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OElllAH XAPAKTEPHCTHKA PABOT!:l 

Axzya.m.aocn npo6.neMl:l 1 Cpe.IJ;II nponeccoB o,I1.RomrOHaoro pouemm 
:rrN .... 1TJTN peaK[]Jlji J:rp - n<>rr<>n .IIB1JJleTCJI O,II.RBM IS OCHOBHHX neynpy
ru :K8B8JIOB. Hsy'!eRlle 8TOA peaKIIJIJI nosBOJUleT npoBepl!Tl> C8MOCOrJl8CO
B8HHOCTI, Teopu, OCHOB8HBO! H8 HapymeHHOA RJIP81II,HOA CIIMM8TPD CIIJll,
HHX Bsaoo,llelcTBd .ltM nponeccoB p-1/-,,:trn-N • JTJr-+JTJr • onpe
,lleDTI> CTeneffl, HapymeHKR: KJIJlEIJll,HOA CHMM8Tpn. 

K H8CTOS!lleMY BpeMeHJI B o6nacTI HJISKJIX aeeprd ~o 300 MsB J1Me-
8'1'CJI Boero .llB8 11sMepeHJ1J1 ce'!eae peaKIID J:rp - II°II°n , KOTOIJie 
CIIJU,HO OTJD11Ulll'l'CJI ~r OT ~ra: npll 275 MaB <:> = (0,2?;t(),0?) M6H, 
IlPI 291 MaB ~ = (l,25;t0,35) M61!. IloaTOMY npe~CT8BJill8'1' llHTepec 
HccneAoaanHe pealtO]l]l J:rp - II°II°n :KSK np• aaeprn 270 MaB, TSK • 
IlPI 60Jiee DSKIIX anepl'ISIX. 

Ue,u, pa6oTH. nHccepTa~HR nocaa~ena Hccne~oBaHHll 
peaKIID J:rp - II°II°n B6us• nopora. 

C 8'1'01 Q8Jll,D CO9,Jt8H8 8KCnepD1eH'1'8JII,H8JI YCT8HOB:K8 ,l11JJI ICCJle~oBa
HU peaKQd C o6pa9OB8HI8M aelTpaJll>HSX 'UIC'l'llil. HsMepeHH C8'18BJ111: pe
aXQJ(I Irp - II°II°n • J:rp - rr:'1 n np• anepru 270 MsB. IlpoBe~ea 
aHa.JIIs JIOJ!HHX ceqead peaKQd PN ... JT'Jrt./ .Ha ocaoBe noToJIIqec1t0A 
IHB8pB:8HTHOCTI. aapymeRHOI upanaol COMeTpD. 

liaY'lHM HOBISH8. BnepBlie IIOJJl''l8HH cJie~Dlt'l[e 8KC1IepJ1MeHT8Jll,ffll8 
pesyllTaTH: 

1) pespa6OT8H M8'1'O~ JICC~8,llO.B8Hllll xapeuepBCTJIK 4><:>TOYMHODTeJieA 
~aY-49, C IlOMOJIU,D KOTOporo YJJl''lmeHO OTHOCHe.lil,HOe 8HepreTJA8CKOe 
paspemeHie qepeHKOBCKIIX cneKTpoMeTpoB nOJ1Horo norAomeHJIJI B cpe,II.ReM 
H8 35% .JtJUJ 8JleKT,POHOB c aeepI'JleA (30+300) MaB; 

2) npe~JIOZ8H CIIOCO6 :K8J1116poBI01 qepemtOBCKJIX CII8KTp0M8TpoB H8 1-
-KB8HT8X c eaeprmnm (6?,5±15) MaB • 129,4 MsB. Ilo:Kasaao, ~TO B 06-
ucn aaeprd ~o 130 MaB 8Mllllll'l'Y,Jt8 CIII'H8JIOB OT 1-KBBHTOB Meffl,me 8M
IIJIIITY,XD,I C~Ha.noB OT 8Jl8KT,POSOB TOI :ze aaepru; 

3) cos.nae H ICCJie~oBaH H8 ny'llte SE.)lll!eHHHX R H8i!:Tp&Jll,Hl:lX 'lBCTRQ 
nepBHA OTe'leCTBeHHHI MHOroKBH8JU,ffHA KOOp.IJ;IIH8T!ilm ~eTeKTOp HelTpoHOB. 
Paspa60T8H MeTO~ K811H6poBKH JI KOHTpoJIJI CT86HJII,HOCTK napaMeTpoB ~e
TeKTopa C IlOMOml>D sneKT,POHOB; 

4) ISMepeHlil M8TO~OM no Bpeueu nponeTa J!MDYJll,C K COCT8B Ir-Me -
SOHHl:lX IlY'lltOB M89OHHOro TpaKT8 CJIHX,POQIIltllOT,POHS JIHII OHHH; 



5) axcIIepuea,anJme ,uH11He IIo IIOJUOOI one.HUM pealtlld 
Ir"p - u+n-n , n+p - rr+n+n , Ir"p - n<>n<>n II.PI aaepn:ia: oe 
300 MaB IIpo!IIIDSI,POBaBH C IIOIIOD(I,ll TeOpu,ocHOBalUIOI Jl8 IUIP.7mt11-
HOI Dp&m,HOI C:nlMeTpu C:a&l!liX B38DIO.D;elcT.Bd. Ilpo.Be.tteB ESO'l'OID[-
11ecul uaDs pealtlld ,rN-..JrJrN B6DSE IIopora. 

Ilpaxorneclt!JI saa1DD10cn, 
I) PaspaeloTaHHHff 119'1'0.D; ECOJle,no.BSHU ~3Y-49 IIOSBOJllle! .B&Clpan 

OIIft!rlSJll,HYI peDM ID[!SDII ~3Y, II.PI KOTOpoM o<SecIIe'D'.B8eTCJI <So.tee 
IIOJlllHI cCSop ~TOUeKT,POHOB co Beel llJIOllt8,lJ[ ~TOR8!0.lt8, •• Tell ca
lB14, CBO.D;HCJI .ltO MEIDtYl(8 BDJ!HE8 He0,1U!O,PO.nHOCff -qyBCTP!UI.HOC
ff ~TOKHO.D;a 1'!8 8MDJIJ:'fY.nHOe paspemeoe. MeTO.lt MOD! CSHT:& IIpDI
HeH JU(JI .D>CSwc ~TOYMHOD!Mel · C CSo.lu,mol IU101118JU>l') ~TOX8TO,l8; 

2) IIOK888110, "ITO BCJie,ItCTB!lle paSJDl'IU B SMWIIITYMX CJII'IIUOB 
O! 1-uall!OB. 9.JleKTJ;>Ol!OB DSltEC 311eprd, R8JDlCSpo.Blt8 -qepem«>BCDX 
1-cIIex,poue!poB.IIonoro IIorJtollleHU ,nOJIDa IIpoBo.nznca aeIIocpe.ll -

CT.Beuo e 1-XBSHTIX; 
3) ueTo,n •s11epeHU IIO •peueo II.POJ1e1a IIOSBOJIJl~T oIIpe,nenn 

napa11eTp& uy,moB uesouoro !paKTa .BO Bceu .nzanason aHprzl • c 
BHCOKOI ecpp8XTDHO~T:&ll BH,Itt.DT:& •s uy-qxa jT •.Jf -11es0Bli1 DE 8JleK

Tpotm, KO'l'Opie MOI'YT CSH!:& ECIIO.U.SOB8l!li B SKCIIepzMeHT8X; 
4) C03,Jt8HH8Jl 8XCIIepuell!U:&H8JI YC!8BOBR8 MO&e! CSH!:& ECIIOl:&30-

Ball8 118 CUX,PO[lDJIO!poBe ,ltJIS ECCJie.D;OBSHI.ll D,POKOro Kpyra pealtlld 
C oCSpasoBSHE8M HelTpu:&RYX tf8Cffil; 

5) •sMepeHHoe ce11ene peaXIlD U-p - II°II°n • IIpo.Be,neJIBHI 
8HSD8 IIOSBOJlSll! IIOBSTI,,OCOCSeHIIOC'l'Jl upoaeccoB Meso1100CSpasoB8DS 
BCS.Us• IIopora. rro..ime cneD.11 peaRIId HN ...,;.1T1TN ECIIOJJl,SJll!C.!I 
.MSI oupe,ne.neHU napauetpa 118P.7meD11 opa~11ol cDMeTpo. 

OCS~eM paCSom, nncceptanM HsJioxeaa Ha 85 cTpa-
DI18X M8lllIJIOID[CHOro TeRC!S, COCTOE'l' ES BBe,neDll, 11empex rJIBB, 
saKJllJlleHU, co.nepn'l' 54 pzcy!U(8 • I5 ,a6Jrl:.tl. 

