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BBe.~teHRe 

.ILnJI IIpOBe]JeHHII B.BTOMaTii91ipOBAHHOro 3KCITepRMeHTa ITO MeTo.n;y 

BpeMeHH ITpO~eTa xe~aTe~hHO RCITO~bSOBaTb 3BM, TaR KaK OHa MO~eT 

O,ll;HOBpeMeHHO o6eCITe'tJRT:b yrrpaMeHPie CIT8KTpOMeTpOM
1 

KOHTpOJJJ> COCTOJl­

HHII YCTpoftCTB H HaKOITJieHRe CITeKTpoMeTpH'I:JeCKOft PIH¢QpM~P!R. 

YrrpaaneHRe crreKTpoMwrpoM, a TSKae rrpoBepKy ero ~orro~HPI­

TeJII>HHX rrapa.MeTpOB IJ;eJieCOOdpaSHO BbiiTOJIHilTh B CTaH.n;apTe 1\AMAJ{. 

HaROITJ18HRe CITeRTpoMeTpH'I:JecKHX .ll;aHHUX llBJ!JleTCR OCHOBHOft 

SS,)ta'lel 3RCIIepBMeHTOB 1 OHH rrpe,n;CTaBJlRllT HaPI60JI:&Wee KOJIH'I:JeCTBO 

BH{flopMao;HH. B CBJlSH C TeM, 'ITO 06CJly&HB8HHe MOrzyJieft B CTaH­

~apTe KAMAK Tpe6yeT BpeMeHH 60JILDJe, 'leM 15 MKC, BO MHOrHX 

aRcrrepHMeHTB.X IIpHMeHeHHe CHCTeMI:i KA!JAK .n;JIR perHCTpall'HH H rrepe.~ta­

'IH ,D;aHHHX ITO rrporpa.MMHOMY RaHaJiy H9 rrpe~CTa.BJlileTCR B03MO~M. 

B TO &e BpeMR nepe~a'la 60JILIIJOro KO~H'I:JeCTBa P!H¢QpMaiJ;HH ITO rrpor­

paMMHOMy KaHaJJy H8UeJieC000pa3Ha ITOTOMy, 'ITO C~eCTBeHHO yMeH:b­

waeT BhiQHCJIHT8JihHYD MO~OCT:b rrpoo;eccopa. C npyroft CTOpOHhl, 

KOHTpoMep KAMAl{ C ITIJRWM ~OCTYITOM R ITBMHTH RBMeTC.fl OTHOCil:Te~:b­

HO C~O&HUM H ~OpOrRM yCTpO~CTBOM. 0TCD~a MO&HO C~e~aTD ~BO~, 

'ITO .II;M HaROIT~8HHII CIT8KTpOMeTpH'tJeCKOI P!H¢opMaqHH He06XOFWMO 

HCITO~h90B8TL KaHaJJ ITp.!lMOro ~OCTyna K ITaMRTR C pasp~60TROH crre­

O:HaJJLHOrO HHTe~aca ~M o6ecrre'I:JeHHR PIHTerpaJILHoro aHaJJHsa • 

.ILnJI BHSYaJJ:bHOro Ha6JID~eHHR Heo6xo~HMO HMeTJ> rprupH'tJeCRHI 

~HCITJiel. :&iBO~ PIH¢QpMaiJ;HH Ha 3KpaH ~HOITJieR ITO a.BTOHOMHOMy 
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KalfaJI.Y TpC~.YeT MKHKManLHOro BpeMeHK, HO npK 3TOM npKMeHReTCH 

f\OilOJibHO I':JIO.llHOO OtJOpY,I{OBBHKflo C .npyroft CTOpoHI>I, HCilOJIL30BaHKe 

llpOrpaMMIIOro KaHaJIB ,nM 3TKX .lle UeJieft npH HBSHB'IJJIT6JILHOM yBe­

JJK'!eiiKJ/1 a1upaT npeMeHK ynpo~~~aeT o!Sopy,noBaHKe K o!Secne'IJJmaeT 

(}o.nee llllfj'lOKKe B03MO.lli!OCTK OTOlSpUBIIKn. TaK KElK 38,1ta'IJB OTO!Spa­

JKOIIKH RD.II.HeTCJI BTOpocT8!1611HOft, TO eft npeztOTaBMeTCSI HH3WKA 

ll[lii!Opii!TCT. 

