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I.BB e A e H He 

~sHqeclGle sxcnepHYeam nocneAHHX neT B o6nacTH imepaott cnex

!pocxonn xapaxTepuaymca DpoJmu npHYeHeauew nonynpoBOAHHKOBHX 

A8!8KTOPOB C BUCOKOtt paspema111tett cnoco6aocn.~, YHOrOKBHSHLHliX 

8WJIHTYAHO-IUt~POBliX npeo6pa80B8Tenett, p8BBHTH8JI Y8TOAOB amorona

paweTpOBOro aaanuaa, ABDl!ero 6onee nonayD HH~OpYaIUtD 06 uccneAY

e11011 067>8H8. 

IlpH aeo6xoAHYOCTll YHOrOY8PHlilX H8YepeHHtt C 1fflCnOY K8Hanon, 

. BHa'IJJl!8JII,HO 1Ip8BUmB111tHY eli!KOC!r> onepentBHOit ll8JlffTH 8H8mt88TOpOB 

lllIB SBM, pel'IICTP8IU1E HH~OpYau;HH B8AYT B H8BHTerpHpyDl\eY p8EIJl8 

(88llHCL KOAOB BCex napaYeTpOB ABHHOro oo6uTHH 6ea COPTIIPOBKH) 0 

HCllOnL80B8HH8Y BH8IIHIIIX yo,pottcTB 9BM - HaKOIIHTenett Ha uarHHTHWC xeH

Tax HXH AHCK8.X/I, 2, 31.3TOT K8TOA,II03B0Xffff pemat. sa,11;aqH HaxonxeHHff 

11Horouepaon HH~opuanHH npa.1tTHqecKH Oes orpaaHqeaHR no qHcxy xaaaaon, 

uueeT CBOH H8AOCT8TKH B TPYJtHOC'fll. Ilpe~e BCero - H6B03YOZHOCTL 

HaOnllltelllUI H KOHTpMH B nponecce 8KCII8pBY6HTa peaynLT8TOB OllUT8 

D BHa'IDIT8nLHUe B8Tpam Bp8Y8HH 9BY Ha COPTHPOBKY HH~OpYa~. 

O;ltH8KO 8H8JIHB pesynLT8TOB YHOrouepHUX H8Y8peHHA IJOK88UBaeT, 

qiro l'ICIJOnLayeTCH AaneKO H8 BOil H8KOM81lli81l HH~OpYaIUtH. HaH60nee 
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'?HllHqHol aa;itaqeff HBJUl8TCH HCClI8,1lOB8HH8 p~a o~em.uux o6nactel UHO

rouepuoro o6~eua~ Taxol nocTaHOBKe uuorouepma: Hauepemil oneqaet, 

H8UpHuep,cHCT8U8 peI'llCTpaIUffl C BOSUOXBOCTl>D OT6opa HHWOP118IUIH no 

npH8H8K811, BYp868fflB88MWI CHCT81101 8H8JIH88 B nponecce B8KOUlI8BBH 

,118HHWC B T8X B88HB8811UX 8CCOIUl8rHBHHX 8H8Jlll88TOp8X / 3 ,4/. !CCOIUl8-

THBHWI 118T0,11811 B nocne,11HHe ro,11Y UOCB11Dt8HO IIHOro pa6oT, 0,1lH8XO B lpH

aHqecKHX HCClI8,1lOB8HHHX 1UICTO 8CCOIUl8THBHY8 U8T0,11Y OT6opa HH!p0pll81Uffl 

He UOJiy1lllmt lllll:pOKOro UpHll8H8HHH, T8X K8K npH ~opuHpOBSHHH npB8H8 -

KOB oT6opa CT8THCTHqecKHA xapaxTep UOC'YJI8JJll!81 HH~p119IUIB UOZ8T . . 
npHB0,1lHTii x no,epe cna6ux aWeKTOB, o6HapyxeHHe xoTopux H lllll!BeTcH 

no,11qac nenb.; Hccne,110BaHHA. B TBKHX cnyqaruc aWeKTHBHWI 11eTo,11ou 

CJ:BTH~ HH!pOpllBIUIB B IIHOrouepuwc BauepeHHHX HBlIH8TOH Up1U18H8HH8 IUl~

pOBWC OKOH H oT6op 88KJIDqeHHOI B HHX "noneaHol" HH!pOp118IUIH / 5 ,6/~ 

P88JIH88IUIH CHCT811Y IIHOrouepHoro 8H8lIH88 C IUIWPOBWIH OKH8UB HS 6888 

SBM o6ecnetll!BaeT rH6KOCTb B aa;itaBHH nuwpoBYX oxou H cooTB8TCTBYD -

~ero paa6HeHHH U8UHTH ,1llIH pemcTpSIUIB OT6Hpaeuoff HH~pU8IUIHo HanH

qHe B CHCT8118 OCIUllilIOrpa~a co CB8TOB~ xapaH,11amo11 /?/ noSBOllB8! C 

ero UOIIO~D YCT8H8BJIHB8Tb I!H~pOBYe OKH8 BS npe,1lB8PHT8libHO H8KOUlI8H

HYX CU8KTpax. 

