKOCTD - 6 CJIOB, 

'lHCJIO paapB'AOB - 25, 

M8PTBOe Bpeua - IO MKcex. 
YIIIl 6HJJO BHDOJJB8HO Ba ~eppHTO-ABOAHWC CABHramox pera-

:JAr-2 /19/. 3Ja YCTSHOBKa BMeei- 6onee BHCOKBe napaueTpH 

no CP8BH8HHI) C MAr-r. Osa ·MOX81' pa60T8TD B peuuax SMWIHTY'ABOz:<>, 

BpeMeHaoro, auWIHTYAHO-Bpeueasoro, a Taae Bpeus-aouep ieTex

Topa aHaJIHaa. 8anHCD DP0H3BO~HTCH Ha 20-~opoxe'lHym MarHBTHYI> 

Jl8HTY • -HueeTCB · K3Y · Ha 512 KaHaJIOB,i 

B Q8JUIX Ylf8HDW8HHB hpocqeTOB, BH3BaHHHX M8p?BHM BpeMeHeu 

no BXO'Af YITIT 'Bx , YCTp0'1CTBO IlpOM8KyTO'lHOlt Il8MffTH B STOlt 

YCTSHOBKe COCTOHT H3 'ABYX, pa60TaJ011lBX noo~epeAHO HA8HTHQHHX 

38DOMHH81>11111X YCTpOltCTB., Hx xapax,epHCTHKH: 

EIIKOCTD. :- 30 CJJOB, 

'lHCJJO paapff,7.{0B . - 20, · 

uepTBOe Bpeus -·15 MKCeK. 

06Jll8H 8MKOCTD YIIIl - 60 CJJOB. 3anOMHH810Q8 YCTpoltcTBS·BHilOJJHeHY · 

Ba 0CHOB8 ~eppHTOBHX MaTpHQ THna "MOCKBa 11 • 

14 

MAr-3 /20/. 8Ta CHCTeMa perHcTp81UfH 6Hna C03'A8H8 Ha 6aae. 

npoMHWJl8HHOro 20-AOpozeqaoro Jl8HTOilpOTHXHOro M8X8HH3M8 H HBJUl8TCH 

paSBHTH8M.paaee C03'A8HHOlt CHCTaMH MAr-2 B H8Ill)aBJJ8HHH YBeJIH'le- _ 

HHH 'lHCJia· paapHAOB B perHCTpHpyeMOM CJJOBO AO 36 (38IlHCD B 'ABO 

CTpOKH), BBOAOHHH KOHTpOJJH 'l8THOCTH KOAOB npH 381llfCH H C'llHTHBa-. . 

HHH, pacmupeHHff B08MOEHOOTelt ycTpoltCTBB OT6opa, 8BTOM8TH'lOCKOro 

porynHpOBSHHH CKOpOCTelt TpaacnopTHp0BKH JIOHTH npH 38IlHCH B 

88BHCHMOCTH OT HHTOHCHBHOCTH nocTyna10~e.tt HHW0PM81UfH, a TBIOlte 

8H8'lHTOJJhHOro pacmupeHHH KOMMYTBIUfOHHHX H llOB8p0'lHHX ueneH 
. ' 

porHCTpaTopa. HCDOJih8YOTCH ABS OJIOK8 npoMeEyTOQHOlt ll8MHTH (Yilil-5), 

Hx xapaKT8pHCTHKH: OMKOCTD - 32 CJIOBB, 

·QHCJIO pa3pff'AOB . - 20, 

M8PTBOO BpOMH npH 
aanHCH ·- 5 MKCOK, 

M8PTBOO BPOMH npH 
CQHTblBBHHH - 4 MKC8K. 

