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I. B B e ~ e H H e 

. B. CBSI3H C DIHpOKHM ·npHMeileHHeM ¢0T03MYJII>CHOHHbiX MeTO~oB' pe-.· 
rHcTpaUHH qacTHU H snexTpoMarHHTHoro HsnyqeHHSI B' SI.I\e}mon ¢HsHKe 

OCTpO CTllBHTCR.-BOllpOC 06 llBTOMaTH3llUHH O~pa60TKH llOJiyqaeMbiX D 

6onmHx xoiJHqecTBax · pasnHqHl>IX ·. cneKTporpaw.i: an¢a- H C!eTa-cnexT

porpaw npH Hccne~oBaHHH cneKTpoB HsJiyqeHHH; conpoBolit,IJ;a!Oxqero pa

~HoaKTHBHbll! pacnil.,Jt, ¢oTocnexTporpai.w qepeHKoBcxoro HsnyqeHHSI H 

T.~. 

B ~epHOl! cneKTpOCKOllHH ycneWHO HCOOJII>SYDTCSI MarHHTHble C!eTa

cneKrporpa¢1>1 ~~n Hccne~oBaHHSI cneKTpoB KOHBepcHOHHl>IX snekTpoHoB, 

BOSHHKaDmHx a·npoueccax nepexo.I\a ~ep c BOsC!y~~eHHUX Ha ocHoBHue 

ypOBHH. ,UOCTOifHCTBOM_ 3THX npHC!OpoB .siBJISieTCSI HX C!OJII>WllSI MHOrOKa

HllJII>HOCTD, TO ecTD B03MOlltHOCTI> CHSITI> sa O~Hy 3KCll03HUHD cneKTp 

SJieKTpOHOB B WHp.OKOM SHepreTHtieCKOM ~HanaSOHe. C ·BbiCOKHM paspeme

HHeM, ,nOCTHrllDIJlHM COTbiX ~()Jiel! npOUeHTa, 'liTO B llOHSITHSIX UM!lJpOBwC 

aHaJIH3llTOpOB COCTllBJISie.T .-J 16000 KllHllJIOB. 

·0,!\Ha.KO Cfl0C06 perHCTpllUHH 6eTa-H3JIY'IIElHHSI Ha llJillCTHHKH C 

¢0T03MYJII>CHlUIH COS~aeT CyllleCTBeHHble Tpy~HOCTH~llpH HSBJietieHHH 

HH!lJOpMaUHH H3 cneKTpOB noqepHeHHSI: HeO.C!X~)lHMO ¢0TOMeTpHpOBllHHe · 

llJillCTHHOK H nepeBO,I\ OOTH'!IeCKOl! llJIOTHOCTH B SJieKTpOHHyll. 

llpH pytiHOl! oC!paC!OTKe, npHMeHSIBmel!cSI ~o CHX nop c HcnoJILSOBa

HHeM npouuwneHHl>IX MHKpo¢oTOMeTpoB THna M\li-2 HJIH M<P-4, BpeuH, 
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Heodxo~uMoe ~nH nonyt~eH~H cneKTpa n nenut~MHax aneKTPOHHon ~HTeH

cunaocTu COCT8B1IHeT OT 30 ,ZJ;O 100 ti8COB H8 O.ZJ;Hy II1I8CTHHKy, ,ZJ;nHHOIO 

400 ·MM. liTOdbl rrpHMeHHT:D ,ll1IH 3THX CIIel!TpOB MeTO~H M8lllHHHOi1 o6pa

OOTKH1P83BHTble ,ZJ;1IH 8H81IH38 I'8MM8- 11 deTa-crreKTpOB OT rronyrrpOBO,ZJ;

IIHKODbiX ,ZJ;eTeKTOpOB, He06XO,ZJ;HMO ,ZJ;OII01IHHTe1I:DHOe BpeMH H8 IIO,ZJ;I'OTOB

KY ua!lJopMa!J,Hn K BBD.llY B SBM; He pewaiOT rrpoC5neMH rrpe,ZJ;cTanneHHH 

MH<lJOpM81J,HH B 11,HcppOBOi1 clJopMeit aBTOMaTMqecKHe perMCTPHPYID!IIM8 MMKpO

~eHCHTOMeTpbl THIT8 ~W0-451 /I/ M ~-2 /2/. 

ITp11 aHaqHTen:oHoM od~eMe HHWOpMaUHu, rronyt~aeuou B rrpo11,ecce 

OC5pa60TKH O,l\HOH II1I8CTHHbl (40~50 TblCHtl K8H81IOB), ecTeCTBeHHO HC-
,, . . ' . 

IT01I:D30B8T:D .8BM. 0,ZJ;H8KO rrpo11,ecc 8BTOM8THti8CKOI'O cpOTOMeTpltpOB8Hl!H 

~on:KeH C5b!T:b ,ZJ;OCT8TOtiHO dbiCTpb!M C TQqKH apeHHH HCIT01I:D30B8HHH Bpe

M8Hil 8131\i. 

HmKe orrnchlnaeTcH aBTOMaTuqecKaa arrrrapaTypa il MeTO.llbl o6pa

OOTKM, rrpnMeHneMhle , rnaBHbiM odpaaoM, ,ZJ;nH aHanHaa deTa-crreKTpo

rpaMM c MarHHTH~ crreKTporpaciJon. O~HaKo caMa arrrrapaTypa n MeTo

~llKa BITOnHe MOryT db!T:b ilCrtOn:D30B8Hbl ,ZJ;1IH 06pa60TKM crreKTporpaMM 

nnn aaannaa rroqepHeHUH B aMyn:ocnax mm cpoTorrnacTHHKax n106oro 

~pyroro rrpoucxoJK,ZJ;eHMH. 

2. EnoK-cxeMa arrnapaTyphl .ZJ;nH aBTOMaT~t~ecKoro 
clJOTOMeTpUpOB8HHH / 3/ 

EnoK-cxeMa arrrrapaTyphl, ~crron:oayeMon ,ZJ;nH anToMaTJtqecKoro 

cpoToMeTpnponaHua,rrpHBe.ZJ;eHa Ha pHc.I. Ha BbiXO~bl co6cTneHHO aBTO

MaTHttecKoro MHKpo¢oTOMeTpa (AMw) B rrpogecce clJoToMeTpzponaHHH 

ITOCTYIT810T Tp~ CHI'Hana: Harrp~eHHe C 8HO,ZJ;HOi1 HarpyaKH ~3X perzc

TpHpyiO!IIero CBeTOBOn ITOTOK;·npome,ZJ;WHi1 qepea cpOTOMeTpHpyeMbln 

o6~eKT; lllaroBble uunyXDcH - qepea 6noK woTocnaxpoHHaaUHH (~) H 
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6nOK clJOpMJri:po:BaHHH ·mar( 
MHKpowoo.roMeo.rpa B Harrp~ 

'' .: ' -~ . . . 
. MHKPOH}-,H 8TH xe CHI'H~ 

lilH~CH c~Hipo~MITYJI:&C8Mi 
B SBM. 