COJ@'JWIHE PABOTH 

B IIeppol rJJaBe IIpz.BO,JtS:TCS aMUJIITY.nBHe • BpeMeHime xapa:ttTePJIC
TllD IUITJI 11epeHROBCDX cIIeitTpoMe!po.B IIOJI!'Oro IIOr~oll(eHU ~ 8JleK
T,POEOB • 1-RBSHTOB, ItO'l'op&e .IIBJIJIIC:& ocao:ao:I!: .MSI 4-xa.HaJil>HOro 
ro.nocxoIIa. 

"lepeHROBCIUte cuenpoMeTpi IIpe,IUl8Sl!8118JDIC:& ,lUISI peI'IICTp&IID • 
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l/13MepeHJIIII 8Hepl'lm 1-KBSBTOB .no 300 MsB, oCSpaSYJDll!HXClI B peaRUMX 
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HcnoJI:&SOBSHHe CIIeKTpoMeTpoB IIp0,IUlltTOBSHO, r11aBffilM oCSpasoM, llIX He
'iYBCTBRTeJI:&HOCT:&10 K HJISK08HepreT1[118CKOMY Q)OHY SapiiE8HHWC H aelTpaJU,
BJ:lX tJaCTH.Q H mrnettaoii saBHCl!MOCTJ,10 8MIIIDITY.ll1:l BliXO.ItHOro CRI'HaJia /fJ3Y 
OT 8Heprmt peI'HCTpRP.78WX tr.BCTR!l. 

Pa,ItllaTOPH cneKTpoMeTpon RSroTOBJieHH ll3 CBHHIIOBOro CTeKJia MSpKH 
'l'IIi-I Bl:lCOKO:li IIpoSpa'iHOCTX H .B!iIIOJlHeHH B Blll,lte IIpaBR1l:&HOI meC'l'HI',P8H
HOii np:IISM!I Bl:lCOTOI 30 CM {I2 pa,ItHaQHOHHYX .ztmm), co CTOpoaoa oc
HO.BaHJW IO CM. qepeHKOBCKHii CBe'l' peI'HCTp:IIpyeTClI O.)UmM CII8KTpoMeTpK-
11ecR:1IM lpOTOYMHODTe.Jl8M /1131-49 C .IO,IaMeTpoM ~TOKSTO,na I5 CM. 

0cHOBHHME: napaMeTpaMR, no KOTOJ>!™ OT6HpamtCI, ~TOYMHOD!Te.JIH ,nJIJI 

cneK'l'p0MeTpoB, .IIBJI.IIllTC.II O,!Uiopo,nHOCT:& 'IJBCTBRT8JI1,HOC'l'lt lpOTOKSTO,na, 
co6CTBeHHOe aMIIJIRTY.!Ui08 paspemeime K BpeMeHH!:le xapaKTepHCTHKH • .l{n.H 

onpe'AeJieHWI 8TRX napaMeTpoB Cll:l11 paspa60T8H MeTo,n HCCJie,noBSHIDI X8 -
paKrepHCTPIK <1»3Y c CSo.m.IIIHM ~TOKSTO,nOM, IlOSBOMmtmt oelecIIe'iJIT:& MaK
CHM8JlLHH:li celop lp()TOSJIBit'l'p0HOB co Bceii IlJIOlll8,ItH ~TOKSTo,na, H TeM ca
MliM CBeCTH .no MlllHIIMYMa BJIIDJHR8 H80,!Ui0po,!Ui0CTH 'IIYBCTBHTeJII,HOC'l'H q>o
TOKSTO,na Ha 8MTI11lllTY.!UiOe paspemeHHe. 

.lt11.H O,!UiOBpeMeHHoro HaelJIJJ,neHIDI Ha SRpaae OCIIWIJiorpa<pa ID,!IJYJII,COB 
ifl3Y, OTBetiaJOOtHX parumqH!:lM TO"lltaM lp()TORaTO,na, HCilOJII,30BS.1IOC:& He -
Clt0111,KO CBeTO,ItHO,nOB.C O,ItHHaROBl,IMH KHTeHCJIIBHOCTHMH CB8TOBHX BCill:lllleK, 
saIDITaHHHX qepes mnnm sa,nepmw. BeJlli'IHHa J11MDYJILCOB OTpaxaeT 30flHYIO 
xapaKTepPICTHKY qJOTOKSTO,na Hee SaBHCHMOCTL OT pacnpe,ne11emm IIOTeH
.QHaJIOB Ha 8JleKTpo,nax RCCJle,nyeMoro ifl3Y. Ha PRC.I IIORa3aHH cpoTorpa!pJIIH 
SMIIJIHTY.rt CHrHaJIOB ,nJIJI roqex, pacnoJIOEeHirnx no pa.ltJIIYCY lp()TORSTO,na Ha 
paCCTOHHID! 2, 4, 6 CM OT neHTpa, IIplI pasH!:lX pelmMSX ImTaHIDI ifl3Y. 
Kalt Blll,ItHO HS pPic.I6,JIISMeHeime paSHOCTH noTeHllJIISJl8 Ha npoMeJl!Y'l'It8 10TO
Ka.TO,It -

0

MO,ny11.IITOP Ha 5% np:ll130,ltKT It YMeH:&memm 8MIIll1'ITY,ll;r:l IIOC1le.ItHe
ro cnrHa11a 6onee qeM B ,ItBa pasa,B To Bpewr Kalt aM11JIHTY.na IIepBoro H 
BTOporo CHI'HaJIOB OCTalOTC.II HeHsMeHH!:lMH. HsMeHeHHe pa3HOCTJII IIOTeHrma
Jia Ha npoMeJl!YTKe MO,nyJISITOP - KOJILno Taltllte rrpHBO,ltHT K Jll3MBHBHHll au

Il1IHTy,Itu IlOCJI8,ItHero ClllrHaJia,Ho 3HaqJIITe1ILHO cnaelee.0,ItHOBpeueHHOe HaO
JIJJ,rteime CJIII'HaJIOB OT pa3JlllllHRX 0611acTel qJOTOK8TO.rta Il03BOJUieT pacnpe
,neJIRTJ, noTeH.QH81IH TSltlllM o6pa30M, 'ITO ,nJIJI 90% M0lll8,1Ul q>()TOKSTO,na ae-
0,!UiOpo,!UiOCTL 'IJBCTBHTeJILHOCTH 6y,neT MeHI,me IO%. IlpH HCimTaH:im q>()TO-
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:VMHOD'l'e.Jlel, )teJIJl'feJIJ,Hanpa:xe!Dtfl KOTO,PHX no)toCSpaH OIIJICaHHHM cno
coCSoM c nOMO!llI>IO Rp1lC'f8JlJI8 Na .J (Tl) ( f6 = 40 MM, H = 30 MM) H 
pa,ItI08R'l'UHoro Icro,mrma Cs'17 , CSwio no.u:vqeao, 11TO cpe)tHee 
eaepreTFiec.KOe paspemeHie no IL710llt8.Itll aa 20% ,ey'IDl!e no cpa~aemw 
C nacnOp'l'HIDOl )t8HBHMII. 

2 4 
a) 

6 2 4 
6) 

6 

PJlc. I. 3aBJlCBMOC'l'J, 8MIIIDI'l'Y~ C11l'H8JIOB f!!3Y ,llJIH 'l'O'leK, pacnOJio
lleHBHX no pa,Jtltl'C:V q)O'l'Olt8TO)t8 Ha paCCTOHHD 2, 4, 6 CM OT oea
'l'pa, nPJ{ pasJIHtUIWC llO'l'eH.lll!8JlaX Ha q)OltYCR,PY~ 8JleKTp0)t8X: 
a) OII'l'JIM8.m.l!HA peDM; CS) noTeHill!laJI Ha npoMelltYTR8 qlOTOKa

TO~ - MO~YJIHTOp H3M8H8H Ha 5%. 

CneK'l'poMeTpliflieCltlle xapaK'1'6PHC'l'i!KJ4 qepeHitOBCKHX cneKTp0M8T-
poB llOJIHOro nor~o~eHJll! KCCJle)tOB8Jil[CJ, npn KaJIR6poBK8 8J18KTp0H8MR H 

1-KBaH'f8Mll. Ha p:ac.2.npi!Be)t8H8 38BHCJIMOCTJ, 3HepreTll1!8CKOro paspe
memm ,llJIH O)tHOro HS cneK'fp0M8'1'p0B O'f aaepnm 8Jl8KTp0HOB. Ha 8'1'0M 
Ee PJICYmte ,IWI cpaBaemm npHBeJteHiil pesyJ1J,Tam,no.u:v11eaJJBe mrn
MR 8BTOpaMII. BI;.ulo, 11'1'0 B .nmmasoae (30t300) MaB OTHOCH'1'8JIJ,H08 
aaepre-rzqecme paspemeoe coBJtBHHoro cnex'l'poMe-rpa :VJIY'IDl!eao B cpe.n
HeM H8 35%. Ilom11eHH8JJ 98BHCHMOCTJ, xopomo OIIRCHB88TCJI q>opMY.nott 
AE/E = A/vf. Ilp• aaeprim aJieRTpoHoB, paBaoft IO0 MaB, aHepreu -

11ec1toe paspemeHlle ,naHaoro cneKTpoMeTpa cocTa.BJlffeT 26,5%. B cpe.n
aeM paspememre Ill!TH cneK'l'poMeTpoB npn aHeprim MeKTpoHOB 100 MaB 
COC'1'8.BJ1Si8'? (28,0±2,6)% )[ JlBJI8:eTCJI JI:V'IDIIHM ,llJIH cneKTpoMeTpoB llOllHO
ro nor.no~e!Dtfl. 

