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1. Bsegeaae 

B psme a~tcnepBMeaToB, nposo.naMbiX sa ycKopaTenrut 'IBCTB!l Bb!COKBX aaep-

raA C BC!lon&30B8SB9M MeTO.IlHKB BpeMeHB nponeTa, TO'IHOCTb onpe.neneRBR nono

~eHBfi ll9STpOB T~ecTB Bp9M9HHbiX pacnpe.neneaBA, B3MepeHHbiX C llOMOIJlbiD BpeMeH

-11 
Sb!X cneKTpoMeTpos, .non~sa 6biTb ae xy~e 'leM 10 cex. AKTyanbso rronyqeaae 

T8KOA TO'IHOCTH H .nnn B3MepeHHR BpeMeSH JKB3HB B036yJKJieHHbiX COCTORSBA HAep, 

Bp9M911 ~B3SH 1103BTpOHOB B paanB'ISbiX B91Jl9CTB8X B T • .ll. 

B sasoce~tya.naoM .naanaaoae, KaK npasano, acnonb3YIDTCR speMeHSble cneKTpo

MeTpbl, OCBOBY KOTOpb!X COCT8BJIRIDT BpeMSI-8MilnHTy.llHbl9 npeo6pa30BaTenB B MBQ

roKaS8nbSbl9 aMnnBTY.IlHb!e asanuaaTOpbi. Pa6o'laii n.uanaaoa cneKTpoMeTpa n.nR YKB

aasab!X Bblme B3MepesaA o6bi'ISO Bbi6apaeTCB B npenenax 10-50 seeK. 

Bo speMeHBbiX cneKTPOMeTpax co CllBHTBnnmaosabiMB C'I~T'IBKBMH MOJKHO no-

ny'IBTb paapemesae 7 r ~ 0,5 aceK npa Bb!Jlenesaa B .c'I~T'IBKax peracTpapyeMbl-

/1/ 
MB 'IBCTIIIlBJ.4H aaepras o~tono 1 Mas • To'ISOCTb onpen.eneHBB nesTpa T~eCTB 

speMeSHb!X pacnpe.n.eneaaA, HMeiOmax npaMepso rayccoscKyiO cpopMy, xapaKTepsayeTc.ll 

Bblpa~eSH9M 

rn.e t1 

2r 

2 r 
(I 

--cpe.llHeKB81lp8TB'ISOe OTKnoaeSHe nonOJK9SBR ll9STp8 T~eCTH, 

-mapasa sa nonysblcOTe B3Mepessoro speMessoro pacnpeneneaaR (naxa), 

l' N I< - CYMMapsoe 'IHCnO OTC'I~TOB B H3MepeHSOM pacnpeneneHHH, 3aperlfCTpH-
I< 

posassoM B K Kaaanax. 

3 

# 



Ha 1IpHB9Jl9HHOA lj!OpMyiibl C119.QyeT, 'ITO 9CIIH CyMM8pH09 'IHCIIO OTC'l~TOB B 

H3M9p9HHOM pacnpe.Q91I9HHH COCT8BIIfi9T H9Cit01Ibi!:O TbiCSN, TO MOlKHO IIOIIY'IHTh 

CTllTHCTH'l9CKYIO TO'IHOCTb B Ollp9.Q91I9HHH IIOIIOlK9HHfl II9HTpa TSilK9CTH IIY'IW9 '19M 

10-
11 

CeK. 

0.QH8KO 1Ip8KTH'l9CKH IIOIIY'l9HH9 TBXOA TO'IHOCTH B T9'l9HHe .QIIHT91IbHOro Bpe

M9HH orpaHH'IHB89TCfl TaMnepaTypHblMB B Bp9M9HHhlMH H9CT80HIIhHOCTfiMH rrapa

MeTpOB OT.QellbRbiX OIIOKOB CllaKTpOMeTpa. MOlKRO YKB38Tb cne.Qy!OntBe HCTO'IHHKB 

HaCTBOHIIhHOCTeA. 

1. 38BHCHMOCTb Bp9M9HH llpOIIaTa 31I9KTpOHOB B lj!OTOYMHOlKHTene OT H81IpSI

lK9HHSI IIHTBHII:fl. 3KCII9pHMeHT81IbHO yCTBHOBIIeao, 'ITO y HCIIOIIb3YeMblX .QIIfl TO'l

HbiX speMeaahlx H3MepeauA !jloToyMHOlKHTeneA THrra XP-10:<!0 H3Meaeaae speMaHH 

-11 
nponeTa COCTBBIISI9T 1,3 10 CaK/B. Cna.QOBBT91IhHO, .QIIfl HCKIIIO'leRHfl BIIHSIHHfl 

3TOrO !jlaKTOpa HB TO'IHOCTb Ollpe.QeneRHSI IIOIIOlK9HHfl II9RTpa TBlK9CTH CT80HIIbROCTb 

Hanpst)KeHII:fl IIHTBHHH HB ypOBH9 2,5 KB .QOII)KHB Ob!Tb 110pfi.QX8 0,02%, 'ITO llp8Jt-

TH'l9CKH O'leHb Tpy.Qao IIOIIY'IHTh. npa HCII01Ib30B8RHH B 11:3MepeRHBX .QByx CUII:HTHn

IISIUHOHRbiX C'l~T'IHKOB BIIHfiHH9 H3M9H9HII:fl H81IpS!)K9HHfl IIHTBHHH MO)KHO 3H8'1HT91IhHO 

ocna5HTh, IIHTast 
o5a lj!OTOYMHO)KHT91Ifl OT O.QHOro HCTO'IHHKB, O.QHBKO B 3TOM 

cnyqae Tpe5yeTCSI H.Q9HTH'IHOcTh XapaKTepHCTHK lj!OTOyMHO)KifTeneA H OOIIbWBB MOnt

HIDCTb HCTO'IHHKB IIHTBHHSI, H3-38 'laro YKB38RHbiA M9TO.Q He BCer.Qa llpHeMII9Mo 

2. TeMnepaTypHast H aonrospeMeaaas aecTaOHIIhROCTH apeMfl-aMnnHTY.QHbiX 

npeo6pa30BBTeneA. llnst 113B9CTHhlX THIIOB rrpeo5p830BBTeneA OHH COCTBBIIfiiOT 

/2/ . -12 0 -12 
COOTBeTCTB9HHO (1,5 i- 5) 10 CeK/ C II (1,5 i- 10) 10 C9K/'lac. npa 

npo-

BeaeRI!II JliiiiT91IhHbiX 3KC119pHMeRTOB T9MIIepaTypa MOlK9T H3M9HSIThCfl llpHMapao 

aa ~ 5°C, IIOSTOMY T9MIIepaTypaag H9CTBOIIIIhHOCTb cymeCTBeaao orpaRH'IHBaeT 

TO'IROCTb 113MepeanA. 

3. H3Meaeane ao apeMeaa Kos!jl!jlnuneaTa ycnneaag ycannTenSI H napaMeTpoa 

npeo6pa30BBTeng BMIIIIHTY.QB-KOA B 8HBIIH3BTOpe. npB.KTIIK8 paOOThl C llpOMbiWIIeH

HbiMH MHOrOKBH81lbHbiMH BMIIIIHTY.QHblMH 8H81IH3BTOpaMH, HM910U!HMH 256 "f 512 Ka

HBIIOB, IIOK83biB89T, 'ITO YXO.Q IIOII0)K9RHSJ IIHK8 0 IIOIIY'189MOro 01' reaepaTopa TO'IHOA 

BMIIIIIITYLibi, M0)K9T COCTBBIIf!Tb 2-3 KBH8118 38 10 'IBCOB paOOThl, CllaLIOBBT91IhRO, 

npn paOO'leM AH811830Re CII9KTpOM9Tpa 10 i- 50 RCaK H9CT80Hil&HOCTb 5y.QeT He Me-
-11 

aee 4x 10 Celt. 

Bo speMeaaoM GrreKTpoMeTpe xapaKTepnCTHKa npeo6pa3oBaRHSJ H3MepSieMoro 

HHTepaana apeMeH.H 

• 

B KOA, COOTBeTCTBYIOntii:A KBHBIIY BHBIIH3BTOpa C HOMapOM N. 

•I 

4 

I 
!I 
., 

.. 1 

,, j 

,if!, 

t 

Bblp8)K89TCfl cjlopMyllOA 

N=lt(t-t
0

J, 

rAe I 0 - IIOpor CII9KTpOM9Tpa, OH XBpBKT9p11:3yeT MIIHHMBIIbHbiA 

HH, KOTOpbiA MOlK9T perHCTpHpOB8TbCllj 

M9Tpa. 

k -xoscjlcjlnuneaT npeo6 

nep9'111Cil9HHhl9 BbiW9 HCTO'IHHKH H9CT80111IhROCTeA OYAYT Bll 

TBK II Ha k • nopor t
0 CKII8ltblB89TCfl 11:3 noporoa OT.Q91IbHbiX • 

M9Tpa H 38BHCHT, H81Ipii:Mep, OT S:allpfi)K9HHSJ IIHTBBIISJ cj>OTOYMHO)KI 

11119BT It COJl9plKHT B K8'19CTB9 COMS:OlKIITalleA KOscjlcj>HUH9HThl lip 

Bp9MH-8MIIIIHTYAHOro rrpeo6pa30B8T91lfl 1 yCHIIHT91ISJ If rrpeo6pa30B8' 

Ty aa-Koa. 