-.. . .:: .. , ..... 

· ·;: ilepBHe ,ZJ;B8 t;)HI'H8J 
.. ,.. 

ueHo.rripHxo,ZJ;a .maronoro 

eTCH HMIIYA:DC HarrpHXeH~ . . . 

HHil, Harrp~eHHll HS 8HO) 

IOTCH·Ha SMIInHTY.llHO~UH( 

KO.ll noco.ryrraeT Ha 6noK 

CHHXPOHMnyn:oca H8 EC ] 

~BKI6HH6 KapeTKH 
. . . 

(penepcHBHWil .ZJ;BHrao.renJ 

,ZJ;BHI'STeA:D lli~B) 38,ll86T 

(EYKM). ~Ba KOHIJ,eBWX _1 

MOe H B03Bp8THOe nepel 

BbiHOCHO~ dnOK_ ynpannel 

yrrpaBnHT:b ,ZJ;BMEeHHeM Kl 

ee rronoJKeHHH •. OcUHnnol 

aaHHbl~ c SBM,rroanonne! 

nocne ero ·aamtc~t~ B SBI 

. Perno TPHPYIOillliil, fP' 
porpoToMeTpa nHo.ramo.rcn, 

AH3HpOB8HHOI'O BbiiipHYH! 

·Timn tm· ·ua 12 noniT~)l 

BHem~He YCTP?ilCTl 

H rparpHKOIIOCTpOHT61I:& l 



aneKTpOHHOtt HHTeH

( nnaCTHHKY, ~JIHHOIO 

>AH M8WHHHOtt o6pa

rpOB OT nonynpOBOA-

BpeMH H8 TIOArOTOB

lll npe~CT8BReHI!lfi 

lerHcTp~pyiOD\He MHKpO-

~aeMoM B npol\ecce 

), .~CT6CTB6HHO HC

ro ~OTOMeTpHpOB8HHH 

fllCTIOJ!:&30B8HHH Bpe-

pa .. 11 MeTo~bl o6pa-

3JIH3a 6eTa~cneKTpo

annapaTypa n MeTo

DTKH .cneKTp?rpaMM 

:ICTHHK8X JIJ06oro 

qecKoro. 

8BTOM8THIJeCKOrO 

bl·.· COcJCTBeHHO 8BTO-

DTOMeTpHpOBSHHH 

arpyaKI!l· P3X perHc

ToueTpHpyeMb!M 

lCpOHH38UaH (~) H 

I 
l 
I 

C5110K !lJopuipoliaHHH marOBWC HYriY11ECOB (:S~IHH), onpe~e11HJODtHe mar· 

YHKpOfP~T~YeTpa B HanpaBneHHH OCH WOTOYeTpHpOBBHHH (25 HJIH 50 

· · uHxpoH)",H aTH :Bee cHrHa1IH, aaJtel'lltaaaue Iia 4so uce~ (E3) H aBmno

liU'Ieca cMiliipoHuny.m;cauH, o6ecnetJHBBilDU!YH perHcTpa~ll HHfPOpMa~H 
' . ~ . . ... 

:B SBM. .':~ 

0:. Ilep~Lie )tBB CHrHa~a nOCTynaJO'f HB BXO~LI YO~yJIHTOpa (M) ~ B MO-
. ). . . . 

M6HT ripHXO)ta .marOBOrO CHHXpOCHrHaJia H8 BLIXO~e MO~YJIHTOpa fiOHBJIH~ 

eTCH HMnyn:r:.c·aanpaxeHHH, p8BHLIM no 8MTIJIHTYA6 MrHOB6HHOMy BHSIJe

HHD HanpREeHHH HS 8HO)tHOM HarpyaKe ~SY. ~anee~aTH HMny1l:&Cbl nO)t8-

IOTCH·Ha a~nnny~HO-~fPpOBOI n~eo6paaOB8T6JI:b (AUII) /4/,z ~I!JpOBOI 
KOJt nocTynaeT Ha C5noK .cBa.aH c SBM (:Sc)/5/. IlpHXOJt aa]tepxaHHoro 

CHHXpOHMfiY11I>C8 H8 :SC paapemaeT.38fiHCl> KO)t8 B naMHT:b SBM. 

~BHX6HH6 KapeTKH c.oe5pae5aTLIB86MLIU o6~eKTOM- npO]tOJII>HOe 

(peBepcHBHYI Jt~HraTen:o ~B; peJtyKTOP Pe~) H nonepetJHoe (maroBLilt 

)tBHr8T611I> ill~B) 38)t86T 6110K ynp8BJI6HHH KHH6M8THKOI YHKpOfPOTOYeTpa 

(BYKM). ~Ba KOHL\eBLIX nepeK11IDtJaTeJIH KII1 H Kri2 orpaHHIJHBSJOT npa:.. 

MOe H BOBBpaTHOe nepeuemeHHB KapeTKH. Ha nyn:&Te 8BM YCT8HOBJieH 

Bb!HocHol 6noK ynpaBneHHH AM~ (BEYM), noaBonaJOmHI ~HcTaHUHOHHo 

ynpaB11HTl> )tBHX6HH6M K8p6TKH YHKpOI!JOTOM6Tpa H HM6IOD\HI H~HKBUHJO 

ee fiOJIOllt6HHH •. 0C~11110rpa!lJ CO CB6TOBb!M xapaH)t8WOY (OCK) /G/, CBfl':" 

aaHHLII c SBM,noaBonaeT Ha 6onmou axpaHe BH)teT:& cneKTP cpaay n 

no~ne ero ·aanHcJII· B SBM, H Hcnon:oayeTcH npH oe5pa6oTRe. 
• • > • 

PerHcTpHpyJODU!I.I!JOTOYYHOXHTeJI:& H OCB6THT6JI:&H8fl naunOIJKS YHK-

pOI!JOTOYeTpa nHTaJJTca, cooTBeTcTBeHHo,. oT BucoxoBon:&THoro cTa6H

nBaHpoBaHaoro BLinpHYHT6Jlfl BCB (BC-9) H ·cTae5HJIH3HpOB8HHOro BLinpllMlf• 

· TeJIH CB. HS 12 BOJI:&T··/12/ ~ 

BHem~He YCTpOICTBS 8BM: H8KOfiHT61l:& Ha uarHHTHon 116HTe (HMJI) 

H rpaqli4KOirOCTpOHT~Jll> rn/7 I o6ecnellHBSilT xpaHeHHe HHI!Jopua~H' no-
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nyt~aeMol-t npH WOTOMeTpHpoBa~lU'I ,m rpa!lJHlleCKHtt .Bh!BOA rronylleHHhiX 

CIT6KTpOB. 

3. 0nTHKO-M9X8HHti9CK8H CHCTeMa 8BTOM8THti9CKOrO 

MHKpo<JloToMeTpa · 

ITpH6op coaAaH aa 6aae rrpoMhlwneaaoro MHKpo<JloToueTpa M~-2. 