Kax oTMetJanocJ> mmie, 11epeHKOBcoe cnelt'.rpoMeT,PH npe.naasaa11a
lIHCJ> ,llJIH ISMepemm 8HepreTK11eCltJIX Cll8R'l'p0B 1-RBaHTOB OT peaRIIl'Ii 
(l) H (2). Il03TOMY Tpe60B8JIOCJ, onpe)teJlllTJ, COOTB8TCTBH8 aaepreTH-
118CROft R8Jm6poBRH H8 8lI8KTp0H8X )[ 1-KBaHTax. 

J];ru:I R8.JDl6p0BKH cneKTp0M8Tp0B 1-RBBHTBMR ](CllOJll,SOBaJlli!CJ, JtB8 
peaRIIHH 0'1' B38JIMO)t8ftCTB:wl If"-MeSOHOB C llp0TOH8M11 
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Plllc.2. 3aBHCHMOC'l'J, aaep
reTll118CKOro paspemeHJlll 
11epeHKOBCltlllX cneRTp0M8'1'
POB llOJlHOro nor11o~eHE1 
OT 8H8pI'IDl 8JleRTpoHOB. 

( 3 ) 

( 4 ) 

0TPJllI8'1'e.nJ>Hile ll](Olll:I OC'1'8H8BJlJIBSJDlCJ, B DJ(ROBO.ItOpci)tHOI MJmJeHJI, 
a KCIIYCRBewe 1-RBaHTH peI'JlCTpHp0BaJDICJ, Cll8RTpoMe'l'paMJ1, pacnonoa:ea-
HHMH no pasme cropoHH MJD118.Rll no.n :vr.nao 90° no OTHomeHJIJl x aa-
npaBnemm na.nalllllJJX If"-MeaoaoB. 3aeprim 1-RBaHTOB OT npooecca (3) 
p&BHB B cpe)tHeM (67,5±15) MaB. B npooecce (4) oCSpasyDTCJI MOH08Hep
reTH11ecue 1-KBBHTH c aaeprxel 129,4 MaB. 

B p83:VJlJ,T8Te xcc.ne,noBaHBH xapaRTepHCTHR cneRTpoMeTpoB Ha 1-RB8H
Tax CSano non:v11eso, 11To B o6.llacu aseprd .no I30 MaB aMIJ1Dl'fY.It8 CJJI'Ha-
110B 0'1' 1-RBBH'l'OB MeHJ>me 8MU1Dl'fY~ CHI'HS.lIOB OT 8J1eRTp0HOB TOI ae aHep
I'llK. 3aepreTJifliecKOe paspemeaxe cne1tTpoMeTP0B .MIi 1-ltBaHTOB c aaeprx
el 129,4 MaB pa~HO B cpe)tHeM 26%, a .Jt.lll! 8JieR'l',POHOB TOI xe 8HepI'JD[ 
paspemeHHe COC'l'SBJllieT 24%. Ha OCHOB8Hlm aa61Ill,It8eMoro pasJlFDJJI 81f
IL71JIT:V~ CJll'H8J10B 0'1' 3JleRTP0HOB R 1-KBSHTOB o.naoA aaepro, B ,It8JIJ,

HelmeM, llpH JlSMepeHJ[11I 8HepreT1AeCRll Cll8K'l'p0B 1-RB&HTOB O'l' peaR-
oHA {I). (2) JlCllOJIJ,30B8Jl8C!, R81lll6poBR8 cnexTpoMeTpoB Ha 1-RBaHTax. 

HcllOJlJ,SOBSHJle cneRT,POMeTpoB B 8RCnepRMeHT8X no KCCJie,noBamm pe-
8KOHft (I) H (2) npJl BHCORJIX q)OHO.BSX sarp:vsitax llOTpe6oB8lIO BR.IIl)'qeHJJJJ 
HX B 6IlCTpse cxew COBna.neHllft. Il08'1'0MY npB KOHC'l',PYBpo.BaHD cneR'l' -
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poMeTpoB cTaBJlJlBCb sa,na-qa aaps,n:y c no,zyqeaxeM xopolllll cneKTpo
MeTpxqecltll xapaKTepICTIK o6ecne'IRTD .B!:lCOKYD BpeMeHBYD paspemal>
DtYD cnoco6HOCTD Beel YCT8HOBKJI. 0,naaKO HJ[3KII CBeTOBOI BlllCO,n 
qepeaKO.BCKOro I3JIYqeHIJ1 3H8'DlT8Jll.HO YCJIOl!WleT 8TY sa.na~. Hcnom,-
80B8Hie MeTo,na BpeMeHHOI npJmSISltJl K nepe,n!!eMY ~poHTY nmym,ca .B 
lllllPOKOM ,nJianasoae 8MilDTY.n npRBO,I(]lT K seonpe,neneHHOCTJI MOM8HT8 
nOJIBJleHJla: Cm'HSJI8 HS aao.ne ~3Y, paimoli (I5+I8) HO • .IJ.na: YCTpa!leHM 
88BICD40CTK BpeMeHHoro paspemeHU cneKTpoMeTpoB OT SMIIJlllTY,nHOro 
pas6poca 6Wl •cnom,soB&H MeTo,n .BpeMeHHOI npll.BJISKH K aHO,nHOMY Cl!I'
HBJ!Y ~3Y no nepeceqeHJDl ayn11. B aTOM cJIYqae .speMeHHoe paspemeHKe 
cneKTpoMeTpo.B YJIYqmaeTCJI B (4 + 5) pas H ,n.lIJI 8Jl8K'1'p0HOB C aHeprx
el (100 +· 300) MaB pa.BRO 1,8 HO, a ,nxg a~eKTp0HOB c aaeprxel 
30 MaB - 3,8 HO (noJJ.H8JI mxp11Ha sa noJIYBHCOTe). IIpH peI'IIC'l'pa.QD 
aJieK'l'p0HOB 11D ]-Jt.B8HTOB B IH'l'ep.sane aaepm (30 + 300) MaB HS-38 
y.BeJD111eHEt,I(]l8nasoHa 8M1L7lllTY.n .BpeMeHHOe paspemeHJle yxy.u.maeTCJI H 

COCTSBJ!JleT (4 + 5) HO. 

BTopas rnaBa nocBHmeaa paspa6oTKe miTHKBHBJU.Horo CORHTMJia:OR
oHHoro ,neTeKTopa, npe,naasaaqeHsoro ,nxg xsuepeHllf! aaeprenqeclOIX H 
yrnoBmc pacnpe,neJieHd selTpoHoB, o6paSYDllllXM B pealtill'lJlx (I), (2). 
Koop,nEB8'1'8 TO'llal BSaJIMO,nelc'l'Bll!II aelTpoROB B ,neTeKTOpe ISMepSieTCH 
no paSHOCTH BpeMeHJl pacnpocTpaaemm CBeTOBlll CHI'H8JlOB .no .nBYX ipo
'l'OJMHOJDITenel, pacnoJIOl!8HHHX Ha npoTHBOllOJIOlmllX TOPW!X C.ll1!H'l'1UJJIJI
TOP8. 3seprHa: HelTpoHOB JISMepSieTCH no BpeMeHJl npoJieTa • 