2. Kounnexc annapafYpY ,11rui npoBe,11eHHH uuorouepma:: 
H8UepeHHI 118T0,110U IUl~poma OKOB 

Ha pHc.I npHB8,118H8 6nox-oxeua TpexuepHoro 8H8lIBBSTOp8 CU8KT -

pOB ( - ( :_ T COBU8,118HHit, HB.IJHD~8rOCH )t8libH8S!mHII p88BHTH8U 

~ByxuepHoro 8H8mt88 CU8KTpOB rauua-ra1111a-COBUS,1t8HHI, OIIB -

CaHHoro paHee161. CnexTpoueTpHqecxaa annapaTJpa BKJIDqaeT .itBa 

Ge (Li )-.iteTenopa c npe,1tycHJIHTelIHUB n11 , IlY 2 /Bl, .itBa aunmtmuux 

TpaxTa AH ·s c JIHHeHHlillH ycHmtTexiulH D 1 , 112 l
9/ H reuepaTopauH 

TOqHol 811UlIHTy,11Y rTA /IO/ )tlIH CT86KJIHS8Itinf KOS!p\l)HIUl8HT8 YCHlI8HHH 
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Tp8KTOB, BP8118HHOI TPBKT B, B KOTOPYI BX0,1lHT 6YCTPY8 ycumtT8JIH 

EY
1 

,EY 
2 

/II ,I2/, .itacxpHMBHaTopu Ell1 ,Ell2 /I
3/, JIHHRH aa,11epzKH JI8, 

KOHB8pTOp Bp811H-BIIIIJIHfY,1l8 K /l4/ 1 ,1lH~8p8HIU18libHJ:llt ,1lHCKpHMlJJHB

TOP llll c wop¥lfpOBSTeneu ynpaBJIHmtlll munynbCOB /lS/, ycTaHaB:rmBa

llllU18 Bpeua coBna,1lellllli H TpH aWIIDITY.1lHO-I!HWPOBYX npeo6paaol!aTe11a 

AUII na 4096 /I6/, 512 H 256 /I?/ xananoB. 

C nenbD yBeJIHqemta tIHCJia xaHa11on B cnextpax 00Bna,11euml EH B 

HH!pOp118Il,ilH MOJ:8T 88UHCYll8'1$CH B ll8'.Wp8 8T8:18o' IlpH 1UIClI8 ItBH8lIOB 

~lIH cnexTpOB A= 1024, E = 512 H B = 256 11O:IHO 88 0,11HH OUYT 

UOXyqHTb 32 Cll8KTP8 E H 32 cneKTP8 B. 

Annapa,ypa pa6oTaeT cne,crD11H11 o6paaou. Bo BTOpou aiaxe nep

BOI nolIOBlllll,( U08Y I (pHc.I) H8K8lllIHB8DTCH HHTerpam,m,ie cneKTPY 

COBna;item1tt A H E, qiopi.rnpyewe AUII-4096 H AUII-512 H CHCT8YOtt 

6YCTpblX COBn8,118HHtt. Ha npe'AB8pHT811I,HO BU6p8HHWC yqacTKSX HHTer

p8JibHOrO Cll8KTP8 COBll8,118HHit A I C KOTOPU!.!H ripeinonaraeTCR uaue

peBHe cneKTpOB COBn8.,1leBHI Et YCT8H8BDB8D!rCII nzqipoBHe OKH8 B 

KOJ1Hll8CTB8, Hanpauep, 32 , HBJIHJl!U!8CH nepBOtt mKaJIOtt ~8HHOrO 

axcnepHU8HT8o ITepB8H lllK8JI8 C neippOBYlm OKH8MH pacnonarae!OH B 

nepBOII 8T8X8 IIO'A HHTerpam.Hlilf cneKTPOU coBna.iteHHtt A ll onpe,11e

JIH8T B ,11am.Hettme11 H8~8lI»HKe a,Jtpeca ,1llIH 88llHCH cneKTpOB COBna.11e

HHI E (32 cnexTpa no 512 It8H8lIOB), KOTOPU8 88HBU8DT BTOpyD 

nononnHy U08Y I H nepBYD nononuny U08Y n. 
!Ipe,11napUT8JILHO j'CT8HOBlI8llH8H no.it HHT8rpaJILHIUI cnenpou 00Bll8-

'A8HHI E BTOP8H mxana ( C 16 nzqipOBWH OKH8Jffl ~nn namero cnyqa11) 

OTB8~88T 88 q>Op11HpOB8Hll8'AByxrpynn cneKTpOB COBna,JteHHtt B. Ilepnaa 

rpynna,cOCTOR~8R HS 16 cneKTPOB B no 256 K8H8JIOB,CO,Jt0pDT HHq>opua

I!HD o coBna.iteHHHX HHTerpam,Horo cneKTpa AB npe.itenax nepBoro nuqi-
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Plllc.2 B11ox-cxe11a axonep111eH1am,ma: yotaHOBOK .it:rm 
11Horo11epaoro &Hausa Ha 6aae 9BM "IIHHox-2". 
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poBoro oKHa o HH!erpanLlllilll cnextpo11 B B npe.itenax ·I6 t\H~poBux 
OKOH,BrOpaa rpynna,ra:ia:e COCT01l11tall H3 16 cneKTpOB B,cooTB8TCTBye:r 

coBna;teHHllK HH:rerpaJiaHoro cnex:rpa B npe,1{enax B:roporo UH~poBoro OKHa 

c :reKH 1:e 16-p Jt1ac:rKaKH. HH:rerpanaoro cnex:rpa E •. 

