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OnncbiBaeMaSI ycTaHOBKa npeJlHaaHa'Ielia· Jlnll nccneJloBa.!tnSI peaKunn qt5-
, \ 

paTHoro 

------------=~~--~ 
{I) 

L 
f ~ /1/ 

HeKoTOPbie JlBI'II'Ibie o nepBoM aapiia!'ITe ycTa!'loBKII COJlep:>KaTCSI B· · 

YcTaHoBKa ,pat5o1-aeT ,Ha ny'!Ke MeaoHnoro,KaHana/2/ ''CIIHxpounKnoTpo-
~ •.•.• ,,.·, 

5

~r .,,.· "••·- 1·, ."t,'l"·;·:·-,·(··:; ..... :,<) ",.-:.i 711:.'-~1' ·.';;.r:~ ~·~.r,;;,,_o:,J·:--{L;:·;,"i~:n:.\ 
na OI1HI1. 'KIIHeTII'IecKaSI aaepriiSI 'nnoH.oB,, onpeJleneHHaH no npo6ery. B .. MeJlii,. 

, ''•'·•: ,;:\\ •• ,: • ..••.• ,.,,,,_ .o· _,_'"'•···,\·,,~'.•••··' ···~,;. •. · '·· ~ ·, ··~: .. ,.:.~·· L •• _, 

cocTaBnSieT T 1T c276 M aB. lliiipiiHa KflliBOH OCT81IOBOK CDDTBeTCTByeT; cpeJlJie-

KBaJlpaTII'IIIOMY paa6pocy 110 aHepriiii A ,'T 77 =. 18 M aa. I1cnonbaoaancSI MeJl-. ' . i . 
neJIJibiH Bb!BOJl M930IIOB/3/ C llOJl8BneHII9M nepaoro lliiK~·· llpii 9TOM .IIJITeH-

CIIBHOCTb llY 'IKB, perHCTpiipyeMoro MOI'IllTOPOM YCTBHOBKH • .COCTBBnSina 

(5-t6) •10 ° CeK-l, nonll lliiOIIOB B llY'IK9 0 onpeh;eneHH8li ~0 ynpyroMy 77 -p -

pacceSIJIFII00 COCT8Bnll9T. ( 79:!::,4) %. f ~ 
' ; i 

06IUIIH BIIJl.p8CllOnO)K9JIIISI Jl9T9KTOpOB · llOK838H Ha pFIC, .1. <flyHKUIIOHanb-. . ·,__ ;· : 

IIO yCT8,HOBKY. MO)KHO pa3 6HTb Ha Tpll TenEiCK~na: MOIIllTOpHbiii: TeneCKOll. 
. . Jo•:,.~;> t~~"' ¥ ; f 

·(T1) t Bb!JlenSIIOIUIIii: B38l'IMOJl9ii:CTBIISI lll!OIIOB C lnpOTOII8MII; BOJlOPOJlHOli MI'IIll9HI'I, 

. FI JlBB 'IIJleHTII'IHbiX. 5oKOBbiX. Tene~;ona . ( T 2 · HI'.T 3i), KOTO~bie cny)KaT JlnSI pe

rFicTpauiiii aneKTpoHoB n rroaiiTpouoa peaKunJ. ( 1 ), II orrp~JleneHIISI nx aHepriifi 

II yrnoa BbineTa. TeneCKOll T 1 , COCTOIIT II3j JlBYi C'IeT'I~KOB· COBI18Jl9HHii: C J 
f • -I ...:. '! ; . 

II c2 II JlBYX C'IeT'IFIKOB 8HTIICOB118Jl9IIHii: ~·Cs li c4.\ CunH~HnnliTOpb! C'IeT'IHKOB 

• c 1 n c 2 nMeJOT··paaMee:bt~IOoxtoo.ria:MM3,.~?"4 ·~·2o~~2ooxto MMs, c3 -

200x200x10 MM3 c ·oTaepcTIIeM a ueHTpe JlFiaMeTpoM 100 M~. B aTltx C'I~T'IFIKax 
HC110nb3YIOTCSI ljJoTpyMHO)KllTenn THlla !fl3Y-30. nmi yny'IIU91Illll 3arpy3D'IHb!X 

, . f'.'·:•;:. ·,.':!'·'•···:··; ··-.~·.,:;, ,;1 -~·.·fi••::~'· ·~- .l~': ,:·:-,•'·~'··:::·:~··,-·! ·"'.-:·1:-!:,:·<';{l·,·t~.-~",_ ·~ .. ···;" ·T 
.xapaKTepHCTHK 'MDHHTOpllb!X C'IeT'IHKOB rroc;::nellHlle. 'I9Tb!pe JlllHOJla ljJoToyMHD-

~··/';:<·. ,_._.; •. _,;;' :>;··~:., ,J (_:·~"-''I .. - ·''• _.;.~' T_tl ,._,.~ .... .->I ~···-'!> l' ·-" :;. .·. 
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; Pile. ·I. Cx~Ma a'Kcnepi!MeHTS~bHOii ycTaH~BKI!: Ct,C2• cs;: C4, Cs, Ca ':"· 
CUI!HTI!!JnRu!!~HHbie: c~e.T'II!KIIi .. Ct, 't2 .-:-. nopox;-oBbie BOl!SIHbie, .. 'lepe~KOBCKHe :. 
C'leT'II!Kllj. Cs, 'l::;4 :..; . 'IepeHKOBCKI!e" cneKTpoMeTpbl nona oro. llOI'JIOIUeHHHj. '. 

J1Kt 1 •HK2. -: llCKpOBbie KaM~pblo . · .. 

.,;:. 

. ~ :.: .. 
.. ·. 

J, ~ 

-.: " ~. ( 

~ ~·" 

zo· ItO 60 
. HtJIIlfJ KQHQAQ " ... 

'"" ' . : ~. ·,: .. ~.~ '• ;• ~-- '·.·. 

P11c~ 2. AMnnnTynHoe _pacnpe~eneane CllrHalicm. 6oKoBoro cunHTnnnSiunc>HHOro. 
·c:'I~Tqi!Ka; :irony~~eaao~· ~~~ ny'IKe ·aneK~poaoB · c sHepruen • is4 M~lB. 

4 

L 

)l{liTeneli 38IH!Tb!B8JOTCsl 

KpoMe Toro cur.Hanhr iia 
0Tp93KOB Ka5eneli )ln!iHO 

nH'IHHa COTipOTHBnaHI!Si Til 

THBOTIOnO)I{HOli nonspHOCT 

THnnHUHOHHOI"O C'leT'II!KB 

qepeHKOBCKOI"O CTieKTPOM 

l1Kl (l1K2 ). 

EoKODhre cuua· 

5opa KoppenuponaHHhiX : 

liOHH38UHOHHb!X TIOTepb .q 
ll3 C'leT'IliKOB C5 If Ci 
o5oaHa'laTb c0 , CuuiiTu_~· 

CneTOBOJlhi npn_Kn~ 

B cqeT'InKax ucnonbayJ0_1 

'IHKOB c0 o5epayT anJOM 

runTy. CocTanneHHhre_ B~ 

440x440 MM2, 3aaop,Me 

¢oTOYMfl0)1{1iTenHX TIOJl6 

BMTIHHTYJl CHI'HanOB JlBY~ 

connaJlanu Me*ilY co6oi 

n no)laJOTCH B aan peruc 

ruunaHHH noa5upanach· ac 
. '. '. ·-~ 

pOBBTb pa3HOCTb BpeMef 

CqeT'IHKH Kanu6po 

30HHOM TpaKTe101 
.'· Cn~ 

npOX0)1(Jl9HHii sneKTpOH< 

x/ . . .. ,.·. 
P acnpenenelme, 

OT pacnpeneneHI!SI noTe~ 
c aemecTBOM. Hanpi!Me~ 
K cpellHIIM TIOTepSIM COC 
0,85:t_0,02, a nnH Irl!oH(n 
TIOTepl! aneKTpOHOB MElHI 

- aa 10%. 
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Ca.: c4, c5, ca -
UIHbie .. 'iepeHKOBCKUe 
roro iiornomeung; 

, I«JHQAQ . ' 

. ' ' . 
'0. CUIIHTII/I/ISII1IIOHHOI'O, 
i 184 Msa, 

I 
I. 

·l 
I 

- . /4/ ( 
*HTeneit sanHThiBaiOTcsr or HH3KOOMHhiX HCTO'IHHKOB nuTaHHSI YI1IT-l). 

·• KpoMe ioro cnruanoi, ua Bhixone $oroyMHO)!(UTenefi $opMupyioTcsr c noMOIUhiO 

0Tpe3KOB Ka5enefi nn~HOH 1 ;2 M, uarpy)!(eHHb!X aa: CO!IpOTHBneHHSI 33 OM. Be

nu'IHHa CO!IpOTHBneimsr non5upaliaCb TaK 1 ·,iTOiJhi ·curHan He liMen Bb!5poca !Ipo-.. ' 
" . ., ,. - . -il ' ~ . ' . 

THBOIIOnO)!(HOfi IIOnSipHOCTH •. !5alKllb!H H3 50K0Bb!X TeneCKOIIOB COCTOHT H3 CUHH-

THnnSIUHOHHOro C'IeT'I~Ka c5 ( c6). BOllSIHoro 'IepeHKOBCKoro C'IeT'IHK~ t:: 1 (t2). 

'IepeHKOBCKoro cneKTpoMerpa rro.riuoro rrornomeuu5I c3 ( C4) . u HCKpoaofi KaMe poi 

l1Kl (HK2 ); 

BoKOBbl9 CUHHTHnnSIUHOHHbie· C'IeT.'IHKH !IpliM9IHI!OTCSI nnst OT-

5opa KOppenupoBaHHb!X BO BpeMeHH C05biTHfi H 'llnSI noi:J.aBneHHS! no BenH'IHHe 

HOHH3aUH~HHbiX llOTepb tP~Ha ( e + e-f ~nap OT. KOHBepCHH. y -KBaHTOB~ Ka)!(llb!H 

ns C'IeT'IHKOB .c5 .. H c6 cbcraBneu H3 llBYX C'IeT'IHKOB, KOTOpb!9 Mbl 6y ll9M 
. . 

o5osuaqar~ c 0 • 'cuu~;unnSiropoi ~;er'IuK'ol3 c 0 _ uMeiOT pa.sMephi ,44o'x220x20 MM3, 

CBeTOBOllhi npnKneeHbi K TopuaM 220x20 MM2 . u HMeiOT. nnuny.250 MM. 