.I{eTeKTOp HelTpoHOB (pHC.9) COCTOKT 113 WITH C.llJIHTllJlJlJllIJ[OHHHX 
cneKTp0MeTpo.B pasMepaMll (?OxIOxIO) CM3, Ka~:tt HSROTOJ:HX npocMaT
pRBSeTCH C llp0THBOnOJIO.EHHX TOPilOB .nBYMS' (p()TOYMHOD'l'emn.or Tllna ~3Y
-30 • .IlJIH H36aBJleHHa:-OT 38pl!JleHHHX qacTJIIl, .B!:lJle'l'SD!l!HX HS M1'!IlleHJl, JI 

pacceHHSHX 1ililCT.IUl nyqKa nepe,n ,ne'l'eKTOpoM ;cTaHOBJleHH ,n.sa CIDIRTU
Jl!IUHOIUWX cqeT1Um8pasMepaMH (55x46xl) CM, KOTOpae BKJimeHH B K8-
H8Jl 8RTICOBna.neHIII • .IlJIH yyem,memm 'IIHCJla MOKOA 8Jl8KTp0Hrutl'I BO Bpe
MeHma K8H8Jl8X .n;eTeitTOpa 8HO,Itll (pOTOYMHODTeJie:tt, pacno110:emmx C 
o,naol CTOpoHH, coe,lllllleHH napa111Ie.JU,HO KOPOTltHMJI OTpeSRaMH KS6eJIH 
( t = 12 CM, .f = 100 OM) • Houep cneKTpoMeTpa, B KOTOpoM sapen
CTpipoBaH Hel'l'poH, onpe,neMeTCJI C noMOlltI>D aneitTp0HHOI cxeMH. 
.IleTeKTop pacnonoxeH aa paccTOaBil!l 2 M · OT oeHTpa MJ1111eHJ1 (p11c.6), 
npll 8TOl4 SKCenTaHC no noJia:pHOMY yr11y COCTS.MSleT 20° JI 14°-no 8311;.. 
MYT8JU,HOMY yr:,ry • ffaqaJio IISMepSieMoro BpeMeHHoro HHTepBaJia .nna: HEff
Tp0HOB saJtBeTCJI C.llllHTJIUL71Jrlll!OHHHM cqeTqzxoy Ell, pacnonoxeHH!lM ne
pe,n MllllleHI,IJ. 

6 

~· 

,f., 

HCCJlC)t0.B8DC )te'l'elt'l'opa npoBO,I(]lJlOCD H8·ny,me Ir-HeSOHOB C mmy.m.
COY I6C MaB/c ll IIlllpmIOD 2 CH. Be.mtrima 8Heprol3H,ltMeRU JS CllllH'l'UJlll
TOpe )t8'1'8RTOpa pa.B.llllJUlCb ~ 20 MaB; nplI 8'1'01t mpea 811IUDI'l'Y.I(HllX 
cneit'l'poB ,n.1111 .Bcex ,n;eCHH (pOTOYMRODTeJlel COCTSBJ!Jla B cpe,'IUleM (25+1)%. 
.IlnJIHa norno~eRU cBeTa B CI!lIHTJULJISJTOpax ns nOJmcnpoJIB np:a: JtBHHoi 
KOHCTP,YKORH 0Ka3Macb paBHOft (220,±30) CM. Ilpoc'.l.'paHCT.BeHHoe paspeme
mi:e IIH'l'll cnexTpoMeTpOB C yqeTOM ItOHetJHol lllllp:wm JJYtma (NA1l'l'aHJleM 
.ltHCnepc:im npauoyronaoro pacnpe,neJiemIJI c llll!p:imo! 2 CM), paBMeTM 
(3,4;!0,I) CM • .IJ.na: onpe,neJieHEI 38BRClWOCTJI ltOOpJOIH8THOro paspememm 
OT 'l'llIIB i/J3Y 6WI 11'.SrOTO.BJleH cnelt'l'poMeTp, B ltO'l'O.POU :a:cnOJll,SOBaJDICb q,o
TOYMHODTeJIB: XP-1020. B 8TOM c.nyqae paspemeHJle B onpe)teJiemm: KOOp,u;:a:

Ham 'l'O'q}Q'[ 1138EMO,neftc'l'Bl!li 88pl!m!HHHX 'iSC'l'.IUl 000'1'8.BEJIO 2,4 cu. Paspe
meJme ,neTelt'1'opa no .speueRll npo.neTa ,n.1111 sapueHmn:·-qacT.B.Q onpe)temI
.nocD no cneKTPY 0'1' PMJITRBlICTCKJ!IX 8J1CK'.1.'p0.IIOB, . CO)te J)JIB!llHXCH B ny,me 1 

n pa11ao (400±20) no. 
JIJ1a llCC.1IC)tOB8HEJ! ,neTelt'l'opa H8 HCfi'l'paJII,HHX · lJ8cTIQBX JICIIOJ!l,SOB8JmCD 

peaK.[lJllt nepesa.Pff,lllGt n pa,ItRBQJIOHaoro saXBSTa (3), (4) OT ocTa.110Be
lill!XCJ1 rr--uesoHOB B D,ltKOBo,nopo,naol r.mmeHJ1. I'aMJ.m-K.BaHm· OT npooecca 
nepesal)Jl.tUm c aHeprnea (6? 1 5±15) MsB H ae!TpoHH OT npooecca pa,u;:na.QJI
oaaoro saXBaTa c aHeprnel 8,8? MaB ( .P = 0,1365) ncnOJII,SOBSJllICb )tJllI 

Rsuepemm paspemeHHa: ,n;eTeKTopa no .BpeMeHH nponeTa.·PesynTa'l' nsuepe
mm noKSsaa Ha pHc.J. Hadn1>.itaeuaa acmme:rpl'!R BpeMeHHHX pac:ape,ne.nem 
BH9B8H8 pas6poCOM nponeTHOro paCC'l'OJIHM 0'1' Ml!lll8Hll .no HeiTpoHHOro 
cneKTpoMe'l'pa._.IlJIH ooellltH ~e..lIH"4:lllm BPCMCHROro paspemeHHa: xcnom,soBa
JllICb nepe,llID[e -qacTR noJIYqeHHHX cneKTpoB, COOT.BeTC'l'.BYJXl!IIS 1-KBBHTBM 
JI[ Hel'l'poHBM, HMB!lll!IIM MllHltM8JU,HHI pas6poc no npo.neTHOMY paCCTOJlmm • 

L n 

a:O~ I 9Hc 

P;., 

Pmc.J. CneKTP no .speMeHI 
600f.- $ i \ I npo.neTa 1-RBSH'l'OB 0'1' pe-

400j?.f•0.9HCJ •\ \ I ·aKilJl]!I (3) :a: aelTpoHOB OT 
. peaKUHH ( 4) • 

20:t ), 

I 

~ 
IlponeTHoe paccToa:mi:e 

I 
I PSBHO 35 CMi 
I 
~, l RBHBJI =.0,15 HO. 80 90 100 110 120 130 140 150 160 170 

HoMep kaHana 

7 



KaK BH.IUIO JIB pRo.3, paBpemeaJie no BpeMeHJ! nponeTa ,llJIJl 1-KBaH
TOB o aaepr:e:el (67,5±I5) MaB !:S ·o,9 HO, a ,llJIJl Hel'l'poHO.!I o aaep
l'Jlel 8,87 MaB :: I,2 ao. B Ta6Jllllle I np:ime.neHH xapaitTepJio'l'JllG! 
MHOrOK8HaJU,lillX HelTpoHHWC .neTeltTOpoB JI MO.llY Jlel. ommaama: It aao
TOimteMY BpeMeHJI. 

Taomma I. 
THn,pasMe.Pfi 

TH II Ily'IJOK, 
IlpocTp. PaBpemeHJie 

PAEOTbl 3 paBpem. no BpeMeHJ! Clll'IH-P8,0M. 
~3Y MaB/o. - 2AX, n~JieTa, 

KoJI-BO. CM. 2 , HC. 

Ml>Me p JI .llP • Ilo.mmRHM- rr-
YHJmep-T '1'011.YOJI, 56 AVP I86t'J 4,3 0,60 

KapJicpya, I966 (IGO, ~IO) P, 440 2,5 0,60 5 
EoJ1111!HJI H .1tP • IlOJlllBJIHM- IT; BIO 2,8 0,70 

UEPH. "'l'OJIYOJl, XP-I040 Nuovo Cimento IOOxI8xI8. n • 5,0 I,40 
GIA. I25. I969 IO 370-940 
Ao'l'B8ll8,~ JI IlOJDICTJipoJl rr-. M· JIBa • I30x8x8. 56 AVP 4000 3,4 0,76 

3,.liI,77,I97I I 
Cuep 11 .lt.P• NE-IIO rr-. 3,6 -

- YHJIBep-'1'_ 200xI6xI6. 58 llVP 
1 . H:apJicpya, I970 8 - 2,80 

Pma3muml JI .ltP. IlOJIHOTHp0Jl XP-I020 rr-
JIB3 OIDIH. I20xIOxIO 4000' 3,6 0,56 

I3-8I52, I974. I 1113Y-63 rr-
4000' 5,3 0,64 

IlOJI:HO~Jl rr-. 
70xI 0 XP-I020 I75 2,4 -

HaoTos:maa I 
pa6oTa. rr-• 

• IDIIT OIDIH. I68 3,4 0,40 
r972/I/ IloJI:HOTHpoJI 

n • • 70xIOxIO. ~3Y-30 l:-I,2 
I976/B/. 8.87 MaB -

5 
J • 

~0,9 67.5 MaB -
YOT8HO.BJleHHe SSBROJIIMOCTH MeJmY JIBMepste:MHM1'1 B8Jm'IJHH8MH (BpeMJJ 

npoJieTa; ltOOP.ztRH8T8 BBaHMo,neloTBM) JI OOOTBeTO'l'BYIDutHMJI K8H8J18MR 
8H87IBB8TOpa, a TaKJJte KOHTp0Jll, 0'1'86:PUII,HOO'l'R napaMeTpoB ,neTeKTOpa B 
nponeooe a1tonepJIMeHT8 npoBO.I(RTCJ!: 0 IlOMOl!tLID 8J18KTpoHOB, co,neplKSIIIHX-

8 

j, 

:'I, 

J,) 

ca B II8,PB111mOM IJY'!lte rr--vesOHOB. 3Jleit'l'p0HH ~e.mJ>TCSI JIB IJY'!lt8 no 
BpeMeHll npoJieTa c IIOMOlltE>D oneitTpoMeTpa C2 (c'IeT'DlltJI EI 11 EII, 
pJic.6). Xapa1tTePJ1CTmtJ1 cnexTpoMeTpa C2 npue,nem B rJISBe 3. 