Ilopfl,ltoK yotaHOBKH t\HWp0BYX OKOH Ha HH!erpan1,ao11-cnextpe A, 

B !OIi. ucne I-ro • 2-ro·, a !8Jat8 lnllH& B Ueno cneKTpOB E )it B, 

onpe,1te11amtOI1 excnepa11eHta,opo11 nape.it sa~ano111s11epeHBl,1cxo.1ta 

BS KOHKpe!HWX·JCJIOBII H KOH8~HOI eMKOC!H M081~ 

IlpKB8l8HHBH 6nox-cxewa !p6Dl8pHOrO 8HBnH88 KOHKp8!HSHpOB8H8 

lJIH BBllepellllA O~ r- T 00Bn8l8Hllo 0,l{HSKO B SSBKCHIIOCTH Of 
' • • '. < 

88l8U uoryt npoBOlH!LCH R ,1tpyr11e BBll:l HBllepeHHI C BOSIIOJ:HOCTiim 

per•ctpst\HH oo6asl no tpeM napauetpsu. JlByxueplllile aa11epeHRH Be

lYtCH no 'f&KOI ze cxe11e, HOO yxopoUHlll,1111 I,\HICIOII, pacc~T&HHWI HS 

pel'IIO!p&W{m TOnliKO jByx napaueTpOB. 

Ha p110.2 npHB8,1{8H8 6nOK-CX8118 excnepRK8Hf8Jll,HHX yo~aHOBOK 

lH 11Horo11epHoro auamtas as 6aae 8Bll "MHacx-2", 1onom.ayewx B 

Ot,;ene fl,ltep~ol onex,pooxon1• • P8lHODIIJIH !s6ops,op11 fl.lt8PlllilX 

npo611e11 Cltfm. 

AnnapatJpa noaBonae, npoBOJtl'f.i oaw~e 1a11epeHHa: 

a). rs1111s-ra1111&-COBil8,1{8DH: ABJXJl8PW 8HSml8. A•A 161 BJIII 

tpexuepllldt 8BBJD18 A-A-T. Hcnou8ym,ca Ge (li)-l8T8K!OPY o(f!,e11011 
20 _I 25 .0118 • JlnR lSHma: l8T8K!OpOB 8H8p~enqeoxoe, psape■eDe 811II-. 

umma: fp&K!OB 000!8BJIJl8f 4,2 KBB, BpeueHHOe psape■eHle Q:1?0H08K 

B lK8ll880H8 (0 1060 ♦ 2,0) ~81 B K&X,ttOII KBH8.118. 
6). PeHTrea-ra1111a-:-00BnM8DR:' AByxuepmdl aiisnaa A-A. l(e,:ex

topH 0,5 0118 ■ B,B 0118; BBepresqeoxoe ·psapeilleHHe tpaxtOBf:0 17 
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If 2,2 KSB; COOTB8TCTB8HHO. Paspema1n11ee Bpeua: 50 HCeK B )tHSnSBOHe 
8Heprult (25 t- 300) K3B - (0,060 + I ~5) llaB. 

B).HsuepeHue BpeueH XHBHH BOS6Yll,lteHHl:lX cocToa:msff H,1tepma ypoB

Hel • .1{ByxwepHuff aHanus rsuua-ra1111s-c0Bna.itemstt, pexHM A-T, acnon1,sy-

1>ica: C[tlfHTHJIJIHUHOHHHe C118TllHKH C KPHC1'8JIJJ81,1H Na.I ( re ) /19/ • 

r).YrnoBue rawua-ra11ua-xoppeJIH[tlfH. TpeXKepHuR aHaus, penu 

A-A-8 /
2
0/. Hcnon1,syeTCH Ge (Li )-.iteTeKTOp O67teMOU 25 ci13 H no.it. -

BHJKHHR CUHHTHJIJIH[tlfOHHHlt C118Tll~K C KpHCT8MOll No. T (Te ). 

