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AxTyaJil,HOCTl, npo6neMH.3KCIIepltIM8HTa.JII,HOe H8Y'i0Hll8 pacceJIHRJl pe
JIIITHBHCTCIWX H,D;ep.H,D;paMR, B 'iaC~HOCTH - ynpyroro pacceJIHM, aKTYaJII,
HO no MHOrHM rrpwnmaM. BH,JJ;enltIM li8 imx Jmlll1, Te, KOTOpHe Herrocpe.n;CTBeH
HO CBJl8aHli' C OCHOBHliM co.n;eplit8.IJH8M ,IUICcepT~.(TaKHe BOI!pOCli, KaK,Ha
npHMep, HCilonl>80BaHHe peJmTHBliCTCKHX H,D;ep B Ka'i0CTBe cpe.n;CTBa o6Ha ~ 
py,iteHHJI qiasoma nepexo,n;oB H,D;epHOii MaTepHH B OC06He COCTOJlHI!Jl - Tmia 
H806ap-~OHHOro' KBapK-rJillOHHOii Ilna8MH ll T .n. - s.n;ec1, He 06Cy;Ii,Itall'r
CJI, TeM 6onee, 'iTO B 8TOM HanpaBneHHH Be.n;eTCJI npem.,y111eCTB8HHO Teope
Tll'ieCKaJI pa60Ta, mm;eneHHWI Ha, BHJlCH0HHe xapaKTepHHX YCJIOBd ocyme -
CTM0HI!Jl TaKKX nepexo.n;oH, CIIOC060B Ill o6Hapy,iteHM B 8KCII8pHM0HT8, 
IlOHCK 8KCil8pHM8HTaJII,HO H8M8pJI8MHX B0nll'iHH, a,n;eKBaTHWC 8TOil sa,n;a'ie.) 

I • .ff.Iu>o-H,D;epHoe pacceJIHne npH Blicoruoc aHepr:imx JlBJI/IeTCJI npHMe -
pOM pacc8JlHI!Jl peJmTHBRCTCKHX COCTaBHWC eHCT8M, CTPYKTYPa KOTOpliX H8-
B8CTHa ,ll;OCTaTO'iHO xopo~o. Il08TOMY OHO MOllteT CJIYEHTI, pa6o'ieil MO,ll;enl>D, 
Ha KOTOpoil anpo6HpyioTCJl M8TO.n;H TeopeTH'ieCKOro OllllCaHI!Jl pacceJIHM 
Cllnl>HO OBJl8aHHliX COCTaBHliX CHCT0M, B 'iaCTHOCTR - a,Il;POHOB. He CJIYliail
HO, 'iTO B IIOCJI0,n;HH0 ro.n;H HapacTaeT IIOTOK TeopeTH'i0CKHX pa6oT, B KO -
TOpWC aHMR8 peamurlt a,Jl;pOH-a,IJ;pOHHOro ll a,Jl;pOH-H,D;epHOro paCC8JlHRJI npu 
,ll;OCTaTO'iHO BliCOKHX 8HeprK!ll npOBO,ll;HTCJl Ha 6ase ,ll;Elfil)~HOHHOil T00Plim. 
MHOroKpaTHoro pacc8JlHRJI (J!TMP) rJiay6epa-CHT8HKO, HOB Ka'i0CTB8 KOH -
CTHTY8HTOB paccellBamtHXCJl CHCTeM paccMaTpllBaDTCJl, KpOM8 HYRJIOHOB H,D;
pa, TaKllt8 H KBapKH - B OTJUARe OT 11KaHOHH'i8CKO:li" J!TMP, r.n;e KOHCTKTY-. 
eHTa.MH C'iHTaDTCJI HYKJIOHH, He Bos6~anqneCJI B npo~ecce paccemnm:. 

J!TMP·C'iRTa8TCJl H0MOXO npOBepeHllO:li B 8KCnepHM0HTax IIO a,Il;POH -
H,D;epHO:MY pacceJIHHD npn npOM0JltYTO'iHwt aHeprK!ll H cny,itHT Tott 6aso:li, 
Ha KOTOpO:li pa8BHBaJlTCJl cnoco6H OllllCaHI!Jl H,IU>O-H,D;0pHoro pacc0JlliliJl. Ho 
.n;JIJl HX ,ll;anl>Hei!mero pa8BHTHJl H006XO,Itll'.MH COOTB0TCTByJIItll0 8KCll0pHM8H -
TaJII,HHe .n;aHHHe, IIOJIY11eHHHe npn aHepr:im:x 6onee I raB/HYRJioH. 

2. Pacc8JDU!e H,D;ep Ha H,IU>ax MOJlt0T 6HT1>, B npmnnme, ,ll;OllonHHT8JII,-
HHM HCTO"DlllltOM Hmp0l)M8IO[ll O pacnpe.n;eneHHR MaTep:m B H,IU>ax. . 

3. 8Kcnepm.!8HTaJILHHe .n;aHHHe 06 o6DtHX xapaKTep:e:cT:imax H,IU>O-H,D;ep
Horo paccemnm - .ltl1lMepem:um.m,HWC ce'iemmx ynpyroro :e: KBasl!YIIPyroro 
pacc0JlHHfl, 0 IIOJIHHX C0'i8HKIDC B8aHMO,n;ettcTBllll H T.n. - H806XO,Itll'.MH npH 
ll0,IU'OTOBK8 HOBliX 8RCII8pm40HTOB R aHaJDl80 HX pesyn1>TaTOB. Cne.n;yeT OT
M8TRT1>, 'iTO ll:8M8p9Hllll 8THX B~ Bcer.n;a BXO.ltf[T B Ha6op nepBWC 
axcnepmaeHTOB, npOBO.n;RMl:DC Ha YCKOpllTeJUIX O'iepe.n;aoro HOBoro IIOKM0Hlll1. 
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llem, pa6oTH - naMepeHlle .lU!@.iepeH!lllmHHX ce~eHmt cyMMapHoro 
(ynpyroro n KBaanynpyroro - c B086yJK,11;eHHeM HJU)a-MmlleHn) paccemnm 
~-~CTHD; c m.mym,coM 17, 9 rsB/ c Ha CJIOltHWC HJU)ax ( C , At , C c.c ) ; 

onpe.I(8JI8Hll0 xapaKT8pllCTmt dA paccemum c:;:cD}, 13=-Ji ( t. !if 1,.,, Q,~) ll 
aHaJill8 nOJIY'I8HHHX .I(aHHllX B pa.MKaX KaHOHll'l:8CKOli Bepcllll JlTMP r.nay6epa
CllT0HKO. 