0nTI!49CKa.tl CHCTeMa OCTaBJieHa 093 l13M9H9HH1l. HM9CTO pe

rHCTpHpy~~ero WOToaneMeHTa, HcrronhayeMoro B M~-2, npHMeHeH ~oTo-

YMHOJKHT9Jlh .PSY.:_lt:lA. 8TO n03BOJll1~0 TIOBbiCHTh tiyBCTBHTeJihHOCTh rrpH-

6opa H_cHHno npo6neMy ycHneHHH cHrHanoB. KoHcTpyK~H KapeTKH H 

pa6oqerO CTOJIHK8 l13M9HeHa l1 IT03BOJIH8T ~OTOMeTpHpOB8Th B Herrpe

?1BHOM_ 8BTOM8TH4eCKOM pelKl11.!9 06:bElKTbl ;llJIHHO~ 400 MM ITpH WHpHHe 

AO 60 MM. Ha CT8HHHe rrpH6opa YCT8HOBJI9H TOtiHbiU BHHT AH8M9TpOM 

30 MM C warOM 1 MM H ;llJIHHOU peah60BOU tl8CTH 450 MM. llepe3 pa3-

peaHy~ ral-iKy C ITOAlKHMOM BHHT CBH38H C ITO;llBHlKHOn K8p9TKOU, CITO

COOHOH rrepeMe~aThCH B HanpaBJIH~mHX Ha 420 MM. Bpa~eHHe BHHTY ne

peAaeTCH peMeHHotl nepe;llat~en oT peBepcnBHoro ABHraTenH t~epea no

HHJKa~~H* peAyitTOp. Pa60ti8H CKOpOCTh Bpa~eHHH BHHT8 - tl9Tblpe 000-

pOTB B CeKyH;lly. Ko BTOpowy KOH~ BHHT8 JKeCTKO ITO;llC09AHHeH YJlJIH

HHTeJih, Ha KOHUe KOTOporo 38KpenneH ;llHCK C 40 paAH8JlhHbiMH npo

pe3HMH. Ha BhiHOCHClU KOHCOJIH C OAHOU CTOpOHbl AHCK8 YCT8HOBJI91i8 

naMIT04Ka H UHJIHH;llpHtiecKaH nHaaa, <JloKycHpyJOli\8H CBeT Ha npopeau 

AHCK8. C Apyrolt CTOpOHhl AHCK8 B AepJKaTene 38KpenneH ~OTO;llHOA 

(~~-2). 8TOT yaen (~) o6ecrrellHB86T marOBhle CHHXpOHMITYJlhCbl. 

~JIH nonepet~Horo rrepeMellleHH.Ii pa6o4ero CTOJIHKa KapeTJtH Hc

rronLaoBaH M9XaHH3M, H8XO;llH~ltC.Ii H8 CTOJIHKe M~-2, HO C 8BTOM~TH-

1l9CKHM rrpHBOAOM OT waroBoro ABHraTeJI.H Tene<JloHHoro HcKaTeJI.H KS. 
Bo H309JK8HHe nporH6a yaKHX ITJ18CTHH CHCT9M8 KX KpenJieHHH 

rrpe;llCT8BJIH9T C060lt ABe JK9CTKH6 JlBTYHHble ITJ18HKH C IT838MH THIT8 
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"nacTOllKHH.XBOcT"~ F 

60 MM, o6e ITJ18HKH HM 

HYD WHKCBUH~ ITJ18CTHE 

pa6oqeM CTOJIHKe. Ha 

Hble ;ll6plK8T6JIH, B KO~ 

ITOJIOJK6HHH ;llepJKaTeJIH 

pHpyeMhiX ITJI8CTHH .. H C 

paMMHbiM nyTeM COBMem 

napanneJihHbiM ;llopoxKa 

4. ·PerHCTf 

EnoK~cxewa.perM 

ITpHHI.UIITHBJID.HaH cxeu~ 

YHKPO~OTOM6TPY (AO E 

HHH KapeTKH B·npO;llOn 

;lla ~~ qepea ycHJIHTen 

·Hhllt rroBTOPHTenh SIT n 

Op.tlMO - npH paelOTe C 

pe3 OAHH HMITYJILC, -

TynaeT H8 ynpBBJIHIOli\H 

OB3• B YOMeHT npHXO~ 

HanpHEeHHH ;llJIHT6JIDHO 

Hbltt· no aunJIHTy;lle urE 

PYBKB ~SY Rw , H nocT: 

3YHTT6pHb11l.ITOBTOPHTe 

auriepueTp (aa cxewax 

H YCT8HBBJIHBBTh BHO~ 

tie pea ·YCHJIHT6Jlh, :HMe 

poBKY ycmneHHH,llepe~ 

Ha BXOA AUIT Ha 4096 



BLIBO,Zt flOJIYTlBHHLIX 

&aTKqecKoro 

JocpoToMeTpa M~-2. 

kt. HMBCTO pe

[~:2, npHMeHeH cpOTO

fBCTBHT9JIJ,HOCTL npK

:TpyKUKH K8p9TKK K 

~pKpOB8TJ, B Henpe

f00 MM npK WKpHHe 

I~ llHHT ,ZtK8M9TpOM 

·50 MM. tJ:epea paa

toil KapeTKO~, cno-

Bpalllem1e BHHTY ne

ABKraTeJIH Tlepea no

B.HHTa - qeTLipe o6o

l_ no,ncoe,nHHeH y~nK

) pa~H8JIJ,HLIMH npo

:HcKa ycTaHoBneua 
. ,, . 

l cB_eT Ha npopeau 

:pemieH !iJOTO,ZtKO~ 

l1iiiponunyn:r,cu. 

1JlKK8 K8p9TKK HC-

1-2~ HO C 8BTOM8TH

:HO~O H_CK8T9JIH KS. 

~eu_a HX KpenneHHH 

:H C ll838MH TKll8 

I 

\ 

11 JI8CTOTlKHH XBOCT11 • PaCCTOHHHe MBJK.ztY flJI8HK8MH MOJKBT ,ZtOCTHrSTL 

60 MM 1 _o6e flJI8HKH HMBIDT npYJKHHHLI~ flO,ZtlKHM, o6ecneqHB8ID~H~ H8,Zt9JK

Hylll cpHKCSiuiiD flJI8CTHH, KpOMe TOrO,MOryT JKBCTKO cpHKCHpOB8TLCH H8 

pa6oqey CTOJIKKe. Ha O,ZtHO" H3 llJI8HOK yKpenJieHLI no KOHU8M OTKH,Zt

HYe ,nepllt8T9JIH, B KOTOpLie BCT8BJIHIOTCH TOH.IWe KrOJIItK, B pa6oqey 

nonollteHHK .nePJKaTeHK onycKSIDTCH, KrOJIKK noJK~TCH Ha KpaH ~OTOMeT

pHpyeMLIX llJI8CTHH H CJIYJK8T. B K8Tl9CTB9 penepoB, ll03BOJIHID~X npor

p8MMHLIM nyTeM COBM911\8TL cneKTpY nOCJie cpOTOMeTpKpOB8HHH no paSHLIM 

napanneJILHLIM ,nopolltKSM. 

