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> 1. Bee,lleHMe 
-'-'. 

nporpaMMHOMY KOMrlJleKcy ~IIICTeM HaKonneHIIIH, ynpaarieH~H·l-1. KO~OnH cneKT
poMeTpOB HC8P III CKAT /1,2/ 6bin nocBHIJ.leH psi.it ny6n111Kau111£1/3:5/'. B K0Top1:,1x · 
noApo6t-io pacc:MorpeHbl, KaK cxeMa opraH1113aUM111 KoMnneKca, T?!' 111 · ocHoBHble· 

. 111,ne111; no.ri_o)KeHHble B ero OCHOBy. 8 .qaHf!.Ot! pa6oTe.aBTOPbl CAElJHlJJ~a~eJIT.Ha. 
noApo6HOM on111caH1,1111 111Hrepcj:>e£1ca III oco6eHHocrett 111cno11b36BaH111H 3aAa-t Tofa 

j ' • • '--a•• • , • • '• , --• • • ' ' ,, • • f • '< 

111 Gani, He B03B_i:>all.lc!Hcb K J'.)a9cM0TpeH11110 paHee ony611111Koaa.HHoro; , . . . . 
- . ' ~ - , -, ~ ' ·., ,-

. 'i': YnpasiieHMe 3KCn03MLUt8M M 3anMCblO cneKTpOB (':iaAalfa'Tofa) 
. -. \_._ - . - . - .- ~:,,.__..'- ,}-

2.1 Ha3HalfeHMe ~· 
. ~· 

-3ana~a• Tota npeAHa3Ha~eHa AnH 'ynpasneHI/IH BpeMHnp'oneTH·blM aHa.n1113a1;opoM 
'HC8P /1/ 111·cKAT/2/ c-n0Mouib10 61101<a-ynpaaneH111H aKciiep11111,1ei-tmM (6Y32).-;,.. 
0Ha 06ecnet:i111aaeT HaKon11eH111e ·L,1· 3cllll/1Cb Hei:iTpOHHblX crieKTpOB OT' Myn~iw:ie- .. · 
TeKTOPHO~ :c111cTeMbl,= 'HaKOfUleAHblX B· MOAyne· IIIHKPeMeHn'.ioc:t ';,aM51Tl,1. (Ml11n). 

· · YnpasneH111e ao3MO)KHO ·s AByx pe)KlliMax: py-tHOM 111 aaroMarn-tecKoM, noA K<>Ht-
.. poneM 3aA8.'tlll Join /3,4/. .3KCn03111Ll,l,1H JJ,OJJJKHa 3aAaBaTbCHcno n1060My 1113 ipex 

. .__8()3MO)l(Hb1X napalllierpoa: BpeMeHI/I,. 'l~cny W,,KllOB peaKTopa Wllll 3Ha'!eHIIIIO 
- - . MOHIIITOj:)Horo C':leT'i~Ka: .8 aBTOM8Tlll'tecKqM~pe:lKIIIMe BblnO.nHeHl:lble lll3MepeH111fl 

npoTOKOn111py10TCH. 8•. ~aronOBKE! npo~oKona' ,AOn)l{Hbl_. np111cyrCTBOBaTb IIIM~ 
n6nb30BciTenH, H·a3BaHii1e o6pa3ua, ltlMeHa· cj:>ai1Jloa co cneKTpaMlll III PHA APYrlllX. 

, napaMeTpOB; KOTOpble 3a.,ia10TCH noni,joaai-eneM rip't-1 pa6oTe C 3a.ria-te£C . 
- _C" - - ·,_, - • -- - • • _- • _, - ·- :·. • 

... 

2. 2 IIIHTep<l>etic . \ ~ 

- - _ _,,., 

OCHOBHOe .· OKHO .·. 3aJJ,a'tl-1 •Tota. lt1306pa)l(eH0 fja · p1-1c.1 · .. Ot-10 COCTOIIIT 1113 nm111 
6onbw111xnone£1,_.KalK,Uoe Vl3 KOTOpblX 06beJJ,111ii5ieT 60.riee MeJJKl/le o6be)CTbl~ • ',. 
8·neBOM sepx!ieM yr.ny pacnonmKeHO none ~eHrncj:>111KaU111111 o6paaua; B KOTOPOM 

, 1 BbiBeJJ,eH61 Tei<yut'1e 3Ha'IEJH1'1H: - . . . ·. . . . -- . ' - __ , _,' ,, -. 

~-, 

I User> 111MH nonb30B~Tenfl. ... [ .. ,...: ·Unkriovm 
Filename~": Wa6nbH IIIM8H c:j)a£1nos AflH ·sample.$00 

coxpaHeH~i cneKTPOB. . . ;., .\ . .. 

. --=:-ce.e •. • ¾ . ·, ·.. • • • •• • •.. . ' 
H1-1)1(e pacoono)l(eHO none; KOTOpoe 'MbJ·'.6yJJ,eM .Ha3b1BaTb' [loneM..:.n,apaMeTpoff ·" 

. ·. ~KCn031-1Ul-1~. OHO npEiJJ,Ha3Ha'!eHO Jl}lH IIIHAIIIKaUVll,1 TeK\futl4X 3Ha'-ieiivi£1 ~--.. . . . 
' . - - - -- ' - c-., - -

/· _, 

01(8 Ef"! 1 ma aMeT . . . . ,: ", . F •, •• 

: , 11 , •~ , :::. 8µc:::M>1-v1...J1vic:µ~nv1N · _ I ·,,# 

· · © Ofu.~:i,11ett~blii .11tti:'nitj:r ll;;p~i,;x 11cCJienos:i~ii. Jly6tia., I 99; 
~-.~ .-,>'< -~ ,::••,.'--:• <," :.'..••~•, •:'"'• •••' ~ V :,,"':- ••~~--••• .. :~ )TC-•--
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napaMeTp, onpe.(lenHIOIJ.llll£1 Afll/lTenbHOCTb l-13MepeHIIIH, BblJJ,eneH opaH)l(eBblM 
uaeTOM. Me)l(Jly l-13MepeHIIIHMl-1 OH COOTBeTcTByer 3aJJ,aHHOMY 3Ha'!eHl-1IO, BO 
speMH 1113MepeHI/IH - 3Ha-teHIIIIO, OCTaBWeMyCH AO KOHUa 1-13MepeHIIIH. 0CTaJlbHble 
.o.sa napaMerpa Me)l(JJ.y 1113MepeHl-1HMl-1. noKa3blBalOT 1-1rorosb1e 3Ha-teHIIIH nocne.o.- · 
Hero 1113MepeHl-1H, BO speMH 1113MepeHl-1H - TeKYIJ.ll-1e 3Ha'leHIIIH, HaKonneHHble C 
MOMeHTa Ha-tana 1113MepeHIIIH. 