H0Bll8Ha pa6ow.l) BnepBHe, npli 8Heprlll!X B H9CKOJU,KO raB/HylUIOH, 
ll8MepeHH ll COllOCTaBJieHH C pac~eTaMll no )lTMP .1U!@.iepeHllllaJll,Hll9 ce~eHHSI 
ynpyroro n KBasnynpyroro paccemnm 8.lll4a-~acTHD; Ha CJIOJKHUX.HJU)ax 
(C, Ae , CL<) B .I(Hlfil)~OHHOH 80H8 BIIJIOTI> .I(O BTOporo .I(Hlfil)~OHHOro 
MllHmiyMa. 2) Onp8.I(8Jl9HH q>eHOM8HOJIOrll'l:9CKll9 xapaKT9PllCTHKll o( A pacce
mnm; .I(JllI a.nap Ae, C ,c U OHll Hali,It8Hll nnepme. IlOJIY'IBHO y:Ka8alill8 Ha 
CYJ!l9CTBOBaHH9 npll6Jillllt0HHOro reOM8TPHll8CKOro CKeibnmra B pacceffiillll 
peJIJITllBllCTCIWX ~-~aCTHD; CJIOlltH!lMR a.np'ru.m. 3) IlOJIY'I9Hll·HOBH8 pe -
sym,TaTH no MeTO.I(llKe npoBe.I(eHlilll sKcnepHMeHTOB no paccemm10 Ha Ma.IIIie 
yrJIH C nOMOIIll>ID Cn9KTPOM9TPOB, llCllOJII,8YJl)llllX .I(8T8KTOpli rO.I(OCKOnl!lleCKO
ro Tlllla (nponop!lll0Ha.7ll,Hll8 KaMepu), ll aHa.7Ill3Y nOJIY'I8HHOH llliq>Op~ • 

Hay,maJI ll npaKTl!llecKWI neHHOCTI> pa6orn 8a.KJIJ01m8TCJ1 n CJie.I(ylllleM. 
l. Jlamn,Ie o .I(l1qXp8p8HllllaJll,HHX ce~emmx paccemnm ~-~acTmt CJIOlKHl,[
Mll HJU)aMll'llOJIY'I8HH C CllCT8MaTRll8CKOli Ollllt6KOH HOpMllpOBKll H8 60JI88 4%, 
~TO no8BOJIJI8T ncnom,sonaTI> 1'IX .I(JllI nponepKll MO.I(8Jl8H"HJU)O-H,It8pHoro 
paccemnm npn mcoIWX sHeprmIX. 
2. Ha conOCTaBJI8Hllli 8T1'1X .I(aHHHX C pesym,TaTaMH TeopeTl!ll8CIWX pac~e
TOB no M8TO.I(aM, OCHOBaHH!lM Ha JlTMP,CJie.I(yeT, ~TO .I(JllI BH!IBJI8Hli111 .I(8Ta
Jl8li MexaHll8Ma B8allMO.I(8liCTBHJI peJillTllBllCTCIWX a.nap H806XO.I(llMO 60Jiee 

. . 
arucypaTHO, ~eM 8TO .I(8JiaJIOCI, paHee, ~8CTI, 3qlp9KTli nsammoro 8K!)aHH-
pOBaHllli HylUIOHOB B aJII,q>a-~aCTHD;8 ll paspa6oTaTI> 8@8KTllBHH8 ~CJlll

T0Jll,Hll8 M0TO.I(H pac~eTa BKJ!a.I(OB KBasnynpyroro paCCBffiillli. 
3. IlOJIY'I0HHll8 8KCnepllM8HTaJII,HH8 .I(aHH!l8 ll M8TO.I(l!ll8CKll0 peaym,TaTH, 
KaCalll!IU18CJl BOnpOCOB o6pa60TKll .I(aHHHX OT MarHllTHHX cneKTpOM9TPOB C 
. MHOronponoio~ nponOpWIOHaJII,HllMll KaMepru,m, MOryT 6HTI, ncnom,ao
BaH!l npn ll0.I(r0TOBK8 ll npOB8.I(9Hllll HOBHX 3KcnepllM8HTOB, B ~aCTHOCTll, 
Tex, r.I(e ynpyroe pacceffiille JD3JISIBTCJI "qioHoBHM" npou;eccoM. 

Anpo6a.ImJI H m~-OCHOBH!le pesym,TaTH .I(llCC8PTallllll ony6Jlll
KOBaHll n pa6oTaxl ~a,ItliBaJillCI, H' MeJX,ItyHapO.I(HHX KOHq>epeHD;WiX 
n T6wmcn (l977r.) n EepKJm (l980r.)14 , a TaKllte cecc:im a.nepHoro 
OT.I(eJIBHHJI AH CCCP. B TO npewt Olill 6wm e.I(llHCTBeHH!lMll .I(ainnn.m: o .I(llq>
qiepeHllllaJll,HHX ce~eHIDIX HJU)o-a.nepHoro_pacceJllillll npn aHeprmrx: n Hec
KOJII,KO raB/HylUIOH li 0Ka8a./lll CTllMYJmpyJ!lll88 n.nrunme Ha pa8Bl1Tll8 T80pllli 
Jl.IU)O-H,ItepHoro pacc8ffiillli npll mcoitmC aHepI'RIIX. 

06!.eM ,IIHCC8pTamm. )lnccepTau;llli COCTOllT H8 BB8.I(8HIDI 1 4 rJiaB, 
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8a.It7I!0~8HllSI, 5 npWIOJK8Hllli ll CnllCKa llCnOJll,80BaHHoii JlllTepaTypH. Jlnc
cepTau;llli HallllCaHa Ha 103 CTp., BKJIJJ'Iaf! 13 Ta6Jimt, 13 pllCYHKOB n cnn
COK llCnOJll,80BaHHOH JlllT8paTypli. 

AnTOp 88JJmlJTA,8T! 

l • .UaHHHe o .I(llqqlepeHllllaJII,HHX ce~BHlll!X (ynpyroro + 
KBaseynpyroro) pacceRHllli am,qia-~acTHD; Ha a.npax C , A(. , C u , HM8JO!Jllle 
CllCT8MaTll'l:8CKYID norpelllHOCTI, HOpMllpOBKll He 60JI88 4%. 0Hll 6HJlll nOJIY'I8-
HH npll llMIIYJll,C8 aJII,q>a-%CTHD; 17. 9 raB/c B llHT8pBaJI8 nepe.I(a~ . 
0,009,6 Ill~ 0;175 raB

2
/c2 c noMOIIll>IO O.I(HOilJle~eBoro MarHllTHoro cneKT -

pOM8Tpa C nponopu;llOHaJII,HliMll KaMepru.m, C08.I(aHHOro npn ~aCTllll aBTOpa. 
2. Pesym,TaTH q>8HOM8HOJIOrll'l:eCKoro aHaJill8a nOJIY'I8.HHWC .I(aHHllX, 

KOTOplie rOBOpiIT O TOM, ~TO: 