)LJui odecne'lfliiKn YllpllMCHKn OHCTeMOft OllTIIMa.I.ILHJ:.IM IIBM­

CTGll IIICIIOJII,30DaHIIIO aJIIflllDKTHO-U~BOrO .ztHOilJIBSI. 0,nHaKO ,D;JISI 

IIOJJ.Y'Wifi/IH npOTOKOJIII D COCT!lB CKCTBM>I HeOdXO.ztHMO BKJIIl'lKTL 

IIKIII.YIIlYJI Mf.IIUKIIKY (THJIATBI!n) • 

ffporpllMMKpDilalflllfl palSOT ;)JIM MO.llHO llp<>BO.I{JITL HB pB3HJ:.IX 

.YfJOIIIlHX. JlflKlSOJifle .1\flTil.llhiiO paOOTB OHCTeW OllliCI:lBBBTOH MB­

IIIVlllliiHH1 !'.' JIAI!.II)l.IJ.MII1. '['IJ.KOO fHJ/1/fJHI'I 0 lfflilOOJJ 01: :JKOJIOMtl'IIIO II p11 11 CIIOJih-

:11J J:IU/111111 1/IIMIITK Ill HpCMBIIK IICI10JIH6HKH, a ero npKMBHBHKB U6JIB­

r:qodpU31JO II TOM r.Jl.Y'lBfl, BCJJII aTK XBpaKTBpKOTKKII I!BlllSOJiflO Kpii­

TWIIIJI. :1!'oT MflTOJl TpodycT dOJihiUIIX 3RTpBT BpBMBHK llpOI'pllMMIIOTQ 

K r:.'{IIIOCTIIoJuw x nopo.l{eJJOK np11 113MeHeHIIR yononKI! aKcnepKMeHTa. 

lflliiOCpOJtr:TDAIIHOO npKMflllfliHIB R31:lKOB RUCOKOfO ypoBHR HBB03-

MO.llJJO, TBJt KBK 01111, KRK npaDKJIO, HB OlSJ18JI,Illl'l' KOMRH,nBMII (no,ll­

II!JOf'p11MMnMK) .ztJI,Il ,yrTpBJJJIOHWI HBCTB.HztBpTIWMK neplllflepitlhll:lMH 

y<.Tp1licli:TJIIIMII1, [i CllY'Htfl ~X JlllG/llil[HJif~ll )lOCT~fllOTCII rlOJlLWil.R fKtl-

1' <II. T f, II WrMI!JIOllilil yGJIO 11111~ :JKCIIIlfli'IM!liiTOII. 
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HHTep¢el!:c .~JIR KHTerpaJlbHOro 8HaJIR3a 