P111c.1. fnaBHOe OKHO 3aJJ,aYIII Tota 

napaMeTpbl on111caHHblX BblWe nonec:t 3aJJ,alOTCH B PY'tHOM
1
pe)f(l,1Me nocne peJJ,aK

TlllpOBaHl-1H napaMeTpoa Ha)l(aTllleM KHOnKIII Edit, a B. aBTOMaTlll'teCKOM pe)l(l/iMe - C 
nOMOIJ.lblO cneu111anbHblX KOMaHJJ,, BKlllO'teHHblX B KOMaHJJ,Hbl~ H3blK. 

t ni, .. ,.., .. ~· . ,, •.. -m·1· U tJu a-;. l,ii.&4~ -~ 1.t~.rHI f,!~i .. .a.Al,._1 • 

!: " µ, ll!l·!;Jm.u i.KC."::';'i;}i,:iiJU!l . 

ti !5MS.fl~1CT£H.t\ · 
:;;-,4---:;. ~---



Hl-1)Ke pacnon0)KeH0 none. B K0T0P0M BblBeJ].eHbl HeKOTOpble napaMeTpbl, 3aJ].aH
Hble B KOHcf>1t1rypau1110HH0M cf>aCine: 

Start delay [us] CyMMapHblW CJ].B"1r CTapTa BpeMeHH0ro aHaJllll3aTOpa 
0TH0CIIITenbH0 BCnblWKIII peaKTopa 

Memory position Ha'-laJlbHafl n03"1Ulllfl B Mllln cneKTp0B OT nepBoro . 

JJ.eTeKTopa ····--··--·-·····-··· .j 
.... ····I 

i 

Platform angle[deg] : nono)KeH111e noBopornoCi nnaTCpopMbl cneKTpoMeTpa J 
Period i);\arn "1 H0Mep 1113Mep111TenbH0ro UIIIKJla peaKTCJ.P..? ........................ .l 
8 HVl)KHeCi '-laCTIII 0KHa pacnono)KeH0 none J].lllarH0CTIIIKIII Ill IIIHcf>opMaUIIIOHHblX 
C006ll.leHIIIW. . 

B npaaoei '-!acrn .OKHa noMell.leHbl IIIHAll!Karnp pa6oTbl aHan1113arnpa (BBepxy) 111 
crnn6eu KHOn0K PY'-IH0ro ynpaBneHlllfl 3a)J.a'-Jeei. 
npf!MoyronbHblW "1HJ].IIIKaTOp pa60Tbl BpeMeHH0ro aHaJ11113aTOpa ' B npouecce 
HaKonneHlllfl cneKTp0B IIIMeeT 3eneHblW cf>oH, "1 KpaCHblW - B np0TIIIBH0M cny'-lae. 
KpoMe srnro. B '.HeM yKa3blBaeTCfl speMfl nocneJ].Hero BKJllO'-leH~fl{BblKJllO'-leHl/lfl 
3KCn03111UIIIIII. 

iE§: 
'lleiss ,.. 

b1.$00,.. 

0 ,.. 

P111c.2. OKHO BB0J].a III peJ].aKT1t1posaHl/lfl napaMeTp0B 

KHonKa Edit npeJJ.Ha3Ha'-leHa JJ.Jlfl BBOJJ.a/peJJ.aKT111posaH111fl .· napaMeTpos noneei 
111JJ.eHT111cf>1t1Kau111111 06pa3ua 1,1 napaMeTpos sKcno3111u111111. nocne Ha)KaT111fl Ha Hee Ha 
3KpaHe nof!BnfleTCfl 0KH0 Edit parameters (p111c.2). ,ll,Jlfl peJ].aKTIIIP0BaHlllfl nJ06oro. 
napaMeTpa Hy)KH0 nepesecTIII KYPC0P MblWIII Ha none BB0Aa C00TBeTCTBYIOll.lero 
napaMeTpa, BBeCTIII H0B0e 3Ha'-1eH111e Ill Ha)KaTb "Enter" Ha KJlaBlllaTYpe 
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rpacf>111'-!ecKoro JJ.lllcnnefl. 1113 napaMeTpos Time - Starts - Monitor JJ.0CTaTO'-IH0. 
3aJ].aTb TOnbKO IIIHTepecylOll.llllCi napaMeTp. ,ll,Jl51 BblX0J].a 1113 0KHa peJ].aKTlllpOBaHl/lfl 
HY)KHO Ha)KaTb KHOnKY Ok JJ.Jlfl n0J].TBep)KJJ.eHlllfl pe3ynbTaTOB peJ].aKTIIIP0BaHlllfl 111n111 
Esc, '-IT06bl aHHyn111posaTb IIIX. . . . 

KHonKa Exp npeJ].Ha3Ha'-leHa· ,ll,Jlfl PY'-IHOro ynpaBnei;11151 3KCn03111UVJeCi. nepsoe 
Ha)KaT111e BKJllO'-laeT 3KCn03111UIIIIO. np111 3T0M 06HynfleTCfl IIIHKpeMeHTHafl naMflTb, 
ycrnHaBnlllBaeTCfl BP8Mfl _Ill 3aMeHfleTCfl. ct>oH s' 11HJ].IIIKaTOpe pa60Tbl aHaJ11113aTOpa. 
Bo BpeMfl 3KCn03111UIIIIII nep1110J].lll'-lecKV1 .· BblBOAflTCfl T8KYll.lllle 3Ha'-leHlllfl B none 
napaMeTpoB sKcno3111u111iii: noBTOpHoe Ha)Kan1e Exp BO BpeMfl 1,1311,1epeH1t1fl HeMeJJ.
neHH0 BblKJlJO'-laer s1<cno3111u11110. 6onee noJJ.po6Ho · 06 ynpaBneH111111 sKcno3111u111eCi 
Han111caH0 Hlll)Ke: B pa3J].ene "3anycK 1113MepeH~fl•: 
KHOnKa Rec npeJ].Ha3Ha'-JeHa AJ]fl PY'-IH0f0 coxpaHeHlllfl cneKTpOB. np111 Ha)KaTIIIIII 
Ha KH0nKY nOflBJl9eTCfl 0KH0 (pl-ic. 3), B K0TOp0M no.rib30BaTenb IIIMeeT B03M0)K
H0CTb OTpeJ].aKTlt1pOBaTb C0CTaB III nopflJ].0K 3anlllCblBaeMblX J].eTeKTopoB, a TaK)Ke 
JJ.lllana3oH 3an111cb1BaeMblX Kai-lanoB. 

lDltlls:flll labcdefg-". .11----------A 11.~-~~----". lt-----------A I 
lif§~su1111111i□1u11~11111;11[;t13100A1 1 · · 

