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Hccneaoaaaae 9HepreTH'l8CKHX Cll8KTP0B ,mepHblX '19CTHu- 0LlHa H3 0CH0BHblX 

38Ll9'1 3KCll8pHM8HTanbHoll ltll8PH0ll tf,H3HKH, 8 nocnellHH8 I'0llbl Llnlt peweHHlt 9T0ll 

38.0,Sl!H ace we:pe npHM8HHlOTCH pa3nHl{Hbl8 MHOI"OK8H8nbH~e CHCTe_MhI, .KOTOpble no -

3B0nstIOT cywecTB8HH0 C0Kp9THTb apeMH 3KC118pHM8HTa H II0BblCHTb T0'IH0CTb H3Mepe_

HHll, 

HacTosrwasr pa6oTa C0CT0HT H3 LlBYX '19CT_ell, B nepaoll '19CTH paCCM0Tp9Hbl 0CHoB

Hbl9 xapaKTepHCTHKH H IIPHHUHllbl ycTp0ACTBa aneKTpOHHblX.CHCT9M MH0I'0KaHanbHblX 

C119KTP0M9Tpos,. 11pHM9HH8MblX B sraepaoA tf,H3HKS; . .!lSnaeTClt ~OllblTKa HX CHCT9M9TH-

BTopasr '19CTb II0CBHWeHa o6o6weHHIO MaTepHana 110 MH0I'0K9HanbHblM CHCT8M9M, 

.. K0T0Pbl8 pa3pa60T9Hl,J 9BT0p0M HnH IIPH ere y'laCTH!f B na6opaTOPHH H,!lepHblX npo6neM 

a· T~'l9HH9 1953-196'1 ~OLlOB H 11p8LlHB3HB'l9Hbl LlnH llp0B8Ll8HHH 9KC119pHMeHTOB· C 'ISC

THUBMH Bb!C0KHX aaeprHA aa CHHxpouJiKnoTpoae.OH.HH, TTpHBOLlHTCH ona_caaHe pa3-

pa6oTaHHbJX CHCTeM,· oueHKa 11i B03M0>KH0CTeA ·a cpaBHHTenbHble xapaKTepHCTHKH, 

'-lacTb I 

I, B aKcnepHM8HTanbHoA sraepaoA tf,H3HKe npHMeHHIOTClt paanH'IHble THllhl MHQro-. 

KaHa~bHbIX cneKTPoMeTpoa s aaaHCHMOCTH oT po.o;a HL:tepuoA qacTHllbI, .ctH~naaoaa us-

MepseMbIX aaeprHA, l:(HT8HCHBHOCTH HC"Clle.o.yeMOI"O H IlOCTOpOHH8I"O e:anyqeHHSI ,H ·T.ll, , 

Mo>KHO, 0LlHBK0, Bb!Ll8nHTb TpH OCH~BHblX M9T0Ll9 Ollp~~eneHHH 9H8pI'HH: a) 110 H3M9p9HHIO 
' , . ~ ' 

BMllnHTYLlbl HMnynbCa, B03HHKBIOWero B Ll9T8KT0pe; 0/ 110 H3M8p9HHIO HHTepeana Bpe-

M9HH, B T9'18HH9 K0T0poro 'l~CTHUa npoxo.[lHT_onpeaeneHH09 paCCT0HHH9; al 110 K0-

0pllHHBTBM, 'l8p83 K0T0pb19 IIPOX0.!lHT 'IBCTHU9 II0Cne ei! OTKnOH8HHlt M9I'HHTHblM ( HnH 

sneKTpH'l9CKHM ) noneM, 

JlanbH8l!WHM p93BHTH9M MH0I'0KBHanbHb!X Cll8KTp0M9Tp0B a·ansrIOTCH MH0I'0M9PHbl9 

C118KTP0M8Tpbl, 8 HHX pacnpeaeneeHe no KaHanaM ocywecTansreTCH HS 110 0.!lH0MY,_a 

110 H9CKOnbKHM napaMeTpaM IIOCTYIIBIOWHX HMnynbC0B, 

3neKTpOHHbl8 CHCT8MhI paam-1'-IHblX MHOI"OKSHanbHblX cneKTPOMeTpOB. HM8IOT. cxo.aaoe 

ycTp0llCTB0 pstaa 6noKOB, O6well 38Ll9'18ll acex Cll9KTpoMeTp0B srBnsreTCH H9K0l!neeae 

HMnynbCoB, IIOCTyll~IOWHX B KB>Kllblll Kaean. 