0t:~HHM H3 CIIOCOOOB yCTp8R9HIISJ BIIHSJRHSI pa31IH'IRbiX H9CT8011 

p9W8IOU!YIO CIIOC90ROCTb CII9KTpOM9Tpa SIBIIH9TCSI KOMII9HC8UHSJ B l~ 

H3M9H9HHA IIOpora II KOscjlcj>HUII9RTa rrpeo6pa30B8HHSJ. ABTOM8TB'I9C 

IIOpora H K03cjlcjlii:UH9HT8 YCHII9RII:fl Wll:pOKO 1IpHM9Hfi9TCSI llpll: 8MIIIIH 
/3 4 5/ 

39 ° ' • 0'1eBHll.HO, 'ITO IIOLI00Hbl9 MaTO/lbl MO)KHO llpHM9HHTb H 

8H81IH3e. 8 IIOCII9LIH9M Clly'lae B KB'leCTBe penepHbiX CHrHBIIOB C 

381IHH RY)KHO II:CIIOilb30BaTb JlBB CTBOHIIhHbiX HHTepaana Bp9M9HH
1 

I 

HBXOLIHTCfl a paAoae HII)KHaA, a apyroA - B paAoae aepxaeA rpaHH 

11830H8 CllaKTpOMeTpa. npH IIOMOntll: perrepabiX HHTapBallOB KOHTpOil 

nopora H KoscjlcjlauHeaTa npeo6paaoaaaas, a ycTpoAcTaa o5paTaoA • 

yaeplKHBBTb HX llpll: HOMHHBIIhHbiX 3H8'l9HII:fiX. 

TaKII:M o5pa30M 1 C IIOMOU!b!O CHCT9Mbl 8BTOM8TH'l9CKOA CT80f 

cj>HKCHpOBBTb IIOIIOlK9HII:fl U9RTpOB Tfi)K9CTII Bp9M9HHhlX p8CIIp9JlalleH 
\ 

CTBy!OntHX penepRbiM IIHTepaallaM. np11 cj>HKCHpOBBHIIII LIBYX TO'l91!: E 

rrpeo6pa30B8HHB BpaMH-KOLI 6yaeT CT80111III3Hp0B8H8 H BCfl XapaltTe 

2. EnoK-CX9M8. CII9KTpOM9Tpa C CIICT9MOl! CTBOHl 

EnoK-cxeMa paapa6oTaaaoro apeMeas:oro cneKTpoMeTpa c c11c 

38111111 rrpeACTaaneaa aa pHc. 1. CrreKTpoMeTp H3MepsteT .speMB npo 

IIY'IKB CHHXpOUHKIIOTpoaa paCCTOSJHHfl M9)KJlY ABYMSI 0830Bb1MH CUHB 

C'l~T'IHKBMII 1 H 2. lliiB YIIY'IW9RHfl OTHOW9HHB ScjlcjleKT/cjlos: B CllaKT 

5 



!jlopMynbl cneayeT, 'ITO ecnH CyMMBpHOe 'IHCnO OTC'It\TOB B 

neHHH COCTBBn!leT HaCKOnbKO Tb!C!I'I, TO MOlKHO rrony'IHTb 

ocTb e orrpeaeneHHH nonolKeHH!I neaTpa TSilKeCTH nyqwe 'leM 

CKHrrony'leHK8 TBKOA TO'IHOCTH B Te'leHHe anHTenbHOrO epe

TeMrrepaTypHblMH K BpeMeHHblMH HeCT8.6HnbHOCTSIMH rrapa

OKOB crreKTpOMeTp8.. MOlKHO yK8.38Tb cne.[lyJOwHe KCTO'IHHKH 

epeMeHH rrponeTa sneKTpoaoe B !jloToyMHOlKHTene OT aarrpn

epaMenTanbHO yCTBIIOBneHO, 'ITO Y HCIIOnb3yeMblX llnll TO'I

epeHKA !jloToyMHO)!{HTenel!: Tuna XP-1020 H3Meaeaae epeMeHH 

-11 ,3 10 CeK/B, CneaOB8.TenhH01 anSI HCKnJO'IeHH!I BnH!IHH!I 

'IHOCTb onpeneneHH!I IIOnOlKeHB!I UeHTp8. TlllKeCTB CTa6HnbHOCTb 

HB ypOBHe 2,5 KB aomKHB 5biTb 110pSIIUt8. 0,02%, 'ITO IlpB.K-

0 nony'lliTb, DpH HCIIOnb30B8HHH B H3MepeHH!IX aeyx CUHHTHn

ena!IHHe H3MeHeHH!I HBUpSilKeHH!I IlliTBHH!I MOlKHO 3H8'1HTenbHO 

o6a ~OTOYMHO)!{HTenll OT OaHoro HCTO'IHHK8.1 OllHB.KO B STOM 

HTH'IHOcTb xapaKTep!iCTHK ~OTOyMHOlKliTenel!: H 50nbW8.SI MOW

HaS!, aa-3a 'lero yxa3aHHbil!: MeTo.a ae sceraa rrpaeMneM. 

8!1 li aonroepeMeHHB!I HeCT8.5HnhHOCTH BpeMSI-BMIInHTyllHbiX 

liS! H3BeCTHbiX THIIOB llpeo5pa30B8.Tenel!: OHH COCT8BII!I!OT 

-12 0 -12 
1,5 +- 5) 10 cex/ C H (1,5 +- 10) 10 cex/q:ac. Dpu rrpo-

aKcnepHMeHTOB TeMrrepaTyp8. M0)!{9T H3MeH!ITbC!I IlpHMepHO 

eMrrepaTypHa!l HeCTa5HIIbHOCTb CyweCTBeHHO orpaHH'IHBaeT 

o epeMeHa Kos~~auaeaTa ycaneHH!I ycunaTen!l H napaMeTpoe 

naTyaa-Koa e aHanaaaTope. DpaxTHKa pa5oTbl c npOMbiWnea

MH aMIIIIHTyaHhlMH 8H81IH3aTopaMH, HMeJOWHMH 256 -t 512 Ka

TO yxoa nonolKeHH!I naxa, nonyq:aeMoro oT reaepaTopa TO'IHOli 

ocTaBn!ITb 2-3 KaHana 3a 10 qacoe pa50Tbl, CneaoeaTenbHO, 

He CIIeKTpOMeTpa 10 t- 50 HCeK H9CT86HIIbHOCTb 5yaeT He Me-

r.neKTpoMeTpe xapaKTepacTaxa rrpeo6paaoeaHH!I B3MepSieMoro 

B Koa, COOTBeTCTBy!OwHA KaHany aH81IH3aTopa C HOMepOM N. 

·' 
4 

"" 

I 
ll 
•• 
l 

,I 

Bh!palKaeTC!I ~OpMynoA 

N=k(t-t
0

), 

rae t 
0 

- nopor cuexTpoMeTpa, OH xapaKTepaayeT MHHHManbHbiA HHTepean epeMe-

HH, KOTOpb!A MOlKeT perHCTpHpOBaTbCllj 

MeTpa. 

k -KOS~~HUHeHT rrpeo5pa30BaHH!I CrreKTpo-

Depe'IHCneHHble Bb!WG HCTO'IHHKif HeCTa6HIIbHOCTefi 6yayT BIIH!ITb KaK HB t 0 , 

TaK H HB k, Doper t 0 
CKIIallbiB89TC!I H3 rroporOB 0Tll9llbHbiX 'laCTeA crreKTpo-

M9Tpa li 3aBliCHT1 HallpHMep, OT H&IIp!llKeHHSI IIHTaHH!I ~OTOyMHOlKHTeneA. Kos~~H-

UKeHT It C0ll9p)!{HT B Ka'leCTBG COMHOJKHTeiiefi K03~HUH9HTbl rrpeo5pa30B8HB!I • 

epeMH-aMrrnHTyaHoro npeo5pasoeaTen!l, ycanaTeng H npeo5pa30B8Ten!l aMrrnu

Ty aa-Koa. 