Ha pmc.4a IIOR838BH CIIeltTJlH IIO BpeMeHJI II,POJieTa 8J18R'l'p0HOB H ael
'l'J)OKOB, o6paSYJ)llll!XCS B peaJatJl,l!X (I) ,·{2), (3) ~ Ha pnc.46 _DOK8S8HO paa
pemeHHe no xoop,nm1aTe JtJUI aJ1e1t'l'poHoB • npocTpeBCTBeaaoe pacnpe,ne
J1eRJ1e aelTpoaoB OT npHBe,Iteama: .mme pealtQllit. ·IloJiozemm L!8RCJIMYMOB 
BpeMe!IHoro H ROOP)U!B8THOl'O pecnpe,ne.lleBHI, IIOJ!Y118HHHX ,1t1JJ! 8Jle1tTpoHOB, 
coxpaWUJllcL aeHBMeHBSMH B reqeaze I5 'IU!c aenpeJ;l,IBBOI _pa6om .1te
Te1tTopa. 

a) 

6)' 

N 

100 

50 

0 

N 

100 

I 

50 ' 

t 

50 'llO 150 200 250 
HoMep kaHa.na 

e-1p· ,oc11 

250 
HoMep kai-mna 

PHc.4: a) OIIeltTJR no BpeMeHI'. IIp0Jl6'1'8 ,1t1JJ! 8.lleR'l'p0HO• ]I[ aelTpo
HOB oT peaXQd Ir_p-IT°n , Irp-.II°Jn , rr-p..nOrrOn ; 

6) npocTpaHCTBeHaoe paspemeoe .1teTex2opa • .nu a~exTpoHOB 
JI pacnpe,ItMeoe Hel'l'poaoB OT pealtlll!A rr-p - rr° n 
rr-p -rr°Jn , rr-p - rr°rr°n 
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B TpeThel rxase ,lllllccepTamm nplllBO,lUITM pesynLTarn KSMepeimR 
xapaKTepHCTmt Jr -MeSOHHril IlY'lKO.B MBSOHHOro TPBKTB CHHXp0ll1!ltJlOTPO
H8 .IDill OHHH. HsMepeHli BHnOHH8HH'C nOMOIItLIO .ItBYX npeo:as:aoHHllX cneK
TpoMeTpoB no BpeMeHK npoJleTa. 

Heo6XO,lllllMOC'l.'h 8THX :accxe,noBSHHI ~'1'0.B8Jl8Ch OCHO.BHHM 8KcnepK
MeHTOM no onpe,ne.J1emm noHHHX ce11eH:d pearu::id (I) z (2), a Ta.Kllte 
aKcnepHM6H'l.'8Mll, C.BSISSHHBMR C xan:a6poBKOft annapaTY,Pll Ha MeSOHHOM 
TpaKTe. KpoMe Toro, HMelll!llleCJI K H8CTOJI1!18MY BpeMeHH .naHHHe O xa
paKTepHC'l'RK8X IlY'iKO.B TpaKTS nOJiy'ieHH KOCB8HHHMM M8'1'0,nBMH H He 
corJIBCYJOTCJI .lij)Yr C 'AIJYr0M. 

HcnOJU,80.BBHHe M8TO~ no .BpeMeHH npoJieTa noS.BOMeT Henocpe.n
CTB8HHO onpe.neimn COCTa.B li aHepI'i!IO IlY'lltS 'iaCTRll, na.na:mtl'IX Ha MH
meSD. H C ail$!KTRBHOCTh!O lX 100% BH,n8HRTh KS IlY'iKB 1't' ,J"'-M8SOHH 
JitJI1I 8Jl8KT,POHH, KOTO,Plle MoryT 6HTD :acnonso.BaHH B aKcnepHM8HTax. 

Ilp:a cos.namm cneKTpoMeTpoB 6om.moe .BHHMatrne y,neJlltJIOCh BpeueH
H!il'I xapaKTepHCTKKBM (l)OTOYMHODTeJie!, KB'i8CT.BY C.BeToc6opa H onTH
MHSBilHl'I BpeMeHHoft npH.BSISKH K BH0,11,HOMY CHrHBHY <fl3Y. 

06a cneKTpoMeTpa COCTOST HS .ItBYX paSHH'iHI:lX C'i8T'lllltOB BI :a BII, 
onpe.neJllillllJDC H8'i8Jll,HHI H KOHe'lllllll MOM8HTH HSMepHeMoro BpeMeHHoro 
JllHTep.Ba.l18. Kalr,ltYfl: C'i8T'lffllt npoCM8TpRB88TM C npoTHBOnMOlltHllX TO.P;
IJO.B .ItBYMII (l)OTOYMHODTeHSMH Tmia XP-1020 :a XP-2020. PasMeIB CIJHH
TWIMTOpo.B :a CBeTOB0,11,0B npHBe,11,eHH .B Ta6mme 2. 

.IlJm cnexTpoMeTpoB KSMepeHo· paspemeIDie no BpeMeHH npoJ1eTa,:a 
ero 88.BHC:HMOCTL OT .BeJIHtmHI,t aHeproBl:l,IleHemm B CIJHH'l'HJ!MTOpe R OT 
MBTO,na .BpeMeHHoft npll.BSISKH K BH0,11,HOM;Y CHrHSJIY qlOTOYMHODTeM. Pas
pemeHJie cneKTpoMeTpoB onpe,neJI/L1IOCL no cneKTPY OT PSJUITRBRCTCKHX 
aJieKTp0HOB, co.nep~IItHXCS: .B Ir-MeSOHHHX IlY'iKBX, H .nna cneKTPOMeTpa 
CI COCTSBWIO !30 nc (pHc.5), a .ItM cneKTp0M8Tpa C2 - 280 nc (Bxo.n
HHe cxew pa6oTaJIH .B peDMe cxe,11m11ero nopora). 

N 

1000 

500 t 
f', , ~ 
f i 2T•!30nc 

n-

PRC .5. CneKTp no BpeMe
HK npoJieTa 'iaCTlill IlY'iKB 
Jr-MeSOHOB C HMnyHDCOM 
390 MaB/c. 

I .L;,,,~ 
1 

_/, , ~ , • I KBHBJI = !3 nc. 
100 ·-- 200 250 300 IlpoJieTHSJI 6asa !::: 6 M. 

HoMep kaHaJ1a 
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PaspemeHJre !30 nc no,iy11eHo .ItM cneKTpoMeTpa CI npK aHeproBu,neJie
Hmt"' 8 MaB .B co:aaTWIMTope c11eT'mK8 BII. IlPH aHepro.Bu,nexeHJlll B BTOM 
xe c11e'1"iliKe ~5,6 MaB paspemeHHe paBHO !70 nc. B CHY'iae pa6om .axo.n
HHX cxeM .B o,nHonoporo.BoM pelltl!Me paspemeHHe no .apeMeHH npoxeTa .ItM 
cneKTpoMeTpa C2 COCTS.BWIO 540 nc. CpaBHeHKe xapaKT8,PRCTmt cos.naHHHX 
cneKTpoMeTpo.B C pesyJU,T8T8MH 'AIJYI'HX pa6oT .ItBHO .B Ta6mwe 2. 

Ta 6JllillB 2 • 

PacCTOSHHe MBlK.11.Y PaCCTOJJHHe Me,rmr Paspememte, 
rfl3Y, (MM)*. rfl3Y, (MM)*. 27:. 