B c'IeT'I.uKax .ucnonbs~~TCSI cpo~oyMHOlKHTe~u •rn:rra t1l8Y.:...30.· Ka1Knh;fi ·us cqer

'IHKOB c 0 o6epHyT a'niOMHHnpoeauuon._~neH~ofi n nMeeT u~saBH?HMYIO CBerosa

IUHTy. CocTaBneHHhi9 BM9CT9 ABa.cq{).TqHKa.7otSpa3yiOT pa6oqyiQ lrOB9PXHOCTb. 

440x440 MM2!_.3asop .M9lKllY C'IeT'IdKaMli -. 1-t2 ,MM. HanpstlKeku'e, nuTaHHSI H8 

cpoToyMno)KnT~_':ISIX noA6npanocb ra'KuM o6pasoM, 'IT06bi cp~n~ue aua'IeHHSI 

aMrr.nur!n curuanoB nByx·cqer'IHKOB Co, cocraBnSIIOIUHX O,(lHH 5pKoBofi c'IeT'InK, 

COBnananu . M9*llY co5oil: j .Bh!XOllHbie c uruanbi . 9THX C'IeT'IHKOB. c~eiUHBa!OTCSI 
u rronaiOTCSI B. san perucrpupyiOmeit · anrraparyphi no. onuoMy Ka6en10, ITpu eM e-

. • ',··-···~'"'. . ·.·. , -- , . . : I 

lllHBaHHH IIOll5Hpa.naCb saneplKK8 M9lKllY C'IeT,'IIIK8MH C T9M1 'IT05bi 'CKOMII9HCH-

p0B8Tb ~asuo~-r~·. ap~MeHHhiX ·~anep:~~~eK cporoy~HOlKUTenefi. . . . 

C'IeT'IHKII Kan~5poBan~c'I;··ua ~Y'I!{e .aneKTPOHOB, .-nony'I~~nieMcst ua Me

SOH HOM TpaKTe/5/ .~ ·Cn.eKT~ • aMlln!ITYll. C~ruanoi:l·. OllHOrO H3. C'IeT.'IHKOB npH 

np~XO*A9HHH ~neK;ponoBx/ no~~sau Ha puc. 2. Illupuu~ pacnpeAeneuusr ua 
.r ,,.~-~·-:_- -. 

x/ .. •<. 
Pacnpeueneuue. uouuaaunoHHhiX noreph sneKrpouoa. aaMeruo · ornu'iaercSI 

or pacnpeueneuul! norepb ~ouoa.na-aa paanu'il!i! .B xapaKrepe aaai!MOlleilcrallll 
c aemecraoM, ·Hanpi!Mep, oruoweulle ual!6onee aepollrHoro aua'!eHI!SI noreph · 
K cpellHilM norepSIM cocraanSieT· no uawnM I!3MepeHnl!M ll/ISI ~sneKrpoa·oa K. = 
0,85;!:.0,02; a'unSI ITI!OHOB c' 9Heprueil T".- 160 Msa :;K~··=0,91:!:_0,03. 'CpellHI!e 
ITOTepii 9/leKTpOHOB MeHbWe cpellHI!X norepb ITI!OHOB·C YKB3BHHOi! SHeprueJl. 

. -: ua 10%, 

5 
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Puc •. 3. 3aB,liCHMO.CTb aMnmtTYAhl' cliraaiioB 6oioaor'o :·CUliHTllnnsn.iuoimoro C'!eT-
,'lliK8 OT. paCCTOSIHliSI M9lKAY. UeHrpoM ny'!K8 ll TOp~ OM CB9TOBOA8, . ;; 

·:·.v<· 
. 4~0 

:\!{ 

~. 
· Plic. 4~ KoacrpyKUliSI' aoaSiaoro ~epeHKoBcKoro cqeT'lliKa. . •.· .. . . . . . . ~- ' ' . . ·' . -." .. . - \ " 

- ~ ... ' 

6 

nonyBbiCoTe l:l :; 0,4 A 

nnHTYilbi). BpeMeHHOe pa 

Hccnegoaanacb OJlHC 

MOCTb cpeJlHeA aMnJIHTYJ: 

paCCTOSIHHe ·JlO KOTOpor.o 

JISIJICSI JlOnOJIHHTeJibHbiM . C' 

DpH cMemeHHH ueHTpa xiy 
TyJla H3MeHSizlaCb Ha 23% 

ngpHOM ocu cq{lT'lHKa;· CJ: 

lfepeHKOBCKHe C 

'nHOHOB. ManoA 9HeprHHo t. 
------ :-. -- --~-~- ·------. ----~~-'---

KOHTefiHep H3 nneKCHI'Jiac 

TOpbiii aanonHsteTCSI AHC1 
... 8,5 n, DonHaSI TOniUHf 

... __ -..:.. ' 

KoHTefiHep npocMaTpHaae 

BOJlbl, CaeTOBOAbi H 6oKC 

Ka nneKCHrnaca. llnst YE 
paJlHaTOp H CBeTOBOJlbl .l 

llnst cMemeHHSI cne 

TeJibHOCTH cypbMSIHo-Ue3 

KHCJIOTa B KOHUeHTpaUI 

CurHaJibi c o6oHX 

no OJlHOMY Ka6emo. Han] 

6upanucb TaKHM me o6p 

KOB, 

Ha ny'lKe sneKTpol 

TYilHbie pacnpegeneHHSI ' 

pOJlHOCTb no TO'lKe nOni 

Ct noKaaaHo Ha puc •.. 5: 
aeneHHeM DyaccoHa c [ 

Bbico1-e l:l =0,97 Aae1 
Ll 

npH nonagaHHH sneKTpOl 

nyqxa Ha 15 eM B mo6: 

( HaMeHeHHSI aMnm{i-yn 
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HHTHnnHUHOHHOro·cqeT
BeTOBOAa. 
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nonyabiCOTe !!. ::# 0,4. A aep ( A aep - HaH6onee aepos:tTHoe SHa'leHHe aM

nnHTYilbi). BpeMeHHoe paspemeHHe ·C'I~T'IHKa !!. t ..,. 3,5 HCeK •. 

HccneJloaanacb OJlHOpOJlHOCTb C'I~T'IHKOB. Ha pHc. 3 noKaSaHa saaHCH

MOCTb CpeJlHeA aMnnHTYJlhl CHrHanoa C'I~T'IHKa. OT MeCTa nona)laHHSI ny'IKa, 

paCCTOSIHHe JlO KOTOporo OTC'IHTbiBanOCb OT TOPUa CB9TOBOJl8o. Ily'IOK BbJJle

ns:tnCSI JlOnonHHTenbHbiM C'I~T'IHKOM C paSMepaMH CUHHTHnns:tTOpa. 100x100 M~ • 
IlpH CMeiUeHHH ueHTpa ny'IKa BJlOnb OCH C'I~T'IHKa Ha 30 · CM cpeJlHSISI aMnnH

Tylla H3MeHs:tn8Cb Ha 23%. IlpH CMeiUeHHH ny'IKa B HanpaaneHHH1 nepneHilHKy

ngpHOM OCR C'I~T'IHKa, CpellHHSI aMnnHTYil8 HSMeHs:tnacb He 6onee '19M Ha 2%. 

YepeHKOBCKHe C'I~T'IHKH HCnOnbSOaanHCb JlnSI noriaaneHHSI woaa 
·~---- v- . . . . . --· -----·-

nHOHOB ManoA .aaeprHH •. YepeHKOBCKHA C'I~T'IHK C1 (C2).1IP..I:l~C:.i!l~~..!leT c~-~A. 

K~~~~~:ep·-::· ~~:K~-:~c:~~;~;~~~~~;-;~:~:~H_440i~1P2C~~~ld3 , K~ 
'"""·~--··-------·---:-.----_;;_·-·~--~-------~- . ~ " ' . 

Tophi A sanonHsieTcs:t • JlHCTHimiip,l)aa)!aoil:_aoJloL( pH:·c. 4). 06toeM KOHTeil:Hepa 
! ·- • __ ,_ .• ~-- • • ' • • , 

., 8,5 n. Ilonaas:t TOniUHHa nn.eKCHrnaCOBbiX CT9HOK no ny'IKY tiaCTHU - 6 MMo ------ . - - . ------
KoaTeiiaep npocMaTpHaaeTcSI llBYMSI «<J.Q.T_oy_¥H01KH'l'.eJJSIMH 4>3Y -30 'lepe3 caeTo-

BOilhi. CaeToaotlbi H 6oKoai.Ie rpaHH KOHTeitilepa H3roToaneuhi H3; OllHoro Kyc

Ka nneKcHrnaca. llns:t yaenH'IeHHSI H yny'lmeHHSI paaHOMepHOCTH caeToc6opa 

paJlH8TOp · H CBeTOBOilbi .. noKpbiBanHCb amOMHHHPOB8HHOA nneHKOHo 

llns:t CMeiUeHH~··.cn~KTpa 'l~peHKOBCKOr;H3.ny'leHHSr B o6naCTb 'IYBCTBH-
. . - -

TenbHOCTH cypbMSIH~Ue3Heaoro «PoTOKaTOila B BOlle paCTBOps:tnacb 8MHHO- r·-
. :· /6/ 

KHCnOTa B KOHUeHTpaUHH 100 Mr fnHTp • 

CHrHanhi c o6oH·x cl>oioyM:Ho:iKH:refiea . cyMMHpoaimHcb u· nepeJlaaanucll; 

no OllHOMY ~a6emo. HanpSI1KeHHSI H · 3~Jlep1KKH 'Me1KilY «PoToyMH01KHTens:tMH noJl-

6HpanHcb TaKHM 1Ke o6pa30M1 KaK JlnSI 60KOBbiX CUHHTHnns:tUHOHHbiX C'leT'IH-

Ha ny'IKe aneKTponoa c HMnynbcoM 184. Maa/c HCcnelloaanHCb aMnnH

TYilHhle-pacnpeJleneHHSI 'lepeHKOBCKHX C'I9T'IHKOB, HX S~eKTHBHOCTb H OJlHO

POilHOCTb no TO'IKe n'onal(aHHSI •. AMnnHTYJl~Oe pacnpeJlerieHHe AnSI C'I9T'IHK8 

c 1 noKa3aHO Ha pH C. 5~. PacripeJleneil:ue''Xopomo" annpoKCHMHpyeTCSI pacnpe

ileneHHeM IlyaccOHa c napaMeTpOM k =7. ·lU~pHHa ·pac~peJ:teneHHSI Ha nony

BbiCOTe f:. '=0,97 Aaep • 34>cl>eKTHBHocTH o6oHx qepeHKoBCKHX c'leT'IHKoa 

npu nonaJlaHHH ·a~eKTpoHoa a ue~Tp paJlHaTopa/ £ > 99,5%. Ilpil CMeiUeHHH 

ny'IK~ Ha 15 CM a mo6yiO CTOpOHY a4>4>eiTHBHOCTb; OCTaeTCSI '6oribme 99%. 