~TOdU ocymeCTBHTb HHTerpaJibHUH aHaRH3 C Y3KHMH 

BpeMeHHJ:.IMH KaHBJlaMH II dOJILWHMH 3arpy3KaMH,Heodxo,nHMO HCilO~L-

30BaTb KaHaJ.I aBTOHOMHOH nepe.n;a'JH. Jl.n,II C03.ztaHKn TrutKX CKCTBM 

ocodeHHo y.n;odno HcnoJlb30BaTL 3BM TIDia TPA-i /I, 2/, TaK Krut 

ee KaHaJI ITPffMOrO .ztOOTyrra K naMHTH IT03BOJIReT OC~eCTBIITh 

'IeTHpe pelltHMa: BUBO~ .~a.HHHX, BBO.~ ,naHHHX, IIHKpeMeHT H BBO.~ 

C CJMMHpOBBHHBM 110 .ztBHHOMJ aztpeoy. C STOH UBJILID dHJI pa3pa­

dOTaH il C03,ztaH KHTe.PI>elc, padOTaDJld B OztHOUKKJIOBOM peln!Me C 

BBOztOM ,naHHHX C CJMMHpoBaHHeM. ~HKUHOHaJibHaR: CX8Ma ID!TS:fr 

iflel!:ca ,nM BpeMeHHoro aHaJJH3a rrpHBe,neHa na pm:c. I • 

ITpe~yCMOTpenu ~Ba peEHMa: B nepBoM K~~un 

KMITyJILC KaHaJ.ILHOH OepHH KHHUHKpyeT aBTOHOMHYD rrepe,naqy, BO 

BTOp<>M pelltHMe BO BpeMR CHrHaJla BpeMBHHOfO OKRa ID!Tep¢eftc 

3aHHMaeT KaHan npnMoro ,nocTyrra. TaKHM odpasoM HCKJID'IJaeTcR 

BpeMR peflKUHR MalliHHI:.I Ha sarrpoo aBTOHOMHol rrepe~a'JH R odecne-

'IRBaeTCR WKpKHa BpeMeHHJ:.IX KaHaJIOB 2,5 MKC. !Iep:euit pellti'IM 

IICilO~L3yeTCSI B TOM C~y'IJae, eOJIK WKpiD!a BpeMeHHHX KaHaJIOB dOJILme 

16 MKC. 

B H8'1JaJIB palSOTH C llOMO~LD rrep~pHAHoft KOManztH 3arr~ 

CHBaeTCSI Ha'laJll>HJ:.IH aztpec BpeMeHHoro cneKTpa B llaMHTH 3BM. 

Jl.n,II STOll: USJIH CJIY.llHT liJeCTHpa3pR)lHUfi perHOTp, CO.~eplltKMOe 

KOTOporo CTapTOBUM HMTIYRaCOM rreperrHCHBaeTCH B aztpeCHHH 

C'leT'IKK. CTapTOBUH KMITyJU.O TaKllte CTKpaeT MJla.ztmKe pa3pSI.ztH 

aztpecnoro c'IJeT'IHKa. 

5 



MC 

PHc. I 1lYHRI~Honan:onaH cxeMa l\OTaRTOpHoro lllHTepcpel1ca 

I 

MAflotCTPMb C.........C 
-·-~ 

n••••xe 1 ~~---=-~T nAP. BAP 51\.CMJH 

Lf-j I 
"" "·'' ] i ~ K~ntEX orilr.n()/1 K.KOMM!:!TAT~ 

"" I 
-~ 

P11c. 2 EnoK-cxaMa 113M,Jp11Ten:&noro Mo;nynH 

6 

I 
I 
I 

i 
I 

I 
J 

.IVIs npaeMa ,~teTeKTopwx HMIIYJILCOB cJlyml.T .ItBa O!.ICT~X 

cqerqHKa (.ItJIR aaMepeHHH yrJioBOA aaBHCHMOCTH ynpyroro paccea­

HHH HeiTpoHOB - qeT!.IpexpaSp.~t~VWe, a ~JIR H3MepeHHH C IIOJIJlpH­

SOBBHH!.IMH HeiTpoHaMH- DHTapaa~e),KOTO~e paOOTavT no­

O'!epe,llHO c ~en:&D HCKJID'!eHilll Mepraoro apeMeHIIl aHaJIIIl3aropa. 