2. XapBKT9pHCTHKH·cneKTPOMeTpa aon>KHbl II0K83b1B8Tb KaK TO'IH0 H 6bJCTpO no-

. 3~nsreT OH llp0H3B0LlHTb H3M9p8HH8 Cll9KTpa. OCHOBHbJMH .XBP9KT9pHCTH~9MH n106oro 

MH0I'OKaHanbHOI'O Cll9KTp0M9Tpa HBnl!IOTCH pa3pewa10wa1t cnoco6eocTb, 9q:,<P9KTHBHOCTb H 

LlHHBMH'l8CKHll .aHana3oa: Hcxoasr H3 Tpe6yeMbIX ansr BKcnepHM8HTa xapaKTepHCTHK cneK

TpoMeTpa H T8";HH'l8CKHX B03MO>KHOCT8ll; Bbl6Hp9IOTCH OC~0BHbl8 xapaKT9pHCTHKH sneKTp0P• 

HOA CHCT8Mbl, --r.e. tmlcno Kaaanoa, WHpHHa K8Hana H M8pTaoe ap0MH, /" 

-.;. 
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CxeMHOe peweHHe o_TJienbHblX yanos 9J'I9KTPOHHblX CHCT0M cneKTpOMeTpOB B0CbM8 

pa3H006pa3H01 HO no BbIIlOJ'IH90MbIM (pyHKUHSIM 9J'I8KTpOHHYIO CHCT9MY MO)l{HQ paa.aenHTb 

Ha HeCKOJ'IbKO OCHOBHbIX. ~J'IOKOB! BX0.0H08 6noK, 6noK pacnpe.oenemu1, 6noK ,HSKOniieHIHl H 

BbIXOJlHOit 6noK. KpoMe Toro B H9KOTOPbIX cneKTpOM0Tpax HMeeTCSI 6noK npe..oaapHTenb-

HOro 38IlOMHH8HHSI. 

3. Bo BXO,OHOM 6n0Ke npOH380.0HTCSI oT6op J].J'ISI 8H8J'IH38 HMilYJ'IbCOB H3. q1:1cna 

IlOCTYilHBWHX OT .neTeKTOpOB qaCTHU, a T8K)K9 ~yc0nett0:e H qlopMHp0B8HHe OT06paHHbIX 

HMnynbCOB nepen HX pacnpe.neneHH9M no K8H8ll8M. 0T6op HMilYJ'IbCOB ocytUeCTBJ'ISieTCSI 

npH IlOMOlllH.PH.08 ycTpottcTB. YnpaBJ'ISIIDUl9e ycTp08CTBO nponycKaeT TOJ'IbKO Te HMnynh

Chl, KOT0pbl0 npe,aCT8BJ'ISIIOT HHTepec J].J'ISI 9KCnepHM0HT8 (HanpHMep, coanana10w0e BO 

apeMeHH C HMilYJ'IbC8MH, nocTynaIOlllHMH ·oT BCilOMOI'8T0J'IbHbIX .aeTeKTUpOBJ •. OrpaHHqH

T0J'IbHOe ycTpOilCTBO nponyCK80T HMilYJ'IbCbl, H3MepsieMhlit napaMeTp KOTOP.bIX ne)l{HT B 

onpeneneHHbIX npe.aenax. OXB8TbIB80MbIX cneKTpOM0TpOM. 6nOKHpy10IUee ycTpotl:CTBO 

npensTCTByeT no,naqe Ha cne.ay10wHe 6JIOKH HMnynbCos, ·nOcTyn~awHx so speMSI perHcr· 

pauHH npe.Llbl.0Yll:1ero HMilYJlbC8. npH 8MilJ'IHTY.llHOM SH8JIH39 seCb Tp8KT. npoxo:m.aeHHSI 

.p0I"HCTpHpyeMoro HMnynbCa 'non:meH 6bITb J'IHHeilHbIM. 