- paCC8JiHll0 peJIJITllBllCT?KllX aJII,q>a-~aCTHD; CJIOlltHliMll H.ltpaMll llM98T .I(:Hlp -
p~oHHllii xapaxTep, 

- Ha6Jill,I!;aeTCJl npll6JllDlt0HH08 no.I(o6ne nOB8.I(8Hllli "npllB8.I(0HHllX" ce~emtii 
'Po1.A-:: d[ / ::-{ &J) , B8JiTliX B 8aBllCllMOCTll OT 6espa8M0pHOii nepeMBH-

HOli z:' = - ,f 13-t (reOM8Tpll'l:8CKllii citeii.mmr), 
- BRJia.I( KBaseynpyroro pacceRHllJi n ce~eHne cyw.mpHoro pacceHHM n 
o6JiaCTll nepe.I(a~ BHe .I(:HlppaKD;HOHHOro Koeyca CYJ!l0CTB0H8H. 

pllr_ 
3. lloJIY'I8HHH8 8Ha~8HllJi xapaKTepllCTHK c(A pacceRRM: pl,t(#), 5,u.tJ~. 
4. PesyJII,TaTH cpanHelillJi .I(aHHHX c pac~eTru.m no npn6JmllteHHHM MeTo

.I(aM JlTMP, KoTopue noKa8HBaJOT, ~To pasnHTHe K HacTOJillleMY npeMeHH MBTo

.I(H pac~eTa C8~8Hllii HJU)O-H,ItepHoro pacceffiillJi H8.I(OCTaTO'IHO nOJIHo ~Tli
BaJOT 8qxlieKTli, npHBO.rtHlll}I8 K B8aHMHOMy- 8K!)aHllpOBaHim HYRJIOHOB B aJil,\PB.
~aCTHD;e, a TaIOKe H8 n08BOJIJIIDT .I(OCTaTO'IHO TO'IHO Bli~CJIJITI, C8~8HllJi 
KBaseynpyroro paCC8RHRII. HHliMll CJIOBaMll, TO'IHOCTl> npo:BO.I(llMWC pac~eTOB 
ycTynaeT TO'IHOCTll 8KcnepHM8HTa. 

5. MeTO.I(l!ll8CKll8 pesym,TaTli .I(llCC8pTallllll, a llMBHHO: 
- •MeTO.I(llKy o6pa6oTKH .I(aHHllX no .I(llq>p~OHHOMY pacceHHll!O am,qia
~aCTHD; CJIOJ!tlWMll HJU)BMH, llOJIY'I8HHllX Ha MarHHTHOM cneKTPOM0TP8 C MHO -
ronpOBOJIO~ nponOp!lllOHaJII,HHMll KaMepru.m. 

MeTO.I(llKy IIpHMoro 8KCll8PHM8HTaJII>HOro onpe.I(8JI0HllJi nonpanKll Ha 
norJio~ew,;e ~ B B9~8CTB8 cneKTpOM8Tpa, KOr.I(a IlPH ll8M8p8Hllll .I(llqql8-
p8H!lllaJII,HWC ce~eHmt H8ll8B8CTHH .I(aHH!l80B0Jlll'l:llHBX nOJIHwc ce~eHml nsa
HMO.I(ei!cTBRli; 

- M8TOJ(llKy ~eTa aqqieKTOB .I(llCK!)8THOCTll KOOp.I(llHaTHOH llliq>OpMall;lm OT .I(8-
T8KTOpOB ro.I(OCROnll'l:eCRoro Tlllla (IIK) B YCJIOBlIIIX, KOr.I(a KOJ!llq8CTBO .I(e
T8KTOpon H8B8JlllKQ ll He no8BOJIJl8T npHM8HllTI, .I(JllI HBXOllf,ll;8Hllli napaM8Tpon 
TpaeKTOpllll cnoco6u crJiaJmBamtero Tlllla (HanpHMep - MBTO.I( HaHMem,nm:x 
KBa.I(paTOB) ; 

- cnoco6 ou;eHKn o.lltll.I(aeMoro paapemeHM cneKTpOMBTPa no npo.I(om,Hott xo
op.I(llHaTe TO'lltll B3allMO.I(8liCTBllJI. 
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CO,llEPRA.ID1E ,m,ICCEPTA.I.Ulli: 
Bo BB8Il8Hllll o60CHOBHBaeTCJI aKTYaJibHOCTb H3yt!8HIDI peaI<:lUfil paccefl

Hllfl peJI.llTliBHCTCKllX H,IJ;ep H,IJ;pa.MH, OTM8~8JOTCJI OCHOBHH8 M8TO'AR'I8CIDI8 TPYJ:t• 
HOCTH, xapaKT8pHHe ]])IR 3KCil8pHM8HTOB rro H3M8p8HlllD 'A~peHJ:U{alll,HHX 
ce~eHml yrrpyroro H,D;PO-H,IJ;epHoro pacceflHllfl H ~OPMYJillPYBTCJI ne.m, 'AHCCep
T~HOHHoil pa60TH. 

B nepBOll r~aBe AaeTCJI 0IlllCaHH8 3KCil8pHMeHTaJibHOll YCTaHOBKH ll 
nponeAYPH BHilOmSHllfl 3KCil8pHM8HTa, rrpOB8'A0HHOro Ha Ilyt!Ke aJU,qJa-~aCTHn 
c HMIIy.m,coM 17,9 raB/c Ilpll liHT8HCliBHOCTH ~105 ~acTmr/c. IlytrOK BWlO -
'AMC.II ll3 CllHXp~a30TpOHa sa Bpewr (0,3+0,5)c ll TpaHCilOPTB:pOBMCfl K 
yCTaHOBK8 rro Kali~ M8~8HHOro BWlO'Aa •• 

MarHHTHHll Cil8KTpOM8Tp, cxeMa KOTOporo IlOKa3aHa Ha p:irc • I , pa6o
TM Ha JmHllll c 3BM E3CM--4. Bero COCTaB BXO'AWIH MHOrorrpoBO~O'llW8 
rrporropn:e:OHaJibHH8 KaMepH ~ CnHHT1tLlL1lJIIO!OHHH8 c~eT~, B TOM ~llM8 
rrpeAHasHa~eHHHe ]])IR orrpeAa~eHIDI sapH,D;a BTop~ ~acTnn. 
. 06~~Cb Ml!lll8Hll 8CT8CTB8HHOro ll30TOilHOro COCTaBa. Hx TOJIDUffia 
COCT~a (2,000±o,OIO) r/c~ yr~epOAa, (I,463±o,006) r/c~ a.lIICMllHWI 
n (I,370±0,0II} r/cJ!- M8'AH. 