Qqepe.~Hoi HMIIYJILC KaHaJII>HOit cepHH yBeJiaqHBaeT Ha I 

8,IU)ecH!.Iit cqeTqHK, nepeRJ.II)qaeT BXO.ItH!.Ie H BaXO.ItH!.Ie QeiiH ObiCT~X 

cqeTql!toB a aaTeM HaqJHaeT QHKJI aBTOHOMHoA rrepe~aqH. HHTep­

<Pelc CIIHXpoHJ!lSyeTC.H C JBM, BapaOaTHBaeT BHyTpeHHJ!le Ill BHeWHJIIe 

ynpaBJlSIDIIIIe CIIII'Ha.IIH H :ea~aeT axryaJI:oH!.Iit ~pee HS ~pecHora 

cqe'J.'qHKa Ha ml!lH!.I MCII+O • EAAC2+0. ITocJie orBeTa JBM 

"Mpec npHHIIT"( CHrHan ACI), HHTep<Jlelc :ea,~taeT CIIII'HaJibl ~JIR 

onpe,~teJieHJ!lll: pe&HMB. BBO,Ita c CJMMI!lpoBaHHeM (CHrHaJIH ANK , ABE 

• rro.~taeT co.~tepal!lMOe cqeTqJIIKa, He aaHHToro perHCTpanHeit, Ha 

ml!lH!.I AT11+7. B KOHQe UHKJia aBTOHOMHOI rrepe,~taqH eToT OHCT~i 

cqeTqKK COpaCbiBaeTCIIo 

IToc'l'poeHae 1!3MepttTeJll>Horo MO.ItYJIR 

HaMepKTeJll>H!.II MO.ItYJI:& nocrpoeH aa oaae JBil Tllrra TPA -i. . 

PaOOTa JBil IIpOXO,ItKT Ha Tpex OCHOBH!.IX ypoBH.HX: 

I) aBTOHOMHa.H periiCT~J!lll: .ItaHHIIX ITO ltaHaJIY IIpRMOro 

.~tocTyrra; 

2) o6c.ny&aBaHI!le rreplflllepdHblx yc'l'polcTB no l'taHaJiaM 

rrpeJ:BBaHM nporpaMMi (TeJieTaitn, .ItJICIIJiel!l, cllcTeMa KAM.AK H 

O!.lcTpoe cqJITbJBaJlllee ycTpolcTBO) ; 
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J) rrporpaMMHoe o6c~yxHBaHHe rrepmpepKaHHx yctpoacTB R 

BHIT0~8HR8 KO~ SKCITepHMeHTaTopa. 

E.JtOK-cXeMa R3MepHTe~l>HOI'O !.!O.IJ;YJIR H306p!llteHa H8 pHC, 2, 

l1MeeTCJ! CllellHMH3HpoBa.HHiia KOHTpO~~ep l\AMAJ{ (CAM. I. ool31) • 

KOTOpHH paOotaeT ITO rrporpaMMHOMy KaHMy. 

~ ynp~eHHJI aBTOMaTHKoa HCITO~l>SyeTCJ! CITeUHMI>HO 

paspa60T8HHHM Mon;y~I>, COI{8plt8111Ka 12-pa3pR,11Hbl8 BXOI{HOa li 

BHXOI{HOH napaJIJ!e~I>HHe pei'JI!CTpH Ill pei'JI!CTp ,l{M rrpoBepKii COCTOJIHHJ!, 

C nOMOllil>IO pei'JI!CTpa ITpOBepKH COCTOJ!HM H BXQI{HOI'O rrap~M:&-

HOI'O pei'IiCTpa reHepapyeTCJ! Clfi'HM LAM ITO COBITal{eHim MI'I 

no HeCOBITal{eHI'IJO ycJIOBH~, ~ yCTpaH8HHfl noMeX, B03HHKaJOmi'IX 

OT liCITO~HHTe~l>HHX ,11Bk!rateneil, BXOIJ;H li BHXO.n;H ClJIOKOB I'a.JibBaHH'I8CKH 