4 •. ~.6noKe pacnpe.aeneHHR"IlPOHCXO.QHT pacnpe.aenenHe HMilYJlbCOB no K8H8~8M • 

npH 8MilJ'IHTy.OHOM H apeM0HHOM 8H8J'IH30 ,QOJ'Ia<HO npOH3B0.0HTbCSI H3M8p0HHe HCCJie.lly

·e_MblX. aennt.mH H npeo6p830B8HH0 aenpepbIBHbIX 3HaqeHHA aeJIH'IHH B Jl.HCKp0THbI~.' 

l-1HOI'Jl8· HCCJ'I9JlY9M8SI aenaqaHa caMa Henocpe.llCTB0HHO He H3Mepsi_eTCH, 8 npH3B0.0HT

CSI e~ 3KBHB8J'I0HTHOe npeo6pa30B8HH0 B Jlpyry10 ·aeJIH'IHHY I KOTOp8SI MOa<eT 6bJTb H3 -

Mepeaa 6onee Toqao HJ'IH 6onee npocTo. 

. npu: ~MUJ'IHTY.ll.HOM 8H8J'IH30 MOI'YT npHM9HSITbCSI CX0Mbl HJIH C OT,lleJ'IbHblMH no,po

'roBblMH ycTpO.itCTB8MH ..OJISI K8)1(Jl0I'O K_8H8JI8, HJ'IH )K0 C o6WHMH noporOBbIMH ycTpoa

CTB8MH .OJISI acex K8H8JIOB.B cxeMaX C OT.ll.8JlbHbIMH noporoBblMH ycTp0ACTB8MH \.C.HCKpH• 

Ml!HaTopaMH uanp,rncemrn) per11cTp11pyeMb1il 11MnynbC no.aaeTCSI ua Bee ycTpoilcTBB o.ano

speMeHHO.AMnJIHTy.lla ·HMnyn~a xapaKTepaayeTCSJ HoMepoM noporoaoro ycTpoilcTsa, Ha 

· Bhtxo.ae • KOTOPC?I'O ao~HHKaeT HMnynbC. B TSKHX ycTpoAdTaax speMSJ · Bh16opa. KaHana He

~enHKO, Ho B03MOa<eH '.ape.it.cl> OTHOCHT0J'IbHO:lt .wapHHbI KSHanoa; npH 60J'IbWOM 'IHCJie 

K8H8JIOB cxeMbl CT8HOBSITCSI oqeHb ·rpoM03.QKHMH• B 6onbWHHCTB8 cxeM C o6tUHMH no

pOroBhIMH ycTp0.A:CTB8MH HM00TCSI JIHWb OJl.HO noporosoe ycTpottcTBO .ansi acex K8H8J'IOB. 

B 3T~X cxeM~X BbI6op K8H8Jl8 ocywecTBJISl0TCH. HJIH nyTeM H3M0H0HHSI B? speMeHH no 

onpe.aenenHOMY 38KOHY nopora cpa6aTueaHHR noporoBoro ycTpoAcTBa npH coxpaaeu11H· 

Ha 3TO speMg· 8MllJ'IHTY.0hl pef'HcTpHpyeMOI'O HMilYJibC8 H9H3M8HHOA, HJ'IH )KE; H806opoT, 

nopor cpa6aTbJB8HHH no.a..a.ep)KHB80TCSI H8H3M0HHbIM, a 8MllJ'IHTy.a.a nocTynHBWero HM

nynhCa HCKYCCTB8HHO M0HSl9TCSI ~o BpeMeHH no orpeneneHHOMY 38KOHy. B pH.ae T8KHX 

Cxe~ aMnnHTy.a.a HMnynhCa xapaKTepH~yeTCSI BE:J'IH'IHHoii: HHTepaana apeMeHH M0)K.0Y 

HaqanoM fIPOuecca H3MepeHH8 H cpa6aT&IB8HH0M noporoaoro ycTpoAcTaa, T.e. ocywecT

ansieTCSI 8Mll11HTY.O.HO-apeMeHH00 npeo6pa30B8HHe., ·apeMSI Bb16opa K8H8Jl8 6y.a.eT·aaBHC0TI. 

4 

OT HOMepa KaHana; cpe.attee speMg Bb16opa K8H8Jl8 o6bIGHO nonyqaeTCSI 3H81.fHT0nbHO 

6onbWHM, :eM B CKCT8M8X C·1 0TneJibHbJMH noporoBblMH ycTpoa:cTB8MH, HO cxeMa 

nonyqaeTCSI cpaBHHT0JlbHO npocToA, H .a.peil:qJ .OTHOCHTe1JbHOit WHpHHbl K8H8J'IOB npaKTH

qecKH OTCyTCTByeT. Ll.nsi YM8HbUJemu1 BpeMSHH BbI6opa KBHana MO)KHO npOH3BO.OHTb 

He nocne.aoaaTeJ'IbHhIA Bb16op B JIHHeAHoll CHCTeMe, a nopaapsi,nHbU1: Bbr6op, HanpHMep, 