PABOTEl PasMe.PJI 6as. PasMeIB 6as. HC 
C'i-KB B I, (MM) 3• C'i-KB BI!, (MM)~ 
Ko.H-BO H THn W3Y KoH-.BO H THil rfl3Y 

B. r. Jiammrn H .lij). 235 360 
JlHII OHHH. (35 X 35 X IO) (f1 !60,TOJllll.45) 

. !3-3549, !967. 2 XP-!020 2 XP-!020 0,44 

,U.BoJlJll'IHH H .lij). 8! 8! 
UEPH.Kvcl.In$/rD"4 ( 2 X 30 X 30) ( 2 X 30 X 30) 
Meth, 30,6!,!970 XP-!02! XP-102! 0,14 

C.B.Pmc.B:a.ll}td H 65 490 
.np. JIB3 o:mrn. (30 X 30 X IO) (290 X 50 X 2,5) 

!3-8152, !974. XP-m2I 2 XP-!020 · 0,28 

230 240 
(30 X 30 X 30) (40 X 28 X 40) . 

HaCTOJl!llaR 2 XP-!020 2 XP-2020 0,!3 

pa6oTa. CI 230 240 

.lliilI OIDIB , (30 X 30 X 30) (40 X 40 X 28) 

!976141• 
2 XP-!020 2 XP-2020 0,!7 

900 580 
C2 mo x mo x 40) (IOO x mo x 40) 

2 XP-2020 2 XP-!020 0,28 

-~> ,UM C'i8T'IBKOB C O,IUIBM (l)OTOYMHOJKHTe~eM npRBe.neHO paCCTOHHHe 
OT IJ8HTpa CIIHHTHJlJ!lITOpa ,no (l)OTOKBTO,na W3Y. 

IloCJie,nHHe URq!pH B pasMepax C'i8T'llIBOB - TOJIIIIHH8 CIIHHTKHJIJlTOPO.B 
Ha ny TH IlY'iKB • 
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Paspa6oTamme Cll8KT!)OM8T,PH llOSBOJIJtJll[ C mlCOltOi TO'IHOC'l'l,D onpe
:ite.JIHTI, cpe.JtHee saaqeID'Ie m.myJII,cOB R cocTaB Ir-uesoama n:y~oB Mesoa
Eoro T,P8KTa. B TaClJmae 3 IIpllBO,JlliTCJI pesynTam KaJDl6poBKH 8B8JIIISKpy
D11ero MaI'Hl'ITa uesoJmoro Tpalt'l'a IIPK paSJDIIIJmX sBaqemmx roxa IDITamm 
:wrmna.B nepIIOM CTOJldIXe T86JIRIX!i 3 B CKOdxax YK838BO aanpgzemr:e Ba 
l!JYBTe reaepaTopa 8BaJDl3HPYlllllel'O MarHHTa B MB. B llOCJle;itHeM CTOlldae 
npee;item,i pesynTam, nOJ1YqeBm.e paBee MeTo;itoM TOKOaecy111ei mtll. 

TAEJIHUA 3. 

J,A P, MsB/c 
Bpem npo.neTa) 

P, MaB/c 
(TOKOBeCJ1118JI HK'l'l,) 

!26 ( 3,9) 88 ± 3,6 90 
240 ( 7,4) !68 ± 3,0 !72 
485 (!5,0) 340 ± I,8 354 
490 (!5,5) 354 ± 2,0 368 
550 (!7,0) 390 ± 2,5 405 

COCTSB Ir-Mesoama: IJ:y~B BS .BWCO;ite HS MeSOBBOI'O '1',P8KT8 npno
,ItHCJI B 'l'aelJmae 4. 

TABlIHUA 4. 

P, MaB/c :rr t % J" • % e, % 
!68 42,0 ± 2,5 24,I ± 2,5 33,9 ± 2,0 
340 78,6 ± 2,0 !8,4 ± 2,0 3,0 ± 0,6 
354 83,7 ± 2,0 !4,0 ± 2,0 ,, 2,3 ± 0,6 
390 90,7 ± 2,0 8,4 ± 2,0 0,9 ± 0,6 

B TadJume 5 ,ltJill CpaBBemm np:ime;iteB COC'1'8B n:y~ Ir-MeSOBOB 
C m.mym,coM 390 MaB/c, RSMepeBHWi ,P88HHMII MeTO:itaMH. 

TABlIHUA 5. 

MeTO:it Jr • % I' • % e,% 
3Bes;itHl,ltt ;ite-

68,0 '1'8KTOp - -
Ynpyroe Irp-

?8,0 ± 3,0 -pacces:HHe - -
BpeMlI 

90,? ± 2,0 8,4 ± 2,0 0,9 ± 0,6 nponeTa 

12 

B qeTBepTo:ii rJiaBe H3.JIOJK8HH pesyJU,TaTli nccne:itoBaHHH peaKOHii 
Irp - rr°rr°n :e: Irp - rr0Jn npH aHePI'J!H 270 MaB. CxeMamqecKd 
BR.Jt axcnepHMeHT811I,HOi YCT8HOBKH nOK838H Ha pnc.6. 

/:l ©-@Ml 6Il MJM IMS 

Mn- l.{_f -- ----r- ~3YA 29~ J - - ,.. A -~ ~ •_E&~J __llli! 

MI1-2a"S!!f!j6l □~•-• --.;_---
C;:fgJ ~ 

/,cu·e-. r• 

Pnc.6. CxeMaTHqecm BR.Jt axcnepHMeHTSJII,HOtt JCTSHOBKH 
,lUlSl HCCJle.noBaHM peaKIDift C o6paSOB8HR8M aettTpaJlI>HWC ~cTJin. 

YcTaHOBKa COCTOHT HS CJle,llYDlltilX OCHOBHHX ~CTei: 
I) MOHHTOpHoro Tenecxona RS IIIJTH COHHTHJIJISiOJIIOHHHX cqe'l"mltOB 

MI, EII, M3, M4, MS, npe,ItHasHaqeaBI:lX ,lUlSl qioPJ4HpoBaHM n:yqxa H Bli,Ilene
HK!I B38HMO;itettcTBM ID'IOHOB B BO;itOpo;itHott MiII!l8Hl!'.; 

2) lltH,!UtoBo.nopo.naoa MmIIeHH; 
3) 4-Ka.HaJII,HOro ro:itOCKOna qepeBKOBCKHX cneKTpoMeTpoB llOJIBOro 

norJiomeHM Cr, c2, c3, c4, npe,ItHasaaqeaaoro ,lUlSl peI'ltcTpaOHH 1-KBBHTOB 
H HSMepeHM HX aaepntt; 

4) COHH'l'WlJl/IlfflOHHOro cneKTpoMeTpa no BpeMeHH nponeTa (cqeTqmtn 
EI :e: EII) ,lUlSl Bs;iteJiemm aJieKTpoHoB B nyqxe; 

5) IIRTIDt8H8JlI,HOI'O CUHHTRJIMOHOHHOI'O cneKTpoMeTpa ,IlJllI HSMepeHRR 
aaepreT:e:qecIWX H yr.noBSX pacnpe.neJieH:d HeiiTpoHOB. 

II.PR 11.sMepeHmi: ceqea:nii peaKQHii Irp - rr°II°n H Irp - rr°1n ;iteTeK
Top HeiiTpoHOB He HCnOJll,SOBaJICH. 

~epeHKOBCKHe cneKTpoMeT,PH JCT8H8BJlllB8JmCI, nonapao HS paccTOHHD 
40 cM OT neHTpa MmIIeHH Ha no;itBnEHHX llJ18$pMax, xoTopse MOI'YT Bpa
maTLca BoKpyr ocH, npoxo,llSime:ii qepes neHTP Bo;itopo.ItHOtt Mm1Ie.im. 

,llJllI Toro qTods BliHCHHTI> noBe,IteH:e:e aaepre'J.'H'IeCKHX cneKTpoB raMMa
KBBHTOB B 6oxee mnpoKOM RHTepBaJie yrJIOB, RSMepeHRH npoBO.llHJlltCI, B .ItBYX 
reoMeTpIDIX. B nepBOil. ode naps cneKTPOMeTpoB dliJIH YCT8HOB1IeHH no.n 
yrJIOM 90° no OTHOWeHRID K HarrpaBneHID> nyqxa. Bo BTOpoa reoMeTplm O;itH8 
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IIapa CDeK'fpoMe'l'po.B 6W18 YCTaHO.BlieHa DO.It yrJlOLf 60°, ,1tpyras - 00,1{ 
yr.tOM I2rf'. B o6e:ia: reoMe'l'p;mx pasme II8JS CDelt'l'p0Me'!'poB H8XO.Jt)I
.U:Cl, HS O,ItHOit DpsMOI DO ode C'l'OpoHH Bo,nopo,JtHo:ll I01llleHJ!{. B SRC
nel)D&efiTe Hcnonso!l8JmCl, CTSB,ItSpTHHe 6.tORJI H8HOCeQH,JtHO:ll MeRTpo
fflllQ!, paspa6o'!'arume B 0'!',ne.ne HOBHX H8Y11HHX paspa6orort Jia6opatopu 
s,nepmanpo6.teu. 