0nHHM H3 CIIOC050B yCTpaHeHH!I BIIH!IHH!I pa31Ili'IHhiX HeCTa5HIIbHOCTell Ha pa3-

peWaJOwyJO CIIOC95HOCTb CrreKTpOMeTpa IIBII!IeTC!I KOMlleHC8UH!I B rrpenecce pa50Tbl 

H3MeHeHHli nopora B KOS~~HUHeHT8 npeo5pa30B8HHSI. ABTOM8TH'IeCK8!1 CT85HIIH38UH!I 

rropora H K03~~HUHeHTa ycaneHH!I WHpOKO llpHMeH!IeTC!I llpH 8MIIIIHTyaHOM aHB.IIH-

/3 4,5/ 
ae ' • O'leBHAHO, 'ITO rroao5Hbie MeTOllbi MOJKHO npHMeHHTb H rrpa epeMeHHOM 

aH8IIH3e, B nocneaHeM CIIy'lae B K8'1eCTBe perrepHbiX ClirHaiiOB C!iCTeMbl CTa5HnH-

38UHH HylKHO HCIIOIIb30B8Tb llB8 CTa5HIIbHblX HHTepeana BpeMeHH 1 oaHH H3 KOTOpblX 

HaXOilHTC!I B pal!:oae HH)!{Hefi, a apyrol!: - B palloHe sepxHeli rpaaan pa5o'lero .aaa

nasoHa ClleKTpOMeTpa, DpH IIOMOWH penepHbiX HHTepBaiiOB KOHTpOIIHpy!OTCSI 3Ha'leHH!I 

rropora li K03~~HUHeHT8. rrpeo6p830B8HH!I1 8 yCTpOliCTBa o5paTHOfi CB!I3H aonJKHbl 

yaeplK!iBaTb HX IlpH HOMHHBIIbHblX 3Ha'leHH!IX. 

TaKHM o5pa30M
1 

C IIOMOWb!O CHCTeMbl aBTOMaTH'I8CKOfi CTa5HIIH38.UHH MOJKHO 

~HKC!ipOBaTb IIOIIO)!{eHH!I UeHTpOB TSIJKeCTH BpeMeHHb!X pacnpeaeneHHII, COOTBeT-

CTBy!OWHX penepHbiM HHTepeanaM. DpH ~HKCKpoeaHlili ~yX T0'19K B XapaKTepHCT!iKG 

rrpeo5pa30BaHBSI BpeM!I-KOa 5yaeT CTa5HIIH3KpOBaHa li BC!I XapaKTepHCTliKa. 

2, EnoK-CXeMa'crreKTpOMeTpa C CHCTeMOll CT86HIIH3aUHH 

Enox-cxeMa paapa6oTaaaoro epeMeaaoro cneKTpoMeTpa c cacTeMoll CTa5anu

aauaa npeacTaeneaa aa pac. 1. CneKTpOMeTp H3Mep!leT ~peMSI nponeTa 'laCTHUaMH 

IIY'IK8 CHHXpOUHKIIOTpOHa paCCTOSIHH!I Me)!{.ay aeyM!I 5a30BbiMH CUHHTHIIIISIUHOHHblMH 

C'lt\T'IHKaMH 1 H 2, llnll yny'IWeHH!I OTHOWeHH!I 3~KT/~OH B CIIeKTpOMeTpe HciiOIIb-
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I 

, 
syeTCSl (He DOKaSaHHaSI Ha OllOK-CXGMe) CHCTGMa CllHHTiilllllm:tliiOHHbiX cq(lT'IHKOB1 

KOTOpble C. DOMOIUbiO llOI"Il'IGCKHX CXeM ynpaBiliiiOT nponyCJtaHHGM HMDYllbCOB C oa

SOBblX C'l(lT'IHKOB Ha BpeMSI-aMllnHTY/lHblA npeoopasoeaTenb, Bo epeMII-aMDllHTYil-

/1/ 
HOM npeoopasoeaTene HSMeplleMble HHTepeanbi epeMeHH npeo6pasyiOTCH e HM-

nynbCbi H8Dpllll<GHHSI, aMDllHTY/lbi ltOTOpblX nocne YCHllGHHH pei"HCTpapyiOTCH MHOI"D

It8H8llbHbiM aMnnaTYilHbiM aaanasaTopoM. Aaan11saTop paooTaeT e pell<aMe ynpae

neaas BHGIUHHM CHI"H8llOM, DO/l8BaeMbiM OT JlHijlqlepeBilH8llbHOI"O /lHC!tpRMHH8TOpa 1 

BXO/lHIUGI"O B COCT8B Oli0K8 BpeMH-aMDliHTY/lHOI"O npeoopaSOBaTeng, 'ITO UOSBOliHGT 

npo1!3BO/laTb Bbl/lGllGHIIG HMDYllbCOB C 8MllliHTY/laMH1 nell<aiUaMH BByTpH paOO'IGI"O . 
JlHanaSOH8, 

IUHM 

C11cTeMa cTaoanasanaa BKnroqaeTCSI aMnynbCOM caaxpoaasanaa, nocTynaio

as CHCTGMbl ynpaeneaag CHHXpOUHKllOTpOH8 Sa HGCKOllbKO MHllllaCeltyH/l /lO 

UOSIBllGHHSl O'lepe/lHOI"O HMDynbCa HHTGHCHBHOCTH, TaKHM Oop8SOM1 pa6oTa CTa6ana

SallHH COI"ll8COB8H8 BO BpeMeHa C pa60TOA CaHXpO!laKli0TpOH81 OH8 BKlii0'18GTCH 

npHMGpHO 100 pa3 B CeJtyH/lY B Te MOMGHTbl, KOI"/la OTCyTCTByiOT aCCllG/l)"9MbiG 

C06bJTHH, VfMnynbC CHHXpOHHS8UHa sanycKaeT llBYXK8H8llbHbiH reaepaTOp sneKTpa

'IGCKaX aMIIYllbCOB HSHOCGKYH/lHOA nnaTellbHOCTa, OCHOBHblM SllG!'!GHTOM KOTOpOI"O 

genSieTCSI pTyTHoe pene, llnaTenbHOCTb sneJtTpa'leCKHX aMrrynbcoe aa o6oax BbJXo

nax I"GHepaTOpa COCT8BliSIGT 2 HCGK1 npaq(lM Ha BTOpOM BblXOil.G RMIIYnbC UOHBliSI

eTCSl aa MannaceJtyany rrosnaee, <leM aa nepeoM. VIMnynbCbi OT reaepaTopa no

ll.SIOTCSI qepeS K08KCaallbHbiG Jtaoena Ha aMDyllbCHbiG HCTO'IHalta CBeTa as !j>ocljlana 

/6/ 
I"SllliHH 1 YCTSHOBllGHHble BOliHSa KSTOJ:IOB !jJOTOyMHOll<HTeneA 08SOBbiX C'leT'IaKOB 

1 a 2. Ha HCTO'IHalt CBeTa 2 SliGKTpH'IGCKHe HMllYllbCbl UO/l810TCSI 'lepes liHHHa 

S8/l9pll<KH n3
1 

H n3
2 

.,BbJUOliHGHHble T81tll<G Ha K08KCa8nbHbiX KSOGllSIX. Pas-

HOCTH SllGKTpH'IGCKl!X /lliHH Kaoeneii, 'lepe3 KOTOpbi8 llOCTyll810T aMnyllbCbl H8 HCTO'I

HHKa CBGTS 1 H 2, 38/lSIOT penepHbiG aHTGpB8llbl BpeM9HH M9ll</lY CBGTOBbiMa aM

DYllbCBMa. 3TH HHTepBSllbl HCIIOllbSYIOTCH /lliSl aBTOM8TH'I9CKOI"O perynapOBSHaH no

pora a Kos!jlljlaur:eaTa npeoopasoeaaas epeMeaaoro cneKTpoMeTpa. 

Heo6XO/lHMO OTMGTHTb, 'ITO B OIIHCblBBGMOA CHCTGMG CT80Hlla38Uaa HG KOM

UGHCHpyeTCSI TGMUepaTypHaH 38BIICIIMOCTb S8/lGpll<Ka Kaoeneii, TeMnepaTypHblH Ko

s!j>!j>HUIIGHT 113M9HGHI!Sl !jla3bl 1 'ITO 3KBHB8llGHTHO HSMeHeJiaiO 38/lep)KJta CIII"H8ll8 1 

cocTaenaeT l = 2 10-
4 

1/°C nng KaoeneA co cnnomaoi nonaaTaneaoeoA aso-

-5 0 
nsuaeA; l = 10 11 C nng xaoenei c nonyeoa/lymaoi asonguaeii a 

-5 0 . 171 A = 2 10 1/ C /ll!Sl Ka6enei C B03llYlliHOA H30liSIUHelt • npa paOO'IGM lla-

6 

• 

'1/. '/,': 
·:i 

J.:,:·;" 
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anasoae epeMeasoro cnexTpOMeTpa SO seeK asMeaeHsll penepHbiX BH1 