~ necstTH'IHOA: HJIH .aaoaq•HOH CHCTeMax. npu: 9TOM, eCJIH B cxeMe HM80TCSI O.llHO 

noporoaoe ycTpoitCTBO, TO OHO ,QQJ'I)KHO Cpa60T8Tb HeCKOJ'IbKO paa. J,1ttor.na qHCJIO no-

poroBbIX ycTpoltcTB ..oena10T ·pasH&IM qHcny paapsi.noa, Torna 'Ka>KJIOe noporoaoe ycTpoit

CTBO 6y.aeT cpa68TbIB8Tb 0,QHH paa, HO MO>KeT IlOSIBHTbCSI npeacp OTHOCHT0JibH011 llJH-. 

pHHbl K8H81JOB. AMnJ'IHTy.o.a H3M0pS10MOI'O HMnynbca xapaKT0pH3yeTCSI napannenbHbIM 

H1JH nocne.aoaaTenbHbIM. KO..OOM, o6oaH8'18IOuiHM qucno B onpe.aeJieHHOA CHCT0Me C'IHC

neHHSI. 

vfaMepeHHe HHTepaanos. speM0HH npHM0HSI0TCSl K8K npH speMeHHOM 8H81JH3e, T8K 

H nocne BMnnHTy.a.aO-apeMeHaoro npeo6paaoaaHHH nptt aMnnHTy.nHOM aaantt3e. Haa-

6onee ~aCTO .ang 3Toro HCil01lb3YlOTCSI cnemranbHbie cq9THb10 cxeMbI. EcnH WHpHH8 

-7 
- Kaaana JJ.OJI>KHa cocTaanHTb 10 · ceK HnH Meaee, TO nepe.a. pacnpe.aeneaHeM no Ka-

_HanaM qacTo npoHaao:0.HT nu:HettHOe ya.enHqettue HccnenyeMbIX HHTepaanoa apeMeHH 

(113MenenHe M8Cll1Ta6a BpeMeHH). v!nor.aa 11aMepHeMbil! HHTepBan apeMenu npeo6pa

syeTCS} B HMnynbC C 8Mil_J'IHTY .aoA •• nponopI!HOHBJ'IhHOit 9TOMY HHTepsany ; 38T0M nony'tfeH

Hbltt HMr!j'JlbC aH8nH3HpyeTCSI C IlOMOWblO 8MilflHTy.aHoro aHahH38TOpa. 

npu ~H8JIH30 no OTKnOH0HH10 MS~HHTHbIM nOneM B npOCThIX CHCTeMax pacnpene-: 

neHHe no K8H8J'I8M npOH3B0llHTCSI HenocpellCTB0HHO .ll0T0KTOp8MH qacTHU, H 6noK pac-. 

npe.neneHHSI MO)KeT oTcyTCTaosaTb. ·g CJIO)KHhIX cHCTeMax HMnynbc oT~ Ka>Kn.oro .a.e -

T0KTopa a 6noKe p~cnpe.aeneHHH'npeo6paayeTcSI a Kon, 06oaaaqa10wua aoMep K~Hana. 

8. · B 6noKe HaKonneHHH ·npou:aao.nHTCSI cq?!T ( HaKoilneHHe) qHcna HMnyn~oe, no- · 

cTynarowax c 6noKa p8cnpe.aeneHHSI a K8>K,a&1A- KaHan cneKTpoMeTpa. B cileKTpoMeTpax 

pa3nHqHbIX THilOB 6noKH H8KonneHHSI MoryT HM0Tb O.llHH8KOB00 ycTp~liCTBO. 

B npocT&1x cneKTpoMeTpax ct.teT HMnynbCOs' a Kaaanax npoaaao!lHTCH sneKTpo -

M0X8HH'i0CKHMH Cq~T'IHK8MH • .Llnsi yMeHbllJ0HHSI MepTaoro apeM0HH n'epe.n HHMH CT8BSIT 

nepe~q9THbl0 ycTpo.A:CTBB. 4eM M0HbW0 MepTBOe speMSJ cneKTpOM0Tpa. T0M 6onee 

CJ'IO)KHOe ycTpOACTBO .0.0J'I)KH8 HM9Th C'i9TH8SI cxeMa B K8)KllOM KaHane. C ysenu:qeHHeM 

qn:cna K8H8J'IOB 6nOKH H8.KOilJ'I0HHSI C OT.ll0J'IbHbIMH cqe'THbIMH ycTpottCTBBMH .OJISI Ka)K

.noro K8H8JI8 CT8HOBSITCSI ace 6onee rpOM03.itKHMH, Hef.cio6HbIMH H Heaa.ae>KHbIM.H B 

pa6oTe. 