pasn;e~eHii C ITOMOIUhiO OdMOTKll peJie, 

~ I'eHepauHH BpeMeHHHX KaHMOB liCITO~l>SyeTCJ! BpeMeHHO~ 

KOD;HpoBIUHK 1 BR-5" 4/, n03BOMIOO\Hn BH6paTI> BpeMR san;epmtH B llilll­

poKOM HHTepBMe, C llOMOIUhiO STOI'O Ee KOI{iip0BillHK8 BCe BpeMeHHHe 

Ka.Hallli MOlltHO p83l{e~HTI> Ha BOCert.b rpyrrn C O,D;HHaKOBHM '<JHC~OM 

KaHaJIOB B KilJK.IJ;Oil, lliklpvlHa Bp8M8HHHX KaHa.JIOB B rpynne l.!OJK8T 

Clb!Tb pa3Jiki'IHOH, 

~ OOecne'<IeHHJI CBR3H C ycTpo.tiCTBaMH H3MepHTeJII>HOI'O 

ueHTpa/5/ OHJI paspa6otaH 6JioK CBR3H (BC)/4/, OH o6ecne'<JHBaeT 

Bhln;a'Iy KOI{OB B .n:Byx pelltliMaX. B O;n:HOM pexHMe (no~ollteHHe "12") 

OH BH.n;aeT 24-pa3pi!,11Hbl8 CJIOBa l{M E8CM-4, r~e no COOTBeTCTBYID­

W.eMY npH3H8Ky BH3HB8eT non;nporpaMMy H npeo6pasyeT HX K 

Bkl.l\Y, COOTB8TCTBYIOI1(8MY ITO<I>ll, a taKJKe opraH:H3yet 3aiT:HCb ,1\aHHblX 
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Ha HaKOn:Ht8Jlb ffi1W/6/, E.noK CBJ!3H B n;pyi'OM pellHM8 {ITOJIOllt8HHe 

"!6") Bbl!I;88T 16-pa3pi!,11Hbl8 CJIOBa D;M E3CM-4 MR n;pyrHX 

ycTpO~CTB H3MepHTeJII>HOI'O UeHTpa, 

~ ynpa~eHHJI HCITO~l>3yeTCJI 8Jl~BHTH0-UH~poBOH l{HCn~e~ 

THna BT-34a(?/ C HHTe~aco~B/, non;KJIJO'I88MHH K M8I'RCTpaMw 

3BM, 0H pa60T88T no nporpaMMHOMY K8H8JIY H nepen;aeT liH~pM8UI'IJO 

B napan~e~I>HOM Kon;e. 

~ Ha6~n;eHHJI CITeKTpOB HCITOJII>3Y8TCJI rpa~H'I8CKaH 

D;HCllJiea Ha 6ase MOHiiTOpa TEKTRONIX 604/9/, 

Mon:y~I> THna CAM. 5. oo/!0/ con:eplltHT '<J8Tblpe 24-pas-

pi!,l\Hb!X Cti8Ttil'!Ka C npen;BapHT8Jll>HOH YCT8HOBKOHo TpH C'I8T'IHK8 

MOllHO HCllO~b30B8Tl> D;M C'<JeTa CTapTOBHX HJlli MOHHTOpHbiX HMITYJibCOB,a 

'IeTBeptHa - KaK 'I8CH peaJII>HOI'O BpeMeHH,p800T8JOIUH8 OT BHyTpeH­

H8I'O KB8pU8BOI'O I'eHepaTOpa. 

ITporpaMMHoe ooecne'<IeHHe asMepHteJII>Horo Mon:yM 

HsMepliTe~l>HaJI CHCTeMa H8 0838 3BM S~KTHBHa JIHWI> 

B TOM CTeneHH, B KaKO~ 3!f>rpeKTl1BHO ee nporpaW.!HO€ 

o6ecnetJeHHe. PaspaootaHHaJI aBTopoM nporpaMMa OOKKAM (FOCCAM 

FOrmula Calculation extended CAMAC) noctpoeHa Ha oase 

JI3HK8 00~!!/, OTHOCHTCR K JI3HK8M BHCOKO~ ypOBHR H 

~eTCH HHTepaKTHBHHM peKypcHBHHM HHTepnperaropoM. Opra­

HHsaum <bOKKAMa o6ecne'<JHBaeT rHOKHe H a~KTHBHHe 

cpel{CTBa T8CTiilpOBa.HWI, pel{aRTHpOBa.HWI H OT~al{KH nporpaMM. 