Bee YCTBHOBKH YHorouepaoro 8H8JIHSa, H838BHCHUO OT HX cneKTpo

MeTpH11ecxon 118CTH H HSMepHe)ll:lX napaMeTpOB, HU81lT PH.it 06111HX oco6eH

HOCTeR. 8TH YCTBHOBKH np8,1!H83H8118HH )tJIH CHCT8U8TH116CKHJC )tJIHT8JI1,HYX 

HCCJI8)tOB8HHtt, noaTouy ocoooe BH8118HH8 npHo6peTaeT CTSOHJII,HOCTI, 

cnexTpOU8TPH118CKHJC TpSKTOB, CTSH,1!8pTH381UIH peZHYOB HBMepeHHI, UOB

TOpa:euocn peaym,faToB 11epes sHa11HTen1,aue npouezyTKH BpeueHH .(no -

PH.itKa ·ro.its). Cep1,esay1> npoOneuy no Tpy,1toeuxocm npe.itcTaBnHeT o6ps-

60TKa HH~opuauuu, noey11aeuon, HanpHuep, B rauus-rsuua-coBna.iteHH.a:x~ 

OnHT axcnnyaTSUHH CHCT8MH B T8118HHe 118THpex JI8T noKassn, 11TO 

BHCOK8H a<IxI>eKTHBHOCTI, llHOrouepnwc HBUepeHHR YOE8T 6un )tOCTHrHyTa 

JIHw1, npH cep1,esnou nomco.ite K MBTO.itHKe me opraHHaauuH. B Hameu cny-

11se H8H00Jil>Wee KOJIH118CTBO HBMepeHHJ (OKOJIO 230) npOB8,1!8HO B p6UM8 

.itByxwepnoro aaamtss rauus-rsu11a-coBna,1teHHlt (A-A). Huxe as npuuepe 

STOro pexaua PSCCMSTpHB81lTCH H8KOTOpue Y8T0,1!H118CKH8 BOnpocu, pas -

pa60T8HHH8 )tJIH noBumeHHH H8,1!8EHOCTH H 8ipW8KTHBHOC1'H YHOrouepHHX HS
MepeaHl,1. 

3. BBe)teHHe THnOBWC peZHMOB HBMepeHHlt H 
npe,1tBSpHT8Jll,HOro ~OpYHpOBBHHH mKSIDi C 
lUIWPOBHUH OKHSMH. 06HOBJI8HH8 WKSJW. 

ECJIK ycnex 0,1!HOKP8THOro HsuepeHHH cneKTpOB COBll8,1!8HHA onpe,1te-

8 
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JIHeTCH paspe■eBH8Y cneKTpOU87pH118CIGlX H Bp8ll8HHHX Tp8KTQB H CTB - . 

6Hm,aocn11 ps6oTH a,n;ispafYpH •, TO npH npoBe.iteHHH 6onmoro 1111cna 

HBll8p8HHI pasma H8OTOilOB.l3 pssnxqauxsHepreTHqecKHX .itHsnasoaax 

onpe,1!8JlHll!IYll poa HS1DIH81lf arpsn T8KH8 ~SKTOpH KSK UOJ370pHeYOCTI, 

B pesynuHax a.iteHTH1UlHX BBMepeHlll, pas.iteneHHHX 6on1>111Him npouexyT-
, . 

xaua Bpe11eHB, 06ecneqeaaocT1> iao6poBoqaHUH xapaxTepHCTHKSMH, saT-

paTH BP8Y8HJI HS nepecTpolxy p8:KHUO.B H_ no.itrOTO:exy ·a1<enepHlleHTS H 

T.)t. 

Ha ocaoBe sHaJIHsa aciton1,aye11ux axcnepHueaTaTopsMH peuuoB ua-
.·• . 

11epeHHI 6HJIII BB8,1!8HH C~8H,1!8pTHH8 pezHY~ )tJIH cneKTpoueTpHqecKHX 

TP8KTOB C xopomo BHBepeHHHYH BSBHCHYOCTHYH SHeprHI perHCTpapyeYHX 
. .. . . ;, ' , 

rauua-KB8HTOB OT HOMeps K8H8JI8 )tJIH o60HX cneKTpoueTpHqecKHX Tpax -

TOB H )tJIH BC8X 6 THnOBHX peUIIOB HBYepeHHtt. BOBYOZHOCTI, IlOBTOpHOI 

YCTSHOBKH nJJ6oro HB HIX C T011HOCTl,I) :t.0,05% 06ecne11HB88TCH np1i111e,-
- -~,,. " 

HeHHeu npeuuaxoHHWC reJIHnOTOB, BcTpoeHHYX B rTA.' Ilpi11eaeHHe CTSH -

.itSPTHHX peuuoB Il0BBOJIH8T llJI8HHPOB8TI> axcnepHY6HT H BSK8H11HB8JA 

BC8 no.itrOTOBHTBJil,HHe onepaUHH )tO,noeyqeHHH Hccne~yeuoro p8,1!H08KTHB-

HOro npenapaia, XCUOX~3YS Y8T0,1! npe,1tB8pHTen1,aoro q>OpMHPOB8HHH 

mKSJIH C UHq>pOBHMH OKH8YH. l(JIH STOrO nepei li8118HOY 8KCn8pHlleHT8 BH-

6Hps1>TCH rau11a-nepexo;ztH, c KOTOPWIH npe~nonaraeTcH Ha»epeaae rauwa

raiiua-coBDSJlBHHI. Ilo aaeprna:u' rauua_.nepexo.itoB onpe,1tenH1>Tca: ~aa11an1,

HH8 HOMepa K8HSJIOB H lllllpHH8'COOTB8TCTBYlllllHX UHIPPOBWC OICOH. 