PL:1C,3. OKH0 3an111c111 cneKTp0B 

,ll,Jlf! BblX0J].a 1113 0KHa Hy)KH0 Ha)KaTb KH0nKY Ok JJ.Jlfl n0J].TBep)KJ].eHlllfl pe3ynbTaTOB 
peJ].aKT111pcmaHlllfl 11111111 Esc. '-IT06bl aHHyn111poBaTb I/IX. 
KHonKa Auto nepeKJ110'-1aeT 3aJ].a'-ly B aBTOMarn'-leCK1t1Ci pe)KIIIM JJ.Jlfl pa6oTbl noA 
ynpaBneH111eM 3a)J.a'-IIII Join. np111 3TOM caMa KH0nKa 0Kpaw111BaeTCfl B )K8nTblW 
UBeT. noBTOPHOe Ha)KaTl/le 0TMeHfleT aBTOMaT1t1'-leCKIIICi pe)KIIJM. 
KHonKa Susp npeJJ.Ha3Ha'-leHa JJ.Jlfl BpeMeHHoCi np111ocTaHOBK111 1t13MepeH111fl. nocne 
·nepsoro Ha)KaT"1fl 3KCn03111Ulllfl BblKJllO'-laeTCfl, a caMa KH0nKa OKpaw111saeTCfl B 
KpaCHblCi UBeT. nosrnpHOe Ha)KaT1t1e B0306HOBnfleT npepsaHH0e 1113MepeH"1e. 
KHonKa Quit 0KaH'-IIIIBaeT pa60TY 3aJ].a'-IIII Tota. 

2. 3 KoMaHAHblH H3blK 

,ll,Jlf! ynpasneHlllfl 3aJ].a'-!eCi Tota B aBTOMaT111'-leCK0M pe)K1t1Me npeAJ1araeTcfl 
cneJJ.YIOll.llllCi KOMaHJ].HblW fl3blK. 

filk'11'<l.t1! ... 

test 
open_prot <filename> 

osepKa BKJllO'-leHl/lfl aBT0MaTl/l'-leCK0ro pe)Kll!Ma. 
OTKPblT"1e npoTOK0nbH0ro cf>aCina c IIIMeHeM filename. 
Ecn111 yKa3aH cneu111anbHblW CIIIMBOn '#', TO IIIMfl 

eTcfl 1113 nvT1t1, onpeJ].eneHHoro B 
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,------------..,.------------------------:-~-············ 
DATADIR, 1t1MeH1t1 cpa11111a lll3 wa6110Ha 1t1MeH cpa111110B 
(napaMeTp Filename ltl3. nom1 1t1,ueHTlll<PlllKaL.lllllll o6pa3-
ua) lll pacw1t1peH1t151 ·.bet". Ec111t1 yKa3aHHbllll cpa11111 ell.le 
He CYll.leCTByeT, OH C03,UaeTC51, lll B Hero 3anlllCblBa
eTC51 3aro110BOK. llanee lllM51 cpa11111a B03Bpall.laeTC51 
3a,ua'-1e Join. np1t1MepHbll/l Blll,U npoTOKOJlbHOro cpa11111a 

1------------t·,UaH_ B np1t1J10)l(eHllllll. ····································•··· 
expo <parameter> 3Kcno31t1Ulll51 06pa3ua c nOc11e,uyJOll.le£i 3an1t1cbJO no-

Jly'ieHHblX cneKTpOB. B Kai:iecTBe napaMeTpa o6bl'iHO 
yKa3blBaeTc51 wa6110H, c11e,uy10ll.lero cpopMarn 
#<char1 > .$<char2><char3>, r.ue .<chari> 03Ha'-!aeT 
ASCII ClllMBOJl. BMeCTO 3HaKa '$' no,UCTaBJl51eTC51 
6yKBa, o6o3Ha'iaJOll.la51 .ueTeKTop . SrnT wa6110H 
BMecTe c napaMeTpaMlll Filename iii Sample l/13 no1151 
1t1.UeHT1t1¢1t1KaU1t1lll 06pa3ua lll DATADIR onpe,uen51JOT 
lllMeHa <t>a111110B ,ull51 coxpaHeHl/151 cneKTpOB lll MeCTO l/lX 
coxpaHeHl/151. DATADIR onpe,ue11HeTKarn11or, a KOTO
poM xpaH51TC51 cneKTpbl. 8 3TOM KaTa11ore ,ull51 3anl11Clll 
cneKTpoa .uaHHoro o6pa3ua co3,uaeTC51 no,uKarnnor c 
lllMeHeM, COOTBeTCTBYIOll.llllM 3Ha'-!eHlllJO napaMeTpa 
Sample. Ha'iano 1t1MeH1t1 ¢a11111a c nepaoro ClllMBona 
.uo TO'iKlll 6epeTc51 lll3 Filenam.e. llanee .uo6aB1151eTc51 
<char1 >, o6bl'-IHO o6o3Ha'iaJOll.lllllll HOMep noaoporn 
06pa3ua, 3aTeM '.', ,uanee BMecTo '$' no,ucTaB1151eTc51 
6yKBa lll.UeHTlll<PlllKaUllllll .uernKTopa (a-g), a B KOHUe -
<char2><char3>, 03Ha'-laJOll.lllle HOMep no3l11Ullllll B 
noaoporn (0-49). ECJllll '#', OTCYTCTByeT napaMeTp, ! 

! paccMaTp1t1aaeTc51 He KaK wa6110H, a KaK lllM51 cpa11111a. I 
1 ECJllll OTCYTCTBYJOT ,upyrne 3JleMeHTbl uia6110Ha, TO : 

L__ OHlll 6~.l?.Y.!C51 lll3 Filename. ·········___: 
! samole <name> 3a.u<!!:!_1t1e 1t1MeH1t1 06pa3ua. i 

! user <name> 3a,uaH1t1e 1t1MeH1t1 nom,::ioaarn1151. 
i file <name> 3a,n~~~e wa6110Ha 1t1MeH1t1 "ct;"~·~"n-a-.-----·· 

i time <value> 3a,uaHllle 1t1Hrnpaa11a apeMeHlll ,un51 onpe,ueneHl/151 
! 3KCn03lllUllllll. BoeM51 onpe,uen51eTC51 B CeKVH,uax. 
' starts <value> 3a,uaH111e 'llllCJla crnpTOB peaKTopa ,un51 onpe,ueneHl/151 ! 

3KCn0311!Ullllll. . .............. ; 
monitor <value> 3a,uaH111e 'llllCJla MOHlllTOPHblX lllMnyllbCOB ,ull51 onpe,ue- ! 