MeBB B yKA38BBbiX Tp~X cny•aBX 6yayT COCT8BliHTb COOTBGTCTBeBHC 

-12 0 -12 0 
1,5•}0 Celt/ C B 0,6•10 Celt/ C, ~Oll<BO 3B8'1HTenbBO OCna6aTb 

saeacaMOCTb eenaqasbl penepab!X asTepeanoe epeMeHa, ecna ncnollb3• 

nyclta HCTO.RBKOB CBeTa K86ens C p83l!H'IBOA eel!H'IHHOA f • lleltc1 

aeo6XO/lHMOA pa3BOCTB /ll!BH 1ta6eneA 6, t , 38/lBIOIUGA penepBb!lt HBTe 

onpe/lenaTb JlliBBbl Ka6eneA f 1 a f 11 as ycnoeaA 1 ) t 1 - r 11 = l 

2) f 
1 

f
1 

= f 
11

l 11 , B cnyqae Bblnonaeaas eToporo ycnoeas peuepable 

epeMGBB 86 6y/lyT 38BBCeTb OT TGMilepaTypbl (npa OTCyTCTBBH TGMDE 

rpa/laGBTOB B/lOnb K&6eneA) • 

Paspa60T8HH8B CHCTGM8 8BTOM8TH.eCJtOA CT80HliH38UHB OTBOCHT 

pearapyiOIUBM TOllbltO aa saaK paccornacoeaaaa ( caCTeMbl peneAaor4 

STOi CHCT6M6 /lll51 K8ll</lOI"O penepHOI"O CIII"Bana BGCb paoO'IHA /lH81l831 

MeTpa nensTcs aa nee soabl, rpaaaneA Mell<ny JtOTOpbiMB cnyll<BT rpa 

neyMs xaKHM&-na6o coce/lHBMH JtaaanaMa aaanssaTopa. Ha pac. 1 T~ 

nns penepaNX caraano8, acnOnbsyeMbiX nps perynapoeaaas nopora, o 

a nns penepablx carsano8, acnonbsyeMbiX npa perynapo8aaas xoa4J4!a: 

oopasoeaaas, - N, • Ecna penepab!A caraan oyneT saperaCTpapo8aa c 

BBilbl
1 

TO Ba yCTpOACT&a perynapOBSBHH 6y/leT DO/laB CHI"R8ll1 Tpee 

na'leasa nopora ans yMe8bmeasg Jtoa4J4!snseaTa npeo6pa308aBHB. Ecn 

CBI"Ball 6yneT 3aperscTpBpOB8H CRGBB OT I"p£BBUbl0 TO COOTBGTCT8eBE 

caraan, TJ)86yiOmuA yMeabmeasB nopora ans y8ens'leBBH xoa4J4!maea1 

B8HHSI, 

YcTpoAcTea perynapo8aaas nopora a Jtoa4J4!anaeaTa npeo6pa3oe. 

HBM810T DOCTyllaiOJUHe Ba HHX CBI"Ballbl C 8B8liB38TOpa TOnbKO 8 TOM C 

88 BHX DO/laeTCSI CBBXpO~H3BpyiOJUHi CIII"Ban C COOT&eTCTByiOJUei"O 81 

aaaocexyB/lBbiX aMnynbC08, osaa'laiOmaA, 'ITO npoacxonBT B3Mepeaae 

ro penepaoro aaTepeana. 06a ycTpoAcTea perynapoaasag aMeiOT noc 

MGRH DOpSI.IlK8 10 Celt, 0118 8hl6apaeTCSI HCXO/lSI B3 Tpe60BBHBA K CKC 

60TKH B03MYIU8101UBX B031leiCT8HA H /lOnyCTHMOI"O pa3MbiTHSI BCClleJlY 

npeneneBBSI, 8HOCHMOI"O CBCTGMOA CT86HliH381lHH. Y CTpOACT88MB per, 

Bblp868Tb18810TC51 DOTellllJianhl, npa DOMOIUH ltOTOpblX y/lepll<B88IQTCSI f 

3H8'1GHHSI perynapyeMbiX BeliR'IHBo fioTeBilH8ll C yCTpOiCTBB peryDap< 

DO/l8GTCS Ba 6nOK, ocymeCTBliSIIOIUBA npeoOp830B8HHG 8MQliHTyll8-KOJl. 
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HHBH HB 6noK-CXOMO) CHCTOMB CilHHTHllnSillHOHHbiX C'I!!T'IHKOB
1 

10 nOI'i!'IOCKH.X CXOM ynpaBnHIOT llpOnyCKBHHOM HMnynhCOB C 6a-

8 apeM!I-aMnnaTyllHbd!: npeo6paaoaaTenh. Bo apeM!I-aMnnsTyll-

/1/ 
ne H3Mep!IeMbiO HHTepBBllbl BpOMOHH llpeo6pa3yiOTC!I B HM-

1 aMnnaTYilbi KOTOpLrx nocne ycaneaus perscTpspyroTc!I Maoro

YJlHhiM aaanaaaTopoM. AaanuaaTop pa6oTaeT a peJKuMe ynpaa

raanoM, IIOJlll.BBOMblM OT JlHijl$epeHilH8llhHOI'O JlHCKpHMHHBTOpll., 

B 6llOK8 BpOM!I-Il.MIIllHTYJlHOI'O npeo6p830Bil.TOIIS11 'ITO 1103BOllSIOT 

HMnynhCOB C ll.MIIllHTYilll.MH1 llOlKil.UlUMH BHyTpH pa6oqero 

HnH31l.UHH BKnJO'IBOTCH HMIIYIIhCOM CHHXpOHH31l.IlHH 1 IIOCTyiiB.Io-

11p8BllOHHSI CHHXpOUHKllOTpOHil. 38 HOCKOllhKO MUllllHCOKYHil JlO 

oro UMIIYllhCB UHTOHCHBHOCTH. TaXUM 06p830M1 pa60T8 CT86HllH

BO BpeMOHU C pa60TOH CUHXpOilUKllOTpOH81 OHil. BKlliO'IBOTC!I 

B COKYHilY B TO MOMOHTbi, KOI']l8 OTCyTCTBYIOT HCCllOJlfOMbiO 

CHHXpOHH38UHH 3811YCK80T llBYXK888llhHbiH I'eHepaTop 31IOXTPH

H8HOCeKyHJlHOii: JlllUTOflhHOCTH1 OCHOBHbiM aneMOHTOM KOTOpOI'O 

ipene. JlnuTOnhHOCTh 3llOKTpU'IOCKUX HMIIYnhCOB 88 060HX BbiXD

CT8Bll!IOT 2 HCOK, npu'I!!M 88 BTOpOM BbiXO]le UMIIYnhC IIOSIBIISI

HilY no3naee, <ieM aa nepBOM. HMnynhCbi oT reaepaTopa no-

caanhHhie Ka6enu H8 UMIIyllbCHbiO UCTO'IHHKU CBOTa U3 ljlocljlU]l8 

B6RH3H K8TO]l0B ljlOTOYMHOlKUTOllOA 6830BbiX C'I!!T'IUKOB 

CBOTa 2 3110KTpH'IOCKHO UMIIynhCbl IIO]l810TCSI 'Iepe3 llUHUH 

n32 .BbliiOIIHOHHble T8KJKO Ha K08KCU8nhHbiX Ka6ensx. Paa-

I!X Jln!!H Ka6enell, 'lOpes XOTOpbiO IIOCTYII810T UMIIYllhCbl H8 UCTO'I-

38Jl8IOT perrepHbiO UHTOpB8llbl BpOMOHU MOlKJlY CBOTOBblMH UMl.. 

epB8llbl HCIIOllb3yiOTCSI ]lll!I 8BTOM8TH'IOCKOI'O perynapOB8HHSI no-

a llpeo6pa30B8HH!I BpOMOHHOI'O CIIOKTpOMOTpa. 

OTMOTHTb, 'ITO B OIIHCb!Bil.OMOH CHCTOMO CT86HllU38IlHH He KOM-

paTypaag 38BHCHMOCTh 38AOplKKB xa6eneil. TeMnepaTypabrii: xo

ua ljla3bi, 'ITO 3KBHB81IOHTHO H3MOHOHHIO 38AOplKKH CHI'H8ll8
1 

I= 2 I o-
4 

1 /°C JlllSI Ka6enel!: co CllllOWIIOll IIOnii3THllOHOBOA H3o-

5 1/oC 
nna Ka6enell c nonyaoanywaoll H3onsuael!: a 

nn~I xa6eneli c B03Jlywaoll H30llHUJiell
17 I. npa pa60'IOM na-

6 
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, 
anaaoae apeMessoro cneKTpOMeTpa 30 scex H3Meaeaas penepabiX HRTepaanoa ape

-12 0 
MOHR B yK838BBb1X Tp~X Cny.SBX 6yayT COCT8Bll!ITh COOTB9TCTB9HHO 6~0 cex/ C; 

-12 0 -12 0 
1,5~10 cex/ C H 0,6•10 Cex/ C. ~OlKHO 3H8'IHTOllbHO OCna6&Tb TOMDep8TYPHYIO 

3aBHCHMOCTh BOIIBqHHbl penep8b1X HHTepB8110B BpOMOHH, OCllH BCIIOllb30B8Th All!I 38-

nycxa acTo'laaxoa caeTa xa6enz c paanzqaoA aenaqsaoA f . JleAcTauTenhao, npa 

aeo6XOAHMOA p83HOCTH lliiHH K86eneA ~ t, aanaiOUl&A penepHb1A UHTepaan, MOJKHO 

onpenenBTh nnsa~>~ xa6eneA f 1 a r 
1 

aa ycnoasll 1 ) t 
1 

- r 
1 

"' /J. l , 

2) f I ,t "' f 1 l 1 • 8 Cnyqae BblllOIIHOHHSI BTOpOI'O yCIIOBH!I penepab1e HHTepaanbl 

Bp&MOHB He 6ynyT 38BHCeTb OT T&MIIepaTypbi (npH OTCyTCTBHB TeMnep8TYPHb1X 

rpanaeaTos BAOnh xa6eneA). 