(HsMeHeH~s:t-.aMnn!fi-yJl ~PH. aio"M JlOCTH~a~; 15%)~ ~. . . ... ·· . 

T 
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· HOttep icOHaAO 

.Pac. 5. AMnJIIlTYt:inoe pacnpe.t:ieneaae Cllf'HanoB 'lepeHKOBCKOf'O ·;'11)T'IIlKa _npa 
'pel'HC.TpariHH aneitTpOHOB · c· aaepl'llefi; 184· ·MaB., '; ,· ··: , · .: ,. . . 

_.:-· 

,":_1· ...• •· 

~ ; ,. ' ... 1_ 

.... , .. 

·.:.~ :)·. ; '~. ~ 

~·- .. 

•\, 

.. o: .. ~ 
-~"" 

-· 

.: ·Pac •. 6~ KoHcTpyKUilSI 'lepeHKOBCKOf'O cneKTpoMeTpa nonaof'O noPnomeaHsr: 
. 1 - CBil-HUOBOe CTe-Kno,: 2:- <li3Y;.;49,-·s,4 H 5 -.: MarHil_T,HbiEi aKpaH~I; 6 
pa3Maf'Hil'lllBa!OIUile KaTYIUKil, 7 - caeT'OBofi AaT'IIlK, 8 .:. o:i-paJKaTenb •. 

8; 

') 

Ebmo nposeneHo 

aHeprHeii T 77 ... 90; M_a·~ 

BOilOpOilHOii MHW9HH Ha'< 

Hbl 3H8"19HHSI 9c\lc\leKTHBHI 

pe"'HT ll9T8JibHbiM H3Me 

"'HK8 B pa6oTe/tl/ • 

BpeMeHHoe pa3pE 

l.J epeHKOBCKHe · Cll 

llJISI H3MepeHHSI 9Hepi'HH 

Tpa ~oxa~aHa Ha pHc. 6 
xos ci-exna· T!fl-1, Ka:lKl 

MapHaSI ~OJIIUHHS llBYX' ( 

CSI CJioii: ODTH'l9CKOit 3~ 

~ ·no .. 1,65,· p := 3,8 

COO~BeTc:rayeT 10,2 :pa,c 

MHHHpOBSHHOJ!:·. nJieHKOA. 

· JISIMH '(2) Tuna· $3Y -4e 

peKpbiTHSI CT9KJI8 paseE 

MarHHTHaSI 3aiUH'I 

llbiA c\lOTOY~lHO:lKHT9Jib fi, 

·:(s) ~apKH 50HXC OJ£; 

llBYX CTSJibHbiX KOpo6o 

ycTpaHeH.HSI OCTSTO"'HOI' 

KH ( 6) • p 83MSI'HHoqHBB 

KSK TOJibKO H3M9HSieTC 

HHTHOii 38IUHTbl D03BOJI 

(5 apcTen) Ha aMnJIH~ 

p83M8I'HH"'HBSIOIUHX Ka'I . .. 
.0.eJIHT9JIH K $3~ 

CHI'HaJia DO OCHOB8HHR 

BbiXOilbi c aHonm 

llJIHHOA .., 80 CM H pe3 

cnrHaribi' co scex !fl3Y 
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H011ep KOHORQ ' 

:roi'o -noi'nomeHHSI: 
ii,I~ SKpaHbi, 6 ;.. 

OTpalKa Tenb, . 

1 

t 
--~ 

Bbi.IIO npoae.AeHo H3_MepeHHe. a!fxlleKTHBHOCTH perHCTpaUHH UHOHOB c 

_aaeprHeH T 11 - 90 ~as,· PerHcTpnp_oaanHCb nHOHbi,. ynpyr? paccesmHhie Ha 

BOAOpOAHOii . MHW9HH Ha. yron , 

Hhl 3Ha'IeHHH aiflifleKTHBHOCTBii 

0 v v 
~· Jlnsr ctieT'IHKOB C1 H .c2 6hmH nonytie-

£ J =70,3% H :.:. l 2 =50%, 'ITO He npOTHBo-
----~--- _..... ' .. 

pe'IHT AeTanbHbiM H3MepeHHHM 0 npoae.AeHHhiM paHee AnSI UOAOOHOI'O . C'IeT-

'IHKa B pa6oTe/B/, 

BpeMeHHoe paspeweHHe 'IepeHKOBCKHX · ctieT'IHKOB tJ.. t .. /5,5 HCeK. 

lJepeHKOBCKHe · Cll9KTpOMeTphi nonHOI'O UOI'IIOlUeHHH HCUOIIb30BanHCb 
. . . . . 

llnsr H3MepeHHH aaeprHH ·aneKTpoaoa H no3HTpoaoe. KoacTpyKUHH cneKTpoMe-

Tpa m)Kaaaaa Ha pHc. 6. PallHaTop cneKTpoMeTpa ( 1) cocToHT H3 llBYX 6no-
2 Koe· CTeKna· T!l>-1 i KS)Kllhiii H3 KOTOpbiX HMeeT nnoWSllb 50Qx5QQ MM .. o.' CyM-. 

Mapaasr TonwHHa llBYX. 6n~KOB cocTaensreT 242 MM. Me)KllY. 6noKaMH HMeeT-, 

CH cnoil: onTH'I9CKOil: 3aMa3KH.· CTeKno HMeeT 'cnellYIOlUHe XapaKTepHCTHKH: 

no = 1,65,'. p 3,86 r/cM3 , Xo = 2,38 ·eM, nonHasr TonntHHa cTeKna 

COO~BeTC.TByeT 10;2 pallHaUHOHHhiX llnHH, CT_eKno noKpbiTO. OTpa)KSIOlUei!: '81110-

MHHHpOBaHHOil: nneHKoi!: •. PallHaTop npocMaTpHaaeTcsr lleBHTbro ifloToyMHO)KHTe.:. 

nHMH '(2) TH:na 4>3Y -49 C llHaM~TpO~ .· ifl~TOKOlla 150 MM~ KoaiflifJHUHeHT ~e~ 
peKpbiTHH CTeKna paBeH. 65%, 

MarHHTHasr·sawHTS.· YMHO)KHTeneil: cocTOHT H3. Tpex aKpaaoa. Ha Ka)K

llbiil:' ifJOTOYMHO~HTenb HalleT UHnHHllp H3 4-x cnoea OTO)K)KeHHOI'O nepMannosr 

-.'(3) • MapKH · 50HXC 0,2xlOO .• ..:.:KpoMe Toro Kopnyc cneKTpoMeTpa ·cocTOHT Iis ---- . ·. ..·, .. , .. 
llBYX CTanbHhiX · KOp060K · ( 4,5) TOnlUHHOil: 5 _H. 7 · · MM; COOTBeTCTBeHHO. .Unst 
YCTpaHeH_HH OCTSTO'IHOI'O HSMai'HH'IHBaHHH 9KpaHOB npHMeHHIOTCH llBe. KaTyw

KH (6). Pa3MarHH'IHBaHHe nepeMeHHbiM TOK~M np~H3BOAHTCH BCHKHA pas, 

KaK TOnbKO H3MeHHeTCH. MSI'HHTHOe none ~-sane. IlpHMeHeHHe ·TaK~A ~a~;
HHTHoil: 38lUHT.bi nosaonHnO . YMBHbWHTb · BnHHHHe ·BHeWHei'O Mai'HHTHOI'O nonsr 

(5 apCTell) Ha aMnnHTYllY CHI'Hana cne:itTpoMeTpa llO 4,5%' ·(6e3 ·npHMeHeHHH 

p83Mai'HH'IHBarowHX K~TyWeK a!fxlleKT :co~TB:.BnHII 20%)~ 

.nenHTenH K 4>3Y -49 nollo6paHhi TBKHM o6pasoM, 'ITO AIIHTellbHOCTb 
- - : '' ~ .~ . "'- - - '. '•. . 

CHI'Hana no OCHOBaHHIO CO~TaBnHeT 65HCeK, iflpOHT '':": _20 HCeK._ 

BhiXOllhi c ·aHolloa: ace'::9-TH !floTOYMHoiloiTenea 'Iepes oTpesKH Ka6ensr 

llnHHOil: .. 30 CM H· pe3HCTOpbi 200 OM OO'hellHHeHbi B OllHOii 'TO'IKe0 !aK -'ITO 

:CHI'Hanbi CO BCeX 4>3Y CYMMHpyroTCH II nOllSIOTCH Ha ane_KTpOHHKY no 'OllHo-

. ~-. ~: ' . 
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''MY 'Ka6E!nio; nnii''Toro 'IT06bL HMeTb'-B03MO)i{JIOC.Tb KOHTponnpoaal'h' pa60TY 

'(m:tenbllbiX <fl3Y; :ic•aaonaM: Kll>Knoro-·<fl3Y nonKni6'1eHbi; H(;p~anbHO pasoMKHy-
. . . 