MliorouepBHI 8B8JIHB8TOP Ba 6ase 9BII "IIHHCK-2" HBJIH8TCH CJIOZHHM 

annapaTypHHU xownnexco11, HSC11H1'blBSllll!H~ 6onee 20 THCHq nonynpOBO)t -

HHKOBHX aneuaHTOB. Pesym.T8TH 8H8JIH88 xspSKTepa ueucnpSBHOCTel, 

~ Teweps;ypHSH CTsgHJil,HOCTI> cneKTpOlleTpHqecKHX Tp8KTOBl COCTSB
JlHllllBH 0,003f I/ C' o6ecne11HB8JISCI, npllll8H8HJl8Y ycTpOHCTB c_Ta-
611JIHB8IVDI /1 _ /. . .. . 
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HMeBWHX ueCTO 88 nocne~HHe TPH ro~a, npHBe~eHl:l B T861IH~e 1. 

Ta6JIH~8 l 

KoJIHqecno H8wepem1n 88 nepuo~ 1967~1971 r.r~ 230 
(npH cpe~Heff npo~ommTellHOCTH 7 qac) 

Ko.lIJlqecTBO HauepeHHI, npone~eHHWC Y~OBX8TBO-
PHTe1II,HO 180 

KoJIKqecTBO Hey~OBXeTBOpHTeXLHWC: aauepeHHA 50 
Ha HHX no npzqHH8M: 

I. Cna6aH SKTBBHOCTL npenap8T8 HXH CHllHOe 
aarpHSHeHHe ero nocropOHHHMH npHUeCHIIH 20 

2. HaueH8HH8 peUUOB cneKTpOMeTpHqecKHX 
rpSKTOB HB-88 npe»umeHHH ~onycruuol HOPUH 
no SKTBBHOCTH HauepHeuwc: npenapaTOB 

3. IlOHBBeHHe 6om;moro 'IHCX8 BH6pocoB B Cll8KTpax 
COBlla]t8Hlll 

4. HCKU8HJIH B IIK8X8 

5. HeBOBUOZHI •~eBTKdllKSIIl'IH cneKTDSXLHlilX JDIHHI 
. npH ~aHHOU p88peme1!HH CneKTpOM~TpHqecKIIX 

TpSKTOB 

5 

3 

IO (70)lE 

12 

lE B CK06xax JK838HO .tntcno cnyqaeB o6HOBX8HHH mxam B xoxe 
8KcnepueHT8 nocne llOHBX6HHH BH6pocoB B ■Kane, qTo llOSBOUXO 
Hopuam.uo npo~ODSTL H 36Bepaar. SKcnepHUeHr. 

ECJDI nOHBXeHHe 60XL■Oro q1cna BU6pOCOB B cnexrpax COBna]teHHA 

B Tpex 11suepeHHHX HS 230 UOl:HO OTH8CTJI K ucny cnyqaffm,ix lllIH BHS -

B8HHJa uenpSBBXLHWOI xelcTBBHUH sxcnepaueHTSTOpa npH pa6ore C 8BU 

B annapa!JpOI CBHSB, TO nOHBXeRae B!i6p0COB B mxane HU88T HByD npH

poxy. B npouecce aauepeHHI (B cpe~seu 5-10 qacoB) Ha sxpau OCi no 

Z8X8HJlD·sxcnepxueHTSTOpa BHBO~BTCH HH~opua~B BB K8KOrO-JDl60 yqacr

K8 11081 ., KSK npaBIUIO, HU HBXff8TCff HB!erpam;m cneKTp COBnaxeuA 

o llO}lCB8TKOI &6pSHBWC OKOH. IlpH STOU, B MOSY nttpHO)(Bqecnc TSKTO

BOI qacrorol SBII (30 KrU) onp811111B8DTCff O~RH H Te ze ffqeln. CJDt8CT-
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Byer BnonHe onpexeneBH8ff B8POHTHOCTL noHBXeHHff c6oeB B pa~oTe 8BII 

H8-88 pesRHx HSU8HttHHI HanpH%8HHff 08TH. ITOCKOHhKY HHTeHCHBHOCTL 

, BHnoJIHeHHH onep81Ultt 88nHCH HH~OpU81UIH O COBll8'A8HHHX H onepa1Uttt on

poca qacTH M08Y 'AHH BHBO~a HS OCK H8XO'AffTCff B COOTHomeHHH 1:100, 

TO, oqeBH~HO, 6onee BepOHTHO nOHBX8HHe BH~pOCOB B Tex fiqettxax 

M03Y, KOropae onpa1DHB8DTCff npH BWCO'A8 HH~opwauHH HS HS06p8X8HH8. 

CTSTHC'rHKS nOK88HBaeT, qTo xpalHe pe~KH cnyqau BH6pOCOB npH pa6o

T8 B HoqHoe Bpewa cyTOK, 8 H8H6onLm8ff HHTeHCHBHOCTL HX llORBXeHHH 

OTHOCHCH K nepHO'AY 7 + 9 H 16 + 18 qacon. 

IlOUHMO npo~HX8KTHqecKHX uep (p88'A8XLHOro nHTSHHH 8BM H ~py

I'HX MOIJU{WC YCTSHOBOK) 6an npexnozeH H pe8XH80B8H KSK 8BTOUaTHqec

KHA, TaK H nonyaBTOUSTHqecKHA U8TO'A o6HOBX8HHH mK8Jil:l C UH~pOBHMH 

OKHSUH. B nepBOM cnyqae B CB060'AHYD qacTL naMRTH 8BM (B M081 HnH 

HMJI) 88llHCHB81>TCff HCXO~HHe ~8HHH8 mKaJil:l. 8BM n~pHO~HqecKH, qepea 

onpexeneHHOe 'llllCXO aapemcTpHpOBSHHliX co6aTHA COBna~eHHtt (HanpH

uep 65536) no noAnporpauue o6HOBX8HHH mKBJil:l, HeaaBHCHUO OT H81IH

qHff HXH OTCYTCTBllff BH6pocon,o6HOBU8T HCXOAHHe 8HaqeHHR mKSJil:l. 