Paapa60T8BB8SI CHCT&Ma 8BTOM8TH'IOCKOA CTa6HllH38IlHU OTHOCUTCSI K CUCTOM8M 1 

pearapyiOIIlRM TOIIhKO sa aaax paccornacoaaasSI (cuCTeMhi peneAaoro Tuna). B 

3TOA CHCTOMO llllSI K8lKllOI'O penepHOI'O CIII'B8lla BOCb pa60"!HA llH81la30H CllOKTpo

MOTP8 nenaTCSI sa nae aoab1, rpaauneA MeJKny xoTopb1MH cnyJKHT rp8asua MeJKny 

llBYM!I KaJtaMs-na6o cocenasMs xaaanaMs aaanaaaTopa. Ha puc. 1 TaxaSI rpaaana 

llll!l penepabiX CHI'H81IOB, BCIIOnh3YOMbiX nps perynupOB8BUB nopora, 000388'1088 N t > 

a nn11 penepab1X caraanos, acnonhayeMbiX npa perynaposaass xoaljlljlsnaeBT8 npe

o6paaoaaHHSI1 - N 
2 

• Ecns penepab1A caraan 6yneT aaperaCTpspoaaa cnp8B8 OT rpa

asnb1, TO sa ycTpoACTaa perynspoaaau!l 6yneT nonaa csraan, Tpe6y10~A yae

nsqeasSI nopora sns yMeBbmeasg xoaljlljlsnseaTa npeo6paaosaHHSI. Ecu JKe penepabiA 

csraan 6yneT 38perUCTpspOB8H CROB8 OT I'P£BUilb11 TO COOTBOTCTB8HHO ll0Jl88TC!I 

caraan, Tpe6yiOmaA yM&Hhiil&HBSI nopora znu ysenuqeass xoaljlljlanseaTa npeo6paao-

BBHUR. 

YcTpoAcTBB perynsposaas!l nopora s xoaljlljlunaeaT8 npeo6paaoB8HBSI socnpa-

HBM810T llOCTYII8IO~e 88 HBX CBI'H81lhl C 888llB38TOpa TOnhKO B TOM cnyqae, KOI'll8 

sa aax nonaercSI csaxpoa&3spyiOmsA caraan c coo+aeTCTBYIOmero Bb1XOJla reaepaTopa 

H8HOC9KYHllBb1X BMIIyllbCOB1 03Ha'I8101IlBA, 'ITO npOBCXOllRT B3M9p8HB9 onpeneneaao-

ro penepaoro BHTepB8118, 068 ycTpOACTB8 perynupOB8HUSI HMOIOT llOCTOIIHayto ape

MOHR ll0p!lllK8 10 CeK. 0118 Bb16Hp89TCSI HCXOllSI 83 Tpe60B8HHA X CXOpOCTH 0Tp8-

60TKB B03Mfiil8lOIIlBX B03ll&ICTBHA H llOnyCTHMOI'O pa3MbiTHII BCCnenyeMOI'O pac

npeJlell&HBH, BHOCHMOI'O CHCTOMOA CT86HIIH38IlHB, YcTpoACTBBMH perynapOB8HBII 

Bblp868TbiB810TCII llOT9HllH811bl, llpB llOMOIIlB KOTOpblX YllOplKBBBIQTCII HOMHH8llb8bl0 

aaaqeasSI perynapye~x aene'laa. fioTeanaan c ycTpoAcTaa perynsposaasSI nopora 

llOJlaeTCII 88 6nOK, ocymecTBllSIIOIIlHA npeo6pa30B8BH9 8MilllBTyll8-KOll, ltOTOpb1ll BXD-
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I 

, 
AHT B COCTAB aaanH38TOpa. B 9TOM 6nOK8 JIOAABAeMblil DOTellUHAn CyMMHpyeTCH 

C ll8DpH}I{eHHeM, 38A8IOWHM nopor. TipH DOMOWK DOTeHUHana C ycTpOiiCTBa peryna

pOB8HBH K08~~B~H8HTa npeoopa30BaHHH a3M&HH&TCH KOS~auaeHT ycaneHaH B ono

K8 C ynpaanHeMbiM K09~~HUHeHTOM npeoopa30BaHaH, KOTOpb!il noMemaeTCH nepeA 

ycanaTeneM, BXOAHWHM B COCTaB aaana3aTOpa. 

Tipa H8B3MeBBOM 3Ha~eHaa nopora ana K09~HUHeHTa npeoop830BaBaH B CHC

TeMe yCT81l8~aaaeTCH AaBaMa~ecxoe paBBOB8CBe, npa KOTOpOM nOTeauaan Ba 

Bb!XO.Qe yCTpOACTB perynapOBABaH KOneoneTCH BOKpyr sennas, COOTB8TCTBY!OWIIX 

38.QaHHOMY nopory ana K09~anaeHTY npeoopa30B8Has, -B paapaooTaaaoll cacTeMe cTaoanaaa~aa a KaqecTBe rpaaaubl aoa nna penep~ 

BbiX caraanos, acnonbayeMhiX npa perynapoaaaaa nopora, Bhiopaaa HH}I{HHH rpa

aa~a nepaoro xaaana aaanaaaTopa, a nna penepBbiX caraanos, acnom.ayeMbiX 

np11 perynapoaaaaa Jtoe~~anaeaTa npeoopaaoaaaaa, - sepxHHH rpaaana nocnenaero 

KaHana. B TaxoA cecTeMe naanaaoa perynapoaaaas o6eax aenaqaa nonyqaeTCs 

nocTaTo~ao oom.maM. Bnasaae penepHbiX caraanoa Ka}l{noro Tana aa perynapoaaaae 

.QpyroA Bena~HBbl oy.QeT MHBHM&nbHblM, B 8H8DH3aTope perHCTpHpyeTCS TODbKO 

nonoaaaa apeMeHs:oro pacnpeneneaas, cooTseTCTBylOmero KA}I{AOMY Tany penepHbiX 

CIIT'BanOB ( CM, pac. 1), TIOCKODbKY 9TH pacnpeneneHHH BaXOAHTCS Ba caMbiX Kpa

SX paoo~ero AH8Jia30Ha CUeKTpOMeTpa, TO OBH He OYAYT nepeKpbiBaTbCS C H3Meps-

8MbiMH apeMes:s:biMH pacnpenenes:aHMH, 

B xa~eCTBe aMnn'Wryns:hiX aaanaaaTopos B cnexTpoMeTpe npaMeHsnacb aaa

naaaTopbl Tana AH-256 a AH-4096. B aaaneaaTope AH-4096 npa peracTpauaa 

cnexTpOB HCnODb30B8DOCb 512 KaHanoB. ~ns COe.QHHeHaH C CHCTeMOA CTaoana38UHa 

B aeM obme npoaaaeneHhi MHHaManbHhie nepenenxe. TIOTeHnaan, perynapyromaA no

por, obln nonxnroqea K nenaTenro, npa noMoma KOToporo ycTas:asnasaeTcH nopor 

B .QHCKpHMaBaTOpe HH}I{Hifro ypOBHH, H8XOAHWeMCS B onoKe npeo6pa30BaHaH 8Mnna

TYAII-KOA (EATI-5), ::!TOT ODOK ObiD OTperynapoBaH TaK, qTO perHCTpaUBH aMnynb

COB B as:anaaaTope aa~aaanacb c nepaoro KaHana (npa noMoma ysenaqeaas aa

nep}I{Ka s:aqana paooTbi reaepaTopaoA anpecaoll cepaa no OTHoweHHIO K Haqany 

pa3pS.Qa 38nOMBB8JOWeA eMKOCTB), Y CT8HOBKOil nononHHTeDbHOII: CXeMbl nponycKa

BBS ObiDO .QOCTBrayTO, qTO BMnym.c aaqana peraCTpaDHB B03HBKaeT TOnbKO npa 

aannaa XOTH obi onaoro aMnynbca anpecaoA cepaa. Tenepb aanaqae aMnym.ca 

aaqana peracTpanaa CTano oooaaaqaTJo, qTo H3MepHeMbiil caraan ne}I{HT aayTpa 
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naanasoaa, peracTpapyeMoro aaanasaTopoM, a OTCyTCTBBe 9Toro BMD 

peracTpapyeMoro naanaaoaa. 

11Mnym.c aaqana perncTpanaa noAaeTcH as aaanaaaTopa Kax aa 

perynaposaHBS nopora, TaK B Ba ycTpOiiCTBO perynapoBaHHH K09~11Uf 

oopaaosaaaa. Hanaqae aToro aMnym.ca oaaaqaeT aeooxoAHMOCTb yae1 

ra HnB lt09~~HUHeHTa npeoopa30B8HBH, a ero OTCyTCTBHe - BeOOXOAHI 

mesas 9TBX aenaqaa. 