Tbl~. KOH,TBKTbl pe~e, np~ BKn!O~IeHHH-·IIHTBHHSI pene aHOilbi'•C~?TBeTCTBYIOIUHX 

. <fl3Y 3~3eMnSIIOTCSI, 'II: Ha,. Bb!XO):lHOii Ka6enb IIO):laiOTCSI ~CHr_ijanbl ·TOni:,KO OT 

TeX <fl3Y, pene KOTOpb!X He samiTaliO • : 

H anpSI:>Keane IIHTaliHSI cpoToyMlio:lKHTeneii: non6npano<_?b·. TaK, _ 'IT06bi_ Bbl

. nonaSinHCb ·Ilea ycnoenSI: :a) cneKTpoMeTp··Jion>Keli ,6biTb :olllloponea·, rio nno-
. . ., ' : . . ~ ' - . . : ' . . . . - . 

·IUBilll; 6) COOTliO\U~liHe aMnnHTYil' ~.3Y _ll'O~>I\liO,,C00l'BeTCTBOB8Tp:, .;o.nTIIMyM 
• • • •• • -· • • • ~- .. ~-- -~ ~< 

. ' ~- . no paspemeHHIO· npH. nOIIBilBliHH- IIY'IKB ·_aneKTpOliOB .·a :.ueHTp_ ClleKTpOMeTpa • 
' .·. . . . . . ' . . . . ;_ ' ~ " . . ~ . 

noc.ne non6opa • Jianpst>KeliHii K nenHTenro Ka:>Kiloro <fl3Y. pbmo :np~~:nastao. cooT-
·! :-. • .••.. '• .• < ~-- -·. ,. 

BeTCTBYIOIUee. raCSIIUee COIIpOTHBneHHe, · H IIHTBHHe acer:o cneKTpOMeTpa· ocy.:.. 
. ' ~ . . . . ' . . . . . ~' .. - - . . . ,:. 

--111:eCTI!nS!nQCb; OT OJ:lllOrc;> HC_TO'IIlHKa IIHTBHHSI_: THIIa BC-28.,; ., .. 

~:- npnBe):leM Tenepb. pesynbT8TbLKann6pOBKH·.cneK~P<?MeTpOB- Ha·ny'IKe 
' . . . • r' '• - . • ·•· ' . • '• 

aneKTpOHOe.-·Ha pHC,· 7:-IIOKaSaHaS:saBHCHMOCT-b .·aMIInHTYilbi CHrHanOB ~CIIeKTPO-

·Me~p~ · C~ · OT9HeprHH : aneKTpOliOB liB · Bb!XOile :Me30H~Or·o·_ Tp~KT_a, ~Ta 3~BH-. ' . . . . . . . ' . . ' .. ' - .... 

CHMOCTb XOpOIIIO · COOTBeTCTByeT.• npstMOii: • nHHHH,·,,KOTOpast· nepe.CeKaeT• OCb • op-- ·- . ' .' -·: ', .-. . : . .- -. " . . . - . . .· . . . 
-J:lHliaT npH aaeprHH Eo= 32Maa. _ CMemeaHe xapaKTepHCTHKH:.cneKTpOMeTpa . . ~ . -· . . . ' . 

o6ycnoaneliO noTepSIMH 9lieprHH aneKTpOHOB B BeiiieCTBe ·:c'leT'IHKOBI CTOSIIUHX 

nepen · pneKTpoMeTpoM -( ecero - 11 r/ c~; ; Ta~~e; >K~ . K~nii'IElC'l'BO .s~mecTBa 
.···-. ' . . . -- . . '. :.-- :·. ' . _- ·-- :-: . - . 

, llpOXOilHT. aneKTpOH, pON<IlaiOIUHiiCSI B BOilOPOilHOii ·MHllieHH: OT peaKUJIH' (1) ). . - . - ' . . . ' . ~ ' .. - . . ... ' .: . 

Ha6nronaeMoe cMeiUeliHe o6ycnoaneao ue TOnbKo·._ noansaunoHlibiMH noTepSIMH 

. (~ :.. 2s Mae),-.·a~ ~~ pannaunolilibiMH n;Tep~MH 'an~KTpoHos. Ha·:aTOM •>Ke pncy-
~ -~ . . ~ . -... ·.. . . : . 

liKe: npnseneaa saeHCHMOCTb- paspeiueanst · cneKTpoMeTpa; ( lliHPHilB pacnpellene-. . . ' . . - ~ ' . : ,, . . ~ . ._ -

liHSI liB nonyBb!COTe) OT aaeprHH aneKTpOHOB;,3KCIIepHM9HTanbHbie -TO'IKH no-
~ . . . . . . ~ ·- '-. . . . . ' . . : - ;, - . - . . . . ' . . . 

npaenelibi· aa pas6poc_ ny'IKa. n_o aaepr~H !':!. El E =14%. 3aeHCHMOCTb paspe-

• llie!lHSI' OT. 9HeprHH annpOKCHMHpyeTCSI · !flopMynoii: 

!':!. 
::380'. 

_:<y E -·-32 '-
. :: -~ ... 

I'J:le E BbipameHo. B Mas, a_ !':!.-. -- B. _npoueHTax. . - ·-, - .. , . 

EbinH HSMepeHbi TaK>Ke, acp¢eKTHBUOCTH _:cneKTpoMeTpoe. K . sneKTpoaaM Ma-
~-" . ' . . . - ' v . .. : . 

nbiX 9!IeprHiio f'esy_nbTaT~I. nnst 
0
CileitTPOMeTpa C4 npHBellelibl_ Ha: pHC •. 8. no--

. -. . . - '·. 

K8381lbl pe3ynbTBT.bl1' .nony'leHlibie_ llpH' pa3nH:'IllbiX ypOBliSIX llHCKpHMHHaTopa ··B 

uenn cneKTpoMeTpa ~4• 

10 ' 

~ 

ll 

·-

'··'. 

. Puc. 7. 3aaucuMoCTb- . 
. ' OT a~epi'UH sneKTpoH:ri 

·,,•-_.· 

.. ~ : 

Puc., B. 3~~K~HBI!o_ci1 
paanHqHbiX yposHHX 'Jl 



""""'------------------------------------------------~-~--~--

'.· ' . 
KOHTponnpoBaTb pa6oTy 

!bl HOpManbHO pa30MKHy-

8HOllb~· .C~OTBe!CTBYIO!UHX 

reg 'CHI'f{8nbi TOnhKO OT 

panoc;:b TaK, 'IT06bi Bbl

;biTI:i_,o,rlHOpOlleH no nno-

rB9TCTBOBllTb 
'. -.~ . •.. <- ~'- -

.OnTHMyM 

k B ;.~eH~p cneKTpo~eTpa. 

~y QbinO .npunasiHO. COOT-.. --· ··, ,. . 

>28•; 

IeK~PC?MeTp~B H~ ny'IKe 

'TYllbi: CHI'HanoB ccneK!PO-
·. . -

Horo·. TpaKT_a, c 8Ta .38BH-
. ·- . . : . . 

past_nepeceKaeT ocb <?P-
epHCTHKH cneKTpOMeTpa 

TBe C'I9T'IHKOB; CTOSI_!UHX 

~ K()nH<IE)CTBO BeruecTBa 

[nieHH. OT peaKUHH ( 1)) • 
• " • •.. f .:: ~ 

EIH38IlHOHHbiMH noTepSIMH 

oHoB; Ha;aT~M)Ke pHcy

pa • ( umpH!Ia pacnpe/lene:.. 
; ... • . . ~ . ' . . 

lHM9HTanbHbl9 TO'IKH no

t%, 3aBI1:_CHMOCTb paape-

eTpOB K aneKTpO~BM Ma

•HI}9ll9Hbl Ha· pHC, .- 8. • llo

::JBHSIX llH~KpHMHHaTopa B 

.. : ; 

Puc. -7. 3aBIICIIMOCTb aMnnHTyAbl curaanoa cneKTpOMeTpa II ero p~ap_ew~!liiS!_ 
OT aaepriiH 'arieKTpOHOB Ha 'axone'6oKOBOI"O TenecKoria; 

)J 
. ;"-: 

~~ , .... 

~". 

Puc. B. s~~~KTHBHOC-T~ 'cne'KTpOM~Tpa K. aneKTpOHaM ,,Manoit aaepruu- npn 
paanu'IHbiX ypoi11rsx' alrck:pn~ma'axiliir c'iiraana~ ' · "..' • ;:c: 
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OaaopoaaocTb. cneKTpoMeTpa H3Mepsmacb nyTeM cMemeHHSI cneKTpoMeTpa, 

OTHOCHTenbHO OCH nyttKa~ PasMepbl 'nyttKa onpeaenSIRHCb Cttt'!TttHKOM CO CUHHTH

. miSITopoM aHaMeTpOM 100 MM. MaKCHManbaoe H3MeHeHHe aMnnHTyabi Bbxxoaao

ro C~I'H8118 cneKTpOMeTpa npH CMeiUeHHH UeHTpa nyttK~ Ha 20 CM OTHOCHTenb

HO UeHTpa cneKTpOMeTpa He npeBbiiUaeT 10%. J13MepSI~8Cb TSK)Ke 38BHCHMOCTb 

aMnnHTyabi CHI'Hana OT yrna BXOAa aneKTpOHOB B cneKTpoMeTp ifJ ). llpH 

yBenHtteHHH yrna BXoaa aMnnHTyaa naaaeT1 npHttt'!M B H3MepeHHOM HHTepBane . . . 

yrnOB ifJ < 30 ° aTO naaeHHe XOPOWO onHCbiBSeTCSI aMnHpHtteCKOH cpopMynoft 

A(¢) = A(O) eos cp • 
llpH H3ytteHHH. 38BHCHMOCTH aMnnHTyabi CHI'Hana OT yrna cp 6binO 38Me

tteH01 ttTO noKa TORIUHHa -cTeKna·· cneKTpoMeTpa no aanpasneHHIO nyqKa L>~ · 

>100 MM1 a.e aa6moiiaeTCSI saBHCHMOCTH aMnnHTiabx CHI'Hanos oT L • KaK Tonh

KO L CTSHOBHTCSI MeHbWe 100 MM1 HSCTynaeT pe~KOe :yMeHbWeHHe aMnnHTyabio 

llpH aTHX H3MepeHHSIX aaepi'HSI aneKTpoaos' 6bma pa;,;aa 184 Mas. 