PacCMOTpOHHHe Bblme ycTpO~CTBB npouo~yTO'lHOlt naMHTH 

(YilIT-2 H YIIII-5) HBJIHKJTCH CT8H'A8PTHblMH 6JIOK8MH HSMepHTeJihHOro 

Q8HTpa RH~, BHDOJIH8Hbl MBJIOlt copHoM H HCllOJih8yKJTCff npH paapa60TKe 

HOBHX HSMOpHTeJihHblX CHCTOMo 

rnaBa IY 

CilEKTPOMETPHq&;KHE YCTAH0B!ill HA EASE UBM C HCI10Rii30BAHHEM 
BHEllIHHX YCTP0tlCTB IlP0!AWT0l¾H0W 11AMfiTH 

B 8TOtt rnaBe AHCcepTSQHH 0Ill'ICHB810TCH ABO CilOKTpoMeTpH

qocKHO ycTBHOBKH, BKJJKJ'lBIOIIUfe UBM, BHDOJIHOHHHO c yqacTHOM aBTOpa, 

8 T810lt8 'A88TCH OilHC8HH8 cxeM BKJil0'l8HHH lilll B 8THX ycTaHOBKBX. 

0AH8 HS HHX, BHnonHOHH8H B BHAO MHOrOTPBKTOBOro H3MOpH

T6JIDHOro ueHTpa /21/, BKJIJOqaeT B ce6H UHM "MHHcK-211
, AODOJIHOHHy10 

'ABYMff 6JIOKaMH MarHHTHoro onopaTHBHqro 88DOMHHBKJ~ero ycTpottCTBa 
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(M08Y), O.ItHOTl'IIl.HHMH O lfOilOJil>Sye111:i1MH B OaMOtt MaWHHe. Ha OOHOBa 

3THX M08Y opraHH30BaHH .ItBa HeSaBHCHIWX W8CTHTP8KTOBHX perHOTpH

PYEIIUfX KOJIIlJieKca .ItJIH npHeua IlOK8H8Jil>HOi 00pTHP0BKH H H8KOilJI8HWI 

cneKTpo11eTpaqecxott aawopua!UfH. 

ABTOHOJIHOOT!> H HeaaBHOHMOOTl> aKcnepaueHTOB ,Apyr OT ;zi;pyra 

-~OCTHraeTCH BB8.It8HH8M B Kaz,AHtt TpaKT OT.IteJI!>HHX YIIII C IlOCTOHHHHK 

nepHO.ItOII onpooa, He BaBHC.HIIUfM OT H3118H8HHH xapaKTepa pa60Tli 

no COC8.ItHHJI H8U8pHT8Jil>HliM KaHaJiaM. B KaqeCTBe YIIIl HCilOJil>SYl)TCH 

pauee COS.It8HHb18 6JIOKH (YIIIl-2). He HOKJIDqaeToH BOSMOZHOCTl> HCilOJIJ,

SOB8Tl> H 6onee M8.ItJI8BHbl8 YCTpOttOTBa npoueEyToqeott naMHTH (Ylffi-5) 

HJIH KOM6HB8IUIH 8THX ycTpottCTB. 

Bee YIIII MHOroTpaKTOBOro H8M8PHTeJI!>Horo U8HTpa BblllOJIBeBbl. 

H.It8BTHqao H IlOJIBOCTl>E B8aHM088M8BHew. 