4. ·PerHcTpKpyJO~aH aneKTpOHHKa AM~ 

EJIOK-cxeua perHCTPKPYllllllett CKCTBMLI AM~ npHBe.zteHa Ha pHc.2. 

ITpnatinnKaJibHaH cxeua ocHOBHLIX yanoB, OTHoca~xca co6cTBeHHo K 

uHKpocpoToueTpy (.no BYXO.zta Ha AUTI K EC),,naHa Ha pKc.3. llpH ~BHJKe

HKH KapeTKH B·flPOAOJILHOM HanpaBJIBHHH warOBLie KMflyJILCLI OT cpOTOAKO

AB «ll.ll qepea ycHnnTen:r,-cpopMKpoBaTen:r, ~. o~HOBH6paTop OB1 , aMRTTep

-HLI~ flOBTOPHTBJIL an nocTynalllT qepea KJIIOq K_ Ha O~HOBH6paTop OB2:

npRMO - npH paOOTe C warOM 25 MHKpOH,HJIH qepea TpKrrep T, T,e, qe. 

pea o,nKH HMnynLc, - npK paOoTe c marou. 50 MKKpoH.nanee cKrHan noc

TynaeT Ha ynpaBJIHIO~~ BXO~ MOAYJIHTOpa M K OAHOBH6paTOp aa~eplltKK 

OB3 • B uoueHT npKxo~a waroBoro Hunyn:r,ca YOAYJIHTOp BI:JASeT KMnyn:r,c 

HanpHEeHHH AJIKTeJILHOCTH 2 YKCeK (~JIHTBJibHOCTL HunynLca OB2), paB

HLI~ no 8UllJIHTYA9 urHOB8HHOMY SHaqeHHIO HanpHllteHKH H8 BHOAHOtt Har

pyaKe ~SY RH;H ~ocTynalllii\H~ Ha cHrHaJILHLI~ BXO~ uo~yJIHTOpa qepea 

3MHTTepHLikt nOBTOPKTeJIL YattTa. TiocneAOBaTeJILHO c R~ BKJIJOqeH MHKpo

auriepueTp (Ha cxeuax He yKaaaH),noaBOJIHIO~·tt KOHTponKpoBaTL 

K YCT8H8BJIHB8TL 8HOAHLI~ TOK ~SY. 0T MO~YJIHTOpa pa6oqK~ KMnyn:r,c 

qepea-ycHJIHTeJIL, HM91Dll1Htt YCT8HOBKY nopora H CTyneHqaTyiD peryJIH

pOBKY YCKJI9HKH,qepea 3MHTT9pHLI! nOBTOpHTBJIL K Ka6en:r, llOCTynaeT. 

Ha BXOA AUIT Ha 4096 KaHanos/41. 
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3a.l{epllt8HHblft1 CHHXpOJ.U..my11:&C perHCTp81UfH wop'MlipyeTCH. O~HOBH6pa

TOpOM OB4 H ITOCTynaeT Ha ynpaB11HIOI!\L'Iftl BXO~ EC, paapemaH a'anHC:& B 

8BM KO,lla' ITOCTYITHBU!ero. OT AUII. 0,!1HOBp8M8HHO npoicxo.ziHT. npH68BJie

. Hl'le 111'1 K a,l{pecHo~y ~~e~•U'!Ky SBM' ·.'~Tb oe5ecneqHBaei samlC:b KO~a' 
·. COOTBeTCTBYIO!JlerO C11e,llyiOllleMy wary B · cme,llyiOutYIO fiqefiKy naMHTH · 8BM. 

Ilp~ cKopocTH ,'IIBHJK.eHHH. ~apeTmi 4 MM/CeK B .MO~Y pe~Hc.TpHpyeT..: 
CH ·160 H11H 80 TO~eK cneKTpa J3. ceKyH,liY npH ware 25 H11l'l 50 Ml!KpOH · 

cooTBeTCTBeHHO. IlaMHT:& SBM 11MHHCK-2" cocTaBnHeT 8192 36-paapH,I!HI>IX 

C110B , qTo IT03B011HeT ITpH ware 50 MHKpoH aanHcaT:& cneKTP ,li11H-

HOIO 8192 K8H8118. IlpH pa6oTe C W8rOM 25 MHKpOH ycTpO~CTBO CEHSH 

otiecneqimaeT aannc:& cneKTpa B .l{Ba STaJICa:. HetJeTHble KaHa11hl c 36 no 

18 paapH,Zlhl_l'l qeTHhl~ c 17 no I uamHHHoro cnoBa .. l{nHHa cneKTpa E 

3TOM C11yqae ,liOCTHraeT 16384 K8H8110B. 

Bee:& npouecc O.l{HOKpa•raoro ,\{loToMeTpHpoBaHuH nnacTHHhl .l{11HHOIO 

400 MM aaHHMaeT OK0110· 80 CeKyH.l{ HeSaBHCHMO OT npl'IHHTOrO mara. 

ITocJie sanHCH cneKTpa 3BM MOJKeT db!T:& nepeK11IDtJeaa B pelKHM aa611Kl.l{e

HHH co.l{epJICaHHH M03Y aa SKpaae OCK, nosB011HKlmHftl npocMoTpeT:& cneKTp 

no STaJKaM H_yqaCTKaM, CO.l{epl!C8llU'IM OT 32 ,!10 4096 K8Ha110~ / 6/. 

~CC11e,l{OBaHHH ,llpeftlwa \{lOTOYMHOXl'.IT811H ITOK8Sa1ll'l, qTQ noc11e npe,li

BapHT611:&HOft1 n011YTOpaqacOBOftl Tp6HHpOBKH npH HOMHHa1l:&HOM TOKe· 

100 MKa ,llpeftl\{l npaKTHtJeCKH npe~tpamaBTCH. 

5. Cxeua ynpa:BneHHH AM~ 

EnoK-cxeua ynpaBneHHH AM~ H BpeueaaaH ,liHarpauua ee pa6oT~ 

npe,liCT8BJl611~ 1!8 pHc.4. IlpH pa6oqeu XO,lle KapeTKH AM~ TpRrrep T2 
H8XO,liHTCH B COCTOHHHH 11 011 H tzepea KJIDq KI H KOHT8KT peJie OCTa

HOBKH PO aau~KaeT tien:& nHTaHHH poTopa ,liBHraTena, -qeu o6ecneqJ4Ba

eT ero pa6oTy. B KOH~e pa6oqero XO,l{8 KapeTK8 38M~KaeT HOpY8Jl:&HO 

8 

p830UKHYT~~ KOHT8KT 

BO'qHOYY BXO~Y.B COO~ 
. ' 

o~HOBH6paTop OB5• ~~ 

BXO~y T 2 B COCTOH~l 

H OCT8HOBKe ~BHraTe; 

KaeT O~HOBH6paorop 9l 
cqeTHOYY :BXO~Y TpHr: 

paa KJII!'q K3, BCITOMO.: 

peBepca PP, npoHcxo~J 

·Te11H H ITO~rOTOBK8 e 
' .. 