1--------------t--'11_e_H_lll_51_.3Kcnoa1t1Ullllll. . ..... l 
· details 8KJ1JO'ieH1t1e pe)l(l/lMa no.upo6Horo npornK0111t1poaaH1t151 j 
i pa6o~~ 3ap.a'llll. ·-···-··· ....... .. j 
! .. no_details BKlllO'l_~Hllle o6bt'lHOro pe)l{l,1~.? ... r.tJ.>OTOKOJllllF.J.().El.?.tt.111.s:i, ......... .1 
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2. 4 3aAaH1,1e KOH<l>Hrypau1,11,1 

K0Hcp1,1rypau1t1H 3a,ua'l1t1 3a,uaeTcH B cpa111ne spectrometer.cnf, Kornpb1111 51BJl51eTc51 
o6ll.llllM ,un51 acero KoMnneKca. ll1M51 napaMeTpa lll ero 3Ha'leHllle pa3,ue11eHbt 
3HaKOM '='. KoMMeHTapllllll Ha'llllHalOTC51 co 3HaKa ';' lll nO,U0Jl)KaJOTC51 .uo KOHUa 
CTPOKlll. Hlll)l{e on1t1caHbl B03MO)l{Hble napaMeTpbl KOHcj)lllrypau1t11t1: 

:ma "a.M's·"'"" -.. -1aaaseakf£i . .:-· · · ·. · .•.. ,·,. \-.: : · ., :· . .,,· . . . · ; ·, .. -
[MEMPOS . j__HoMep no3l11Ullllll.nepaoro ,ueTeKTopa.a.Mll1n .... 

MEMSPLIT i ct>aKTOP pa3,UeJleHl/151 Mll1n. YKa3blBaeT KOJllll'leCTBO cerMeHTOB, Ha 
! KOTOpble pa3,UeJleHa lllHKpeMeHTHa51 naM51Tb. ll0Jl)K8H COOTBeTCT-

' .... ·····-············· .. .L!!'J.El.?:!.6-.~n_!]2apaTHO ycTaHOBJleHHOMY pa3,ueneHlllJO. ··············-···· 1~~~~~~1'-~:~;:;::~~~i:~~!:::;:.:::~.,. 
i RECSTOP.... ... HoMep nocne.0,1:1~.i::.() ... :3.?.IJ.1'!~~1.s..aeMoro KaHana. 
i ... DATADIR .............. 111MH .. Karn11ora . .unH.3an1,1c1t1 .. cneKTpoB ................... . 
: .PLATFORM i nono)l{eHllle. noaopoTHOIII. n11anpopMb1 .. cneKTpoMeTpa ..... 
/ PERIOD / .O,arn lll HOMep lll3MeplllTeJlbHOro UlllKJla peaKTOpa, HanplllMep, 

. . ....................... [ .. May95c1 .......................................................................................................... . 
i CHANNELS i TeKCTOBaH cTpoKa, onpe,uen51JOll.la51 nopH,uoK 1,1 cocrnB 3an1t1cb1-

i BaeMblX ,ueTeKTOPOB. Ka)l{.ltbll/l 3JleMeHT B CTPOKe COOTBeTcTByeT 
I . 
j O,UHOMY ,ueTeKTOPY, HOMep no3l11Ullllll B CTPOKe - HOMepy cerMeHTa 
! B Mll1n. 6yKBaMlll a,b lll T.,U. YKa3aHO COOTBeTCTBllle .uernKTOpaM. I 3HaKOM '*' OTMe'leHbl pa60T810ll.llll8, HO He3an1t1Cb1BaeMble KaH;:lJlbl. 

L. ........ ············ 1 3HaKOM ' - ' OTMe'lel:l.6..' ... l:J~P?..g_().T.?..LJA111~ .. i<:?..H.<l.f.1'?.1.: .......................... . 

2.5 BaaHMOAeMCTBHe c MOHl,ITOPHOM aaAa~eM 

B npouecce 3KCnOHlllpOBaHlll51 06pa3ua H8111TpOHaMlll 3a,Ua'la Tofa neplllO,Ul/l'leCKlll 
npbBep51eT cpnar pa3peweHlll51 3KCn03lllUllllll, BblCTaBJl518Mbll/l ,upyflllM KJlllleHTOM 
KOMnneKca - 3a,ua'le111 Moni/3/. np1,1 oc11a611eH1t1lll nornKa HelllTpOHOB Hlll)l{e ycrn
HOBJleHHoro ypOBH51 Moni c6paCblBaeT cj)nar, ClllfH8Jllll3lllPY51 .UPYflllM 3a,Ua'laM 0 
Heuenecoo6pa3HocTlll npo.uo11)1{eH1t151 lll3MepeHlll51. nony'llllB no,uo6Hoe npe,uy
npe)l{.lteH1t1e, Tofa aBTOMaTlll'l8CKlll BblKJllO'laeT 3KCn03lllUllllO lll nepeXO,UlllT B co
CT051Hllle "suspend", B KOTOpOM H8XO,Ul/lTC51 .uo BOCCTaHOBJleHl/151 lllHTeHClllBHOCTlll 
HelllTpOHHOro noTOKa. O6paTHbll/l nepexo.u TaK)l{e npolll3B0,Ul/lTC51 aBTOMaTlll'leCKlll. 

2. 6 3anycK aaAa~H 

nepe,u 3anycKoM 3a,Ua'llll nonb3oBaTenb .uomt<eH aarpy3l11Tb ,upavmep sce2adrv . 
.uecKplllnTop sce2a 1t1 lllHlllUllllllpOBaTb YCTPOIIICTBO Bce2a: 

load Bce2adrv 
load Bce2a 
iniz sce2a 
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3areM cne.uyer 3anycn1Tb 3a.uaYy X-.upavisepa: 
xsce2a& 