8TOT cnoco6 BOCCT8HOBXeJUlff mKSna Hcnon»ayeTCff npH pa6oTe SBM B pe

ZHU8X COBUe~eHHH /21./, KOr~a SKcnepHM8HT8TOp npaxTHqecKH He Ha6nD

xaer 88 xo~ou H8KOllX8HHH. Bo BTOpou cnyqae HCXO~HHe 'A8HHHe mKana 

xpaHHTCll HS nep~oneHT8. IlpH nOHJ!X8HHH BH6pocoB pe:iuu, HSKonneHHff 

npepaB8eTca, c nepponeHTH BBOXHTCH nepnoHaqam;nae saaqeID!e mxanu, 

nocne qero sxcnepHueHT npoA011J:aeTCH. Kax cne.ityeT ua T861IHIU,1 I , 
H8 80 cnyqaeB HCKa:a:eHHtt B mKSne B 70 cxyqaJDC Y'ABXOCL nonHOCTLI) co

xpaHl'fi> HHq)OpM81Ull) O COBII8,1t8HHIDC I npHU8Hffff cnoco6 o6HOBX8HHff mKaJIH. 

06ecneqenxe Tpe6yeuol H8~8lCHOCTH Boero xounnexca annapaTypa 

'AOCTKraeTCH KSK nepHo~qecKHM npoB8,lt8HHeU npo~HX8KTHqecKoro KOH -

TpOU Cll8KTPOM8TpHqecKHX Tp8KTOB B OXHouepHWC CT8ffX8pTHliX peimuax 
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c·acnonDBOBaHJleY .KaJIH6pOBOTDWX HCTOqHHKOB,TaK H npoBepxo« npaBHnD

HOCTII IPYHK~OHHpOBaHHff annapa!ypH B nonHOH o6~ewe nepe'A Haqanou 

11a11epeHJ1n. B nocne'AH6K cnyqae B xaqec:Be xaJII16poBOqHoro aao:6na 

YJ{06HO IICffOJJJ,30BaTD 60co. Ha CII6KTpOJi16!l'pHqeo1GtX TpaK!l'BX II AI.lll ye-. 

!t'SHaBJIHBaDTCff COOTB8!t'CTBYQt116 CTalf,llapTHHe penw H B TeqeHHe 15 

MHHyT npo11cxo'AHT HaxonneHlle HHWopual{HH o rauua-rawa-coBna.zteHHmc. 

rrocne 8TOro npOIISBO;ztH'fCff KaUCTBeHHOe, a ecJIH HyxHO K xomrqec~ 

B6HH06 t CpaBH6Hll_8 nonyqeHHHX Cll6KTPOB COBil8,1t6HHA co cnexTpallH, 

llPBB6'A6HHlillZ Ha puc.3. 

4. iBKTOpH ~OHS H me yqeT npH aHaJIHae 
HH(}opwa~x o rauua-rauua-coBna.zteHHmc 

AHaJIHa HH(}opwal{HH o rauwa-ra»Ka-coBna;iteHHHX ipe6yet yqe'fa 

BKJia;ita KOIIIJTOHOBCKOro pacceffHJIH B a~eKTOB o6paTHoro pacceHHliffl, 

conpoBOJQBDIIHX pel'Hc!l'pal\HD rawua-11anyqeHHa. 8aweTHHe nBKH B cnex

Tpax COB118,lt6HHU uoryT He Huen HHKaKoro OTHOmeHHH K HCCH8JtY6MOYY 

xac.Ka,1ty, HSXO,ltJICDt B CBOD oqepe)tD, B KaCKa.ite O BHT8HCHBRWI, 6onee 

BKCOKOaHepreffqecKHM rauua-nepexO'AOM, Ha KOUIITOHOBCKOM p8CllP8l-16H6-

HU KOTOporo HaXO'AB'fCH (pO!t'Olll!K rawua-nep6XO'Aa BCCH6'AY8KOro KaCKa'Aa. 