B 1967 ro;zi;y B la6opaTOpHH BliCOKHX aueprHtt OllilM npH 

aenocpe;zi;cTBeBaou yqacTHH anopa 6HJia paapa6oTaaa uuoronapaueTpo

Ba.a oneKTp0M8TpHqecxa.a YOT8HOBKa O Henoope;zi;cTB8HBblM BblBO.ItOY 

aawopu&!UfH 'B U.Bll B8CM-3M /22/. YoTaBOBKa 61:i1Jia cos.naea .ItJIH 

HCCJI8.ItOBaBHB ynpyroro paooeHHIDi npOTOHOB Ha npoToaax ~ n.npax 

B 06JiaCTH BblCOKHX aaepratt. Qua COCTOHT HS 64-x Kaaam.aoro• 

BP8M8HHOro KO.ItHPOBIIIHRa, 128-KaHaJil>HOro 8MilJIHTy,AHoro KO.ItHPOB~HKa, 

K0.ItHp0BIIIHKa HOMepa .It8T8KTOpa Ha 8 (HJIH 16) BXO.ItOB, MOHHTOpHHX 

cqeTqaKoB, a TaIQ!Ce YHII, aeo6xo;zi;H1.aoro .ItJIH cornaooBaHHH ycTaHOBKH 
,, 

00 BXO.ItOM nepe;zi;am~ett JIHHHH H .ItJIH rpynnHpoBKH perHcTpHpyewx 

006blTHtt B MaWHBB08 OJIOBO;. YfIII OOCTOHT HS .ItByx qaoTett ;zi;JIH aaDHOH 

COOTB8TOTB8BBO .ItByx rpynn KO,AOB (KO.AH itaullJIHTY.Ita + HOMep 

. .It8T8KT,Opa" B KO.Itbl ":speu.a + ubaH~Opbl + npeseaK")·. Tax Kalt 
WHpHBbl KaHaJIOB Bpeueaaoro KO,AHpo~HKa .ItOOT8TOqf)C) B8JIHKH,. a 
HHT8BOHBHOCT!> IlOOTYilJI6HHB C06blTHi ea BXO.It YCT8BOBKH_BblOOKa, TO 

Bpeueeeott a;zi;peo DPHOB8HB88TOH e'e K8JiC.ItOMy OOC>blTHE~ a cpaay 

I6 

------·---------·-- -·---~--~ . ..; 

l 
1' 

.:I 

rpyn~e 0061:i1THtt, npHXO.ItHl!UfX BO Bpeu.a ;zi;aeaoro Bpeueaaoro Kaaana. 

00HOBBli8 peaynl>T8Tli JtHOC8pT8UHH OOOTOHT B OJI8.ItYD~eu: 

I. PaccuoTpeHH BOnpOCH HCilOJil>30B8HHH .ycTpottcTB npoMezyToq~ 

HOil naM.HTH B cneKTpOM8TpHqecKOM TpaKTe npH H.It8PHO-WHSHqecKHx 

HCCJI8.ItOB8HHH:x'.; paCCMOTp8BH T8KZ8 cnoco6H nooTp08BHH YIIII ;zi;JIH 

Cll8KTP0M8TpHqecKHX ycTaBOBOK paSJIHqH~ro THna (B TOM qHcJie H C 

HCll0Jll,30B8BH8M UBM); npoaaaJIH3Hp0B8Ha o6o6~eHB8.H C~PYKTypea.a 

cxeua .ItJIH YIIII B cneKTPOMeTpHqecirax·ycTaHO~KaX C OCHOBBOtt llaMHTl>D 

nenepHO.ItHqecKoro T1ma. 

2. CHoTeMaTHSHpOBaB MaTepHaJI, Ha OCHOB8HHH KOToporo npoBe

.neaa KJiaCCH~HKaUHH YilII no xapaKT8PHCTHKaM, onpe;zi;eJIHDIIIHII llOTepH 

YIIIl, llpOB8.It8Ha OU8HKa llOT8pl> YIIIl B pa3JIHqHl,IX pel!tHMaX pa<50TH., 

3. llpoBe.iteHH pacqeTH. noTep:i, Ylill npz rpynnoBOu o6cnymrna

HHH npH I\ffKJIHqecKOM H H8UHKJIHqecKOII onpoce. Ha OCHOBaHHH pacqe

TOB IlOCTp08Hbl RpHBHe saBH~HMOCTe« OTHOCHTem.HblX noTepl> Yilil OT 

npHB8.lt8HHOi HHT8HCHBHOCTHe 

4. !IpoBe;zi;eao HCCJI8]\0BaHH8 YIIIl B HMnyJil>CHo-paspaBHHB8!lJ!t816 

peuue C IlOMO~l>D cneUHaJil>BO paapa<50TaHBOtt .ItJIH 8TOrO MO.IteJIH 

npoMel!tyToqeott naMHTH. IlOCTp08Bbl KPHBl:ile, ll03BOJIH!)l!Uf8 onpe;zi;eJIHTl> 

xapaKTepHCTHKH ozcTeM~ ;zi;n.a xax;zi;oro KOBKpeTHoro cnyqaa. Ha 

OOHOB8HHH no~yqeHHHX pesyJil>TaTOB 6sJia npOH3B6.It8Ha 0U8HKa xapaKTe

PHOTHK Yllll ;zi;JIH MHOronapaMeTpOBOrO aaaJIH3aTopa Ha uarHHTHOtt JI8HT8. 