Hs BXo.wruiero B YCTaHOBey Ilyt!Ka COBila'A8HllflMH G- = >;J A,5 .z As~ AA, 
K KOTOpb!M 'A06~0Cb YMOBH8 "I B IIK" (T.e. cpa6aTHBaHIDI B KaJK,ll;Oli 
ll3 IIJ.!OCKOCT8li IlKI, IlK2 O'AHOll ll TOJil,KO O'AHOll CllrHaJibHOfi IlpOBOJIOKH), 
BH'A8~Cb MOHHTOpHHe ~aCTHD;H, per:e:cTp~ KOTOpHX COOTB8_TCTBOBM 
CHrHM M = G- A ("I B IIK"). 

AnrrapaTypa Cil8KTpOM8Tpa Il03B~ sa Bpewr M8H88 I MKC OT6H-
paTb co6HTIDI·pacceflHIDI, rrpOB8pml BHilOmeHHe OAHOro ll3 YMOBIDd: 

Tf.i = 1 M A (eCTb paCC8flHH8) AH.1Il1} (I-ii P8JltHM), Tfl.2 = {Tf:!"(3apn'A 
~aCTHnH >I) } ( 2-il: pelltllM). 
3A8Cb IDil1 - CHrHM O cpa6aTHBaHHH XOTfl 6H O'AHOR JiI3 KaMep IIK5, IIK6. 
YMOBH8 11 80Tb pacceflHH811 IlpOBe~OCb Cil8nHaJI!,HHMH n,iqipoBHMH rrponec
copru.m, COilpmlt0HHHMH C IlKI,2,4,liI COOTB8TCTBOBMO paccemnw MOHHTOp
HOli ~aCTHnll B MlllllSHH Ha yro~ B , 60.m,mmi yr~a oTce'Dtll 00 (B .rtaHHOM 
3KcrrepHM8HT8 OH COOT~ 4 Mpa'A.) CHrHM "SapH,D; ~CTHnH >I" ~pMB:pO
BMCJI, KOrAa aMIIJlllTYJ{a HMITY.m,ca OT C~6T~,SA8 rrpeBOCXO~ ycTa
HOMeHHHil rropor. 

,U.7rJi KOHTpOJI.ll sa Ka~8CTBOM pa6oTH YCTaHOBIDI H Il~0Hllfl ~OpMa
n:im, H806XO'AI,IMOH 'AJlll OilP0'A8~8Hllfl ee xapaKTepHCTHK ll HYJRHHX rrpll o6pa-
60TK8 KOHCTaHT, HCilOJil,30BMCJI P8JltllM HaKOIIJ.!8HIDI 'AaHHHX 6e3 OT6opa co-
6HTIDd pacceflHllfl (KOHTpo.m,HHil peJmM). 

IlepeltlW'ieHH8 pelltl,{MOB pa60TH rrpOH3BO~OCb aBTOMaTR'IeCKH, rro KO
Mali'AaM OT SBM; sa 12 n:e:MOB pa60TH ycKOpHT8Jm rrpo6er~cb BC0 Tpll 

YKa3aHHHlC BllIIl8 pSlitHMa. 

4 

E~o aaperncTp:e:poBaHO 6o~ee 50 THC. co6HTml pacceflHIDI 'AJlll Al :e:. ~ 
MHIIIeHeil n OKO~O 80 THC. co6HTIDd ]])IR yr~epO'AHOll MmIIeHH. 

~~ 
~ 
P:e:c. I. CxeMa pacrrOJIOJK8HIDI 'A~T8KTOpOB Cil8KTpOM8Tpa Ha rrytIKe • 

$. JK;. A - CnHHTMJlllnllOHHH8 c~efiHKH, BH'A8JlllD.Ull8 pa6o~ntt Ilyt!OK; 
.tAo ~ CnHHTWIJI.llnHOHHHil c~eT~ 'AJlll naMepeHllfl HOHHaan:e:oHHHX rroTepb; 

IlK - rrporropn:e:oHMDHH8 KaMepH; T - Mlllll8Hb; MA - aH~s:e:pyiwnnl MarHHT; 
H - llOHOilpOBO'AH, HarromeHHHe re~eM; 3 - 3aI!lllTa. . 

BTOpafl r~aBa IlOCBm!l8Ha BOilpOCaM M8TO'AllKH o6pa60TKH HaKOM8HHOll_ 
3KCil8pllM8HTaJibHOll ~op~. laeTCJI o6~afl xapaKTepHCTHKa rrponeAYPH 
o6pa6oTKll 'AaHHHX H paapa6oTaHHOro rrporpaMMHoro o6ecrre~eHM, opneHTH-

N 

100 

90 

80 

70 

60 

50 

40 

30 

W•· 

10• · 

12• 9<18.UP□g 

2,5 2,8 !,1 3,4 
2 (M) 

• poBaHHoro Ha 3BM E3CM--6 n EC-1040. C nc-
rro.m,aoBaHHeM MaTepHMa, HaKOM0HHOro KaK B 
peJKHMe KOHTpOJI.ll, TaK :e: B pa6o~ pe~HMaX, 
orrpeAe~eHH xapaKT8PHCTHKH Cil0KTpOM0Tpa, H3 
KOTOp:WC HHllt0 YKa3aHH OCHOBHHe: 

1 
~ 

" 
I) \:: 
OZ468101ll'IW.•Qtcua) 

PRc. 2 a) Pacrrpe'AM0IIHe co-
6HTml: no IlpO'AOJil,HOfi KOOP'A:1:!HaTe 
( 'Z ) TO'Dtll B3aHMO'A8liCTBllfl. 

Pnc. 2 6) 3aBHCHMOCTb 
paapemeHHII no rrpo'Ao.m,Hofi 
KOOp,ltllHaTe TO'Dtll B3aHMO'A0fi
CTBllfl ( a;_ ( 9} ) OT yr JIB. 
paCC8JIHHII. 
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yrJioBoe paspemeH1rn c1@ ~ 0,6 MPa.D:, mmyJIMHOe paspemeHRe 0,,//0 ~ 0,8%, 
paspemeIDie ~ ( 8) - no npO,D;OJll,HOli KOOp,IUmaTe ( 2 ) TO"llGI B~§\llMO -
,n;e:liCTBM (pnc. 2), KOTopoe ~ Hamero CJIY'lall CBSI8aHO C KOOp,IUmaTHOit 
TO'IHOCTDID xru.1ep ll yrJIOBllM paspemeIDieM 

~(8/~; {.:Zo./-ro;i.Ll2
2
]¾ 

( s,n;eCD Ll ~ - cpe;n;Hee pacCTOJmIIe OT D;eHTpa MliIIIeIDI ,n;o 6JilJlK8.iiIImx K Heit 
KaMep), 
- reoMeTpH'!eCKaJl acM>eKTIDIHOCTD £ reoM ( 0, p} (pnc. 3). T.e. Bepo
JITHOCTD Toro, 'ITO '!aCTHD;a C mmyJIDCOMf, paCCeJIHHaJI B MHWeIDI Ha 
yroJI 8 , npOH,t(9T 'lepes pa60'!lle o6JiaCTll Bcex ,n;eTeKTOPOB yCTaHOBKH. 