CaMa 3a.UaYa 3anycKaercH 
tofa2 & - .[lnH pa60Tbl B 06bl4HOM pe)l(111Me 

111 
tofa2 -auto & - ,nnH pa6orbl cpa3y s asroMarnYeCK0M pe)l(111Me (np111 

3T0M 3a.Ua4a caMa npe.usap111renbH0 3arpy)l(aer 3HaYeH111e napaMerpos, cnaceH
HblX Ha npe.Ubl.UYl.l.leM ceaHce). 
M0)l(HO TaK)l(e 111cnonb30BaTb np111 3anycKe CTaH.UapTHble Knl04111 X-Knll1eHTOB, 
Hanp111Mep, 

tofa2 -geom +100+400 
,nnH 3a.uaH111H no3111u111111 oKHa 3a.uaY111 Ha 3KpaHe .u111cnneH. 
O6bl4HO 3arpy3Ka Heo6xo.u111MblX Mo.uynevi 111 111H111u111111posaH111e scex ycrpovicrn 
np0ll13B0.U111TCH aBT0MaTll14eCKll1, Kor.a.a nonb30BaTenb Ha4111HaeT ceaHC pa60Tbl C 
VME-KoMnb10repoM. ,llnH 3anycKa 3a.Ua4 KoMnneKca y.uo6Hee socnonb30BaTbCH 
K0MaH.UHblM cpavin0M exp, K0TOpblvi 3anycKaeTCH 

sh -f=exp 

2.7 3anycK H3MepeHHH 

nocne 3arpy3Kll1 111 3anycKa scex 3a.ua4 MH HaYana co6crseHHO 1113MepeHll1H 
He06XO.U111MO Bbln0nHll1Tb cne.uy10l.l.lY.IO nocne.uosarenbHOCTb .uevicrn111vi: 
1. Bsecrn 3HaYeH111H napaMerpos 111.ueHrncj)111Kau111111 06pa3u.a 111 3a,iiarb ,nn111renb
HOCTb 3KCn03111U111111. ,llnH 3TOt'O Ha)l(aTb KHOnKY Edit. Bsecr111 3Ha4eHll1H napaMeT
pOB Sample, User 111 Filename. 8b16paTb Hy)l(Hblvi cnoco6 3cl.Uc3.H111H 3KCn03111U111111, 
sse.uH )l(enaeMoe 3HaYeH111e s none sso.ua coornercrsy10l.l.lero napaMeTpa. 3.uecb 
111 .uanee MH sso.ua 3HaYeH111H Heo6xo.u111Mo nepesecrn KYPC0P Mb1Wll1 Ha )l(enae
MOe none, Ha6paTb Ha Knas111arype Heo6xo.u111Moe 3Ha4eH111e 111 o6.H3arenbHO s 
KoHue Ha)l(aTb "Enter" Ha Knas111arype. nocne sso.ua scex napaMerpos Ha)l(aTb 
KHOnKY Ok .[lnH B03Bpara B 0CHOBH0e 0KHO. 
2. np111 pa6ore B aBTOMaTlt14eCK0M pe)l(111Me Ha)l(aTb Ha KHOnKY Auto 111 npo.uon)l(ll1Tb 
pa6ory B OKHe 3a.ua4111 Join. 
3. np111 py4HOM ynpasneHll1111 Ha)l(aTb KH0nKY Exp, np111 3TOM: 
- o6Hynll1TCH 111HKpeMeHTHaH naMHTb; 
- ycraHOBll1TCH speMH B 111H.U111Karope pa60Tbl aHan1113aropa, a era cj)OH 3aMeHll1TCH 
Ha 3eneHbIvi; 
- BKnl04111TCH 3Kn03111U111H. 
Bo BpeMH 3KCn03111U111111 TeKYl.l.lll1e 3Ha4eHll1H B none napaMeTp0B 3KCn03111Ull1111 
o6HOBnHIOTCH nepll10.ll1114eCKll1: 
nocne 0KOH4aHll1H 3KCn03111U111111 cj)0H 111H.U111Karopa CTaH0Bll1TCH KpaCHblM. 
4. ,llnH PY4HOvi 3an111c111 cpavinos Ha)l(aTb KHOnKY Rec. 8 n0HBll1BWeMCH OKHe Ha)l(aTb 
KH0nKY Ok. Ecn111 cn111coK .uereKTOP0B, 3a.uaHHblvi B KOHcj)111rypau1110HHOM cpavine, 
Hy)l(.IJ.aercH B 1<oppeKu111111, BbinonHll1Tb npe.usap111renbHO Heo6xo.u111Moe 
pe.uaKT111posaH~1e. 
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3. YnpaeneHHe TeKCTypHblM roHH0MeTp0M ( 3aAa'la Goni) 

3. 1 Ha3Ha'leHHe H 06111He Tpe6oeaHHH 

TeKcrypHblvi roH1110Merp cneKTpoMerpa HCBP npe.a.Ha3HaYeH MH spal.J..leH111H 
111ccne.uyeMoro 06pa3ua aoKpyr .usyx ocevi ropll130HTanbHOvi "Phi" 111 aeprnKanb
Hovi "Omega", a raK)l(e ,nnH aepr111KanbHoro nepeMel.l.leH111H 06pa3ua a.uonb oc111 
"Z". MexaHll13M ynpasneHll1H Bpal.J..leH111eM B0Kpyr OCl-1 "Phi" 111MeT 0A111H npoMe)KY
T04Hblvi KOHTaKT, 0Cll1 "Omega" - .usa npoMe)KYT04HblX , a TaK)l(e neBblvi 1-1 npaBblvi 
K0HUeBble KOHTaKTbl, MexaHll13M aepr111KanbHoro nepeMel.J..leH"1H B.U0nb 0Cl,1 "Z" 
111MeeT o6a K0HUeBblX K0HTaKTa. Bpal.J..leHll1H 1,1 nepeMel.l.leH111e Bbln0nHHIOTCH 
CO0TBeTCTBYIOI.J..lll1Mll1 waroBblM111 .ua111rarenHM"1. 
roH1110Merp cneKTpoMerpa CKAT 1-1Meer .use oc1-1 spal.J..leH111H 1,1 pHA npoMe)KYToY
HblX 111 K0HUeBblX K0HTaKT0B. 
,llnH ynpasneH"1H 3Tll1M"1 r0Hll10MeTpaM1-1 np111 noM0I.J..ll,1 VME-KOMnblOTopa 6bin 
pa3pa6oraH 6noK 6YWA2/1/, KOT0pblvi no3B0JlHeT nOAKn10YeH111e AO BOChMll1 
waroBblX .us111rarenevi, .uonycKaH Ha Ka)l(.IJ.0M pa3Mel.l.leH111e AO YeTblpex K0HTaKT
HblX .uaTY"1K0B: ABYX orpaHll1Y111BalOl.l.l111X nepeMel.J..leH111e, ~1 ABYX .[lnH HaXO)l(.IJ.eHll1H 
KOHTp0nbHblX TOYeK. 
3a.uaYa ynpasneH111H roH1110MerpoM A0ll)l(Ha y.uoanernopHTb cneAYIOI.J..l"1M rpe60-
saH111HM: 
- ynpasneH111e .us111rarenHM"1 roH1110Merpa ae.uercH nocne.uoaarenbHO; 
- nepeMel.l.leH111e ABll1raTenH 3a.uaeTCH B eA"1H111Uax (rpa.u, MM), yKa3aHHblX MH 
3Toro .us111rarenH; 
- H0BaH no3111U111H M0)l(eT 3a.D.aBaTbCH n1-160 OTH0.C"1TenbH0 TeKYmevi no3"1U111"1, 
n11160 B a6conlOTHblX K00PA111Harax, ecn1,1 Cll1CTeMa TaKOBblX 6bina npe,O:aap1-1renb-
H0 onpe.ueneHa; , , 
- no rpe6osaH11110 nonb3osarenH 06ecneY111aaercH nporpaMMHbli1 KoHrponb 3a 
HeBblXOA0M 1,13 yKa3aHH0ro .u1-1ana30Ha; 
- ynpasneH1-1e r0H"10MeTp0M BblnOnHHeTCSl KaK caM0CTOSlTenbHO, TaK 1-1 B aBTO
MaT1-1YeCK0M pe)l(111Me no.a. ynpaaneH1-1eM aa.uaY111 Join/3,4/. 
3a.uaYa .uon)l(Ha nocTOHHHO 1-1HcpopM111posarb nonb3osarenH o TeKYl.l.levi noa1-1u1-1111 
o6paaua, C0CTOHHll1111 K0HTaKTHblX .uaTYll1K0B 111 HanpaaneHll1"1 apal.J..leHll1H .ua111rare
nH. 