PeKypcHBHble CBOitCTBa STOI'O R3!.1Ka liOSBOJUmT COCTIUIJlfiTl> 
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nporpaMMY ITO"'TB npRMO ITO OllBCBHBD anropBTMa H SHB"'BTeA»HO 

3KOHOMBT» llaMStT». Ho BB-Sa pacXO,ItOB BpeMeHB, CBIIS&.HHHX 

C oprBHHSSUHe! CTeJta, OH OTHOCBTen»HO Salle.lV!eH, <POKKAJI 

HMeeT .ztBa oOuln nporpaMMHbix cTexa .lt.llll xpaHeHBK nepexo.ztoB 

K BROZeHHHM llO.ztnporpaMMaM B ~.l1ll BpeMeHHOrO xpaHeHKR orre­

paH~OB npa apH(fMenqecxn orrepauBKX. 

~KKAM ITOSBOAReT pa6oTaT» B pezHMe Herrocpe.ztCTB9HHOro 

o6meHKR C 3BM KaK c K~OA KOMaH~HOA CTpoKoA, TaK B rrocne 

H8KOITAeHHH HeKOTOporo Ha6opa KOM8H~HYX CTpoK, BMe~HX 

llOPfi~OBWe HOMepa (KOCB9HH8JI nporpaMMa) • 

llporpaMMa ~KKAM COCTOBT HS Tpex OCHOBHYX qacTeA: llO.It­

rrporpaMMH ~em~pauaa nxo~Horo TexcTa; rro~rrporpaMMU nnn BUrron­

HeHKR KOMBU~ a ap~eTaqecxKX orrepauaft K no~nporpaMMU o6cny­

xanaHKR rrep~pHIHHx ycTpoACTB no npepYBaHHD. 

nemmppauHei BXO~HOro TeKCTa HBAReTCH, B CJmaOCTH 1 

BWSOB COOTBeTCTBYJlllel rro~nporpaMMH. nemmppapyH nep:wi CBMBOA, 

KHTepnpeT8TOp onpe~eAReT ,ItaHHyil onepaQHD1 R HeT H900XO,lilUtOCTH B 

.~emmppauHH UeJioA KOMBH~HOI CTpoKH ~AR H8"1an8 llillOAHeHBK 

nporpaMMH • nemmppaQHil BWITOJIHHeT rro~rrporpaMMR, pa60TBDII8JI 

C ~BYMfi aprYMeHT8MH 1 O~HH HS KOTOJiiX - a.ztpec ClliiCKa CHM-

BOJIOD (HB"'aJII>HYe OyKBW KOMaH~), a n;pyroA CJIYZBT D;.llll orrpe­

~eJieHHH a,npeca COOTDeTCTBYDIIHX no~rrporpaMM. Ebnil CHMBOJI He 

Hal~eH RS rrepBOro CITBCKa, TO OTIT9"18THBaeTCft KO,li OmHOKH H 

HHTepnpeTaTop ~eT , noxa onepaTop He nacT HCHyD ~p­

MYJIHpoBKY • 
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CTaH.ztBpTHHI Ha6op KOMaH~ OOKAJia pacmapeH KOMaH,D;a.MK 1 

ll03BO.I1liDIIKMH ynpaBART» cnexTpoMeTpoM B o6pa6aTHB8Tb Cll9KTpo­

MeTpR"!eCXyil HH~pMaUHD. 

lJIH yrrpaBReHKR rpwpaqecKHM D;KCITJieeM HMeeTCH rpynna 

KOMBH~, C llOMOmDm KOTOpYX MOXHO BW6Hp8T:b OllTKMaAI>HHi 

peXKM .~.l1ll H80Jlll~eHKR H8KaiTJIKBaeMiX K o6pa6aTHB89MHX Cll9KTpoB. 