TipaMepao Tax }l{e. nonKnro~ancs a aaanasaTop AH-256. TaxaM c 

aaana3aTOpOB C CBCTeMOA CTaoana3aUBB ocymeCTBnHeTCH BCero ABYM 

no onaoMy as HBX aa aaanaaaTOP nonaeTCH noTeauaan, perynapyrome 

TeMbl, a no npyroMy as aaanaaaTopa shiBOABTCH aMnym.c Haqana per 

CJta3aHHOrO Bb!We CnenyeT, qTO TaKaH CHCTeMa CBH3H C aaana3aTOp01 

KOTOpbie npeaMyw.ecTaa no cpaaaeHBIO c oohrqao npaMeHHeMoA cacTe! 

TparrepaMH anpecaoro cq~Tqaxa aHanasaTopa. 

3. YcTpoAcTBO CI'ICTeMbi CTa6anaaan:aa 

YcTpoAcTBa perynapoaaaan nopora a xos~~auaHeTa npeo6pasoa' 

KOBbl no npHHUHny paoOTbl H Bb!UOnHeHbl HA9HTHqBO. Enox-cXeMa, Bp 

naarp8MM8 paoQTbl H npHHUHnHanbR8H CXeMa TaKoro yCTpOi!CTBa H30' 

pac. 2 a,o a pac. 3. OnaosaopaTop 2 (TpaHaacTopbi T 9-T12 ) aanyc1 

COM CHBXpOBH3aUHB, DOCTynaiOWHM OT reaepaTopa HaBOCeKyHAHbiX HM 

Tem.BOCTb aMnym.ca STOrO OAHOBBOpaTopa AOn}I{Ha ObiTb He M9HeE 

MaKcaManbHOA anpecHoll: cepaa a aHanasaTope, T,e. nopHAKa 250-300 

HOBaopaTop 1 (TpaHaacfbpbi T 
1
-T 

4
) aanycKaeTCH nocTynaromaM c 1 

HMnynbCOM Haqana peracTp8UHH. ~nHTenbHOCTb HMnynbCa OAHOBHOpa· 

TaanseT 20-30 MKCeK. Tipa Hanaqaa aMnynbca aaqana perncTpanaa, 

speMSHBOM cpaoaTb!BaHBH OOOBX OUHOBa6paTOpOB, B8 BblXOAe CXeMbl 

(AHOUbl ~~-~3 a TpaHsacTopbr T 
13

-T 
14

) nosanseTCH aMnynbc, osHa· 

XOAHMOCTb ysennqeHHH nopora ana K09~~auHeHT8 npeo6pa30BaHaH, 3 

yCT8B8BnHB8eT Tparrep (Tp8H3aCTOpbl T 16-T 19 ) B COCTOHHae ,1', ] 

XO.Qa CXeMbl COBnaneHHil qepe3 CXeMy c6poca ( TpaH3HCTOp T 15) DOC 

OAHOBa6paTOp 2 a o6pb!BaeT ero aMnynbC, 
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aTOM 6noK8 DO.Q8BA8Mblll IlOT8111lH8n CYMMHpyeTCH 

npa IlOMOWH IlOT8HilH8n8 C ycTpOliCTB8 peryna

g H3M811118TCH K09$$Hil118HT ycaneHBB B ono

KOTOpb!l! Il0M8W88TCB nepe.Q 

npeoopaaoeaHas e cac

paeHoeecBe, npa KOTOpOM nOT&HilBan 118 

KOne6neTCH BOKpyr B&n~BII1 COOTB&TCTBYIDWBX 

rpaHBilbl 3011 ,~:~ns penep-

11 perynHpOB8HIIH nopora, Bb!Opalla HHlKIIBH rpa-

a ,~:~ns penepllbiX CHrllanoe, acnolib3yeMbiX 

npeo6paaoea11us, - eepx11ss rpa11ana nocne.QIIero 

perynapoeaiiBH o6eax eenuq1111 nonyqaeTCH 

penepllbiX Cl!rHanoe KslK.QOro Tana 11a perynapoea11ue 

M. B aaanu3aTope perHcTpapyeTCB Ton&xo 

COOTB9TCTBy\Omero K8lK.QOMy TllllY penepllblX 

9TH pacnpe.QeneiiBH H8XO.QHTCII H8 C8Mb1X Kpa-

1 TO OHB 119 6y.QyT nepeKpb!B8TbCH C B3Meps-

B cneKTpOM&Tpe IlpBMQHHniiCb aHa-

• B aaanaaaTope AH-4096 npH per11cTpanRB · 

llns C08.QIIH8HBH C CBCT9MOA CT86RnH381lBB 

nepe.QemtB, nOTeB!lHSn, perynHpyiDWidl no

IlOMOWB KOTOporo yCT8H8BnBBa&TCB nopor 

H8XO.QHW9MCH B 6nOK8 npeo6pa30BaBBH 8Mnnu

T8K1 qTQ p&TI!CTpallHH IIMnynb

C nepeoro xaaana (npH nOMOWB yeenHqeaiiH 38-

a,~:~pecaoll cepHH no OTHoweHHID x aaqany 

Y CT8HOBKOJI .QOnOnHBT9nbHOJI CX9Mbl npOnyCKa

aaqana peri!CTpanHH B03HHKaeT TOnbKO IlpB 

a,~:~pecaoll cep1111, Tenepb aanHqBe BMnyn&ca 

qaTa, qTo 113MepSieMbill c11raan neJKIIT eay'l'pB 
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naana30Ha
1 

perHCTpBpyeMOTO 8H8nB38TOpOM, a OTCYTCTBB8 9TOTO BMilylibC8 - BB8 

perHcTpapyeMoro ,~:~aanaaoKa, 

11MnylibC aaqana perncTp81lBII nO.Q88TCSI 113 8HanH3elTOp8 K8K H8 ycTpOJICTBO 

perynapOB811BH nopora, TaK II .,H8 ycTpOACTBO perynHpOBaHHH K09$$Hil119HT8 npe

o6pa30BaHBH, Han11q11e aToro HMnyn&ca o3aaqaeT Heo6xo.QHMOCTb yeenaqeaas nopo

ra BnB K09~¢81lH911T8 npeo6pa30BaHHH1 a ero OTCyTCTBB9 - H900XO.QBM0crb YM9Hb-

meiiBH 9TBX eenuqua. 

npHMepao TaK JKe. IlO.QKniDqancs II aaana3aTOp AH-256. TaKHM o6p830M, CBH3b 

aaanB3aTOpOB C CBCT9MOA CT80HnB3allBII ocymeCTBnHeTCH ecero .QBYM~ K86ensMB: 

no O.QHOMY 113 HIIX Iia 8H8nH38TOP IlO.QaeTCH IlOT8HilH8n, perynHpyiDmell nopor CHc

T9Mb11 a no ,~:~pyroMy 113 allana3aTopa BbiBOJlHTCH liM nylibC 11aqana peracTpanHH. 113 

CKa3aiiHOTO BblW9 cne.Qy&T1 qTO TaKaS! CHCTE!Ma CBH311 C aaanH38TOpOM HM99T 118-

KOTOpblQ npeHMyW.eCTBa no Cp8BH9HIIID C OOblqHQ npHM9HB9MOll CIICT9MOll CBII3H C 

TpHrrepaMH a.Qpecaoro cq~Tqaxa aHanH3aTopa. 

3. YcTpollcTBO CHCTeMbi CTa6nna3ailBH 

YcTpoAcTea perynapoeaHHH nopora 11 xoa$$anaaeTa npeo6pa30B8HHSI O.QHHa

KOBbi IlO npBH!lHny paOOTbl II BblllOnlleHbl II.Q9HTI!qiiO, EnOK-CX9M81 BpeMeHHaH 

!:tHarpaMMa pa6oTbi 11 npHIIIlimaanhllaH cxeMa Taxoro ycTpollcTea B3oopamellbl 11a 

pac. 2 a,6 a pac. 3. 0Jlaoea6paTop 2 (Tpaa3HCTOpbr T 9-T12 ) 3anycxaeTCH BMnyn&

coM CIIHXp0111!381lHII 1 IIOCTynaiDWIIM OT resepaTopa H8IIOCeKyii.QIIblX BMnynbCOB, llns-

TenbiiOCTb HMnylibC8 9TOTO O.QIIOBH6paTopa JlOnmaa 6b1Tb He M9H88 )lnBT8l'lbHOCTII 

MaKCHM8nbiiOA 8.Qpeclloll cepaa B 8HanH38Tope, T,e. nopHJlK8 250-300 MKCeK, O,~:~

aoea6paTop 1 ( Tp8H3BCTOpbi T 
1
- T 

4
> aanycx8eTCH nocTynaiDWHM '' c 8HanH38Topa 

aMnynhCOM aaqan8 peracTp8IlHH. llnHTenhiiOCTb HMnynhC8 OJliiOBH6paTopa 1 coc

TaenseT 20-30 MKC&K. npa H8naqaa aMnynbca naqan8 peracTpanaa, T.e. npa o.Qao

epeMeHIIOM Cp808Tb!B811HH 060HX O.QIIOBH6p8TOpOB, 118 BbiXO.Qe CX8Mbl COBil8.[19HHJI 