QqeHb IlO.OXO.llSillUIMH nns HCil01Jb30B8HHSI B 6JIOK8X "H8KOilJ'I0HHSI OK838J'IHCb HeKo

TOpbie 38IlOMHH810lUH0 ycTpOitCTBB, paapa60T8HHbl0 .anst .uHqlpOBbIX Bb1qucnHTenbHblX 

M8WHH. TaKH0 6noKH H8KOilJ10HHSI HMeIOT pSI.n ~JI0M0HTOB, o5wHx .OJ'ISI ·acex K8H8J'IOB; 

'IHCno .a.eTaneA a HHX yaenHqHsaeTCSI He nponopuHoHaJibHO qHcny KaHanoa, a ~opaa.no 
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Me,aneHee. 3anOMHH8IOlllHe ycTpOACTBa, npHM0HSl0MbI0 B 6nOK8X H8KOilJl0HHSI, MoryT 

6blTb paa.neneHbl Ha UHK11H'10CKH9 H' H0UHK1IH'qecKH0. B UHKmf'{0CKOe 38IlOMHH8.IOIUee 

ycTpoAcTBO HOBbIA HMilynbC MO>K0T 6bITb sae.aeH TOJlbKO B onpeneneHHbIA MOM0HT no 
. . . ~ 

?THOW~HHIO K ero UHKny, HM0IOIU:MY ,o6bfl1HO ll.1IHT01lbHOCTb_ nopSI.O,Ka 10 ceK. B ue-

UHK1IH'10CKOM. 38IlOMHH8IOIU0M ycTpoACTB0 BBO.ll HOBOI"O HMnynbCa MO>K0'f HEi'IRHaTbCR 

aeriocpe.acTBeHHO nocne era nocTynneHHR, nosToMy apeM~ penrcTpauu11 HMnynbCa ~ . 

K8Hane nonyqaeTCH Cp8BHHT01lhHO He6on~WHM.• O,nHSKO, H0UIIK1IH.'10.CKH0 38IlOMHH8lO[llH0 

ycTpciAcTBa qaCTO nonyqaroTCSl 6onee <?IIO>KHbJMH, 'IBM llHKmi'10CKH0. K IU_IK1IH'l0CKHM 

OTHOCRTC51 38IlOMHH8JOIUHe ycTpOACTB8 Ha JlHHHHX aa.nep:>KKH H M8rHHTHOM 6apa6aHe, 

a K ~enHKnaqeCKHM - 3an0Mu:Ha10I11He YcTpoAcTaa aa MarHHTHhIX cep.o,eqHHKax c · npsMo

Yronbttoff: neTnea rHcTepE:aHca. 3anoMHHarolllHe ycTpoAcTBa Ha aneKTpottno-nyqeabIX 

npa6opax npHM0HSIIOTCH KBK _B UHKnHqecKOMJ, TBK H B ~enHKnHtJ8CKOM pe>KHMax. 

6. BbIXO.O,HOA 6nOK npe.O.HB3Haq8eTCH .o.ns aaTO~BTHlJeCKOA 38IlHCH ·1:mcna HMnynb-. 

_coB, 3aperHCTpHpOB~HHbIX K8)K.llbIM K8HanoM cneKTP~M~Tpa; Ha ~yMare HnH apyrOM 

M·aTepHane B cpOpMe, HBH6onee Yll06Hol! ,llnH ll8nbHellwell pa6oTbl, O6i.1'1HO BblX0llHble 

6nOKH npHM0HHIOTCSI a_ cneKTpOM8Tpax, HM8l0lllHX B 6noKax HBKonneHHH aari~MHH8l0IllH8 

yCTpOi1:CTB8. 0CHOBHOA t{8CTblO BbIXO.llHOI"O 6nOK8 HBnHeTCH netJBTBIO[Uee HnH IlHlllyI11ee 

ycTpottcTB0, Ecna Tpe6yeTCH nony'lHTb aaperHCTpHp0BBHHbll! cneKTp s BH,lle xon0H0K 
.. . 