06ecrre"!eHa BOSMOXHOCT:b pa60TH C aJiqJaBKTHQ-UmppoBbiM 

,ItKCrrneeM KJIH C TeJieT~ITOM (.ztJIH llOJIY"'eHHH rrpOTOKOJia), BBO~ 

npe.ztBapKTeJibHO HaiTHC8HHHX KOCB9HHHX nporpaMM C llOMOWbD 

OucTporo C"'KTHBaTeAR, :WBO~ Ha 0HCTpHA neJlii>Oparop KOCBeH­

HHX nporpaMM HJIH pesyJII>T8TOB. 

HMeeTCH rpynna xoMaHn: ~JIH ynpaBJieHHH axcnepHMeHTOM 

(BKJID"'eHHe H :WKnD"'9HBe HHTe~ACa ,IteTeKTOpHHX D;BHHHX, 

opraHKSSUKR nepen:a"'a .ztBHHHX Ha EXII-4 K n:p.). 

OOKKAM cnoco6eH wnoJIHHTI> o6H"'HHe apH(fMeTaqecxKe 

onepauaa. 

I'pynna <I>YifKUHOHaJIDHHX KOMB:tm pacmapeHa KOMaH~aMH 

ynpaBReHHH MO.ztyJIHMil B cTaun:apTe KAMAK a o6pa6oTKK cneKTpo­

MerpaqecxKX ,ItBHHHXo 

~HK o6pa60TKil CIT9KTpOMeTpR"'OOKRX ,ItaHHHX MOryT 

HMeT» o~HH KJIK nna onep8Hn:a. B nepBOM cJiy"!ae :ma"'eHKe 

nepeMeHHoro 6yneT HBJIHTI>CH conepx~M xauana, onpe~eJJRe­

uoro onepBH~ou. Bo Bropou cnyqae nepBHA onepaH~ 

onpe.zteJIHeT KaHaJI, a BTOpol - ero HOB09 3H8"19HR9. 0cHOBHOi 

Sa.zt8"1~3TOA rpyniTH <I>YHKUHI HBJIH9TCH npeo6paSOBaHH9 ~pMBTa 
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Jt8HHHX (H3 !llapM8T8 C !IIHKCHpOB8HHOH 38ITRTOR B !llapMaT C 

n.llaaaDmeH 38ITRTOH H Hao6opOT)o 

.lLnR yrrpaa.lleHHR MOztY.llilMH B cTaHn;apTe KAMAR cymecTByeT 

TpH ¢yHKUHH: 'IT8HHe, 38IIHCh H KOHTpO.IIho 0HH HMeDT C.lle.nymmHe 

orrepaHnbl: nepuul! onpe.l\eJIHeT HOMep KpeHra ( I-7), 

BTOpoa - HOMep CT8HUHH (l-3I), TpeTiiR - cy6a.npec (Q-I5), 

'18TBepT!1i1 - ¢yHI<IU'IlO (D-3I), ITRTbiH - ):I!UIHlle JJ;.llil KOM8HJJ; 38llRCHo 

3Tl1: orrepaHn;H MOryT 6HTh BHpallteHHeM, conepzamHM ¢ymmHH 1\AMAJ\o 

ITp8UJCMOTpeHa B03MOXHOCTh IIpOBepKH OTBeTHHX CHrH8JIOB 

IIpH KOMaHJt8X 'ITeHHR H 38IIHCH. 