tz ·· qepea nepeKmoii: 

. 110JKeHHH 11I II) ' K11Kl"l : 

BSeT H8 BpeUH OBOe~ 

peqaoro nepeue~eHHH 

cxeua ynpaB·neHHH Ha 
. ., 

Ec1ll'l B MOLI6HT 

B 11 011 no ycTaHoBoim 

raTeJi:& H aaqaeTcfio 

CO~eT C KHOITKH Kili 
. I 

KY KII2 (uoueaTt-;~ ) 

OB5• Bee ITOBTOPHTCH 

_peBepcRpya·,liBHraTeJI 

Ilpl'l llOJIOl!teHHH 

C,llenaeT ,liBa mara B 

H!i I uli. ITpH nolloxe 

nyJI:&COB OB6 H qepes 

XO.ll (nonepeqaoe nep 

0,!1HOBH6paTOpbl 

"' I ceK, qTo ·o6ecn 



tMHpyeTC.fl 0,1{HOB116pa

paapeW8.fl 38III1Cb B 

tO~icXOAllT IIpll68BJie

B8 eT 3BIII1Cb RO){S, 

:qeliRy IISM.flTH· 8BM. 
~ •• < - • 

M03Y perHcTpPipyeT..;; · 

: 25 HJlH 50 MHKPOH .. 

T 8192 36-paspSI,I(H~ 

IIHC8Tb CII8KTp ,1{1111-

YCTpOliCTBO cnH8H 

Hhle KaHan~ c 36 no 

Jl11HH8 CII6KTpa B 

.fl II118CTI1Hhl .1{1IHHOIO . . 

npHH.flToro wara. 

a B.pelltHM Ha6n~e

. npOCMOTpeTJJ CIIeKTp 

R8H8JIO~ /G/. 

1111, llTO nocne npe~

PIHanJJHOM TOKe 

rpauua ee pa6oT~ 

PI AM<f_TpHrrep T2 
OHTSKT pane OCTa

.fl, -qeu o6ecnellHBa

auuKaeT·Hopua1IJJHO 

I 
. I 

-I 
: . . i 

·l 
I 
I 
I 

' 

j 

p830URHyTU~ ROHT8RT KIT1 (MOM8HT t1 ) ll rrepe6paCUB88T ITO YCTSHO

BOilHOMy BXO){Y B COCTO.flHHe. "1 11 
. TpHrrep T1 , ROTOp!Jiit Barry eRa eT 

o){HOBH6paTop OB5• Tiepe~HHli WPOHT OB5_ nepe6pacuBaeT no cqeTHOM~ 

BXO~y T2 B COCTOHHHe 111", llTO npHBO){HT R pa3Mbi:R8HHID ROHTSRTS PO 

H ocTSHOBRe ~BHraTeJIH. Sa~HHli wpoHT BUXO){Horo cHrHana OB5 aanyc

RaeT O~HOBH6paTOp OB6 (MOUeHT tz ). 8TO npHBO){HT R nepe6pocy no 

Cll8THOMY BXO~Y TpHrrepa T3, ynpaBJIHIO~ero peBepCOM ~BHI'8T61l.fl. ~e

paa Mllll K3, BcnouoraTeJIJJHoe pene PYP~, yrrpaB11HIOI!lee pa6oToli pene 

peBepca PP,rrpoHcxo~HT nepenonJOcOBRa o6MOTKH Boa6ym){eHHH OB ){BHra

·TenH ~ no~roTOBRa ero R o6paTHouy xo){y. ITapannenJJHO OB6 B uoueHT 

tz llepe3 nepeRJIIOilSTe11b,W8I'8 nonepellHOI'O nepeMel!l9HlrfH llliiTIIT ( ·B no-

110llt6HHH "1"), R111Dll K2 H pene nonepeqaoro nepeuemeHH.fl PITIT aanHTu

BaeT Ha BpeuH cBoen B~eplltKH ( tz - t3 ) waroB~n ){BHraTeJIJJ none

pellHoro·nepeue~eHHH m JlB, KOTopuit ~enaeT O~HH war. ITocne 3TOI'O 

CXelo!a ynpSB116HPUl .HSXO~HTCH B lK}:ty~eM pelltHMe. 

·Ec1111 B uoueHT t~ RHOnRoit nycRa ~BHraTe1IH KITA nepeBeCTH T2 
B "0 11 no ycTaHOBOilaouy Bxo~y, TO PO BR1IIllli4T peBepcHpOBSHHhlti ~BH

raTe11JJ J4 H81lH6TCH o6paTHU~ XO~ RapeTKH. (B MOMeHT ts. RapeTRS 

CO~eT C KHOIIKH KTI1). B KOH~e o6p8THOI'O XO~a KapeTRS HSlltM~T KHOn~ 
I 

KY RII2 (MOM6HT t, ) , TI nepe6pOC14TCH B COCTO.flHHe 11011 H Bl!nYCTHT 

OBs· Bee nOBTOpHTCH, 38 HCK111lll6HHeY TOI'O, llTO T3 BepHeTC.fl B 11 0", 
peBepcHpyH·~BHraTenJJ ~nH npHuoro pa6ollero xo~a. 

llpH II01IOllteHHH 11111 K11101l8 ITlilfiiT Ha O){HH pa60ilHli XO){ KapeTRS 

c~enaeT ~Ba wara B nonepeqaou HanpaBneHHI1, TO ecTJJ nepeuecTHTC.fl 

Hal uli. ITpH·nonoxeHI4H 11 211 aToro MID'la T4 o6ecnellHT nepecqeT HM

nynJJCOB OB6 H llepea OB7 aanyCTHT lliJlB O~HH pas Ha O){HH pa60ill1~ 

xo~ (nonepeqaoe nepeue~eaHe 0,5 uu). 

o~aoBH6paTophl OB5, OB6 H 0~7 HMeiOT ~1IHTenJJHocTJJ HMnyn:&coB 

-v I CeK, llTO o6ecnellHB80T 110pM81IbHOe cpa6a~UB8HHe COOTBOTCTByJO-

9 
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~~x HcnonHHTe.n:&Hh!X sneMeHTOB. B!:lHOCHO~ 6noK ynpaBneHHH AM~ (BEYM) 

HMeeT ~Be naMnoqKH H~~matit'IH nonollteHHfi. KapeTKH, _aanHTBHH!:le qepea 

HOpMan:&iio ~aMKHyTI:le KOHTaKThi Kill i4 I<II2 H. KHOriKY . .1\HCTSHJ:UIOHHOro 

nycKa ·~BHraTf3nl1 J{,llfl,I{, pa6o.T8Bl!IIY!O qepea peJie PII]l. 

6 •. IIporpaMMa qioToMeTpHpoBaHHH 

IJporpaMMS qiOTOMeTpHpOB8Ht'll1 ,1\0JIJICHS Oelecneqt'JTl> BOSNOlKHOCT:& 

HaBJieqeHHH MaKCHMyua HHqiopMaUHH Ha cneK:rporpaMM!:l H aBTOMaTHaaUHro 

Bcex He06XO.I\HMh!X onepaUH~. 