,lleCHTH'lHhlX uacpp, TO npaMeHHIOTCH. 1mcpponeqaT arowae annapaThl. rucTorpaMMa cnex-

TPS Mo)l{eT 6bITb Bb1qepqeaa C IlOMOlllblO 8BTOM8TH'tf8CKOI"O llOTeHnHOM8Tpa • .D.nsr aa

IlHCH ,ll8HHblX B cj,opMe, npar0llH0JI llnH BB0,lla. B nacpposyro Bbl'lHC:nHTenbHYIO M8WH.HY, 

06bl'IHO npHMeHHIOTCH nepcpopB.TOpbl HilH llpyrae yCTpOilCTB8, paapa60T8HHble ,llnH TBKH> 
) 

M8illHH. 

7. EnoKH npeLI.aapu:TenbHoro aanoMHHBHHH npe.o.aaaaaqeabI .a.ns cornacoaaHHH ua

Tepaanoa apeMeHH Me>K.a.y nol:1-aqeA perHc.Tp11pyeMhIX ~MnynbCoa Ha 6noK pacnpe.oene •. -

HHH (HnH ~Jlox HaKonneHHSI) C MepTBblM apeMeHeM CII8KTPOM0Tpa. npe.a.aapu:TenbHOe 38 ... 

Il0MH .• 18HH0 MO:>K0T npOH3B0.0.HTbCSI E:8K HS H060nbW00 ( ~OPSILlKB .o.onea C0KYH.O.hl), T~K 

H Ha .a.nHTenbHOe (npaKTH"t{0CKH H0orp8HH"t{0HHOe) apeMH. . . 

npe.a.aapHT0flbH08 38IlOMIIH8HH0 HS He6,on·bwoe Bp0MH npHM0HSl0TCSI .onSI yMeHbWe· 

HHH "npocqeToB, B03HHKBIOlllHX u:a-aa MepTaoro B peMeHH. B 6nox npeJJ.BapHTenbHOI"O aa

nOMHHa HHSI nocTyIIBIOT HMnynbChI, npHW0JlWH0 B T0"t{0HH0 M"ept'aoro Bp0M8HH Cil0KTpo

M0Tpa, Bbl3B8HHOl"O perHCTpauaea np:.O.hI..Oylllero HMnynbCS •. nocne OKOHti~'aHSI MepTBo-

' 

>-. 

~ j' • 

·~. 

Harrpin..tep, npu perucTpaum-1 pe.nKHX sianeH~ii. Bo, np~M·SI 3Kcrie'PrrMeHT~• ,BKnro_qaeTcH ' 
• • • • <. ' ' •• ,· 

T0nbl_{O ,axo~ua~ 1.1aCTb cfleKTpOM~;pa, 0K'aa1.11-taa1_0mag;n_.6noi:-0M npe.aaapttTenb~oro a~-

'!~M!fH~1mn. LiaHHbie_. Ha n_ocne.nyIOllU10 6n~KH nep~.n~IOT'?SI n~cne OKO~ll8Hff!_ _3KCrrepH~?H~ 

· Ta aa 6onee_,K;.P.OTKoe BpeMs •. TaKtte 6noxH. np8.uaaPuTenbHor6 aanoMHHam-1'H ue~ecoo5-
, ,. I ' • ' ' ' ,. • - • • 

.Pa3Ho. npHMemITb H n MHoroME!ptthIX- crr~xTpOMeTpax c 01.1eab' 6?_nhIIH1!'-'f, ~HcnoM_ x~nanoB. 
. . ' ~ ' ,· . \.. . ·- . . - .. 
J.1x· OCHOBHbIM H83HaqeaneM HBnSieTCH ynpomem1e ycTpoiicT~~ 6noxa HBKOnrieHHH, KOTO-". > ' 

- F • •- \ ,- < • - • I < - • 

pbl-ll: MO.>KeT HMeTb qncno K~H~noa, a ·ae·CxonbKO paa ~eHbWe', 'qeM o6~e~ qlfcno 'KBHEllloa, 

Cil~KTpOM0Tpa. ~aHHhie Ha 6~0K HBK~n~em-18 npa' 3TO~ -no.n~~~CH. nocne <:>K_OHlJ:8HHst' axe- -

nepu:MeHTa aecxonbKO paa nocne.uoaaTenbHO. 