CTa6HrihHoCTb cneKTpoMeTpoB KOHTponHposanacb no cpeaaeft aMnnHTyae 

CHI'H81IOB OT }' -KB8HTOB OT pacnaaa 17° ·-Me30HOB; o6pasyiOIUHXC.SI npH nepe

sapSillKe 17- -Mesoaoa s ~cTaaosKa~~ B TetteHHe 9 MecSiues pas6p.oc cpeaaeft 

aMnRHTyabi He npeBbiWan ±.4%, 'ITO COOTBeTCTByeT TO'IHOCTH H3MepeHH:l!:e 

BpeMeHHOe paspeweHHe cneKTpOMeTpa COCTaBnSieT a t - 5,5 HCeK. 

HcKpOBbie KaMepi.I npnMeHSIRHCb anSI oT6opa B3aHMoaeiicTBHH, coaep>Ka

IUHX aBe 38pSI)KeHHbiX ttaCTHUbl B KOHettHOM COCTOSIHHH1 H anSI BOCCT8HOB1IeHHSI 

npOCTpaHCTBeHHOH KapTHHbl pei'HCTp,HpyeMblX C06biTHHo Ka)I(Jl8SI HCKpOBSSI KaMepa 

HMeeT liea sasopa no 22· MM~ 8neKTPOllbi 1-onmHHo:l!: 1 MM HSI'oToeneHbi H.s 

amoMHHHSie. P asMepbi pa6otteii o6naCTH -KaMep - 260x260 M~. KaMepbi Han on.:. 
•• i. _-' 

HeHbl_ HeOHOM H pa60T8IOT B TpeKOBOM_ pe~tHMe llO yrnoB -. 30° C acpcpeKTHB-

HOCTbiO 98%. BbiCOKOBOnbTHbie HMnynhCbi: aMnnHTyaoii 22 KB. cpopMHpyiOTCSI 
~ . . 

asyXK8CK8JlHbiM I'eHepaTopoM ApK8JlbeBa':"'MapKca. nonHaSI 3aJlep)KK8 BbiCOKo-

B01lbTHOI'O HMnynbC8 COCTSBRSieT 018 MKCeKo 84JciJeKTHBHOCTb HCKpOBbiX KSMep 

aoCTHI'SeT CBOei'O M8KCHM81lbHOI'O 3Ha•~eHHSI npH SMnnHTyae BbiCOKOBORbTHbiX 
-· . .. '" "" ,"·) - --·.-. - .... .- "· 

HMnynhCOB .. 16 .KBo BpeMSI naMSITH KSMep · npH O'IHlUSIOIUeM none 40 B COCTSB-

nSieT 4 MKCeKo · BenH'IHHS paspSillHOH eMKOCTH noJio6paHa T8K1 'lT06bi TOniUHHa 

TpeKOB 6bin8 paBH8 - 1,5 MM, B aTOM cnyttae HCKpOBbie KaMepbl. n03BOnSIIOT 

BOCCTaHa~n~B8Tb HanpaBneHHSI .TpeKOB C TO'lHOCT~ID ;.,; .0-,5°. 

12 

.~ 

.,, 

;,. 
! 

... 

i 
I 

i 
' t' 

fopH30HT8nbHbie H · 

CHCTeMbi sepKan ciJoTorpa 

pa KSMep ao 06'heKTHB8 

19,6. ..... - ·, 
nnSI BOCCTaHOBne~ 

- . : .;:-
'" ; .· ., .. " . ~ -·. .. -- ' 

TpeKa Ha ~neHKe -HSJlO')I 
:;·.,, 

Tenb~O .MHWeHH TO'l~O -~ 

CTOpOHbl KaMep ycTaHOB 

cHrnaca T~n.~~ao~ lo' .. l'v 

CTOSIHHeM Me)KAY .n'HHHSI:II ... , ,. ___ ... 

T8K)Ke B 3H8'1HTenbHOH: 
. :.. :< .. ' -~ ·. 

H ycaaKH nneHKH'H8 TO'I 

'lT06bi pa6~T~T~ .• B. :·ripgj 
,•' o"•••, .. 

HCKpOBbiX KaMep ·npolisBc 

CTOSIHHeM /:::=100''cM~ ~·; 
penepHblX nnac;~~~- 't-i~: 

' ~ ~- . ' _· ,~. 

KaMe pax. _ _ _ _ '·.-;·:. ;_; 

. llnSI rrpo·!3-epKH fot~ai: 

aH~ocb ciJoTorpaclJ~~~~a~k 
ocymecTBn_imCSI COBD/l!{eH 

Ka · 1so c~JoiorpaclJHA, :Ha ~: 
ssonHna ci~i>~llen~;b ·.iiH 

C . TO'IHOCTbiO ±.1 12 . MM 

t. 0,25°. 

H aclJciJeKTHBHOH JlnHHOii' l 

- 4,202 nHTpa. KonHt~ec 

( 1,573•t024: npoTo~oB/C 
TonmHHa UHnHHapa 0,4 
HMeiOTCSI MellHbie p8JlH8: 

lllHHOit 0,05 MM; BOKPYI 

KO)KyX, OKpy)KaJOIUHH am 



I CMeweHHSl cneKTpOMeTp~ 

Cb·C'I~T'IHKOM CO CUHHTH-

~HHe aMnJIHTYllbl BbiXO,IlHo

Ka Ha 20 CM OTHOCHTenb-

M8Cb TSK:IKe 38BHCHMOCTb 

n~KTpOMeTp ( · rp ). llpH 

i HSMepeHHOM HHTepaane 

aMnHpH'I9CKOi!: !lJopMynoll: 

OT yrna ¢ 6hmo saMe-

. aanpaaneHHIO ny'lKa L>. 

~ilanoa oT L • KaK TOJib

~ t yMeHbW9HH9 aMnJIHTYllhlo 

1a 184 Maa. 

:b no cpe.llHell: aMnnHTylle 

o6pasyiOwHxcS! npH nepe

iecstuea pas6poc cpellHell: 

T TO'IHOCTH H3MepeHHA_. 

ansteT · fl t ~ 5,5 acex. 

iSHMOilell:CTBHll:,· COilep>Ka

H,_H llJIH BOCCTSHOBJieHHSl 

KaJKilast HCKpoaast KaMepa 

ii: 1 -• MM H3I'OTOBJI9Hbl H3 

260 -M~. ,KaMepbi aano~
·rnos ... 30° C a!lJ!lJeKT_HB

)ll; 22 KB. !lJop~HPYIOTc.st' 

OJIHSSl 3Silep>KK8 BbiCOKo

'HBHOCTb HCKpOBbiX KSMep 

IIJIHTylle _BbiCOKOBOJibTHbiX . . -

tiOweM none 40 B cocTaa-

>aHa · T8K1 'IT06bi TOJIWHHS 

OBbie K8M9pbl. noSBOJISllOT 

.:rc),so:· : 

I r 
.! 

fopH30HT8JibHbl9 H. BepTHK8JlbHhl9 npoeKUHH HCKpOBbiX KSMep npH nOMOWH 
J. • • _: • ' ' • 

CHCT9Mbl sepKan ljloTorpaljJHpyiOTCst Oll!IHM KHHoannapaTOMo PaCCTOHHHe OT UeHT-

pa KSMep llO 06~eKTHB8 paBHO 1,25 M,KoaljlljJHUH9HT yMeHbW9ltHSI H306palKeHHSI 

19,6. 

,[lng:·~OC~T~~~~~~~HSI·.-hpocipa~.(;~~e~~oll: KS~THHbi no, llBYM \IpoeKUHSIM 

Tpexa . a~ 'rinelii~< iiJAo; ~~eTb :c~~iJ~:Y 6;c~eTa;.~iioiiOme~He: x'oTopo1f oTri'oci:I

Tenb.ao_ M~rii'e~~ ,;TO'IHO ,l{;aeC:;ai.: C. '~Td~·'ue~blO ;~ 'K~~ll~i!: ¢oTO~~~~HpyeMOi!: 
F ~ "• ; ~- • ·~ • • - ·, • ' ~ o' .. ~ 

CTOpOHbl K.aM'ep ycTaHOBneHbl- peuep.li:bie -nnaCTHHbii . <HSI'OT.OBrleHHbie_ H3 nneK-
r ... ~_:,~:·,_~_-.:- .. -'~:- - '· . ~: · __ : ·-<-~-..:-:· ~ --_/:;. _c·.-_: ::_---- ·-- -___ ·- ·,_ :- ": .. " -,. _.::·~ , •. 

CHrnaca TCll~umaoll: .10 ,' MM·, · aa • KOTOphie · aaaeceHbi xoopllHHaTHbie ceTKH c pac-

CTOSIHHeM _; Me~iiy . ~-~aHkMH;:20' ~M. HpHM~Heim~ p~n~pHbiX _ rina~;HH . -~·6saonsteT 
Tax>Ke a ~S:a~~Te~-~~oh:·ci-~ri~Iii }r~-rp·a~:Hib··snti~~He :·onTri~e~~~i ~~Ka>KeHHii 
H ycallKH n"n~~~~- Ha .TO'IH;dTb .. ~ocdTaHO.BJI~HR'st aanpaa~ellHSI·· TpeKbB. Dnst TOI'O 

'IToo~I paoo'~aT~::a '~psiMoyrpnbaoA~HcT~~e KoopllHHaT; · ,~ol-orpa~~poaaaHe 
HCKpOBbiX ~~~~p::II~O~~BO<ll~n6~b; ~~~e~·~~HH~ht ·H~-:~n~KCHI'JI~C~ __ c:$o~yCHbiM pac

CTOSIHHeM f::·,;,;,ioq''cii~ :n»~;-;( yc~aH~Bn~~~; B .. Henocp·~~CTBeH~~~ omis'ocTH OT 

penepHbiX _ nnac;;~~:·"fil'p~6;~9- -~J~'~p~a'~~-51 ·~o;rorpa!lJH~_ •. Tp.eK~~\~:·H~KpOBbiX 
~ -·,<: ... .. ·":~- \~~---·= ·.,, "'-;,~-----, ··. '-.:-· i :· ':~L.,.·_ _.;-:, -_ _,_;.:. :' . -.· ... - -. -" -. ;- ·, . --·. ·;-.~/-~ . 