( JlHOJlbl n
1
-n

3 
11 TpaH3KCTOpbr T 

13
- T 

14
) nosenseTcSI aMnynhc, o3aaq8IDmull aeo6-

xo.QHMOCTb yeenllq&HIIH nopora Hnll K09~~Hilii911Ta rrpeo6pa30B8HHH, 3TOT HMnynbC 

ycTaii8BnHB88T Tparrep (Tp8H3HCT0pbl T 16-T19 ) B COCTOHHH9 ,1", i1MrrynbC C Bbi

XO.Q8 CX8Mbl COBil8Jl8HHll qepe3 CX9MY c6poca ( Tp8H311CTOp T 15 ) IlOCTYII88T 118 

O.QBOBB0p8TOp 2 H o6pbiB89T ero HMnynbC, 
I 

9 



, 
CxeMoA ljlopMspoeaBHil ( Tp8113RCTop T 7 ) ljlopMapyeTCil BMJIYilbC, coena.qaiODlRA 

BO BpeMeBa C ltOBIIOM RMnyn&ca O.IUIOBaCSpaTOpa 2. 3TOT RMilyllbC llOCTynaeT H8 CXe

MY aaTscoenalleHsA ( TpasaacTophl T 
5

, T 6 , T 
8

) a npoxo.IUIT 'lepea 11ee npa OTcyTCTeaa 

HMI1YilbC8 OllBOBH6p8TOpa 1, T.e. B TOM Cll;y'lae, ltOr]lS C fiB8liH38TOp8 Be 110CTyi188T 

HMnynbC B8'18ll8 perHCTp811BB. 11MI1YilbC BS BhiXOJle CX8Mhl 8HTaCOBI18Jl8BaA 03H8'188T 

B806XOilHMOCTb YM8HbW8HHil nopora ana lt08~HIIH81JT8 npeo6pa30B8HHili OH yCT8H8B

liHB88T Tpsrrep B COCTOiiHae '0'. Hanp~eBH8 C BhiXOil8 Tparrepa 110Jl88TCB HS 

asTerpaTop ( TpaaascTop&I T 
20

, T 
21

). IloTeBJUian, o6paayiOmaAcs aa BHXO.Ile HBTer

paTopa, scnollbayeTCH JlnH perynaposxa sens'lallhl nopora ana Jtoa~uaesTa npe

o6paaoaaBHH. Ilepeltlii0'18T8llb 1 HSXOilHDlHACK B CX8M8 a&TerpaTopa, 1103BonHeT QToo 

JtliiO'IHTb CHCTeMy 8BTOM8TH'IeCKOA CTaCSsna38JUIB H UpH llOMOJilH 110T8BIIBOM8Tp8 

ocymecTanHTb py'laoe perynaposaase aena'IHBhl nopora sna xoa~suaeRTa npeo6-

p830B8BaH. 

Ha apeMeaaoA JlaarpaMMe (psc. 26) cnnomaoA nsaaeA noxaaaa cny'laA, xorlla 

cpa6aTblB810T 068 OllHOBaCSpaTopa, 8 nyHKTapaoA - KOrlla cpa68Th!B88T TonbltO O.IUio

BB6pSTC>p 2, 

Ha psc. 4 aao6paJKeaa npssnansallbBSH cxeMa 6noJta c ynpasnaeMI\IM ltOa~aua

eRToM npeo6p830B8HHSI1 ltOTOphlll: 110M9Dl89TCH M9lKilY Bp8M&-8MnnaTyllBI\IM npeo6-

p830B8TeneM a yCHliHTeneM 8B8liH38TOp8, 3TOT 6nOJt npellCT8BnSI8T Co60A llB8 

SMHTT8pHhiX llOBTOpBTeliH C Bltli10'18BBhiM M8lKilY BKMa conpOTBBn8B:B8M R SltB, Jto

TOpoe COCTOBT B3 napannellbBO C08JlHH8SBhiX ~OTOCOI1pOTHBli8Jrag: R~ H 06hi'I

BOI'O conpOTBBnesaSI R w, BenR'IHBS conpOTBBli8SBK R cJlp 38BHCRT OT CBeTOBOI'O 

110TOK81 Jl8B88MOro li8Mn0'1KOA B8K8liHB8BBSI, B811pHlK8HH8 HS JtOTOpyiO 110CTyi188T 

c BhiXO.Ila BBTerpaTOpa. OT senB'IHBbi conpOTasneBBK R SKB 38BHCaT B8npH*eBB81 

110CTyii810Jilee HS BXO.Il BTOporo SMHTTepBOrO 110BT0pHT8liH. TaJtoA 6nOJt 1103BonH8T 

H3M8Jrsrr& JtOS~Bila&IJT ycan&BBB B JrBCJtonbJtO pa3, Heo6XOilHMO OTMeTHTb1 '1'1'0 

STOT 6noJt 51BliK8TCH BRTerpspyiOJilHM H ero 110CTOKBB8!1 Bp8M8BH BXO.IlHT B 06DlYIO 

llOCTOBB&yiO BpeMeBB perynapOBSBBSI Jt0S¢¢HIIH8BT8 npeo6p830B8BBH. 

4. XapaltTepaCTaiJ ClleltTQOM8Ip8 C CBCT8MOA CTa6ana38naB 

011HCblB8eMhiA BpeM&S:JrhiA Cl181tTpOM8Tp IICI10/lb3Y8TCil llliK a.lleiJTB~HitllAHH 

'18CTHI1 110 BpeMeBR nponeTa B W -M830SB:OM 11Y1flt8 CHBXpOIIHJtliOTpOB8 C HMJlYilbCOM 
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175 ~aa/c, B COCT8B JtOTOporo BXOJlHT W -M830Hhl, MIO-M830Jrhl B 

Ha pac. 5 npaBe.lleH cneKTp Mace 'ISCTBII, nony'leHJrhiA B aJtcnepBMI 

+ -
B8BBIO BpeMesa JKa3HB W H W -M830HOB • 

.llnK nposepKB pa60Thl Cl181tTpOM8Tp8 6&rna llp0B3B8.1l8Jrhl Cp8BBI 

BBB C BltliJO'IeBBOJI: B Bhlltlii0'18BBOA CHCT8MOA CT86HliH381lHH llpB H3ME 

lKeBHB paT8BBH ~oyMHOlKHTenH Tsna XP-1020 B O.llBOM sa 6aaoahlx 

B8 100 Bt H3Me&eBHB 38Jl8PlKitH B nena O.llBOrO H3 6830BhiX C'I~T'IHK( 

H3M8H8BHB·Jtoa~~HilHeBTa yCBli8BB!I ycHliHT8ll!l B 8Jr8lla38TOpe H8 15~ 

H3Mepsnocb ns6o speMessoe pacnpe.llenesse,aa]laaaeMoe c noMolllbJO 

p8TOpa H4BOCeJtYBilBhiX HMnyllbCOB H BTOpOA napbl HMilyllbCHhiX HCTO• 

ns6o speMessoe pacnpeJlenesae 'ISCTHII B ny'IJte w--Meaosos npa 

6a30BblX C'I~T'IHKOB BllliOT&yiO Jlpyr It Jlpyry. PeaynbTSThl STHX B8Me 

Messoro pacnpelleneasa, 3SilaaaeMoro c noMODlbiO reaepaTopa, DPBB 

113 pacyBBa BHilH01 'ITO CKCTeM8 CT86HliH38llHH KOMI18HCBpyeT BC8 n~ 

B3MeH8SHB 118p8M8TpOB C1181tTpOMeTpa. Ilpa pa60T8JOJileA CaCT8M8 CTI 

a3Me&eBae nonOlK&HliA lleHTpOB T!llK8CTH H3MepH8MhiX Bp&MeHHblX pac; 

-12 
ae npeahllllaeT :t 4 10 celt. 

.llnB llpOBepKB JlOnrospeMeHHOA CT86HilbHOCTH ClleKTpOMeTpa B l 

COB 11pOH3BO]laliHCb H3MepeHBH llOl!OlKeBBSI lleHTp8 T!llK8CTH Bp8M8HHhl 

nesaA C Bltlii0'18HHOA H BblltliJO'IeHHOA CHCT&MOA CT86HliB3811HH. Ha pH< 

3SBHCHMOCTa a3M8H8BH!I BO BpeMeHB nonOlK8HH!I lleBTp8 T!llKeCTB pa< 

38Jl8B88MOI'O reaepaTOpOM HSHOCeKyBJlBhiX KMilYilbCOB, 113 pBCyHit8 C 

npa pa60T810Jilell: CKCT8Me CT86HliH38 IIHH B3MeHeHae nonoll<eHBSI UeHT] 

-12 
H3MepH8MOrO BpeMeS:BOro pacnpeJleneHH!I He npeBhiWSeT !, 8 .. J0 Ce 

8 '18COB. 6e3 CHCT8Mhl CT86Hl!H3811HH llOl!OlKeHae 118HTp8 T!llK8CTH H31 

-10 ' 
(2 ~ 3)•10 Celt. Ilpa B3MepeHHSIX H8 ny'IJte 'ISCTHII CHBXpOIIHJtnOTp< 

ueaTpa THlKeCTB speMessoro pacnpellene&H!I ocTasanocb B npeJlenax 

B Te'leHHe MHOrO'ISCOBhiX 91tCI103HilHA. 