3.2 li1HTepcJ>e'1c 

OKHO 3a.uaY111 Gani HanoM1-1Haer ra6n1-1uy K0Hcp111rypau1-1111 c .uo6asneH111eM cnpasa 
cron6ua KHonoK 1,1 CH"13y' - nonevi K0MaHA 1,1 .u111arH0CH1K"1 (CM. p111c.4). KaK 1,1 B 
ra6n111ue, y1,1cno crpoK cooraercrnyer y1,1cny waroBblX .us111rarenei1, 1,1 B Ka)l(.IJ.0vi 
CTpoKe co.uep)l(l-1TCH 111Hq>OpMaU~1H, OTH0CHI.J..laHCSl K K0HKpeTHOMy .us111raren10. 
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P111c.4. OKHO 3aAa'illl Goni 

B J18B0M CTOJ16ue pacnonmKeHbl KHOnKIII, noMe'ieHHble IIIMeHaMIII AB111rarn11e111. 

Ami Bbl6opa aKTIIIBHOro ABlllrarnml HaAO Ha)l(aTb COOTBSTCTBYIOLl.lYIO KHOnKY, 

nocne Yero :,na KHOnKa 6yAeT BblASJleHa 6onee IIIHTeHCIIIB.HblM UBSTOM. 

Bo BTOPOM CT0116ue BblBSAeHbl 3Ha'ieHll15l TeKYLl.llllX no3111Uli1111 TeX AB111rarn11e111, AJ15l 

KOTOpblX c noMOLl.lblO KOMaHAbl setpos 6b!Jla 3aAaHa CIIICTeMa OTC'ieTa. An5l 

OCTaJlbHblX ABlllraTeJJel/1 none OCTaeTC5l nycTblM. 

B TpeTbeM CTOJ16Ue noMell.leHbl o6o3Ha'ieHll15l e)llllHIIIU 3a,naHll15l nepeMell.leHl/151 

AJJH Ka)l(Aoro ABlllraTeJJH. 

Aanee BnpaBO 'ieTbrpe crn116ua o6o3Ha'ialOT HaJllll'illle Ill COCT05lHl/le KOHTaKTHblX 

)laT'illlKOB. MeTKIII nplllCYTCTBYIOLl.llllX AJ15l Ka)l(Aoro JlBlllraTeJ15l )laT'illlKOB 111306pa)Ke

Hbl 'iepHblM UBeTOM, a OTCYTCTBYIOLl.llllX - cepblM. KorAa ABlllraTeJlb HaXO)ll/lTC5l B 

n03111L(IIIIII AaT'illlKa, UBeT cj)oHa B COOTBeTCTBYIOLl.leM none MeH5leTC5l Ha )KeJlTbll/1. 

nocneAHllll/1 CT0116eu 3TOl/1 Ta6JJIIIL(bl noKa3blBaeT HanpaBJ1eH111e JlBll1)1(eH1115l JlBlllra

TeJlel/1. Kor)la ABlllraTeJlb BKJllO'ieH, useT COOTBeTCTBYIOLl.lero no1151 M8H5leTC5l Ha 

3eJleHblllt, Ill B HeM no5lBJ15leTC5l 3HaK '>' np111 YCJJOBHOM HanpaBJleHIIII/I JlBlll)KeHl/!51 

BnpaBO Ill '<' - BJleBo. 

B npaBOl/1 'iaCTIII OKHa pacnOJlO)l(eH CTOJ16eu KHOnOK. 

KHonKa Stop aKTI/IBll13111pyeTC5l np111 ABlll)l(eHI/II/I ABlllraTeJ15l Ill npeAHa3Ha'ieHa AJ15l 

ero OCTaHOBKI/I .. ABlll)l(eHl/le MO)l(HO npOJlOJl)l(Tb C npepBaHHOl/1 no3111UIIIIII, ec11111 

Ha)l(aTb KHOnKY Cont. 8 aBTOMaTlll'ieCKOM pe)l(IIIMe o6e 3TI/I KHOnKIII HeaKTI/IBHbl. 

KHonKa Auto nepeKJJIO'iaeT 3aAa'iy B aBTOMaTl/l'ieCKl/ll/1 pe)KI/IM AJ15l pa60Tbl nOA 

ynpae11eH111eM 3aAa'il/l Join. np111 3TOM caMa KHOnKa OKpaw111eaeTC5l B )KeJlTbll/1 

UBeT. nosTOPHOe Ha)l(aTl/le OTMeH5leT aBTOMaTl/l'ieCKl/1111 pe)KI/IM. 

KHonKa Quit npeAHa3Ha'ieHa AJJH OKOH'iaHl/!51 pa6oTbl c 3a)la'ier7t Goni. 

none BBOJla I/IHJl111Kau111111 KOMaHJl pacnonmKeHo npHMO no)l "Ta611111ue111" 111 BHewHe 

HanOMI/IHaeT CO0TBeTCTBYIOLl.lee none 3a)la'il/l Join. An5l BBO)la K0MaH)lbl nOJlb30-
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BaTeJlb AOJl)KeH nepeBeCTI/I KYPCOP MblWIII Ha 3TO none, BBeCTI/I )l(eJJaeMylO KOMaH

JlY Ill Ha)KaTb "Enter" Ha KJlaBlllaTYpe. Ec11111 KOMaH)la BblnO[lHeHa 6e3 ow11160K, 

nocne BblnOJlHeHl/!51 OHa 6yAeT crnprn. B npOTI/IBHOM CJly'iae OHa He CTl/lpaeTC5l, Ill 

noJlb30BaTeJlb nony'il/lT B03MO)l(HOCTb OTpeAaKT111posaTb ee. Ec11111 AJll/lHa KOMaHAbl 

npeBblWaeT pa3Mep non5l, nOJlb30BaTeJlb MO)KeT CKaH111poBaTb ee BJleBO Ill Bnpaeo 

C noMOLl.lblO KHononoK "<" Ill ">" COOTBeTCTBeHHO. 