KaMepax.~· .. >·-· ~----~--'_:·_:.:_ .. :. :~;,_~/ .. __ ::.:·:· .-. ___ -·:· ___ ."·' __ 1 ___ ., :··_. ;_ _ _ .. _____ _ 

'JlnSI npoiepKH Tri~HociH ycTaao~K~pe~e~HblX- nriac'r~H o6e~x Ka~e~'npoHSBO-
t• •.• •• . - - • . . • :;, • 

llHnocb $oT!irpaljJHp~Baane TpexoB KocMH'Iecx~x-~-acTH~. 3anyc.k Hcxposixx xaMep 

ocymecTMSI~~~ cos~~lleH~~M~:,Me~y_.6oi~s~IM~ _TenecKona~~:T 2 H T3.'06pa6oT-. 

Ka. 150 ljl~~~~p-~~H~:, Ha ~~iopbl~. o~/ri1i Tp'ei~ ~B ~-o~Hi·-~cxpoa~Ix:,xa'Mepax, no

saonHna _ ci~i;~h~A~~b-::nH·H~~H~I'e :_'~~~~~~~SI-. x~M~~ : ~PY~ oTiw~~~-e'~~~o llpyra 

C .TO'IHOCTblO :!:.1,2 MM H OTHOCHTeJibHbie p83BOp0Tbl KSII:iep - C TO'IHOCTbiO 

t. 0,25°. 

llJISI 

llHSMeTpOM 120 M~ 
a a~exTusaoll: AnHaoH: 369 MM · H pallHSUHOHHbiX aKpaaoa. 05'beM anneHilHKca 

. ·- .- . . .· . ·. 2 
- 4,202 nHTpa. KonH'IeCTBO BOilOPOila no nyqxy paauo 2,612r/cM 

( 1 ,573•1024 npoTo~oa/~M2), AnneHilHKC HSI'OTOBneH HS nepJKaBeiOwell: cTanH. 

TonmHHa ulinHHilpa 0,4 MMo llHHIIl - 0,3 MM. Boxpyr anneHilHKca H oa:Ka 

HMeiOTCSI MellHhl9 P8llH8UHOHHbi9 9Kp8Hbl ( BOKpyr anneHilHKCa - 1 aKpaH TOJI-

W~Holl: 0,05 MM~ Boxpyr 5a~a - 2 aKpaaa TonmHaoa ~ 1 MM). BaKyyMH~Ill: 
KoJKyx, oxpyJKaiOIIIIill: anneHilHiw, HMeeT 'leTbipe" oxna Hs nep>Kaaeiouiea eTa-
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na. PasMepbi DKOH JJ.nH n 

TeneCKOITOB - 400x260x0, 

M HllleHb HMeeT CHI 

H3 .UBYX TepMonap, ycTaJ 

ro 6aKa. KorJJ.a· MHllleHb 
". > • 

TepMonapaMH panaa ayn 

nepxaefi Tep!\1onapbi II p 

·MaKCHManbHOI'O 3Ha~eHH 

HHJKHefi TepMonapbi. ·H~e 

TeMnepaTyp MelK.UY OCHO 

Tiocne ~anHBKi Mi 

130 ~acon.-

3neKTPDHHKa Ha p 

llllKH. lilMnynbCbi c ,ueTE 

noc rynaroT aa :nHHefiHbi~ 

C pasneTBHTenefi CHI'H~: 
. 60TKY M8CTep-:HMITynbC8 

· :mny•I~Bofi .ocuunnorp~tlJi 

CHraan~ co c~ATq 

CC 1 c paspernaJOIUHM npe 
-. . ~ 

TopoM. CHrH£lii c BbiXO.Ua 

BXD.U KDTOflDH llD.U8H H!3 ~; 
60K0Bb!e . CUHHTHnnHUHOH 

CC2 - 2 T =18 HCeK·~ 

CHrnanbi c JJ.e~eK 

nocTynaroT aa cxeMbi · c1 

~HKOB H CITeKTpOMeTpOl 

Curnanw OT CU!iHTHnnHu 

nna.ueaufi ~epes JJ.!iCKp!i~ 

BepXHHe ypoBHH JJ.I 

~HTb CHI'Hanbi C aMITnHl 

nee nepDHTHaH aMnnaTy 



nn, PasMepbl OKOH AnSI IIy'IKa paBHhl 11)0x200x0,3 MM3, B HaiipaBneHHH 50KOBhiX 
. .· 3 

TeneCKOIIOB - 400x260x0,4 MM , . . 
M I{IlleHb HMeeT CHCTeMy KOHTpOnSI ypOBIISI BOAOpOA8 1 KOTOpaSI COCTOHT 

1{3 ABYX TepMOIIap, ycTaHOBneHHhiX B OCHOBBHHH. H .B oopxueil '18CTH BOAOpOAHO

ro 5aKa, kci~A2a: ~~IlleHb:3a'II·O~HeHa ~BO/l.Op;AOM 1 pa3HOCTb IIOTeHUHanOB MelKilY 

TepM:orrapa~n paBHa Hyn'ro, .ITo Mepe IICIIapeHHSI .BOA()PDAa IlpOHCXOAliT HarpeB 

BepXHefi TepMOIIaphl H p83HOCTb . IIOTGHUH~l.nOB B03pacTaeT,. AOCTHrag CBOero 

. 'MaKCHManbHOr~ 3HaqeHHSI (' :: 200] ~K~) :n~n ~~HHlK~HHj ·ypOBIISI . BOAOPOAa Ab 

IIHlKHefi · TeJ1MOIIa~bl: l1Me!OTCH TaK~e. T.ep!'-1~:niapb1 1 .~OTOpbie .HS~epSI!OT pa3HOCTb 

TeMrrepaTyp · Me~AY. ocHoBaHHeM. if. cepe.Unaofi · Bon_opoiiaoro· 6aKa, 

flocne. sanHBKII MIIIIIeHh: COXpaliSieT': BOAOpOll'B. aiiiieHAHKCe B Te'leHne 
• • < ·- --~" ' • ' ' • 

130 · '18COB~· 

3neKTpOHHKa. Ha pnc'~ 10 'ripuBO,J:liiTCSI yrrporueaaaS!. 5noK..:cxeMa 9neKTpo

HIIKH. !1MrrynhCbi C. AeTeKTOpOB .iepe3 Ka'6enu:;IIIIa · PK-100-7 AHIIHOH 30 M . . ' . . . . ., . ,. .. . ~ " 

rroc ryrraroT· .Ha ,,nnaelfHhie: pas~eTI~aienn~ Pt-:-P 10• "~hmonHeHiihre . Ha . pesncropax, 

c pa3BeTBHTenefi cnraah~~ pacxoilnTCH rro; TpeM:aarrpasne!IHSIMi a) Ha Bbipa-

5oTKy MacTep-::nMrrynh~a; 5) ii~: c~~T~MY ~aoro:~pnoro anannsa; ~) na rrSI-

'Tnny'leBoii OCU~nnorba!jl~' . 

Ciiruanh~-;co :C'I~T'Il1KOB~s t·' c2.: II C3 ~ocryrra!oT Ha cxeMy CC>BIIBAeHIIii 

CC 1 c paspeiiiaroni~M·B.pe~~·~~rvi 2r: 8 riceK: C_'leT .Ha Bhrxone· CC 1 c~y)!(~TMoun
TopoM. C~r:H,aii.c Bh;·xoil~ d:;rri~ciy!Iae; Ha. cxe~y~'cc ;, Ha :aHTn~oBrranaT~nhHhili 

·-·:·_ . -~.· :;·::·~· ":..:· <': . . ·-.·_. :. ; .. ,, ; : · .. ._ .. . :~ .. . : 
BXOA KOTOpoli IIOAa!I Ha C'leT'IIIK C4_o:Ha COBIIaAaT,enhHbie ~XO/lbl CC 2 Il01l8Hhl T8KlKe 

50K0Bble CUHliTHnnSIUHOIIIIhie C'leTiJHKI! c5 'n. Cfi •. Pa::iperuaroruee BpeMSI cxeMbl 

cc2 - 2 r =18 HceK~ 

Cnr.Hanhr c AeTeKTopoB 5oKOBhiX TenecKorroB 'lepes AIICKpHMIIHaTopbi 

IIOCTyiia!OT Ha CXeMbl COBIIaAennli CC3 H CC4, .B UeiiSIX 'lepe!IKOBCKIIX C'leT-
... ·• . . I .. 171 

'IHKOB H CIIeKTpOMeTpOBC~OSIT irHTerpa~h llbl'e' Af!CKpHMHHaTOpbi. ~ l ...:n~ • 
Cnraanbi ·OT CUHIITHnnSIUHOHHhiX _C'IeT'IHKOB . c5·· I{ Ca :nocrynaiOT Ha cxeMbl' co

BIIaneHHli 'lepes AlfCKpHMif!IaTOpbl Bepxnero ypOBHSI llll1 H llll2• 

. Bepxnne ypoBHH AHCKpHMHHaTopoB ycranaBnHBanucb TaK, 'IT05hr. ncKnro-

'IHTb C~,frHanbi c aMnnnTyAoii 5onb1Ileli, 'leM 4 A . Bep• rAe. A - aan5o- · Bep 
/ 

nee BepOSITHaSI aMIIniiTyAa CHrHanOB OT OAHHO'IHhiX 9neKTpOHOB, 
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ca~aanbl: co ~xe~··. 

co~na'neHHH ·CC5•. Kpo~ 
;~aepi'OBhiAEineHHSI, KOT~pl 
cy~MHpyi~TCSI CHI'H8~bl :~ 

·n5. Ypoaae~ nHcKpH~HH1 

Jle_ne~HJO pei'HCTpHpyeMbi 

paBH0_60 HCeK~ 

CI!I'Haijhl c co611paJO 

(En)c BpeMeHeM Gan.peT. 