Ilonozemte e~e 6onee ycyry6nae'fcfi npH ycTaHOBKe OKOH Ha rpallll

ne KOMIITOHa HJIH B 'AH811880H6 auepl'JIU IBO +.250 K8B,r'A6 HaH6onee Be~ 

poano noaB11eHHe nHKOD o6pa'flioro pacceHHHa. B xaqeci»e npauepa.Ha 

pxc.3 npKBe;zteHH rawa-cneKTpH 60co, CO'A8Jllt&llllle »cero Jlllll!I, ;ztBa .. rau-. 

ua-nepexo'Aa I HBXO;!tff~Cff B O~HOII KaCKa'A6 H HH6D!l)IX aaoprHH I ,I 7 II 

I,33 UaB,-llOJIYll6HHH6 B pa8.lmTDWX peuuax mauepeHHA. Ha nepBHA 

nrJIJIJt n11KH o6paTHoro pacceaHHH B cnexTpax coBna.ztem c 3 H 4 ~IP
POBHKB OKHau ll mum I C001'.B6!l'C'fBYDIUl6 rpaHHnau KO~TOHOBCKOrO pac-

08HHJlff B Cil6KTpax CO:Blla,?t6HHff C I ~WPO:BWI OKHOII I MOryT 6H5 IIpllHff- , 

!'W aa no:rmie rauxa-nepex~H. c nenDD yxeHDmeHHH BMa;ita otpimeH-
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Hl,lX BS OAHOrO,,teteKTOpa ra1111a-KB8BTOB HS Apyrol PSAK08KDBHWl npe

napa, JOf8H8BJDIB88'fCH C BBKOTOpW, Cl8~6HB811 01·oceBOI mtHJIB, coe

,tHHHDl.81 ~ea,pw ,tetex,opoB, a npoc,paBCTBO MBJUtY ,tetex,opaMB nepe

KPHBae,ca ~m.,po11. 
B 6om.m1ac,Be CJIYqaeB Bec~ua aif?weJtTHBIUUI oxaaanoc~ 01tHOBpe-

11eBBoe ze11epeHHe xax cnex,pa co1n&AeHJ1I c Hocne,llyellllll nKKOM, ,ax 

H cnex,pa·cOBIISA8WII C yqactKOII KOIIII!'OB8 B
0

Benocpe,llOTB8RHOI 6uao

CTH o, IIHK8, B KOTOPOII HBK8llllHBanac~ BHif}op118WIH O BC8X if}oBOBHX 

BW8Kt8X. 0TBOCH!8lll,HO 6om.mol 06~811 II811H'l'II ,tnH B8BKCB CII8K!pOB 

COBIISA8HIII (24 !'IIC.K8B8XQB npH 4-3%aJ:HOII pae6H6BHB 118111HHHOro 

cno1a) llOBJIOll8! B 6om.UHC!B8 OJIY1188B 1,ltOBnetBOpa,~ no,pe6BOOTH 

axcnepKM8Bf8!0POB B xouqecne BH6lp8811HX OKOB B~~•otpH Bl '1'0, qfO 

nonOBHB8 acnoneye11ol na11HTK 88BKM86'fCH HB~pll8IlJl81 0 ~BOBYX ~ 

~ex,ax •. 

5. CneilJl~K8 K8118p8HIIH raMll&-raMM8-COBIISA8DI 
·xopO!KODB,-0: KBO!OllOB 

Ion B 01111aax 1tonrou1~ aeorono:a o T112 ~ 4 noa ~ax,op 

IIPOAOmtKfeJII,HOC'fK aa11ep8BKI ae IBJUl8'fCH onpeieMWII, ,o OOBep■eB

BO 8B08 nonoxeHae C08A88TCH IIPI 1ocne1tOB8DK KOpo!KOUBY~ BBOTO

UOB o TI/2~ 20 IIBH, xor,ta K8QKI o6paee~ noiyqeBKOro BBOfOIIB B8 

DpeAOf8BU8TOH ~enecoo6paBHIDI HBMepan B ,eqeue T> 20 MHH. 

13 IIBPBYE oqepQ~ Bll,ltBHr8.llTCI Tp860BaHHft M8JtCHMaJl~HOrO 

COJt~IHlla 1pe11eHH Ill nQArOtoBKY annapaeypw K 8JtCnepHM8B'fY I oco..;. 

OellBO BPII B806XO,tHIIOO!I HBM81l8DH.p8UIIBB npo~ecce KB118p8Hlll. 

BBeJ{ID8fJIBOBlalX peuuo:e 1e11epeol R Jipe,t1apnem.H08 t»op1111pOB8HH8 

uau nosBonano no11Hocnm BcKJimUn 1pe11H Ha no,troTOBKY a'xcnep1-

11eHa, ouaaaaoe c pae11etKol · ( 40~0 11KB); 

14~'. 

Btopoe oac,oa,em.ono, ooecnellHBmee ycnemHHe Ha11epeHHH xopo,

KODBYJIHX Beo,onoB, cocTo,ano I opraHHBBIUUI nepHo,tnecxoro o6Ho1ne

BHH PBABOBKDBHWC npenapa,01, npHrOTOBXH8WlX no KOBBelepHOlly npHH

IlJlny 1221: o6nytieHae 11HmeHH - XH11Hqecxoe Bi:ijteneBHe - paaAeneBHe no 

11800811 Ha uacc-cenapaTope - BB118P8BHB raMMa-raM118-COBII8,lt8HHI B T8-

liBHH8 T '= TI/2 K BHOB~ o6JIYqeBHe KHmeHK K '•A• Tpe6ye11oe llllcno 

KBK8pH8JIHX npenapaTOB B 88BHOKIIOC!H OT HX nepHOA8 noJIYp8CIIBA8 coc

,a1nano o, 4 ,to 20, npH cyuuapHoa npo,t6mt11em.HocTB BBKepeHBA oT 

3 ,to 7 qaco:s. TaKH11 06paeo11,61i1JIJ1 Bauepeu ra1111a-ra1111a..:CoBn&AeBHH o 

B80!0D811B: ISB._rm (TI/z".'. 4,3 OH) / 23/ 1 I 59Trn(Tl/z=' II IIHH/23/ H 

,tpyrHe. 