Pealtlllffl (I) H (2) .BH,neJllJ.l[][Cl> no Jl-co.sna,ne!DlSM OT nap 11epemroB-
cma: cneRTpoMeTpoB, H8XO,IUllltJIXCJI.no pasme CTOpoHB MllllleHJl, 'i'.e. 
no ROM6HHanrutM (CI+C3), {CI+C4), {c2+e3), {c2+e4). Tax lt8K peaK.
~ C 06~30.BaJmeM sapa:xeHHIDC 11SC'l':i:tn HCXJID"ISD'l'CJI C118'flmlt8MH 
AHCI + AHC4, Blt.lIIReHJnnm II ltaH8Jl aH'l'l!co.Bna.1teHiit, To, B npJIHQmie, 
HS YCT8HOBKe MOrJ'l' peI'IIC'l'pHpoBSTl,CJI CJ16,J,;YJJlllJle peaxnmr: 

Irp - II<>n<>n , { I ) 

Irp - n°l n , C 2 > 
Irp -n<>n ( 3 ) 

reoue'l'pmi YC'l'8HOBRH H noporm peI'IICTP8Qml 1-KBSHTOB 6wm .BH -

6pam T81CHM o6pasou, 11T06!i nOJIHOC'l'l,D HCltJIIJ'il1'l'l, BOSMOlEHOC'l'l, pe -
l'llC'l'pamm nepesa,PS.ltltll H CBeC'l'R .no MlUDIJ(VM8 BMa,n OT pearu:nm (2). 

Ilplll BH6paHHOM nopore Ey➔ 30 MsB Ba YCT8HOBKe MOlEHO peI'J!:C'l',PlI
po.ean ,IUla 1-KBBH'l'a O'l' o,JtHoro n°-Mesoaa '1'0J.II,KO c sHeprxe:ft 
TUo~ 50 MsB. Tax RSK B axcne!)mleHTe l'ISMepa:eTCJI CYMMSPHHI cnex'l'p 
1-KBSH'l'OB O'l' .ltBY.X peaKQJtlt, TO .ItJUI onpe,ne.teims: cnexTpa OT peaitQJm 
{I) aeo6xo,nHMo 6W10 y11ecT1, BK.ta.It OT peaKQIDl (2). Ce11eHJ1e nponec
ca Irp - n°Jn 6HJIO BIAHCJleHO no MO,D;eJm MycaxaHOBa M.M. PesyJU,
T8TH pac11eto.B npx pa31Il!I11HWC noporax pemcTpamm c.2060,ItHoro raM
Ma-ItBaHTa nOKB38HH B 'l'a6.tnne 6. 

T.ABJilf[lA 6. 

Ji.Ii, llll Ilopor EJcB' MsB IIOJ1Hoe ce11emre, M6H 

I IO 0,33 ± 0,03 
2 30 0,24 ± 0,02 
3 50 o,rs + o 02 , - , 

T011HOC'l'l, pac11e'l'O.B He xyi.e IO%. CnexTp 1-KBSH'l'OB OT peaxi:nm 
{I) nOJ!;Y118JlCJI BH11HT8HJieM HS CyMMapaoro cnexTpa BIUla,na OT peaxmm 
(2), KO'l'Ope:ft He npeBH!ll8J1 IO%. Ha pHc.7 nOK838H cnexTp 1-KBSHTOB 
no.n yrJioM 90°. 3xcnepHMeHTaJU,HHe cneKTPfl cpaBmmaDTCJI c pesyJU,-
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TST8MH M0.1teJ1Hpo.B8HJ!II B npe,nnOJIO%eHilll, 11'1'0 M8TPH11BHI 3JleMeH'l' peaIWHK 
paBeH KOHCTSHTe. BH,nao, 11To axcnepHMeHTaJ1l>.1mft cnex'l'p M1Jr11e pac11eTso
ro. IloBe,neHKe axcnepHMeH'l'8J1l>HOro cneKTpa, HsMepeaaoro Bo B'l'opoft reo
MeTplm, no cpaBHeHlm C pac11eTHHM TSKxe He MeWle'l'CJI. 

30 
'b 

--S!' 
~

w-
-::'!1 
!20 

10 

% 
I 

:ir-p-n•n·n 

--7 PHC. 7. CnexTp 1-KBaHTOB O'l' 
'----7 . pea1Ul1IB Ir p - n°II0n • 

'---7 reoMeTpM I. CnnomHasr- JIHBHR -
1----, 

I , , , , , 7 ~---:, ____ axcnepIDlear;ny-HKTHp - peaym,-
30 45 ro 75 90 105 120 135 150 165 iatl Tam Mo,ne,m:poBarum B npe,nno-

• 30[% . Ej(M
3
bl JIOJEeHJIJl IlOCTOJIHHOro MaTpK<I-

~ fi-p-,r•n·n HOI'O 8J18MCHT8. 
j" . ..-L-, a! 81 -=90°, JJ:coBna,neHH.li 
! 20 I l I (C1+C3) H (C2+C4) • 

---, 
I ., ______ _ 

10 
---, 

L--7 
L---7 

6) a, =900, .)'J-COBilS.lt8HH.li 
{CI+C4) H (C2-+C3). 

1.---i 

30 45 60 75 90 105 120 135 150 165 100 
Et(M3b) 

HsMepeaJ!II npoBo,nHJIHCD B Tpex ceaHcax. Bcero 11epea ycTaHOBKY 6uno 
nponyoteao I,I•I010 ti:acTnn. Pesy.J1I,Tam JiaMepemI:ft norumx ce11ead npH
Be,ne.1m B Ta6mi:ne ?. 

T.ABJilfUA ?. 
Ceaac Ji I Ceaac .Ii 2 Ceaac .Ii 3 

KoM61!.:.. I reoM. II reoM. I reoM. 
H8UHH Nn G, M6H. Nyy ~, M6H. f/yy ~, M6H. 

9r + g3 360 0,41 2?6 0,36 ;365 0,41 
.gr+ C4 249 0,29 I9I 0,22 286 0,34 
~2 + c3 229 0,26 I88 0,22 - -
C2 + C4 384 0,42 2?3 0,33 345 0,38 

1222 0,34±□ ,08 928 0,29,±0,0? 996 0,36,±0,04 
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II011Hoe cetJeHJre peaKIIIDt IT"p - n°rr° n , ycpe.nHeH.Hoe no TpeM ceaH
caM, G = (0,32 ± 0,04) M6H. B KatJeCTBe olllll6101 npimo,11,HTM ,11,Hc
nepcM pesyJII,TaToB HSMepeH:im cetJeHM B Tpex ceaucax. 

C ESMepeHlleM cetJeHKII peaKQ)lll IT"p - n°II°n CTano B09MOlrHHM 
npoBe.nemie HSOTOIDitJecKoro aHamisa pealtllid1 1rAl-nn,v np:a aueprim 
270 MaB. B pesym,TaTe 8H8Jllil9a 6HJIH nOJIYtJeHl,I SHatJeHKII HSOTOIIHtJec
KHX 8MIIJmTY.n, lr'l9 KOTOpl:lX cne,ItYeT, 'ITO .BepoRTHOCTh o6pa90B8H1lll 
JTJT-Clr'ICTeMH B COCTOJJHJDt C R90TOIDl'IeCitHM CIDIHOM Tnn = 0 HaMHoro 
6011Dme, tJeM B COCTMHMX C Tnn = l H 2. 

Cpa.ettettne noJIHWC cetJel!Mli peaKW1tt IT"p - rr'Irn , IT"p - II°II°n, 
JI'"p - rr+n+n npR aaeprn 270 MaB c pesyJII,TaTaMll pactJeToB, npo
.ee.neHHHMR no MeTO.ItY ~KTl'IBHOro ~arpaHD&Ha,noKasano, 'ITO B MO
,l(eJIJl_MJll'RHX IIl!OHOB He Y.naeTCJi OllHC8Th n~e cetJeHHR peaKQHli 
trtv-.1urN BMHsx nopora ma: B o.l(HoM RS paccMaTpRBaeM!lX BSPRSH
TOB HapymeHKll KRpaJll,HOI CRMMeTpRE CR11MIWC .B98RMO.l(eftcT.Bmt. IIpz
tJeM K8H81l IT"p - II°JIOn (pHc.8) OKasancR OtJem, tJy.BCT.BHT6Jll,Hl,IM 
K .Bli6opy .BapHaHTa TeOPHR, 

0 
Mc5H 

1D 

0.5 

n- P-:rc• :re• n 

'❖ 1 
-® 

~ ---= --- -:-:-~-=-~::=~---·-
160 2bO 3ix) T,r(M3f>) 

Pnc.8. Ilo11H1,1e cetJeHRR peaKW!li IT"p .... n°rr°n • f-pesyJII,TaTH Hac
Toamett pa6oTI:/6/. Kpmme: l-pactJera no cTaTRtJecKoli MO.l(eJlR; 
2 - MeTo.n ajqieKTR.BHoro Kllpam,Horo J1BrpaHimaHa f = O; 
3 - MeTO,I( ~KTR.BHOro IOipanHoro 118rpaHlltlUlH8 ' = - I,4. 
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Ta:IWM 06paso11, OCHO.BHHe pesyJII,Tara,. n~tJeHJme B ,ll,l!CCepT8IJD, MOll

HO KpaTKO cqJO,PMYJlRPO.BaTh .B .BR,l(e Me,ItYD!ll'IX BH.B0.1(0.B. 