IlpH HaH601I:&We~ B!:lCOTe ~qeJIH MHKpOqJOTOMeTpa I LIM qiOTOMeTpHpyeT

CR YBKBR ,1\0po;KKS cneKTporpaMM!:l 1 BhiCOT8 pa6oqel1 06JI8CTH KOTOpO~ HS 

qJOTOllJI8CTHHK8X, K8K npaBHJI0 1 He 6biB8eT MeHI>We .5 MY. 3HSllHTeJI:&H!:lfi1 . ' 

WYM qJOTOSMyJI:&CHH npHBO,I\IIIT K He06XO~HMOCT:I! Y8KCHMSJI:&HO HCUOJI:&SOBST:& 

cneKTporpauuy no BhiCOTe .1\JIH .Bhi.I\eJieHHH cJia6biX JIMHHli1. noaTOMY noo -

rpaMMa npe,I\yCMaTpHBaeT BOSMOlltHOCT:&. qiOTOMeTpHpOBSHMH no HeCKOJI:&KHM 

.1\0pOlltKBM (5 pas npH mare 0,05 MY MJIH 3_paaa npH mare·o,025 uu) c 

nocJie,I\yJOiqHM ycpe,I\HeHHeM peayn:&TaTOB. IIpaBHJI:&HOCT:& cnol!teHHH H 

ycp6,1\H6HHH cneKTPOB, llOJIY1186MbiX npH qiOTOMeTpHpOB8HHH no paSHHM 
. . 

.1\0pOl!tKaM,o6ecne~~MBae:rcH nporpaMMH!:lM nyTeM. HporpauMa ·uaxo.I~HT HB• 

llano (Houep KaHana) nepBoro H BToporo penepoB H npoBepaeT .1\JIHHY 

cneKTpOB! no.ztC~~MTHBaH paccTOHHHe wel!t,1\y s :rfnnt penepaMH •. CneK:rpw ua. 

HMn aanHcuBaJOTCR c nepBoro KaHaJia·HallaJI:&Horo .penepa, q:ro noaBonH

e:r :roqHO COBMeCTH:r:b HX npH CJIOlll:eHHH •. 

IIepexo.zt OT onTHlleCK0£1 K aneKTpoaao~ nnoTHOCTH. ocy~eCTBnne:rcn 

COrJiaCHO B!:lp8llC6HHil 3HJI~6epmTefi1Ha, CBHSbiB8IOil\ero n1IOTHOCTl> aapfillteH-

HbiX qaCTHLh nonaBWHX HS SllyJI:&CHil C OnTHtteCKlfMH xapaK:repHCTHKSMH 

cneK:rporpaMMbl 181:. 

q 
10 

(~)tA ~ 1 
B 

(I) 

... 
lf 
i I 
.~, 

., 

\I 
·.t·· ... , 

, r,I\e & - HCKOMSR nJI 

Jo - BeJUrq~oma cpc 
. ' ~ -· '. 

cnyqae¢'8Y) B o6Jiac:r 

TO ec:r:& ypoBeH:& qioHa 

. J - Be1IHqllHS !lJ 

MO~ . TO liKe~. 

A H B - KOHCT8HT 

IlO~K01I:&Ky npH60 

nponopruioHan:&H~JO ) 

H? C· HeOClXO~H~O~T~BJ 

~~Be.I\OMO Bhlme nop~ra 

Te£1, CBHB8HHb!X C ere 

eT SBTOMSTHqecKH~ nc 

qeHHe J' B. TOIIKBX 

TOB?~ noTOK~ (ypoBeHl 

OTC116TOB H SHalleHHR 

. no tiJopi.lyne (1). Bem 

HHe J ·. 
KoHc':raHTa A 

THlt rinacTHHOK, noaTc 

.zte1I:&HO. IlOJie 0.1\HOlt i 

paTa 204T t c paamfl 

l!lHM nepeKpbl:r:& .Bee:& ) 

· -llleHHR. 3aTeu nJiacn 

Me ue:ro.ztou aaHMeH:&W .. · .. · •' . 

H0£1 napTHH •. · 

liiCTHHHOe SH81lel 

nponOpi.UiOH81I:&HOCTH, 

CBHSbiB8101l\HX OllTHlleCJ 



rnpaBJI6HH.fi AM4l . (BEYM). 

~, sanHT8HH~e ~epes 

rKY ~HCT8H~HOHHOro 

)rr.n. 

i~HTI> BOS!.IOlKHOCT:& . 

I!.IMbl H 8BTOM8TH88~10 

18 1 liM \IJOTOM6TpHpyeT

ilii 06JI8CTH KOTOpott H8 

i .5 MM. 3H81lHT6JI:&H~Jii 

:CHM8Jl:&HO HCnOJI:&80B8T:& 

JIHHHJii •. li.OSTOMY npo -

IOBBHHli no H6CKOJI:&KHM 

IPIII mare·0,025 uu) c 

IOCT:& CJIOllt6HH.fi H 

IPOBBHHH no paaHhlu 

10rpauua HSXO~IIIT Ha ... 

1 H npoBepaeT. ~JIHHy 

penepauH •. CneKTPN ua 

penepa, ~TO noaBOJIH-

~HOCTH. ocy~qeCTBJlfi6TCfl 

'0 nJIOTHOCT:& 88pRJ£eH

IH. X8p8K'l'6pHCTHK81(K 

'(I). 

l( 
iJ. 

. r~e Lt - HCKOM8fl nJIOTHOCT~, B ~8HHOM CJiytrae, 3116KTpOHOB; 

Jo -. Ben:utJ:uHa ¢oToToKa perucTPl'JPYIOmero aneueHTa CB uaweu .. - . ,· .. ,, . 

CJiyqae ~8Y) B OdJiaCTH MHHHM81lbHOJii n1IOTHOCTH CTI6KTporpaMM~ -. . . . 

TO ecT:& ypoBeH:& <PoHa nnacTHHKH; 

J - B611HtiHH8 \IJOTOTOKB perHCTplllpyiOil(ero 3JI6M6HT8 B HSMepHe

MOJii TOtiKe; 

A H B - KOHCTBHThl, CBfiSBHHhle co CBoliicTBa~H <PoToaMyJI:&C~H. 
. , 

liOCKOJI:&Ky np1160p periiiCTplllpye~ B KalK~OJii TOtiK6 B61IH1lHHY J, 
I . 

nponOpJ.tHOH8JI:&HyiO J , HO H8 nOCTO.fiHHOM ypOBH6 J mi-n. , ~TO CBHSa-

HO C HeOdXO~HMOCT:&ID no~HHT:& Bee:& ~HanaaoH IIISMep.HeM~ 3H81l6HIIIlii J 
38B·e~OMO BblUI6 TIOpora 3JI6KTPOHIIIKH Ill T6M CaM~M IIIS6eiK8T:& norpelliHOC

Telii, CBHaaHH~ c ero ~penwou, nporpaMMa o6pa6oTkH npe~ycuaTpHBa-
. ' . I . . . 