IJ)O 

~ 0.80 
~ 
,:; 

. 0,60 

o.,o 

0,20 

0 ,o rs 20 B ( .upug/ 

PE:c. 3. 3aBHCIDIIOCTl> Ere.•11(e) ~ co6HT:im ns o6Jiacu "ynpyro-
ro" mma. IlpOBaJI B mIT8pBaJie yrJIOB O £ & £ 5 MPa.D: o6yCJIOBJI8H 
,n;eitOTBll8M OT6opa o nOMOlllI>D npon:ecoopoB. · 

.ll,Jm: HaxOJlt,Il;eIDIJI-,mrqxliepeHD;HaJIDHHX C8'!8Hd OT6npaJIHOD oo6HTRII, ~ 
KOTOpHX: TP8KH B 6Jioxax KaM8p 'JI,O ll sa Millllelil>ID Oytll80TByDT ll "omHBa
lDTOJI" B pruioHe meHR I~ -Zr I~ 3{i(£J), mmyJIDo sapernOTPHPOBaHHOii 
'laOTl!D;hl HaxO'JI,HTOJI B o6JiaoTn "ynpyroro" nnxa / f' - Fo I ~ 360 MaB/ o, 
ea _SapJI'JI, paB8H 'JI.BYM sapJI'JI.aM npOTOHa. Ilpm.temtliaOD 06H'IHaJI npOD;8'JI.Yl)a 
BH'IHTaHM (poHa "nyoToii" Mlll!leHll (KOTOPllli B ope'JI,H8M OOOTaBJIHJI ~ 
yrJiepo;n;Hoft MliIII8HR 12%, aJimmmeBo:li - 20%, Me'JI,Hoii - 30%). 

CnOT8MaTll'leOKaJI norpemHOOTD HOpM1IpOBKH noJIY'leHHHX 'JI,8.HHllX He npe
BHmaeT 4% (OM. Ta6JI. I). 0Ha B OOHOBHOM onpe'JI,8JI118TOJI B08MOJmHM BXJia

'JI,OM OT Heynpyroro paooeJIIDIJI (o p0%,!t8HH8M M9J];JI8HHHX nnoHOB); B8JllAmla 
8TOro BIUia,Ita, no Ha.mm4 OD;8HKaM, He npeBOOXO'JI,HT 3% BO BOeM yrJIOBOM 
'JI,llalla80H9 ll3M9peH:im. 

6 

Ta6JIHD;a I. . 
BeJIH'lllHa OCHOBHHX BKJia.n;OB B CllCTeMaTll'!9CKyID norpemHOCTD HOpMR

pOBKH Ce'leHHii (%) 

B K JI A .I( H )2eaKglliI 
ol. C o1.Ae ol~ 

0THOCHTeJIDHaJI norpeWHOCTl, B onpe,n;eJieHHH 0,5 0,4 0,8 
TOJilllHHH MHmeHll 
0THOCllTeJIDHaJI norpeWHOCTD B onpe,n;eJieHHH 0,8 I,I I,4 
MOHllTOpHHX nOTOKOB 
0THOCHTeJIDHaJI norpeWHOCTD B onpe,n;eJieHHH 
xoacM>HD;lleHTa, YtJHTHBamero norJiomeHne 

0,9 I,O I,I 

ny'!Ka B BemeoTB8 cneKTPOM8Tpa 
IlpID11ec1> oo6HT:im Heynpyroro paoceJIIDIJI, 3,0 3,0 3,0 
H9 60JI8e . 
0THOORT8JIDHaJI norpemHOCTb B onpe,n;eJieHHH I,4 I,4 I,4 
\PaKTOpa HOpM1IpOBKR 'Tr/ Poz. 

IlOJIHaJI CllCTeMaTll'!eOKaJl norpelIIHOCTD 
HOpM1IpOBKH, He 60Jiee 3,6 3,7 3,9 

B TJ)_eTMH rJiaBe 'JI,HCOepTaD;llll o6Cy,K;n;aIDTOJI nonpaBKR, CBSI8aHHHe C 
yrJIOBllM paspemeHReM cneKTPOMeTpa ll KpaTHllM Sl,Il;epHHM paoceJIHReM B MR -
W8Hll. 

lls-sa KOHetJHoro yrJioBoro paspemeHWI nsMepeHHoe ,n;m.@epeHD;RaJID -
Hoe oetJeHne CBSI8aHO C "HCTllHHHM"(KOTOpoe MOlKHO 6HJIO 6H ll8MepHTD C 
nOMOIIU,ID n;n;eaJIDHoro cneKTPOMeTpa) OOOTHOmeHneM 

,Ar,(&) ~ = /
0 "'<r {B;I · W'(B; B)e'ola: 

,:{ J2. Ha ~-
0 

d.12. ucr. 

r,n;e vi {8~ B) - annapaTypHaJI \l?YHKIUUI cnexTpoMeTPa: 
I /9Z.+0'2 

W ( 0 1 &}-= ~ I ( tJe) exp[- --2 J 
I 0-• c c,-2. 2.0- • 

3,n;ecb v - napaMeTp, xapaxTepnsyxmmi yrJioBoe paspemeHne ycTaHOBKR. 
ll8B8CTHH ( C norpeWHOOTJIMll) JieBaJI '!aCTl> ll Sl,Il;PO \N' ( & : t9) 8Toro 

YPaBH8HM. 3a.n;atJa O HaxOJlt,Il;eHllll :::; ((}} llCT. pemaJiaOD T.H. "M9TO,Il;OM 
no,n;6opa". ~eKTH xoaetJHoro yrJioBoro paspemeHWI 6HJIR Han6oJiee Cytlle
CTBeHHH B Oltp80THOOTJll MmmMYMOB 'JI.HcM>epeHD;RaJIDHHX oe'leHHii, r,n;e OHR 
He npeBHmaJIR (6 + 15)% B 8aBllCllMOCTll OT Millll8Hll. 

IlonpaBKa Ha MaltpOCKOnll'!eCK09 KpaTHOe Sl,Il;epH08 pacceJIHne B MRme
Hll 6HJia Han6oJIDme:li B OJIY'lae pacceJIHWI Ha yrJiepo,n;e; oHa He npeBHma -
Jia 7%. 
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Ha pnc. 4 npe;n;cTa.BJiel:lll nsMepemw:e ,nn(p:pepem.uraJII,HHe ce~eH:wt 
cy-MM!l yupyroro n Itllasnyupyroro o! ,4 paccesm:wt, noJiy"leHHHe noCJie 
BBe;n;eH:wt onncaHHHX BHWe nonpaBOR (YRa,saHH onm6RR cTaTncTR'!eCK~ro 
.xapaRTepa). 