I. Paspa6oTaHa MeTO,l(RKa RCMe,l(O.BaHM cneKTpoMeTp:H1leCKHX xapaKTe -
plr'ICTHK q>()TOYMHOJmTeJiett C 60JII,IIIID,I q>()TOKSTO.l(OM, n09.BOJI!IDl!l8R C.BeCTlr'I .no 
MlUIZMj'Ma .B11IDIHJle H80.l(H0p0.l(HO~TH 'IYBCT.BHTeJU,HOCTR q>oTOKaTO,IUI no ruroma
,11,1! Ha aMnmtTY.l(Hoe paspemeHlr'le. 

2, Paspa60TaHH.H lr'ICC1le,l(O.BaHH IlffTh tJepeHKOBCKlr'IX cneKTpoMeTpoB llM

aoro nornomellllJI aa sneKTpouax c aaeprHeli (30+300) MsB H 1-KBSHTax, o6-
P89Yl0llllr'IXCR B nponeccax nepesapMKJI H pa.l(H8lllr'IOHH0ro saX.BaTa c saepI'JlflMH 
(6?,5±15) MaB H I29;4 MsB. Cpe.l(Hee saeprentJecxoe paspemeaze cneKTpo
MeTpo.B .l(JilI anexTpoHOB c suepr11el IOO MsB paBHO 28%. 8Ta .Be.JmtJl'IHa R.BJLCl
eTCR K aacTORmeMY .epeMeHH-JIY'Imett .nM cnexTpoMeTpo.e no11uoro nornomelDllI. 

3. Bnep.eHe noxasaao, 'ITO B 0611SCTH SHeprEtt .no 130 MsB 8MIIJIRTY.1(8 
CHrH81lOB OT 1-K.BaHTOB Mem,me 8Mll1llr'IT:y.l(H CJII'Ha1lOB OT 31l8KTpoHOB TOA JEe 

sHeprIDI. Ilplr'I BH6paHHHX pasMepax pa.nzaTopoB YKBSaHHoe pasmtJRe COCT8.B
JllleT 12%. 

4. Paspa60TaH X HCC1le,l(O.BaH Ha ny'llte 98p!ill6HHHX H aettTpallHHX tJac
THll nep.BHit B CCCP KOOJUllr'IHaTHHtt nRTrutaHa1II>HHli ClllfHTH1111Silllr'IOHHHli ,l(eTeK-. 
TOP HelTpoHO.B. IlOJIY'leHH c11e,ItYDI11Re 9HatJeH:iw ,l(JLCI napaMeTpoB .neTeKTOpa: 
- paspemeHHe no .epeMerur npoAeTa .l(JilI sapsi:xeHHHX tJaCTHll (400 ± 20) nc; 
- paspemeume no BpeMeHH nponeTa .l(JJR ueftTpoHoB c aaeprHett 8,87 MsB 
~ I,2 ac, a .IT,11SI1-KBaHTOBC aaeprHett (6?,5±15) _MsB '=-0,9 ac; 

- npocTpaacT.eeauoe paspemeHHe .l(JJR sapsi:xeuoo tJaCTHll (3,4 ± O,I) CM. 
leTeKTop HMeeT 6onee BHCOKoe .epeMeHHoe paspemeHHe no cpa.eaellHIO c 

sapy6elKHHMH cneKTpoMeTpaMH no.no6uoro Tlr'llla. 

5. Paspa6oTaHa MeTo,ll,1!Ka .epeMeHHoft xam6poBKH H KOHTporuJ CTa6Hm,aoc
Tlr'I napaMeTpoB .neTeKTopa aettTpoaoB B nponecce axcnepHMeHTa c :acnOJII,so
.BaHReM 3JleKTp0HOB, co.neJ)Jl{8mmcM B nepBR'IHOM nytJKe IT"--MeSOHOB. 

6. Ha paspa60T8HHHX npelllr'lsHOHHl:lX cnexTpoMeTpax no BpeMeHll npoJieTa, 
o6na.nallJt!PC BHCOKJIM paspemeHHeM (130 nc H 280 nc), npo.ee.neao npsi:Moe :as
MepeH111e aaepl'IDI H COCTaBa IT"-MeSOHHHX IIY'IKOB MeSOHHOro TpaKTa CHHXpo
lllr'IK1lOTpoHa .IDilI Olli!H, 

7. Cos.naaa axcnepm.1eHT8Jll,H8Il YCT8HO.BK8_, COCTORlllSil HS 4-KaHaJI:E,HO
ro ro.nocKona tJepeHKOBCKHX 1-cnexTpoMeTpoB n011Horo nor11omeHm1, Clllr'IHTM
.JIJilllr'IOHHOro cneKTpoMeTpa no BpeMeHlr'I nponeTa H CIIHHTH1IJI!Illlr'IOHHOro .neTeK
TOpa uettTpoHO.B. YcTaHOBK8 pa6oTaeT Ha 1llr'IHHlr'I C SBM H nos.eoJJReT npo.eo
,l(}!Th o,l(HospeMeuaoe HSMepeume aaepreTRtJecKHX H yrnoswc pacnpe.neneirait 1-
-K.BaHTOB H aeftTpoHOB, o6pa9YmtmCCR .B peaxmiffx IT"p .. n°Il°n lr'I rr-p..-rr°1 n. 
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PHc. 9. 0611td BH.n ,n;eTeKTOpe aelT,POHOB. 
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s. Ha C03~HROI YC'l'IHOBKe (6es ,ll;e'l'eK'l'Opa aelTpoHOB) JISMepeHY 
IIa~.ime ce'!eHEI 06pasoB11WI 1-KBaH'l'OB OT peaRQd Irp ,.n°fiOn 
JI Irp .. rf'1 n np• aaepro 2?0 MaB. Onpe,11;eJieas aaepreTl!'lec1t11e 
cne1t'l'pe 1-1t11aHTOB OT o6eu: peaRQd. IlOJIBoe ce'lleHJ1e pealtillll!I 
Irp .. n°Il°n paBHO (0,32;t0,04) MCSH •• IIOJIHoe ceqeHJie pea~ 
Ilp - rf'J n II.IS EJ ~30 lbB paBHO (0,24;t0,02) M6H. 

9. IlpoBe,XeH KSOTOIIJI'qeCxd IHIJIIIS pealtI]d 1T#~1TRN IIPJI SHeprn 
270 MaB. Iloltl38HO, 1i'1'0 8Ml1JD1Tl'.11;8 o6pa30B81WI IIBOH-IJJIOHHOI CJICTeMH 
B6JDISH nopora peaKill!I trN•lTRN YBKCDBJll,HS B cocToamm c yrJio.BHM 
MOMeH'l'OM J = 0 z JISOTOIJJAeCDM CIDIHOM TIIII = o. 

IO. CpaBHeime C Teopzel, OCHOBaHHOI Ha Hapymeaaol KUpanaol CKM
Me'l'pJDI CJIJU,HSX .B38JIM0,11;elcTBd,IIOK8Sano, 'llTO B MO,ll;e.Jm MJU'Kl'IX IIJIOHOB 
He y.nae'l'CJI OIJJICSTL IIOJIHBe ceqeau peaKIJd 1TN➔HPN npm: 8Heprim 
270 MaB HI[ B OJtHOM JIB paCCHO'l'peBHHX Bapl!SH'l'OB HapymeHRS tmpam,HOI 
CDM8T,PD. 

0CHOBHYe pesy.11L'1'8TH, l113JIOUHHSe B ,11;11ccepTa.QJm, 6:wm .ll;OJIOUHH 
aa XYUl Me:a:,JtytlapOAHOn KOH~epean;HH no ~H3mte BHCOKHX saeprd(T6HJIHCl11 
1976 r.), HS M8lll',l13B8,POJtHOM COB81118HJIJI IIO CILllLHSM B38ltM0,11;elc'l'BJl!IM 
(HoaocH6Hpcx 1976 r.), aa ceccl!JIX OT.11;eJ1eHJ111 a.nepao' IPJ(s~ AH CCCP 
(MoCKBS 1975 JI 1976 rr.) JI on,6.JDntoBSHS B pa60TSX I - 9 • 
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