B 3aJtnJO'Ie&He aaTophl BbipalK8IOT 6naro]lapaocTb B.I1.IleTpyXBS: 

3HS:cy 38 y'ISCTBe B B3MepeBHSIX BS ny'llt8 CHBXpOIIHJtliOTpOB8 H A.Il.J 

B.B.~oaceeaoA H H.A,qHCTOBY 38 llOMOJilb B HSCTpOAKe H SltCI1ny8T8 

Jt8B8/lbHhiX 8H8liH38TOpOB. 

11 
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OB8HHSI ( Tp8B3HCTOp T 7 ) cjlOpMHpyeTCSI HMnyllbC1 COBII8.1(810lllHll 

HMnylibca OAHOBHCSpaTOpA 2, 3TOT HMIIYllbC IIOCTynB.8T HA CXe

(Tp8H3HCTOpbi T
5

, T 6 , T 8 ) H npoxoaT 111epea 1188 npH OTCy'I'CTBHH 

opa 1, T,e. B TOM Cny"iae, KOI'AA C flB8nH38TOp8 He IIOCTyii88T 

CTp81IHH. J1MnyllbC Ha Bb!XO.I(e CX8Mbl aHTHCOBIIAA8HHll 03H8"189T 

weHHSI nopora anH xoscjlcjlanae!ITa npeoCSpaaoaaHas; OH ycTasae

CTOHHae '0', Hanpi1*9HB9 C Bb!XOA8 TpBI'I'8p8 II0.1(89TCB H8 

TOpbl T 20' T 21 ) • noTeHuan, oCSpaayiOmallCB HA BhiXO,Ile aHTei'-

H AnH perynHpoaxa aena"'BHbl nopora ana xoacjlcjlanHeHTa npe

IO"'aTen&, H8XOASilllallcH B CX9M8 HHTel"p8TOpa, II03BonHeT OT

TOM8TH"'eCKOil CTaCSanB3811BB R npa IIOMOllla IIOTeKUaOMeTpa 

perynaposasae senH"'aHbl nopora ana xoacjlcjlanHeHTa npeo6-

AHarpaMMe (pHc, 26) cnnomHoA naHBell noxaaaH cny"'al, xor.aa 

·BB6paTOpa, a IIYHKTapHOlt - K01".1(8 cpa68ThlBaeT TOllbKO O.I(Ho-

pa1KeHa npHHitanHallbHaH cxeMa 6noxa c ynpasnHeMhiM xoscjlcjlaua

HB, KOTOpblA IIOMemaeTCH M9lKAY BpaMg,..&MIIIIHTyAHhiM npeo(S

TeneM 8H8RR3aTopa. 3TOT 6noK npaACT8BnSI8T co6ol .llB8 

TenH C BKniO"'eHHbiM M9lKAY HBMH COIIpOTHBn811H8M R 8JtB1 Ko

pannen&HO COeJJ:HHeHHbiX cjlOTOCOIIpOTRBnaHBH II ljJp R 06bl"'-

ll w. Bens"'HH8 conpOTasnellaH II cjlp 38BRCBT OT CBeTOBoro 

8MIIO"'KOH H8KanHB8HHH, H81IpHlKeHH8 Ha KOTOpyiO IIOCTyn88T 

a. OT senH"'RHbl conpOTRBneHaH II SKB 3aBaCHT Hanp~9BH81 

>JJ: BTOpOI'O SMRTTepBOI'O IIOBTOpHTenH. TaxoA MOB: II03BonBeT 

T ycaneHRH a secxon&xo paa, HeoCSxoJJ:HMO OTMaTHT&, "'To 

aHTerpHpyiODlHM H 91"0 IIOCTOHHH8H BpaMeHH BXOAaT B o6mYIO 

perynaposasaH xoacjlcjlanneHTa npeoCSpaaosaHHB. 

CIIeKTpOM8TP RCIIOn&3yeTCB .lliiB HA9BTacjlaxanBB 

W -M930HHOM IIy"iKe CBHXpOIIBKnOTpOH8 C aMnyn&COM 

10 
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176 ~aB/C, B COCTaB KOTOpOI"O BXG.I(BT W -Me30Hbl1 MIO-Me30Hbl H aneKTpOHbl, 

Ha pac. 5 npaBeAaH cneKTP Mace "'ACTBn, nony"'eHHbiA B axcnepBMeHTe. no cpa a-
+ -H9HBJO BpeMeHB lKB3HB W B W -Me30HOB. 

~na nposepx~ pa6oTbl cnexTpoMeTpa CSbina npoaaBaAeHbl cpaBHHTen&Hble a3Mepe

HBB C BKmD"'9HHOll B Bb!KIII0"19HHOI CHCT9MOA CTa6anaaanaa npa R3M9H9HHB aanps

JK9HHB JIBTaBHH cjlOToyMHOJKaTens Tana XP-1020 B OAHOM aa 6aaos&Ix c"'aT"'aK(IB 

H8 100 B; B3M9H9Haa 38.1(9plKKB B II91IH OAHOI'O a3 6830BbiX C"'aT'iaKOB Ha 1 HCaK a 

a3M9HeHR&·xoacjlcjlBIIH9HT8 YCBIIaHaB ycanaTanH B aB81IH38TOpe H8 15%, npa STOM 

R3Mepanoc& nB6o speMaHHoe pacnpeAeneHae,aaaasaeMoe c noMOlllbJO BTOporo reHe

paTopa H8HOC9KfHAHbiX aMnyn&COB H BTOpolt napbl RMIIYllbCHbiX HCTO"'HHKOB CB9T81 

nBC5o speMeHHoe pacnpaAeneHRa "18CTHn a ny'iKa w-:..Ma30HOB npa pacnonoJKaHHa 

6830BbiX C"'aT"'aKOB BIInOTsyiO .apyr K Apyry, Peayn&T8Tbl STHX H3MepeHall: Bpe

M9HHOI'O pacnpe.aenaHHH, 38.!laB89MOI'O C IIOMODlbiO reHepaTopa, npaB9A9Hbl H8 pac. 6, 

Ha pBCyHXa Ba.!lH01 "'TO CHCT9M8 CT86BnH3811Ba KOMII8HCapyeT Bee IIpOH3B9.!l9HHbla 

H3MeH9HBB napaMaTpOB CII911:TpOMeTpa, npa paCSOT8JOlllal CBCTaMe CT85anB3enaB 

B3M9H9HH9 IIonOJK9H!II naHTpOB TSI*9CTB B3MapBaMbiX Bp&M9HHb!X pacnpe.aenaHBll 

-12 
se npesblmaeT ±. 4 10 ceK, 

~na npoaepB:B .aonrospeMaHHoll: CTa6Hn&HOCTB cneETpOMeTpa B Te"'eaBe 8 "'a-

COB npOB3BO.!lBIIHCb B3MepaHHB IIOnOJK9HBB II9HTp8 TSI*eCTH Bp8M9HHbiX pacnpe.lle

naHBI c BKniO'iaHHOll B BbiKRIO"'9HHOll: CHCT9MOll: CT86BnB381IBH, Ha pac, 7 npBB8A9Hbl 

3aBHCRMOCTB B3M9H9HBH BO BpaMaHB nonOJK9HBB II9HTp8 TSI*9CTB pacnpe.aenaHBH, 

aa.aasaeMoro reHepaTopoM HaHocaKYH.!lHbiX aMnyn&cos. Ha pacyHKa cne.ayaT, "'TO 

npH pa60T810lll81 cacTaMe CT86BIIH3anHH H3M9HeHBa nonOJK9HHB II9HTp8 TBlK9CTH 

-12 
H3MapBeMOI'O BpeMaHHOI'O pacnpe.aeneHBH He npeBb!WaeT ±. 3-.10 CeK B T9'19HB9 

8 "18COB, Eea CBCTeMbl CTa5anH3aitBB nonOJK9HB9 naHTpa TBJK9CTB B3M9HR9TCB Ha 

-10 ' 
(2 ~ 8)•10 C9K, npB R3M9p9HBRX Ha ny'iKe 'laCTan .CBHXpOIIBKIIOTpOH8 IIOIIOlK9HB9 

-12 
neHTpa THJKecTB apeMeHHoro pacnpe.aeneHBR ocTasanoc& B npe.aenax ±.8•10 cex 

B T9"19HBe MHOI'O"'aCOBblX 9KCII03BIIHI, 

B aaxniO"'aHae asTop&l BbipaJKaiOT 6naro.aapHocT& B.H.neTpyxssy • ~.~.Xa-

3BHcy aa yqacTae B B3MepeHHRX aa nyqxe caHxponaKnoTpoaa a A.n.KycTosy, 

B.B.~oBceesol a H.A,qHCTOBY aa noMom& B aacTpolxe a axcnnyaTansB Maoro-

K8Han&Hb!X aaana38TOpOB, 

11 
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