/ 

... 
d!-. .. 
~ 
.;,-
~1a"b 
t 

cl ,2c 
'd,•17,9 rae/c 

~ ."-

\_,.,~,,,-,,, 
' \ 
' 

'¾J 
' \ 

\ 

1/L ..... _._._J__._~:,l::'--~~--'-L-';;';;;--
0 0,05 0,10 0,15 0,20 

102dl1-

~101 ... 
~ 
~ 

I 
100 

1~ 

I~ r,e3/c2 

a.. 2il 
~s17,9rJl8/c 

10' Lu_LLI.J....I.J.-LLI--'--'--'~- -
0.05 0,10 0.15 0.20 

ltl r,e'/.2 

6) - TO xe ~ pacce.ll:HR.ll: Ha 
aJIJOMlIHIDI 

8 

Pnc. 4. oJ ~pe~llaJII,HHe 
ce~emm {yupyroro + 
Itllasnyupyroro; paccemnm: am,qia -
~acT:imH Ha smpax yr;repo;n;a • 

lliTpllXOBl:l8 Jilllilra -
~aCC'lll:TaHHH8 B MO;D;eJIH HYRJIOHHOro 

po.a:" ce~emm yupyroro i,t 11 pac
cesm:wt, mTpmc-nyHRTHpHHe JillHIDl -
ce~eH:wt RBas:u;ynpyroro (c BOS6YJK
;n;eHReM MmlleHRJ paccesmn.a:, cTIJiom
Ha.a: JIRHR.a: - CYMMaPHOe ;n;ml¢epeH -
~Hoe ce~eHRe. 

... ll.I 

,f; 
i,a 
I 

,o'I.......__· \ \ 
'I.,; 

I 
I 

d. 64cu 

~" t7,9rJs/c 

\ , 
._,, ' -1 

10 

' \ 
\ 

' 
"-

', __ 

020 
10"

2
0L '--'-'--':-.o':,~LC..,Wo--'--'...LJ.,--',--'--'...L.l,,---

ltl r,a2/c2 

B) - Ha M0'A]I 

I) 

'il •11 

,ff 
\~ 
r 
l 
) 

B 4-H rJiaBe ;n;nccepTanmi: npOBO;D;RTCJI aHaJIR8 IlOJiy"leHHHX ;n;amrnx ll me 
cpaBHeHne c pac~eTaMll no .UTMP. 

Onpe;n;eJieHH o6uure xapaRTepnCTHRll «II pacce.mnm (Ta6JI. 2): 

;J,;coJ, 13=oZ {-&..~4:o, o-J=_f ~{-t)&U., ~~ y/1,,r:;;o.1. 

Ta6~a 2. 

IIapaMeTp 
o( C. 

~er I. z. 
vt,t co}, bH1(rSe,/c) 38,0 ±o,9 

B , (~6/c.J-z III,2 ±r,o 
o-M, oH 0,$6 ±o,or 
crfL, 0H o,3s4±0,005 
0-R. ; 0H 0,50 

PEAKllxLfl. 
o< Ae 

88,5 ± 3,6 
I50 ±25 

I,32 ± 0,03 
0,596± 0,0I5 
0,72 

~~ 

26I ±27 
243 ±s9 

2,26± O,I2 
I,09± 0,08 
I,I7 

.Iunpp~omw:it xapaRTepatA paccesm:wt nosBOJIHeT npe;n;noJIOJKllTl>, ~To 
IlOB0;D;0HR8 "npllB0;D;8HHHX11 ce~emrli cpd.A .:: :::-/ ~ {.'!) B 8aBRCRMOCTR 
OT t'=- -4 8-/; (nepeM0HHli0 T.H. "reoMeTpll'l0CROro" CRe:itmmra) MOlK9T 
6HTI, YHRB8pCaJII,HHM, 0CJill pacnpe;n;eJieHJm IlJIOTHOCTll SI,Jl;0p-Mmll9H8li no;n;o6-
Hll. IlO8TOMY 6wro c;n;eJiaHO COilOCTa.BJI8Hll8 B8JIH'lll:H 'i"..<c , ~Ae , ~a. 
(pnc. 5), ll8 ROTOporo BH;D;HO, ~TO OXH,ll;aeMaH YHllB8PCaJI1,HOCTl, He npOTR
BOpe'lll:T 8RCnepHM8HTY • B CaMOM ;D;8JI8: ;n;aHHHe ~ C8~8Hllli cpdAe , ~a.. 
xopomo cor;racymCJI ;n;pyr c .zu>yroM. ,UaHHHe ~ ce~emm '1'.,..c B ~eJIOM 
TaIOK0 6JIH8RR R ~,4t, ~Cl.A. IlpaB;n;a, B pattoHe I-ro ;D;llq)p~OHHoro MllHll
MYMa ~c OTRJIOHJD)TCJI OT ~,{e, ~c.. npRMepHo Ha 30%, HO 8TO MOlKHO 
O6MCHllTI, - B nepBYJ) o~epe;n;1, - OTRJIOH8Hll8M pacnpe;n;eJieHRll SI,D;epHOli 
IlJIOTHOCTli ~ smpa COT ~pMR0BCROro • .UeJIO B TOM, ~TO O;D;HRM RS YCJIO
BD IlO.a:BJiemm reOM8Tpll'l0CROro CRe:itmmra.ll:BJI.ll:8TCJI ymmepCaJil,HOCTl, 
g)opMH pacnpe;n;eJieHJm IlJIOTHOCTK B9~8CTBa CTa.l!KllBaJllllllXC.ll: o6~8RTOB - a,n;
pOHOB liJIR SI,D;ep. Kor;n;a Wllll8Hl, - SI,IUJO BJimmHli!l! llJill Me;D;R, B ROTOpl:lX pao
npe;n;eJieHne IIJIOTHOCTK B0~0CTBa COOTB0TCTBY8T (p0pMll0BCROMY ,- 8TO ye -
AOBxe BHnoJIWieTc.a:; ~ol.C pacceSIHll.ll: OHO co6JID;D;aeTCJI c :x:y;roneH TO~ -
HOCTl>Jl. 

Ha pxc. 4 noRaSaHH HaJllll ;n;amw:e B cpaBHeHRR c peayJU,TaTaw1 pac -
~8TOB no .UTMP. OTK pao~STH 6HJIH c;n;e.naHH Ha OCHOB8 o6wnm:x: npe;n;nOJIO -
JKemrlt ,UTMP O Il0JIHOT0 OKCT8MH BOJIHOB!:lX q>YJIIm:rm ROH81lH!:lX COCTOJmllit SI,JJ;

pa--Mm118Hll ll[ H8KOpp8JIJIPOBaHHOCTII HYRJIOHOB B CTaJIIUIBamtBXC.ll: smpax; 
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II 

HCITOJII,3OBallOCb OITTH'I8CKOe npu6~Rllt8HHe no aTOMHOMY HOMepy SI,Ilpa--MHllleHH. 
IlpHMeH.fL1llICb H3BeCTHHe B TeOpHH SI,IlpO-SI,IlepHoro paccemIBJI MO,n;e~ ~aCTH
IJ;H-CHapSI,Ila: "JK8CTKaJI" am,qia-~aCTJrna, MO,Il;8JII, "~oHHoro poJI" H T.n.; 
~mee cor~acue c ~mqnepHMeHTOM 6WIO ,Il;OCTHreyTO B MO,n;e~ "~OHHOro 
poJI" • 

10' 

<t> .. 