· ,l{acTb II ' . 
·, 

1. 3neKTp-OHH88: annapaTYpa, npe.aHaaHalJ:.eHH~ .anH:'- u:ccJleLI.oBaHHA c , H.a,,.epHhIMH · 

qacT1u1aM11 1 nonyqaeMbIMn Ha C1tHXPOUHKnoTpoHe, .non1i<:H8 )'qaThIBaTb cn.auHtjm:qecxu:e 

;co6eHHOCTH er; pa6oT,bl.- -Enaro,llap~ nyn-bc~pyrowe;_.y p~~~ .. ~ pa50Tbl: CHH~P:>UHK;O -

TpOHB. J!pe.aoHBnSilOTCH _3HaqHT01lbHO 6onee mecTKHG- 1Tpe6oaaHHH K paapewaromeMy - - . / . . 
apeMeH~ _peruc?papyro~ea. annapaTyphI n~ cpaaaeaHro c- aeilf)ephrnHhI~, HCTo~HHKoM. ua-
, •" ' • ' - •• : i_ ' \ ·' 

nyqeHHH Toll me HHTeHCHBH0CTH, CornacosaHHe pal50Tbl perHCTpapyrowel! arrrrapaTypbl 

. C UHKilO~ CHHXl)o~~KnOTp0
1

H8 B ~~_a~, cnyqa'e~ M0~0T 3Ha11~Ten~HO ;nyqWHTb 0~. B03;; 
' ,, ~' .. . - , . ' . 

MO)KHqcTH. · .D.nH oT.aeneanH u:cCne.ayeMp1x npoueccoa ·oT 6onhlrioro (poHa nocTopoHHero' 

uanyqeHHH aeo6~0iu:1:MO .. npuMeHeH1:1e _C.1I~)K~~a. CHCT0Mbl ~~neKUHH. ,I" • . > ' 
/ 

MHorot<:a~anbHbl0 C"'lfCT0MbI _wHpOKO np~MeUHlOTCSJ' ..01!-H HC.fne.ooaa:~H a~ep~0TH -

.,.,_qecKH.X cneKTpOB pa3nH:qHi::rx s.nepHb~X q~CTHU, a T8K)K0 HX yrno_B~IX. p-:1cnpe.ueneH11il 
1 

BpeMeHH_.)KH3HH.'H, T.'.a • 
. -

. ,_ 2. JlJls H:C~1Ie
0

.0.0B8HHH ~HepreTH'-leCKHX- cneKTpOB\ )K0CTKJ.IX Y., -xnaHTOB,· B03H_IIKa-

IOU!HX npH paCil!-3110 ,,,v '-Me30HOB, 6bI1lH pB.apa6oTa~bl M81"HBTHbI0 napHbie y •c~ex-

TpO~MeTpbI. B napHOM y. -cne~TpOMeTpe /3Hepr1H1 KB8HTa; onpe.aenneT~H 'IlyTeM' H3Me·.:.. ~ 
\. , , . , , ' 

1 ~peHHH cyMMapHoil aaeprun KOMnoHeHT 3neKTpOHHo-noaHTpo
1
HHOl( naph1t _o6pa3yeMofi/. 

~ -, y .-KB8HTOM·_B TOHKO:i _K0HB0pTope. Koopi:rnttaT~ble ·.n~~~K~Opb1'- MHO~~~-aaa~~Ho;o 
- . - - . - . - . • I • - ·, 

c:J0KTpOM€"Tpa .aenSITCSI _Ha LlBa O.llHH8KOBblX pa.oa, B Oll~'O,M , H? KOTOpbIX perHCTPHPYlO'_I'--~ 

CSI 3neKTpon~I •. 8 B .a.pyr_?M - flOOHTP(?HbI, OT~nOHH0Mble, MBrH_HTHbIM no~neM B paa~ble .· 
. r,: . . , - , 
<;=TOJ)OHbI. nyC;Tb B Ka-?J{.llOM H3 ._PH.llOD HaXOl:1-HTCSI' no + ·,.o:T~KTOpOB, (fl:oop,LIH~8THbIX 

Kattanos· ), xoTOpbie pei--HcTpapyroT aneKTp~HhI ·a noa~TpOHbI ·c( OTHOCH~enhHoA anel)~HeA: 
·' - ·- ' 

o~ ~ ~o, ,_4-1 
Tor.aa oTHocHTenbHasr ~.Hepr~~ y_ -Kn_aaTa 6y~e·:r onpe.aenHfbCR 

• • / • ' I • • 

cyMMoti HOMepon ,oeTeKTo"poB~ HaxD.llSilllHXCs a'~o6onx pn.oax~ qepea KOTOpbre npownH 

· ~~-~T~eTciae1rno 3nexTpoH u: noaHTpoa. lfacno pe3ynbTHpyro~Hx KBHanoa cnE!K~poMeTpa • 
. ,•, - ,, . " . , .... ' ,.. . 