~aT AnSI GanycKa cxeM 
; . ' . ' :· .. 
8H8nH38 0 p83BepTOK '·!I SIT H. 

UH«flpOBOH ·. iiHiliiK8UHH H iH 

KpoMe cxeM, o1-M"e 

. nHHIIH Gaaep~KH, ·· p83BeT 

. ~epTOpbi, . CMeC I!TenH, ri, 
... . .· ' .·: :·· 
JleTeKTOpaX I!MeJOTCSI CB 

I'~aepaTopa THna r5 .. 13. ( 
TOpa KOHTpOnHpyeTCSI H 

' . ':_,·' 

IT03BOn5IJOT KOHTpOnHpOB8 

'!ecKHX KaaanoB, a TaK)i{c 

9TO ~ITHCBHO B I l.l I •. T.HI 

HMnynbca ( ao cxeMbi z 6: 
CHCTeMbi C'beMa n1 

no TpeM !<aaanaM: a)' Tp 

nneHKy; 6) CHI'HlWbl CO 

nol'pa¢, HX HG66pa~eah£ 
H851 8MITniiTYilHO-BpeMeHf 

~aann3a/12/, pa6oTa10my 

Ha~e onHcbiBaiDTc£ 

Meaaoii HH~opMallHH. B' 
.• « v. v 

cneKTpoMeTpOB (Cg· H C4 

a Ta~~e .BpeMeHHhi'e ~~: 
(C2 ) H 6o~OBbiX CUH~i~n 
ITOCTynaJOT Ha nHHeHHbie 



~K6An 

, :cc..;.cxeMhi coBrrane;.. 
IMHHaTOphi Bepxuero 
iHT~l!Hbie KOHBepTOpbi, ·' 

cepun_.,:,. 

c'~~·H~~bi'co CXeM Ce2, ee:r~ ee4 rrOCTyrraiOT ·aa ~~5u~'a:KllUYIO: CXeM'y 

c6ana'aeariu ·CC5·.· Kp~M~- 'Tor? H~i cxeMy :cc5' .~hchnaeT ·~H~H~n' uerrO'IKH 

9Heproabiaeiielin.H; KoTopas:~ co'croHT ~~"cyM.M'aropa a~· peancr6pax (eM), r~e · 
cyMM!ip)rio';c.H ~H~H~nhi '~5onx. cneKTp<)~eTp~~ ( e3' ·~· ·e4 ) ,·, H .,JlHC~pHMH~a~o~a 
·ns. Y.po~H~~i ~H~~p'n~HH~'Top~' ll5 ·3atlae~c'S! irop'or n~'. cyMMap~oM; . 9~epr6a'bl-

pene~HIO_ pe~HCTpHpy_eM~~x co5b~rnfi. P;a.3pelll~IOIUee ape~.H cxeM ce3~~-e/8 i 
paBao. BO aceK. 

enraanr;I c c65upaiOmei1: cxeMhi. coBnaaeHHft; npoxoanume .qepea· 5n6KHpoBKY 

(En)c Bpe~eaeM aaripe'ia- 0,3 ceK, siBnSIIO~c~'Macr~p~HM~ynbcaMii. 'Oan cey-
'' ' " ' '' . ' ' ;: . ' /9/ ' " ' ' 

)KaT anSI 3arryCKa '• CXeM rrponycKaHH.SI (err 1-err5) 1 CTOi'iKH MHOI"OMepHOI"O 

·~~anH.3a, 'P8aBepTOK'·ll~T .. ~ny~e~'o'r'~ OCu~AnOrpacpa~ reHepaTopciB ifCKpOBhiX ,I_<aMep, 

un!flpo~ofi; HHJlHKaUHH li KliHCJ1miapaTo:Ei. ,. . '·' ' 

KpoMe c~eM, o~M,~'IeHH~r~··a~I-uie; ncno~i,ayiOicsi,: ~Jl·e 'aT~ '~e-o'f5~b~1~o, 
rniauu a~hep)KK:H;paaBeT~~Teirn, ~op~ HpOBaTe~H~ :y~imHTenH;' ochaei~~en~~- . ~~.:. 
'i3epTOpbl, CMeCHTenn, nepecq~~flble' ycTj:H)fic'TB~ u apyi:-rie '~x:~~-b;, 'H~. :~ci~~ 
·JleTeKTOpaX HM9IDTCSI; c~'eTOBhl9 n~·;'l;~~li 1 H~ ;KOTOpbi9. I!OJlaiOTCsi CH;:ri~nbi 'oT 
"reiteparopa 1-n~a r5..:1·3 ( 11a ~2e ori~6Bpe~e'~~ci) ~ AMir~~TYll~ ~~~11an~a re~~p~:.. 
Topa KOHTponHpyeTC.H HMrrynbCHbiM BOn~TMeTpbM/lO/, C~e·T~Elbll3 Jl~T'I~~Ji 
noaB'onsiroT KOHTponrrpoBaTb' CTa5HnbHOCTb tPDTOYMHO~HTeneil. H crreKTpOMeTpn.:.· 

'leCKiiX Ka~anCJB, a TaK)Ke H3Me'pSITI{ npocqeTbl perHCTPHPYIOIUell c~~~~Mbi. ~-a~ 
:3To ~~ncaao' a1111 ~ Tn~H'IHbie -· IIpo~'leTbi cncTeMbi sbrpa5oTKii:' MacTepiiOr'o 

HMrrynbca: ( llO cxeMbl. 5nOKH.pOBKH) rropSiaka s%. . . : . . . . . 
. liH~c)pMaunH."HH!flop~~-tiuSI b :6o5~iTHc~x. _p·ern~TpHpy~Tc~ 

no rpeM ~·aaaii~~: a) rpe'K~ 18 · IicKp.oB~\x·; i~~epa~· $ororp~cplipy~'TcSI 11a K~Ho
nneaKy; • 6)'. Clii"HBli!~; co' 'scex C'leT'IHKO~ 3aBell~Hh'I ''H:a II.HTimy~eaofi 0~~"~:.:. 
no'rpa~, Ji;_ ir~~5paMeHHSI ·TaK)Ke !flororpa!flHpyiOT~.H 11a: kirao~neli:Ky; ~) o'cir~~:..· 

' • - ' • ' • "! • ' 'j 'i.' < ; • r' ,,"' ': :~, 0 ~ i 

HaSI aMrrnHTYilHO-BpeMeHHaSI HHtPOpMaUH.H IlOCTYIIaeT .. Ha CHCTeMy . MHOI"OM9PHOI"O 

allanu~a/12/, p'~5~TaiOmyio ~a ~~Hii'a .c ::iBM ··MHH;~K-22". ... ·.· ' . 

. H!i)Ke OI!IiCb!BBIDTCSI OCHOBHble' qepTbl Cii.CTeMi.i c~eMa aMnnHTyll~~-·Bpe

Me!Iiofi HHtb6PM~Ir~H. B 9T6i1: CHCTeM~ H~M~PHli~Cb. aM:~nHTYJl~l ~nrlla'.lioi:i co· 
. ·.···: v.·" v .· , ' ' ,' .· ·:·."' · · ·• ·· ., .·'···· 

C::neKTpoMerpoa ·( e 3 n c4) n 5oE:oaw\: cuiiiil-~nnHuHoHHbiX · cqeT'IHKOB ( e 5 ~ ~6)', 

a· Ta:K)Ke .13peMeaa:bi'e nliTepBami Memriy 'cirr11ana Mli MoimToplioro· c~~T..tiri(a 

(C2) li 6oKO~bl~ CUHirihnnsiu~OHHbiX C'leT'IH~OB, HMrrynb~~~ :OT :·aTHX JleTeKTopba 

I!OCTyrraiOT Ha nuHeHHbie CX9Mbl rrporrycKaHHSI Crr J: 'f. err
5 

~ 
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. " .... I3_"?:X:E3~.fl~!.· J:t!J_OnyCKBH~SI .. e>~~~H BHeCeH!>I,.Ii3Mefi~~~~~-· ~~, 9P8J3HeHHIO C/gf 
~ .. ~·:·,,1 t,• c:••<,'(~·~t~···~'.'•J •f ~ ;,~!c,i.t,•~ ,-., . ..,,~; ;:.'-_.c·, w• 0.•./•.r 1 c-,' c~ -• -~'-.• • •. ~.· ;]-,,•; ~-~'·"' I 

imSI Toro, '1To6b; onaoBpeMeaiio, nmiy'laTh Iia Bbu~one "6bicTpbzit" ( T.e. coBna-
.~,,·.:(•·(~~~·.:.I~ ~'.t~;!~l!.~.:.,; i'·:;··.•:\ ;~··~ •;~ ;-:'~·"·-. .J \·~·.'.~ •. -~; t:~- ~~\·:-~~--~ ·-·~-~-C~-I-·~ "i' f! <·-~,'.'1~1,.;,; .. ,+: .. : 

AaiOIIlHH .rto cpOpMe C BXOAHb!M CHI'HanoM) H "MenneHHbiit" .(;:tnHTenhHOCTblO 
~~ r, ·~ t l !·.·;,. j ~-~,---.. ; -~y,· ~·<·~~··.>: ~1 f.;~ ~·:; ,~:; ·:" .. :.;; 0." ~ .1 -:.''": (' -·\ · :~·,< · ·: :1 .~ :.: I~-~:::\,~'~:;.··. ..._[;· ,_,, t '>4 -~, ~-.,:. f ~:-.; ~ :~-.~-,-- • 

. - 1 MKCeK) c'lirHanbi. · KpoMe. ,Toro 6bl1lli yBenu'leHbi. nbenecTanbi, 'ITO ynpomaeT 
J::.:-:::~;·;.:::r~l-~1:•:.: .. .-~:;;~~·.; ;:, 

1
\ ~\-~> .i ~.-::ct! tv},·_!··;:;;· 1<_:1...~ .':'.:· _:"'_.;;.~,~-~- :·-:..,,~L·::\:...c~ 1,.::· i:.: ... ·,.-~··-~,-; ,_·.: 

onpeneneaue noMepa Kaaana aaa~u3aTopa, cooTBeTc_TBYIOIIlero ayneBoii. aMnnu-
.,~<:..',,'::t·.~·.:q7~·1,:.'. ··-:.~:·,~-:~~-- 1 • ~-~>:· .-·~ ·.~,~r .:·;:}tr:.L :>!'._:·~·;:·-· .. ; .. L~- ;1.:'.. :::t-J·-~--~ .. :.··. ~---~_:·.-_:.\ .-.<-. ···- ~- ·"-- ~---~-d . 