,o' 

-, 
10 

-, 
10 

i 
p .. 

I .. C 

I • Al 

! « tu 

-h 
¼.\:III 
~IIII.j 

'l 
\-f~~I ! 1l! I I 

lti I 1

1
1 

! I I I 
I 

10' '---~-'---~-'---~-'---~--'----'---"-~~~~~-'---~---'--o 
0 20 40 60 80 100 120 140 160 180 T' 

P:iw. 5. ~aBHCRMOCTb .. "npHBe.n:eHHHX" ce~emm ~A= ::::-1::::: {OJ 
OT 6eapa3M8pHOH nep8M8HHOH 7: =. - Lr 13f;. , 

Ha CPaBHemm c pac~eTOM(pnc. 4) BH.n;HO, uo BMa,n; KBa3eynpyroro 
oc:'.A pacceJIHHJI B o6~aCTH .n;H~Pa.KUHOHHoro Koeyca HeBe~, Ho YJKe npu 
no,n;xo,n;e K nepBOMY MHHHMYMY OH CTaHOBHTCJI 3aM8THHM. 

B ~e~oM cor~acne Teopnu 11 sKcnepHMeHTa, Ha nepBHH Bsr~, He -

R. _ ol~ /drr Moxoe. O,n;muw :e:a puc. 6, r,n;e OT~oJKeHo OTHomeHue otA- dt i"c" oitrup. 
B 3aBHCHMOCTH OT ~ =- - 18 -t, BH.n;HO' ~TO T8OpHJI B cpe~eM .n;aeT aa -
HIDKeHHHe Ha (5 + IO)% 3Ha~eHID:I ce~eHHli, a B PaliOHe MHHHMYMOB ce~e ~ 
Hllli,T.e. 7 ... 20 H 'C ~ (70-80), (cp. puc. 5 H pnc. 6) paCXOlE,Il;8HH8 
.n:ocTuraeT B8~HH.., 50%. Eo~ee Toro, ,n;.mi paaHHX SI,Ilep-MHmeHeli Be~:11-
HH R.,,.A Be,n;yT ce6JI npHMepHO O,Il;HHaKOBO. 3To no3BOJI./I8T npe,n;no~OlKHTb' 
~TO oc.iiomme llpH'llll!H paCXOJK,n;emtit H8 CB/I3aHH C B8Jili'Im!oii 
aToMHoro HOMepa .ff.IU)a-MID11eHH (T.e. c HlWIBH.n;YaJII,HHMH oco-
6eHHocT.RMH SI,Il8p-MIDlleHeii). IloxOJKee noBe.n;eHHe OTHomemm R 
Ha6Jno,n;a.rrocb H B :mcnep11MeHTax no d p , d d , o( p pac
C8J3lm!O, r,n;e OHO CBJI3HBaJIOCb C BKJia,n;&m OT llpO~8CCOB C BO36YJK.n:e
mreM HYKJIOHOB M8lK,Il;Y OT,Il;MDHl:lMll aKTaM,I r~ay6epOBCIWX nepepacceJimtit 
(Heynpyroe sKprumpoBaHHo). 

IO 

I d. C 
I «.Al Pnc. 6 
t a.Cu 

SaBHCHMOCTb 

,] ~t t I I I 
OTHOmemtit 

R.-=- qff lf'v-

'Li.,it y,\1M'i•1~l1,,'1 ! II I ' I j I 
,:;(¢~1!41 iii 

OT nepeMeHH<>if "P· 

: f I I I 11 I 
?'= - 1/3t:. 

0 I I I I I I i 

20 40 60 80 100 120 140 160 't' 

Ha.lm'IH9 aqxI/eKTOB Heynpyroro 3KprumpOBaHHJI 6~o 3aM8~9HO H B 
3KCnepHM8HTax no ~✓-H ra-paCCSmraJO IlpH 40 raB/c, BHilOmSHHllX HaMll 
COBMSCTHO c rpynnaMH.JllliI<I> H M<I>B3. Ha BaJKHOCTb ~eTa TaKHX sgxileKTOB 
YKa3HBaJOT, KpOMe Toro, peayJII,TaTH HamHX H3MepeHHli ynpyroro ~p-pac
ceJIHID:I :ir CYMMH ynpyroro H KBasHynpyroro oLo<. - pacceJIHruI. 

Ilo-mr,ItllMOMy-,O6HapYJK8HHO9 B ,Il;aHHOM 3KCil8pHM8HTe pacxolE.n;eHHe T9O
pmr H 3KcnepHM9HTa o6yMOM9HO H9~T9HHHMH B KaHOHH'IeCKOM BapHaHT9 
lTMP oco6eHHOCTJIMH M8XaHH3Ma B3aHMO,Il;8liCTBHII P9Jl/ITHBHCTCKHX SI,Ilep, ~TO 
npHBO.n;HT K HenomoMy- ~eTy aqxI>eKTOB 3KpaH:HpOBaHKII. BMa.n; 3THX oco6eH
HOCT9H M8xaHH3Ma B3aHMO,Il;9liCTBHII MOlK9T HapacTaTb C pOCTOM aHeprHH 
CTo~oBeHHJI wm: nepe,n;a~ m.mynca (B ~acTHOCTH npu nepe,n;a~ax, aHa -
~HT8JII,HOnpeBHmaJlllHX cpe~d ~apMH-HMITYJII,C ~OHOB SI,Ilpa). )LruI BHJIC
H9HHII BOnpoca O Heo6xo,n;HMOCTH ~eTa TaKHX oco6eHHOCTen HYJKHO C O~OH 
CTOpOHH - COBepmeHCTBOBaTb lTMP, a C ,n;pyroil - no~E:Tb .n;aHHHe O ,n;l:lqi
qiepe~MDHHX ce~eHHR:X ,n;m»paKinIOHHoro A, A z. - pacceJIHHJI np:e: 6oJII,mJa 