s. llpe;zi;nozeH .H 0600HOBaH C HCllOJil>30B8HH8M T80PHH 

M8COOBOro o6cJiyJKHBaHHH M8TO~ ~HHE8HHH llOTep:i, HS-aa M8pTBOro 

BP8M8HH no BXO.ItY Yllll sa cqeT HOllOJil>SOB8HHH 2-x nooqepe,AHO pa6oTalO!II 

~HX 38IlOMHH8DIIUfX ycTpOilCTB, paCCqffTSHbl H nooTpOeHl:il KpHBlie llOTep:i, 

.ItJIH 0.ItHOro, ,ABY)C H TpeX S8llOMHH8DlltHX yCTpOttCTB~ 6TH npe]\JIOE8HHH 

<5bl~H peaJIHSOB8Bbl npH coa;zi;aHHH YIIIl ;zi;JIH MHOronapaueTpOBOro aHaJIH3a

Topa MAr-2. 
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6. PacctmTaHH H IlOCTpOeHU KPHBH6 IlOKaHaJII.HUX IlOT6pI, YIIlI 

npH pa6oTa B HaKOilHTaJII.HOM peimue B cnaKTpoueTpHqecKHX ycTaHOB

KSX no ueTo;zcy BpeueBB nponeTa. 

?. C03,7.1;8HO ,7.l;Ba ycTpottCTBa npouezyTOtIHOtt naMHTB ,7.l;JIH, 

BpeueBBOI'O 8H8JIH3a, 0,7.l;HO H3 KOTOpllX HCllOJII.3ye!l'CH BO :apeueHHOM 

8B8JIH88TOpe Ba 2048 KSHaJIOB, ~pyroe, H3rO!l'OBJI6HHOe uanott cepnett 

(8 mTyx),HCllOJII,3Y6TCH KaK BO BpeMeHHOM aHaJIH38Tope, TaK H B 

HHOI'OTpaim)BOJI H8M6pHT8Jll>HOU Lt6HTpe Ha 6aae UBM "MHHCK-211 t 

paapa60T8HHOY npH yqacTHH SBTOpa. 

8. Coa~aHH ycTpOttCTBa npoueEYToqeott naMHTH ~JIH MHOI'O

napaueTpoBUX 8H8JIH8aTOpoB MAr-r, MAr-2 H MAI'-3, paapa60TSHHHX 

npH aenocpe,1.1;0TB8HHOU yqacTHH SBTOpa. 

9. Coa,1.1;aeo Ynn ~H uaoronapaueTpoBott cnexTpouaTpHt1ecxoM 

ycTaHOBKH c BUBO~OM HH~OpllSLtHlil HS l.(BM "ESCM-3M" B axcnepHueHTaX 

no sayqeaum ynpyroro pacceHHHH npoTOHOB Ha npoToHax B H,1.1;pax 

B 06JI8CTH BUQORHX aaeprHtt. YcTaHOBKS paapa6oTaHa npH Henocpe,1.1;

CTB8HHOY yqacTHH SBTOpa. 

IO. Coa;ztaHBHe ycTpo.t!CTBa BOWJI.H B KOMllJI8KC· JiaCiopaTOpHoro 

H3M8pHTeJII.Horo Lt8HTpa ]IBt> H ycnemHO HCDOJII,3YJOTCH B WH3Htl8CRHX 

8KCll8pHM8HTaX Ba LIBPe, a TaIC!te B 8KCD8pHU8HTaX Ha CHHXpowaao

TpOH8 ]a6opaTOpHH BHCOKHX aHeprHn OIDIH. 

OcHOBH~e MSTepHaJIU ,7.l;HCCepTaLtHH ~OKJia,7.l;UBaJIHCI, Ha aayqHo

TeXHHtl801GfX KOHW8P8HLtHHX H CHMD03Hyuax H ony6JIHKOBaHU B BH,7.1;8 

0~,7.1;6JII,HUX CTaTett H npenplfH.TOB /3,4,9,II,I2,I4-22/. 
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