BHlll3Y OKHa HaXOAIIITC5l none IIIHcj)OpMau1110HHblX C006Ll.leHllll/1 Ill )llllarHOCTI/IKIII. 

3.3 KoMaHAHblH R3blK 

KoMaHAHbll/1 5l3blK npeAHa3Ha'ieH KaK AJ15l HenocpeACTBeHHO "py'iHOro" ynpaene

Hl/151 roHI/IOMeTpOM co CTOpOHbl oneparnpa, TaK Ill AJ15l ynpaBJJeHl/151 OT 3aAa'illl Join 

B aBTOMaTlll'ieCKOM pe)K111Me. 8 HaCT05lll.lee BpeM5l B 5l3blK BKJllO'ieHbl CJleAYIOLl.lllle 

KOMaHAbl: 

KdMaaAa .>:_ '•:<: ... _ J ot10eaawe: ·- · ·- ·. · ' · ·. :, ' , .: : · ·:; , 
'..<name> ....... . j -. Bbr6op B. Ka'iecrne. aKTIIIBHoro .. JlB111raTenH .. c .. L-1MeHeM .. nam.e; 

move X : - nepeMell.leHl/le aKTI/IBHOro .O.Bl/lraTeJ15l Ha X e)ll/lHI/IU OTHOCIII- ; 

........................................................ l .. TeJ1bHO .. Ter<yll.le111 .. no3111u111111; ................................................... . 

i setpos x [y z] i - onpe)leJ1eH111e TeKYLl.ler7t no3111u111111 aKTIIIBHoro AB111rarnn51 KaK [ 

i j n031/1UIIIIII x; ec11111 yKa3aHbl y Ill z, TO OHi/i onpeAeJ15llOT )ll/lana-

e-----------i_3_0_H_)lOnycTIIIMblX. nepeMell.leHl/lllt .ABlllrarn1151;··· ................ .. 

goto x l - nepeMell.lSHl/le aKTI/IBHOro ABlllraTeJ15l B a6COJ1IOTHYIO 

i getpos 
........ ,: ... 11031/ll(IIIIO x; ..................................... . 

! - BOCCTaHOBJleH111e TeKYLl.llllX n03111U111111 (111 Alllana30HOB) Bcex 

[ JlBlllrarnner7t 111 Bbr6opa aKTIIIBHoro JlBlllrarn1151 1113 cny)Ke6Ho-

nind I Id 11 I 1 r I 2ll 2r 

I 

: ro cpa11111a; ..... _ .... ·········--··------· · 
- nepeMell.leH111e aKTIIIBHOro JlBL-1raTeJ15l BnpaBO 1/1111/1 BJleBO C 

U8Jlbl0 noL-1CKa onpeAeJJeHHOro KOHTaKTa; nap~MeTp KOMaH

Jlbl 03Ha'iaeT: 

I - JleBblc:i KOHUeB111K; 

: r - npaBbll/1 KOHUeB111K; 

i 11 - nepBbll/1 npoMe~TO'iHbll/1 KOHTaKT, HanpaBJ1eH111e no111cKa 

! eneeo; 

l 1 r - nepBbll/1 npoMe~TO'iHbll/1 KOHTaKT, HanpasneHl/le 

[ no111cKa enpaeo; 

i 21 - BTOPOIII npoMe~TO'iHbll/1 KOHTaKT, Hanpas11eH111e nol/lCKa 

: eneeo; 

j 2r - BTopor7t npoMe~TO'iHbll/1 KOHTaKT, HanpasneHl/le no111cKa 

----~: .. enpaso ............................................................................. . 
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Aa11ee nepeYl/leJTIIIM K0MaH.ll,bl, 111en0Jlb3yeMble B pe)KJIIMe aBT0MaTJIIYeeKoro 
ynpaBJTeHIIIH: 

lt?.S!~JmB 
: test 
'open_prot 

details 

no_details 

&m'I -· .- .... , .... ,,_,,.; ,_ . .;,• ❖-•-;-.,v •• ;,;•,,,,·m ., __ 
aM-oTn1u;,:,:; ,,,, ,,,,,'• ~'/<''- ~, ,~':=.-: " '' uX.~,,. ❖" :-:,. ¼ %a:½~ { '' -;u',,, ,,,-,_.,-1,, 

< ~;:t;:.,. ~:-' ✓, ' ) n' ;.;.:°'{ ✓ • , ' { ,{ ,,❖-,,• ;,;.;,:'~., / ~;,:,,.,' 2 '(, N ~❖ :X 

j - nposepKa Ha BKflJOYeH111e aBTOMaTIIIYeeKoro pe)KJIIM<!_;. 
i -OTKPblTllle eo6eTBeHHOro np0TOK0JlbH0ro cpaC1JTa e IIIMeHeM 
: goni2intprotoeol.txt. npoTOKOJl 111en0JTb3yeTeH npelllMYl.1leeT-

.. __ / __ BeHH0_.ll,JlH __ reernposaHIIIH_f0HIII0MeTpa_ B_ npou,eeee_ pa6oTbl; _ 
: - BKflJOYeH111e pe)KI/IMa no.ll,p06Horo npoTOK0Jllllp0BaHIIIH pa6oTbl : 

__ ___ [ _ fOHIII0MeTpa; 
: - BblKflJOYeH111e pe)KIIIMa np0TOK0JTIIIP0BaHIIIH e6oes, ow11160K Ill 

___ : __ np0YIIIX. He06bl'-!HblX __ e111Tyau.111C1 .. 

B aBT0MaTIIIYeeKoM pe)KJIIMe see K0MaH.ll,bl Bbln0JTHHJOTeH KaK HenpepblBaeMble. 
noeK0JTbKY eaMbIC1 .LJ.0JTflllC1 nosopor earyior_o "Me.ll,JleHHoro" AB111rare11H Omega 
Bbln0JTHHeTeH MeHee -YeM 3a 2 Ml-1HYTbi Ill 06bl'-!H0 Tpe6yeTeH He Yalile YeM pa3 B 
10 -12 Yaeos." Mbl pew11111~ He yeJT0)KHHTb ee6e )KJ/13Hb. 