6. 0Gpa60TK8 cnexTpOB raw11a-ra1111a-COBn&ABHKI 
BB SBM 11 MHHOK-211 C no11ouu,1> OCK 

AB8JlH8 oneKTpOB ra1111a-ra1111a-COBIISA8HBA IIOKHO pa8,t81IKT» HS 1tB8 

8!8II8. KoueqHol U8llbl> nepBoro , IIO,trOTOBH811I,HOr·o, 8!8B8 HB1IH8TCJI 

Ollpe,ll81I8HB8 BB!eHCHBHOOTH ra11ua-nepexoio1, conpOBOJQBllDtHX KCCne,lly

BKHB KBCKSAY. Ha B!l'OpOM a,ane noJIYq8HHH8 peaym.,am HCIIOJll,BJl>!CH 

~JUI OOCTBB118Bllt, no1ttB8PQ8BHJI B1111 KOppeKIUIK CX8KY paon&AS 1ocne

iye11oro HBOTona. 

Eom.mol oa~eK BHWcneHKI, KOTOpHI ueo6xO,tBIIO npOB8Cfi! HS nep

BOM arane,oro~BKraet Haqano ocHoBHWC Hccne~oBaHHI ua non

TopH-~Be ue~enH. 

MeTo~ o6pa60TKII CII8KTPOB COBIISA8HHA, OIIHCBHHHtt B 1251 ,6WI no

noxeH B OCHOBY anropHTIIS nporpauw DOJIYSBTOIIBfHqecxol o6pa60TKH 

cnexTpOB ra11ua-ra1111a-coB1IM8HHA C HCBOJII,BOB8HH8M OCK H SBM~ 
llponecc o6pa60TKII HH~opua~~ 0 COBll8~8BHHX CBO~HTCfi K cne,tym

•euy. Hu,erpallbHliA cnexTp COBIISABBBtt co mxanol B cnyxe6BHIIB CHIIBO

JiaMB, onpe,t8ru!llllUIMK Haqano onpe,lleneBHWC no,tnporpaMY,BHBO}tHTCH Ha 
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8KpaH OCK (pHc.4a). IlpH no»eTK8 HS cnekTpe rpaaHn q>OHOBOrO yqacTKB 

;lt11H L -nHKa (TOllKII A ,B, pHc.4a) H CHMBO11B ( :°' ) 3Bll BYllHC11H8! 'IIHC11O 

KBHBJIOB B yqaC!K8 q>OHB ( nq,,) H UJIODtBJtl> q,o~a 59i • IlOM8TKOli1 TO'1{8K 

C H .l( H CHMBOJIB ( : ) BWD!Crul8TCH 'DICJIO KBHBJIOB mrno~oro OKHB n n,·• 

IlOM8!KOit TO'l8K E it F H CIIMBOJIB ( ❖ ) onpe;iteJIHeTCH ycpe;itH8HHOe BHB

qeHHe q,oaa no;it i - UHKOU, BHC1UITYB88TCH 8HaqeHH8 KO8q>q,HI018HT8 q>OHa 

~Kwl· 06pa~eHHe K CBUBOJIY ~-··· ) llO3BO11HeT BY8B8Tl> c HllJI cneKTp 

. coBna:iteHBH c l -mixou, H~o6pazeHHe KOToporo BYBO;itHTCH Ha BKPH OCK 

- (pHc.4 6). cneKTp COBUB;lt8HIIH C COOTB8TCTBYDDtHM 8TOUY 11HKY q>OHOBYU 

OKHOU. IJOM8!KOA rpaHHI{ J - mnca COBIIB;iteHHI (ToqKH K,L ) K CHUBO11B 

~ ~·: ) BYllHC11H8TCH IIJIODtB:ztI, Sri; -IJHKB B CII8KTpe COBna:iteHllit C i -IIIIKOM 

H B npe~enax Tex ze KBHB11OB - ll11ODt8Jtl, B cnexrpe COBII8;iteHHli1 C q>OHOM 

~JIH j -iIHKB - 5</j. • IJOC118 IIOM8!KH ToqeK CD8KTp8 ;ltO H noc11e J -i1HK8 

( ll KN) H CHUBOJIB (::) BWD!CJUID!CH ll11ODt8:itH WOHB H UHKB B O6OHX 
. . s"'' sq,L ~ .,,L 
cneKTpax COBIIS;lt8HHit : n; ; n; ; Scpl ; s'Pq H onpEl,lleJIHe!CH qHC11O 

coBna;iteHHA Ncij • norpemHocn BTOI BeJIHllHHY. 

Cpe;itHHe aarpam BpeHeHH Ha o6pa6oTxy HHWop»aIJ,HH o coBna:iteHHmc 

C !2 IOIWPOBWIK OKHSMK COCTBB11H8T IIO11TOpa qaca BM8CTO nonyTOpB-;itByx 

H8~81ll, IIPH pyqHol o6pa60TK81261. 
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