6'1' 8BTOM8TH~6CKd nOHCK J m~n . • B KaqecTB6 J m~n. B~dHpaeTCfi 8H8-

J
/ 

qeHH6 . B. TO~K8X nepBOrO pen epa, HOJIHOCT:OIO nepeKp~B8~UU1X CBe-

TOBOJii noTOK; (ypOB6H:b H8C~Il(6HHfi). 8Ta B6JIHqHH8 B~tlHT86TCH H8 BC6X 

OTC~6TOB H SHaqeHHfi J = J' - J~i.n. HcnOJII>SYIOTCH ~JIH nepecqeTa 

TIO \IJOpMyJie (1). BeJI!IItlHHa Jo H8XO~HTCfi KBK M8KCHY81l:&HOe 8H8~6-

HH6 J . 
KoHc~aHTa A uollteT cyll(eCTBeHHO OTJIHqaT:&CH ~nH pasH~ nap

mil nJIBC'rnHOK, TI03TOYY.ztJIH KB.!t.ztOt\ TI8p'l'HH OH8 onpe.zteJIH6TCfi· OT

,Zt6JI:OHO. liOJie O~HOi! H3 nJIBCTHHOK SitCTIOHHpye'l'Cfi 9JI6KTpOH8MH npena

pa'l'a 204T t C paaJIHq~y Ha;eC'l'Hblll BpeMeHeL! Odn:yqeHHH:, nOSBOJI.fiiO

UU1M nepeKpbl'l':& .Bee:& .ztHanaaoH noqepueHHll oT. UHHHMaJI:&Horo .zto Hac~-

.. ll(e!rnll. 3aTeU TIJI8CTHHK8 \IJOTOM6TpHp;Y6TCfipH no cne~aJI:&HO£! nporpaM

M6 M~TO,Zt011 .. H8HM6H:&WHX KB8,Ztp8TOB H8XO,ZtHTCll SHa~eHHe A ,ZtJI.fi .ztBH

HOlii napTHH •. 

1icTHHHoe sHa~eH!IIe KOHCTaHru B , HBJIHJOil(eliicH Koa<P\fJH~HeHTOM 

nponop~HOH8JI:&HOCTH, H606XO.ztHMO · JIHW:& npH ac5COJIDTH~. HaMepeHlfllX, 

'CB.fi<l~B810UU1X OnTH~6CKYIO nJIOTHOCT:b C ~CJIOM SJI6KTpOHOB Ha 6,ZtHHH~ 

II 
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· mroma,1J,H ciJoToauyn:&cHH. B ripo~o,1J,HMhlX OTHocnen:&HhlX HauepeHHHX MHTeH

CHBHOCTen cneKTpaJI:&Hb!X J!HHHH KOHCT8HT8 B B~6HpaeTCH H3 C006pa

ltt6HHH Y,1J,06CTB8 npe,1l,CT8BJ!6Hlffi B6J!Ht!HH a : 
.Gmin. > I ,1J,Jlfi J = Jo - r· ' ·. (2) 

tJTo noaBOJIHeT B~B0,1J,HT:& HHWOPMBUH~ Ha 8BM ~a OCK H o6pa~aT:&cH c 

ITOJiytJeHH~MH CIT6KTp8MH K8K C 06~tJH~MH 8H8Jllf38TOpHHMH, ,1J,Jlfi KOTOpb!X 

pacctJHTaH~ Bee ~porpauu~ o6pa60TKH. 

EnoK-c:iceua qJOTOMeTpHpoBaHHH M o6pa60TIW 6eTa-cneKTporpaMM 

rrpHB6,1J,6H8 H8 pHc.5. IlporpaMM8 BB0,1J,~TCff nepe,1!, H8ti8J!OM @OTOM6TpHpO

B8HHfl. lf 38HHM86T '640 HtJeeK B nepBOM Ky6e M03Y 8BM. ~J!H qJOTOMeTpH

poBainm Ha rryJI:&Te 3BM HaCh'lpaeTCH K0,1J, onepaUHH "aanMC:& B M03Y B 

peBmMe t I K a,1l,pecy11 11 HatJaJI:&HliiH a,1l,pec aanHcH cneKTpa, nocne qe

ro KHOnKon nycKa c BEYM npH6op aanycKaeTcH. IlpH o6meu o6~eMe HH-
' 

¢opM8UHM rrpH o6pa60TKe 0,1J,HOH nJiaCTHHlil B 40~50 THCHtl KSH~J!OB B03-
. I 

MO~H~ Blil6pOClil B 3H8t16HHHX BeJ!lftJHHH J , 38llHCliiB86MOH B_Y03Y. noc-

T8T0t{HO 0,1J,HOrO T8KOrO Blil6poca, t!T06lil noJIHOCT:&D HCK8311T:& peayJI:&Ta

Tlil HSMepeHHH H3-38 HenpaBHJ!:&HO HaH,1J,eHHOrO 3H8t16Hl1H B6J!Ht{HHlil Jo 
. J' f!OSTOMY nporpaMM8 HmeT aaaqem'!ff ,. np6BliiW8IO~e HX BOSMOlKHliiH 

,1J,HanaaoH, onpe,1l,eJIHeMliiH AUIT Ha 4096 KaHaJioB,H aaueaaeT cpe,1l,HHM 

aaaqeHHeM no ,1J,BYM COC6,1J,HHM TOt{KB:U. nanee CJ!e,1J,yeT CJ!OJKemle lf ycpe,1!,· 

H6HHe cneKTpOB, CHHTblX no pa3H~M ,1l,Op0JKK8M. 

BeJIHtllfHB B MOJK6T 6liiT:& B8ffT8 K8K KOHCT8HTa, BB6,1J,6HH8H npe,1!,

B8pHT6Jl:&HO,HJ!H H8U,1J,eHa HS yCJIOBHH (2). 

CoeAHHeHHe AM<l> c 8BM noaBOJ!lfJIO noJIHOCTI>Il nepecTpOHTI> o6pa-

60TKY cneKTporpauN. CrreKTplil, aanHcaHH~e Ha HMJI nocne nepBHqaon 

odpaOOTKU (fl>OTOMeTpllpOB8HHe H nepectJeT) ,roTOBb! MH npe,1l,B8pHT6Jll>

HOH o6pa6oTKH na aTo£1 xe 8BM c Hcnoni>aOBaHHeM OCK. IlpH aTOM MO

ryT 6!i1T:& nonyt~eH~ nnoma.AH rrHKOB, no·noJKeHHe ueaTpa THJKeCTH H OT-

12 
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:,;.A 

ueqew nooue ToqiW Ci 
j ~ ; 

Hepaa,1J,e1leHHliiMH ITHK8Ml 

"KaTOK11 /
9/ H8 11MHH~ . . ';,· 

.. nepe,1l,aHa. ~o KaH~JIY_ rr 

no 6onee:cnoJKH~.Iipo 

KOB·j~O(·H· o6;a60TKY 

Ha pHc;60 npHB . . 
c aKcnoaHUHen 4 t~aca 
nna. cp~B·HeHHH TO~ lie 

. IiHH, nOK838H' HB tm:c. . ' . 
tJeCKOrO @OTOMeTpHpOB 

TOtJHHK)', HO npH 3KCn 

. H8t18JlhHhli YCJIOBHtt no 
. '. 