C Iii> ~z ~,S ¼ 2
) nepe~~ax. · 

!'.: B npWIOll!.9lll1flll'. paCCMOTpeHH OT,D;enHHe M8TO~9CKH8 BOilpOCH. 
IlpWioJKeIDIJI I, 2 co,n;epxaT MaTep:e:aJI cnpaBo~oro xapaKTepa. B·npWIOJJte
mm 3 ,Il;aH BHBO,Il; qJOpMy-m, CBR:3HBamt9il.paapemeHH9 Cil9KTpOMSTPa llO npo
,Il;OJII,HOli KOOp,IUlllaTe TO'llra B3aHMO,ll;8liCTBHII C yr~OBHM paapemeHHeM Cll9KT
POM9Tpa H KOOp,IUllISTHOii TO~OOTbl) IlK. B:Ilpl:L710lK9HHH 4 o6CYlK.ItSJlTCH 84) -
4)8KTH, nopolE,Il;8Hlill8 .n;HC!tp8THHM xaprutTapoM RHqiop~ OT ,ll;9T8KTOpOB 
rO,D;OCKOllliA8CKOro THila (IlK), B KOTOpHX HOMepa cpa6OTaBIIIHX 8~8M9HTOB 
(Clll'H8Jll,HI:a npoBoiox) H8CYT HieyO:PMaitJD) 0 KOOp.n;HHaTax TPSKB. saperncT
PHPOBaHHOli ~acTHIJ;H. 
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B IIpIJJIOJJteHIDI 5 npeMOJJteH cnoco6 npJIMoro :mcnepRMeHTaJII,Horo on
pe~eAeHRII KOS1p1JHD;H8HTa, yqHTHBannero norAomeHHe nyqxa BemecTBOM 
cneKTpOMeTpa, KOr'Aa IlpH H3MepeHIDI ~epe~RaJll,HWC ce~emw H8H3B8CT
HH TaIOKe 'AaHHHe Ono~ ce~eHIDIX B3allMO'AeHCTBllSI. Cnoco6 38.KJil{lqaeT -
C.fI B TOM, ~TO STOT K03ip1)HD;HeHT Oilp8'A8JI/ieTC.fI T.H. 11 TpaHCMHCCHOHHHM" 
M8TO'AOM, H3B8CTHHM H3 aitcnepllMeHTOB no H3Mepemm noJIHWC ce~eHllil • .llJm 
3Toro HCnOJU,ayeTCR MaTepHM, HaKOM8HHHH B peJJrnMe 683 OT6opa co6HTllli 
pacceRHruI. OT~He OT CT~apTHOli MeTO'AHKH 3'AeCL B TOM, ~TO 3aKOH 
aitcTpano~HH "napnnam,HWC ce~eHllil" K HyAeBoMY yrJry pacceRHM onpe
~eMeTcR no MaTepllaJT:y, HaKOMeHHOMy- (B TOM xe 3KCnepllM8HT8) B peJmMe 
C OT6opOM c~aeB pacceRHAA Ha yroA, 6o~nrnii H8KOTOporo 3a,IJ;aHHOro 
yrAa OTCe~. 

B S~meHHH C4JOPMYJmilOBaHH OCHOBHHe qJH3~8CKH8 H MeTO~~ecKHe 
peay~TaTH 'AHCCepT~HOHHOli pa60TH: 

1. BnepBHe npn 3HeprRIIX B H8CKOALKO raB/HyKROH H3MepeHH C 
CHCT8MaT~8CKOH norpelllHOCTLID HOpMHpOBKll He 6oAee 4%-'Allip1)epe~-. ' 
HHe ce~eHRII ynpyroro H KBa3llYilpyroro pacceruuuI ~-~aCTHn Ha ~ax 
C, A e' ~ B ~p~OHHOH 06AaCTH BMOTL 'AO 2-ro ~p~OHHO
ro MHHHM;yMa. MaMepeHM 6~ BIIDORHeHH c noMo~m O,IUIOMe~eBoro Mar
HHTHoro cneKTPOMeTpa C MHOronpoBOAO~ nponop~OHaJll,HHMli KaMepaMH, 
C03'AaHHOro IlpH yqaCTIDI aBTOpa. o/fl" 
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2. BnepBHe onpe'AeAeHH xapaitTepHCTHKH cl.A pacceRHHR:i;a (1JJ/3/i'a,~
IlpoBe'AeHo conocTaBReHHe 'AaHHWC, no~eHHl:lX Ha paaHHX ~ax. 

Ilo~eHO Yita3aHHe Ha c~eCTBOBaHHe reoMeTp~ecKoro CKe~a B pac~ 
CeRHHH peMTHBHCTCKHX am,qia-~aCTHn CAOl!UWMR ~aMH. 

3. BIIDORHeHO cpaBH8HH8 H3MepeHHWC 'AHiW,epe~am,HWC ce~eHHH C 
pac~eTaMll no .rlTMP. Peay~TaTH cpaBH8HllSI noKa3HBaJOT, ~TO TeOpllSI H 
3KcnepllMeHT B neAOM corAaCymTCR, HO onpa~aHHOCTL HeKOTOpHX npH~ -
X8HHH, HCn0~30BaHHWC B pac~eTax, He COOTBeTCTByeT TO~OCTH no~eH
HWC 'AaHHWC. Tpe6ye·TC.fl 'AaJll,Heiimee COB8pill8HCTBOBaHHe )lTMR C neALID 60 -
Ree aKKypaTHoro Y'{STa 3ip1)8KTOB B3aHMHoro aKpaHHpOBaHllSI HyltROHOB B 
am,qia-~acTnne H paapa60TKH 3ip1)8KTHBHWC ~HMHTe~HWC M8TO'AOB ~ . 
npoBe'AeHllSI pac~eTOB BMa,IJ;OB KBa3HYITpyroro pacceRHHR. . 

4. Paapa60TaHa MeTO~HKa o6pa60TKH 'AaHHHX no ~Hqip~OHHOMY pac
CeRHHIO am,qia-~aCTHn MOiKHHMH ~paMH, no~eHHHX Ha MarHHTHOM cneKTPO• 
M8Tpe C nponopnHOHaJII,HHMH KaMepaMH,H C03~aHO COOTB8TCTBYJlll8e nporpaM
MHoe o6ecne~eHHe. 

5. IlpeMOXeHH M8TO~: yqeTa BAllRHHR ~CKpeTHOro XapaKTepa KOOp
~aTHOli HHqJOp~ OT 'AeT8KTOpOB rO'AOCKOn~eCKOrO Tmia (IIK); oneHKH 
o~aeMoro paapemeHHR cneKTpoMeTpa no npO'AO~HOli KOOp~aTe TO~Kll 
B3allMO~eiicTBHR B MHIDeHH. 
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6. Paapa60TaHa M8TO'AHKa rrpRMoro 3KCrrepHM8HTMLHOrO onpe~eAeHllSI 
rrorrpaBKH Ha rrorAomeHHe IIyqKa B BemeCTB8 cneKTPOM8Tpa, KOr'Aa rrpH H3-
MepeHHH ~llip1)epe~am,HWC ce~eimil HeH3BeCTHH 'AaHHHS O noRHHX ce~eHH
RX B3allM0~8HCTBHR. 
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