Bee rrepH¢6pHttHHe ycTpOHCTB8 pa60T8DT ITO rrpepUBaHHIDo 

ilpepuBaHHR or Mon;y.11ea B craanapre KAMAK MoryT o6c.llyJitHB8ThCH 

UBYMR nyTHMHo ITpepHBBHRH, He Tpe(jynmHe cnoxHo~ ocpadoTK~ 

.11aHHUX, o!lc.llyXHBaDTca cpasy lite o B Tex CJIY'laHX, Itorn;a Tpe!lyerca 

o(jpa!lOTKa T(8HHHX,HHTeprrpeT8TOp ~KKAM 3aK8H'IHB8eT TeKymyD 

OIIepauHD H 38TeM BHIIOAHHeT BH30B KOCBeHHOH rrporpaMMH 

C IIOPKUKOBIJM HOMepOM I5o ilon; IIOpHD;KOBIJM HOMepOM 15 ODepaTOp 

sapaHee UO.IIllteH HarrHcaTh Tpe!lyeMyKl nonrrporpaMMy o(jpa!loTitH 

uaHHoro rrpepHBBHHHo 3To o(jecrreqwsaeT (joJihmy~ rHilKOCTb 

lt.IIH yrrpaB.IIeHHH 8BTOM8TH3HpOB8HHOtt H3MepHTe.llbHOa CHCT8MOtto 

3 a K .11 D 'I e H 11: e 

~3MepHTe.llbHHit MOI{y.llh (jbiJI C03JJ;8H B H3MepHT8JihHOM IJ;eHTpe 

JIH~ OHRH ~ H3MepeHRH c TIO.IIHpH30BaHHHMH HeHTpOH8MHo 
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ilpenBBpHTe.llbHHit UMKJI asMepenHA, npoaenemmx c noMOtl\hll 

omtC8HHOA SJieKTpoHIIKII H8 !lase TPA - i , TIOK838JI Hanemtyll 

II CT8611JlbHYil pa6oTy CIICT6Mi o ilp111MeH6HII8 JBM Jl8JIO B03MO.KIIOCTh 

B XO.zte 3KCU6pMMeHT8 npoBepi{Tb It KOHTp<l.llllpoBBTb HeKOTOpiW 

napaM8TIJ.I 11 !IIYHKUIIH ycTaHOBKM, npoBOitMTh pactJeTbl cneKrpon 

C BbiDO,llOM pesy.llbT8TOB H8 Jti'ICI!.IIeA, 'ITO TI03BOJII1JIO OllCpllT!.IHHO 

H!lXOJlHTb neo6xo.n11Mie napRMeTpu cneKTpoB. 

lOpoWO 38p6KOMflH!tOB8JI ce6JI MOTOit opraHK311UIHI pHOOThl 

JllM C p836lleHII8M ee zteitOTBiilll HB TpK OllepQUKOIIHbiX ypOlliUI 

0 p83HYMK UpiiOpHT6TIUAK 1 6JISrDit8pll '16MY B 381lS'Iy 11porpnMMl 

ynp8BJI6Hiilll H8 BXO!ti1JI8 !IIYHKUKR: 3flTIOMKH81fl'llt COOilTMilo licnoJih:101111-

Hil8 MHOrOO'f8T'IIIKOBOrO pe&IIMa Cy!ll6CTBSHHO CHM:lll.nO MOpTROI' 

BpeMR cneKTpoM8Tp8 (no 50 II C) o ilpKMeHeHIIe CTBHn;npra 1\A!.Ifll\ 

B 3H8'fHT8JILHOA CTeneHil o6.11el"tlli.IIO C03!t8HM6 3.1lf!KTp<lHIIO£t 

'<180Till Cil8KTpOMeTp8, TIOBNCIIJIO HS.!t8&HOCTb era pnOOTH, 11 

TaK&e ooner'fiiJlo ero nporpaMMHOe .vnpaMeHMeo 

ilporpaMM8 ~KKAM 3H8'fHTeJlbHO OO.Ilel"taeT IIA.IIR.IlKY 

9KCH8p11MeHTOB C 808MO&HOCTbll npennapMTRJibHOI\ o(jpaOOTKM. 

Asrop npiiHOC JIT r.llyOoKyll onnronapnocTb Jlo Eo!IKR:Nihlii'P.V, 

roiloJ.yKOBY M BoAoBarouy 30 HOJI0311We UIIOKYCCIIIII II liOllliiHl 

lllMO'faHMo 
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