I!HT6HCHBHOCTH peayn:& 

· 8KcnnyaTalU'!H np 

aclJqJeRnmaocTI> H ~a,1J,e 

II118CTHII CO cne.KTporp 

ABTOplii_6Jiar0,1J,8pH 

II.T.IlpoKo@:&eBy sa no 

B.A.DJI8,1J,H:UHpOBy, S.E 
npH OTJ!8,1J,K6 CHCT6:Ulil. 



:]l:&HblX HSMepeHi-ll'IX HHTeH-
., 

B~6upaeTcH us coo6pa-

(2) 

OCK 11 o6pa~aT:&ca c 

38TOpHllMH, ,1l]lfi KOTOpblX 

l'l 6eTa.:..cneKTporpaMM 

.1l Ha'tlanou ciJoToMeTpHpo-

3Y 8BM. ~nH clJOTOM6TpH

Hii1 "aanliic:& B M03Y B 

lii.Ciii cneKTpa, nocne 'tle-

ITpH o6~eM o6~eMe HH-

50 TllCH'tl K8HanOB B03-

HC~B86MOl B_U03Y. ~oc

~:&D HCK83HT:& peayn:&Ta

HaqeHlffi BeJIH'tlHHbl Jo 
maiDmHe HX B03MO~Hll~ 

H .aaweuaeT cpe]lHHM 

e,11yeT cno~em1e H ycpe.&· 

T8HT8 9 BBe]leHH8H npe,&-

D nepecTpOHT:& o6pa

ffMJI n"ocne nepBHquoll 

OBH Ana npe.&BapHTeJI:&

eM OCK. ITpH 3TOM MO

~eHTpa T~eCTH H 0~ 

.I 

ueqeKbl HD6ble TQql(H cneKTpa, a.Ta~e paaMe'tleH!:l Y'tlBCTKH CO .CJIO~HllMH 

uepaa,&eJieHHHMH nHKa~H .1lH!f noc.Jie,&ymnfel o6pa6oTKH no nporpaMMe 

. 11 K8TOK11 /
9/ H8 11MHHCK-211 , KpoMe T'oro, BCfi. HH!pOpM81UIH MO~eT C5b!T:& 

nepe,&aHa. n,o uauany npa~olii CBHaH m3 SBM "ESCM-6 /10/.~im oopa~OTKH. 
no c5onee · cinblitHhl~. nporp~unlaM, BKJiilllaJOI!UIM aBTOMa THlleclllitl. nci~cR · im-. ,··· . " .,. -· · . 

. ROB /~O/ H. oc5pae50TKY cneKTpOB. C aCHWeTpHqH~H JIHHJ.1HMH /II/;' . 
. . ' 

Ha pHc~66 npHBe]leH yqacTOK cneKTporpaMMH TepC5HeBotl· wpaKIUIH 

c aKcnoaHIUie~ 4 qaca, oe5pae5oTaHHHl Ha aBTOMaTHlleCKOtl ycTaHOBKe. 

~na cpaBHeHHH TOT lite yqacTOit, noJiyqeHHH~ npH pyqHoM woioMeTpHpoBa-

mm, noKaaaH Ha pHc.6a •. Ha pHc.6B npHBe.zteH peayJI:&TaT aBTmJaTH-

qecuoro ciJoToMeTpHpoBaHHH TaKoro lite y'tlacTRa nnacTHHKlil (ToT lite Hc

ToqHEK), HO nplil SKCITOSHIUIH 40 'tl8COB, BOSMOlltHOCT:& BOCnpOlii3Be,1leHHH 

uaqaJil,uw( ycJIOBHi! noaB'oJirieT 'c xopowet! -TOtiHOCT:&io conOCTSB]lfiT:& no 

l!HTeHCHBHOCTH peayJIDT8Tbl qiOTOMeTpHpOB8HHH paaHbiX nnaCTHHOK, 

· 8KcnnyaTaU¥.H npHC5opa c KOHUa ~970 ro.&a noiCaaana era BllCOKYID 

s~eKTkiBHOCT:& H Ha.&elitHOCTI>. Sa sTo Bpeua oC5pa6oTaHo 6onee 100 

IIJ18CTHH CO cne_KTporpaUMSJ.!H, 

ABTOPll C5Jiaro,1lapnlil K.fl.rpoLI,OBY, tL3BOJil>CKH, B.B.KyaHeUciBy, 

IT.T.llpOKOclJ:&eBy aa noJieBHI\Ie OOC~eHHH, BHliiM8HHe H no]l,&ep~Ky, 

B.A.Dna.ztHMHpoBy, s.aa~nep, B.~.~OMHHllX i M.~.~oMHHllX aa noMa~ 

npll OTJI8;D;Ke CHCTellbl.· 
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PHc.1 EJIOK-cxeMa annapaTyphl, JllcnonLsyeMoil AJIH aBTOMaTHtJecuoPo 
WOTOMeTpHpoBaHHH. 
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PHc.2 BnoK-cxeua perzcTpzpym~ea cHcTeMM aBTOMaTH~ecKoro 
MHKpo!IJoToMeTpa. 
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aBTOMaTH~ecKoro YHKpo~oToMeTpa. 
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PHc.6 CrreHTp~ ROHBepcHOHHMX aneHTpoHoB rrperrapaTa Tep6Reno~ 
q!paHmm. 3RcrroaHI..UH! 4 qaca: a. - PYllHoe ¢oToMeTpuponaHHe 

(:,l<IJ-4); 6. - 8BTOM8TllllCCK08 cj)OTOM8TpMpOB8HH8. 

B. - Ta JK8 4.Jp81\J;.\Hll, 3I\CTI03L11..Uiff 40 ll8COB, 8BTOM8TL1ll8C.!W8 

ij)OTOMCTpHpOB8HMe. 
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ITperrpnHThi n cooome 
llMHOro OoMeHa,yHnBepcn 
HBY'!HbiM rpyrrrraM H OT)l€ 

ITonyqaTenHM nsnann 
HBHTb HHHUHBTHBY B 6ec1 

o6MeHa rrpHHHMaiDTCH H8 
'ny6nHK8UHH no. TeMaTHKE 

EnHHCTBeliHbili: mui: 
9TO penpHHTbl t OTTHC:'Kil . ( 

B pHne cnyqaeB Mh 
6onee KpynHbiM nonytiaT• 
cnaTb HaM K8KHe-nH50 K 

mypHanbi1 lf3Jl810IUHeCSl B 

HsnaTenbCKHii . oTne1 
COB Ha BblCbinKY II3Jl8Hll 

YK83blB8Tb HH)leKC sanp. 

ITncbMa no nceM nc 

oT)lenbHbie II3Jl8HHSI cneJl; 

Allpec JlnH nochmKll 

6ecnnaTHOH noiinncKH Ha 