3.4 KoHCl>Hrypa._.HR 

8 eyl.1leeTByJOl.1leC1 sepe111111 38.ll,8'-llll YllleJTo .ll,Bl/lrare11eC1 Ill I/IX KOH(plllrypaLJ,IIIH 
38.ll,aJOTeH B o6uteM K0Hcp111rypau,1110HHOM cpaC111e K0MnJTeKea speetrometer.enf e 
noM0LilbJO onu,111111 STEPMOTOR. AnH Ka)K.ll,oro .LJ.B111rarem:1 s·HeM yKa3aHbl: 
- IIIMH .LJ.B111rare11H (oe111 nosoporn); 
- K03(p(pllll.J,llleHT nepeeYeTa waros B Bbi6paHHble e.ll,IIIHIIILJ,bl 1113MepeHIIIH; 
- H8388Hllle e.ll,IIIHIIILJ, 1113MepeHIIIH; 
- K03(p(plllLJ,llleHT, 3a.ll,aJOl.1llllC1 eKopoeTb .ll,Blll)KeHIIIH (spal.1leHIIIH); 
- YeTblpe napaMerpa, 3a.ll,810l.1llllX KOH(p111rypau,11110 K0HTaKTHb_lX .ll,aTYIIIK0B. 
OTHOelllTeJlbHblC1 nopH.1],KOBblC1 H0Mep 3JleMeHTa B Ta611111u,e eoornerernyeT H0Mepy 
KaHa11a 6110Ka 6YWA2, 3a.LJ.eC1ernosaHHOMY MH .ll,aHHoro warosoro .LJ.B111rare11H. 
Hanp111Mep, .ll,JlH eneKTp0MeTpa HCBP 3a.ll,aHa eJTe.ll,yJOl.1laH K0Hcp111rypau,111H: 

/* Name Rate Units Speed LC 1 C 2C RC 

-------------------------------------------------------------------------------------*/ 
STEPMOTOR= phi, 0.36, deg, 275., 0, 1, 0, 0, 
STEPMOTOR= z, 5e-3, mm, 800., 1, 0, 0, 1, 
STEPMOTOR= omega, 8.333333e-3, deg, 400., 1, 1, 1, 1 

np111 1113MeHeHIIIIII KOH(plllrypau,111111 nepeTpaHe11111posaTb nporpaMMY Gani He 
Tpe6yeTeH. 

3.5 06cny)ICHBaHHe npepblBaHHM 

6JT0K 6YWA2 no3B0JTHeT 111enoJTb30BaTb npepblBaHIIIH .ll,JlH e111rna111113au,111111 0 
.l],0eTJll)KeHIIIIII rpe6yeMoC1 no3111LJ,IIIIII 11111111 K0HTaKTH0r0 .ll,aTYIIIKa. npepbIBaH111H 
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o6eJTy)KIIIBaJOTeH no exeMe, on111eaHH0C1 B pa6ore /3/. AnH 6110Ka eoeTaBJleHbl os-
9 .LJ.paC1sep ttg2drv 111 .ll,eeKp111mop ttg2, a TaK)Ke X-.LJ.paC1sep xttg2. 

3.6 3anycK 3aAa~H 

Ee11111 n0JTb30BaTe_Jlb 3anyeKaeT Beeb K0MnJTeKe e n0M0l.ilblO K0MaH.ll,Horo cpaC111a 
exp, OH He .ll,0JT)KeH 3a60TIIITbeH 06 OT.ll,eJTbH0M 3anyeKe 3a.ll,a'-!III Gani. AnH pa60Tbl 
e fOHIII0MeTp0M OT.ll,eJTbH0, OH .ll,0JT)KeH Bbln0JlHIIITb eJTe.LJ.YlilYIO noeJTe.ll,0BaTeJTb
H0eTb .LJ.eC1ern111C1. 
nepe.LJ. 3anyeKoM 3a.LJ.aYIII noJTb30Bare11b .LJ.0JT)KeH 3arpy3111Tb .LJ.paC1sep ttgdrv, .LJ.eeK
p111mop ttg2 111 IIIHIIILJ,IIIIIIP0BaTb yeTpoC1eTB0 ttg2: 

load ttgdrv 
load ttg2 
iniz ttg2 

3areM eJTe.LJ.yeT 3anyeTIIITb 3a.LJ.aYy X-.LJ.paC1sepa: 
xttg2& 

O661'-!HO 3Ta npou,e.ll,ypa Bbln0JTHHeTeH aBT0MaT111YeeK111, Ill .ll,0eTaT0YH0 T0JlbK0 
y6e.ll,11TbeH, '-!TO see B nopH.1],Ke. 
CaMa 3a.ll,aYa 3anyeKaereH 

. goni2 & - .ll,JlH pa60Tbl B o6bl'-!HOM pe)K111Me 
Ill 

goni2 -auto & - .ll,JlH pa60Tbl epa3y B aBTOMaTI/IYeeK0M pe)KIIIMe (np111 
3TOM 3a.ll,aYa caMa Bbln0JlHHeT K0M8H.ll.Y getpos). 
M0)KHQ TaK)Ke 111en0JTb30BaTb np111 3anyeKe eTaH.ll,apTHble Kfll0'-!111 X-KflllleHTOB, 
Hanp111Mep, 

goni2 -geom +100+400 
.ll,JlH 3a.ll,aHIIIH no3j;,u,111111 Ha 3KpaHe .ll,lllenJTeH . 

4. 3aKn10~eHHe 

3a.ll,a'-!a Tofa, noBlll.ll,IIIM0My, HeeeT B ee6e HeKOTOPYIO eneu,111¢111Ky HCBP, 
eBH3aHHYIO 6011ee seero e IIIMeH0BaHllleM Ill q>0pMaT0M cpaC1JTOB .ll,JlH xpaHeHIIIH 
eneKTpos. 
C Gani e111TYaLJ,IIIH IIIHaH. OeHOBHaH eneu,111cp111Ka fOHIII0MeTpos HCBP Ill CKAT 
eoepe.1],0TOYeHa B Ta611111u.e, 3a.ll,aHHOC1 B K0Hcplllrypau,1110HH0M cpaC111e. 6JT0K 
6YWA2, 6YAYYIII nepsoHaYaJTbH0 pa3pa6ornH MH eneKTpoMerpa HCBP, B 
HaeTOHl.1lee BpeMH HaX0.ll,IIIT np111MeHeH111e Ill Ha APYflllX eneKTp0MeTpax peaKTopa 
1116P-2 nH<l>. KaK, Mbl Ha.ll,eeMeH, 8111.ll,H0 1113 .ll,aHH0C1 pa60Tbl, 3a.l],aYa Gani, B 
eyl.1lH0eTIII, HBJTHeTeH nporpaMMHblM "111HrepcpeC1eoM" K 6JTOKY Ill YHIIIBepeaJTbHa 
HaeT0JlbK0, HaeK0JlbK0 YHIIIBepea11eH eaM 6JTOK. 
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