. TyAe CHI'HanoB. 
'·y·, ·"'; • ''';-"''· ~· .•.·y_; ;·'~·,-r""'" ,,-;·,! ···~:·~:~'"'"··-:·~· i ···.·;~·- .. ,-;, ··· r-:._· ·~r-::.~···:.;·'- ,rr, ,., .. 

.. "BbiCTpbie" cli:rai:mi:.I co 'cxeM 1en;.· ens· H en4' nocTynillOT H~ BpeMsi:.:.. 

aMnnHTYAHbie KOHBep;opbi. B-_At H B-A2 • 3apSIAHOe ycTp_<?iiCTB1~, i~~-~~p;~poB 

a~,f~~f~_'~H~;;~~~~~-~~~:~Y.:·~·:;P_a_~~f.~~-~.3~(~.··: _ ·_.;o.:·: : :~.~'·".:·::·~·~~ -~· ' ,,,, 1,,' :·:\l,c>, 
. "~e~ne,aabie" c_n.raanbi, c.o.c::xe.~ .,yn1,, c=:.n2 , ~ri4~ . .C.Ils u.~J3I>I~on~~~e ?U.I\-
~) .--: ,J, }~ - ,,. . ~ ,.; • \r·-~~·----~ .. ;,.- ~ -- : _ _:._"" .. ,., --·:."' -· ---·... -,_._ ... , ........ ~ 
H8nhl C KOHBepTOpOB nocTynaiOT Ha '6nOKH aMnn.HTYAHOI'O npeo6pa30B8HHSI (BATI); 
..._;·~ .-;,-;~,_'_J '/.::~i{r:_> ... ~:-· - j· T./.;·.dL.~ t :>'1;~-,{~-L~,,r;.:.~;-~·~:-.:.·r (5"•· .. ~.-.. )~;\~o\i~~~~·-,, ~;~-~~-~·) .·.,.· ~: ~~.:.,··H:..,._-;< 

llleCTh aMnnHTYAHbiX npeo6pa30BaTeneit Tima BAn-5 BKniO'l~Hbi B .. CHCTeMy 
- 0< • s:-: .. r'.',\>):;\1 .-};"':.,-· : .• :-,;;;_~-:,·.~:.'., ... ~; _;,(;:,,•Jti 

MHOI'OMepHOI'O aaanH3a 0 KOTOpaSI ,OAHOBpeMeHH() _pei'HCTpHy~T.,KOllbl cp BCeX 
i~-)'.J:;~;'')::.'.!·'~_.-:; :_:~. •_":;·~. ~ •; .• ·:..._- ·:\,····-~.:_·;;~:_,•t. ,_-.d:.i.. -.~.:-·;:-.~-,;':;_;'-;-.~.}., ('--~~- .. ~ . __ ,_. .. ;,j;i . ..-~ 

a~.nnHT,Yf:lllbi~"npeo6pa3o~aTen,eit n:.~f'ln~?.biBaf3T,. _n~ .. B ,.naMSIT,h. ~a,~niJ:3a,-ropa 
~-::S· {·~;·:·'. ;_: _ _,_-~.~··,; .,~ .;~_,; :: '' ... ,, ',-., •. :: ···-· .,·., ,.·,_or.:·~··.t·.·'·.-.. ~·. ····--~-' i t'•·'-·--·:-•+·;..·•-~ J,,j •• ,, •• 

AH-4096. OnaoBpeMeHHo c KOAaMH aMnnuTYAHbiX npeo6pa3oBaTeneit B naMSITh 
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KpoMe nepe'ln:cneH 

Hefi aMnnHTYAbl CHI'HanOJ 

30B8HHSI aMnnHTyna-cep: 

nSI CyMMHpyiOTCSI Ha ne 

cepHH, neneHHaSI Ha qu 

cpeAHIOIO aMnnHTYAY C~I 

MeHeHHe 9TOH CHCTeMbl 

Typbi aa nyqKe sneKTJ 
' 

ABTOpbi 6naronapa 

pa60Tbii B.C. PoraHoBy ~ 

HOBY H B.B. lilBeUOBY :: 

B.<P. qypKHHOH H H;A.l 

HHH pe3ynhTaTOBo 

1. IO.K. AKHMOB H A~ 

2. B.C. PoraaoB • .Ue1 
1969. 

3. B.l1. ,llaHHnOB _H A 

4. B.r. rop6eHKO H ll 

5. B.M. KyTbHH, B.l1 
13-2677, ,Uy6aa, l 

6. A.B. KynuoB, n.n 
7. 11.4>. KonaKOB •. np 
8. c.r. EaCI!n8A3e. r 

9. 11.4>. KonnaKOB. n 
10. A.B. KynuoB. Coo 

11. A.B. KynuoB, · .U.M 

12. A.H. CHHaeB, A~A 
lly6aa, 1969. 

13. ro.r. EyASillloB; B. 

14. A.H. CHHaeB, A.A 

15. A.n. KycToB, A.H 
1968. 
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KpoMe nepe'lHCneRHbiX CHCTeM C'beMa HH¢opMaUHH JlnH HSMepeHHg cpeJl

ReH aMnnHTYllhlCHI'HanoB )leTeKTOpOB HCnonbsyeTCH OTllenhHh!H 6nOK npeo6pa

SOBaHHg aMnninyJla-cepHg. C aToit uenbro HMnynbCbi cepHit c npeo6pasoBaTe

ng CyMMHpyroTcg Ha nepeC'leTHOM ycTpOHCTBe. CyMMa OTC'leTOB HMnynbCOB 

CepHH, JleneHHaSI Ha 'IHCliO cepHH ( 'IHCnO · aHanHSHpyeMb!X CHPHanoB) 1 JlaeT 

cpeJlHroro aMnnnTyny cnrHanoB, nocrynaroumx Ha BXOJl npeo6pasoBaTeng. flpH

MeHeHHe 9TOH CHCTeMbl OKasal!OCb O'leHb Yll06Hb!M llpll KanH6pOBKEIX annapa

Typb! Ra ny'IKe aneKTpOROB 1i npH KanH6pOBKe no CBeTOBbiM Jl8T'IHKaL • 

ABTOphi 6naroJlapHhi E.M. floHTeKopBo sa nocToHHHhiH HRTepec H llOJlJlepJKKY 

pa6oThr; B.C. PoraHoBy 3a noMOIUb B HacTpoitKe MesoHHOI'o KaHana; B.A. CMup- · 

HOBY H B.B •. lliBeUOBY 3a y'IaCTUe B MOHTaJKe 'ycTaHOBKH; c.r. ITnaCTHHHHOH, 

B.ct>. tiypKuHoit H H.A. BJ'!allHMHpOBOH sa noMOIUb npu o6pa6oTKe H o¢opMne

HHH pesynbTaTOBo 

nnTepaTypa 

1. !O.K. AKIIMOB II Ap. Jlcp, 1b 748, 1971. 

2. B.C.PoraHOB. nenOHIIpOBaHHaSI ny6niiKSUIIli 011JII1, E1-9-4707, lly6aa, 
1969 • 

. 3. B.l1. llaannoa .11 Jlp. Coo6meHn.e 011JII1, P9-5208, lly6aa, 1970. 

4. B;r. rop6eaKo 11 np. IIpenpnar 011JII1, 13-3095, lly6aa, 1966. 

5. B.M. KyThiiH, B.l1. IIeTpyxua. B.M. UynKo-CnTHIIKOB. IIpenpiiHT 011JII1, · 
13-2677, lly6aa, 1966. · 

6. A.B. Kynuoa, n.n. HeMeHOB, IO.M. lJnpKIIH. IIT3, N24, 77, 1971 • 

7. 11.4>. KonaKOB. IIpenpnHT 011JII1, 2384, lly6aa, 1965. 

8. C.r. Eac11naase. ITp~npn~T 011JII1, 2339, lly6aa, 1965. 

9. 11.4>. KonnaKoa. I1penp11HT 011JII1, 2778, lly6aa, 1966. 

10. A.B. Kynuoa. Coo6meane 011HI1, 13-5139, lly6ml, 1970. 

11. A.B. Kynuoa, ll.M. Xasnac. I1penp11HT 011JII1, P13-6018, lly6rra, 1971. 

12. A.H. Cnaaea, A.A. CTaxu'a, H.A. lJncToa. Coo6meane 011JII1, 13-4835, 
lly6aa, 1969. 

13. 10.r. EyaSiwoa, B.r. 31!aoa. IIT3, N24, 102, 1968. 

14. A.H. Cnaaea, A.A. CTaxna, Coo6mea11e 011JII1, 13-4859, lly6Ha, 1969. 

15. A.rr. KycToa, A.H. Cnaaea, H.A. lJ11cToa. IIpempnaT OI1JII1, 10-4170, lly6aa, 
1968. 

PyKOUI!Cb UOCTynnna B II3JlSTenbCKllfi OTAen 
27 Jl9Ka6pSI 1971 I'OJla. 
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