T.e. KaHanoa, per»cTpHpyroI.UHx :3aeprHro y '-x13aHTOB, 6y.aeT paaao ·K ~ 1 •. - Oan pe--.. 

~HCTPHPYIOT.· y' -KB8HTbl C OT~OCllTenbHOll 3He.praell 'oT· .'2' ~o K. Heo~XO,llHMO ·y'IH -
' ,· - . •. . I i . • , -

- ro apeMeH_H oqepenaoa HMnynbC ea 6noKa npe..aaapHTenbttoro sanoMHHaHHSI nepe.o.aeTcH 

HB nocne..ayIOillH0 6nOKH • .D.nH HMnynbCOB, pacnpe.aeneHHbl~ BO apeMeHH no 38KOHY. 

ruaCcoaa, 9TO 03HSqaeT ynops-:0,oqHBBHHe xapa~Tepa HX nocTYnneHHSI. Eme 6onee BbI"..-

r<:>..aHo npHM0HHTb npe..aaapHTenbHOe 38IIOMHH8HHe npH pa6oTe oT nynbCHpyrowero HC

T0tIHHK8 H3nyqeHHSI. 

,'-', TbIB8Tb. ;ITO. y ~KB8HTbI l)a3HbIX 3H~prHR perHcTpHpyroTCs\ C paa~:mqaoH cYMMapHOa 

aq}c:}:>eKTHBHo'.C;b~~ Ta'~; ~Y. -._KBBHThl. c 0TliocHT0nhHOff: aHe~~He~ 2 uriH K ·Mory"T Pe- r 

···1ru:~TpH.POBaTbCH TO~bK~- O.uaoa' xoM6HaauHeil 
1 

Ll~TeKTopo~· ~( I 7 1 ~-- Jiepao
1

M cnyqae · H , 

npeJJ.aapHTenbaoe aanoMHH8HH0 aa ..anHTenbuoe apeMSI uenecoo6Pa;ao npHM0HHTb, _K_ ~-._K_ -.' ao BTol)oM )." A ~ .:,;·Ka~HTbI ~c OTHoCHT~ilba~~, aaeprHeA 
2 2 · · · ' ' . . . . 

7 ,, 
6 

[( 

2 
+. I ·MoryT -

1: 

/ 

.-
OS 



I 

'·:;~ 

, -~~r'ucT~~pona~~~-~'- :4-. _. KO~?~~~UlfSl~!I, p.eTeKT~p~B ··_(_~-~Kc8Ma~~~8SI ·~yM~pa{st Sep¢~~~--' 
~T~B_HO~Tb,)~ .??~e1:; t{HCJl~ ~~~Jl~~HI;:t,X_ K6M6lfHBU~tt ~p~a~o _:( +'> 1 

.-. noil. ~~CJlOM · ;a-i. 
~~~oa: c1rnKTp~M~Tpa 6y.0:eM' n~HHMBT~, o6mee -tt;c~o KooP.nHHBT~bIX KBH~nos.·. Bi1~H, -· -· . - . ·. .. . ' . . ' . ' . 

'pa3pa60Ta'H~I 12 'H, 24 ;__ i<a_iianbHbie cneKTpOMeTpbI'.: 

' ' • •,, • > ; ; •; • • ' L< •-:: ' • ••• • ✓ •• 

. , _ •, ., •, :f?., ~att~,CTBe ,n~T~lCTppOB _H3.i:tY,tteHHSI' HCilOJ1~Y:I0'.1'C!f r_aaopa3pS1.0,Hb10 cq~rttHKH C 
' • <"' I ' , - I: " -· , ' ' ~ C \_ - C < '• , 

4 
_, I 

·. 60JlblllHM raaOBbIM ycHneHueM·, \ HffiOJ1H0HHbI0 napaMH MeTanang; .LJ.nst OT6opa uy:m:
0

HbIX'. ' - -
• \ . , .1 . :·. ·. f -- ~ ·:- . _. • - ' . -

I co6bITH8 npHM0HSl0TC51 CHCTeMa - lll0CTHKp8THbIX coana.aeHHA,. __ " ' ; . ' . . ~ 

'. B , 6no~Ke ··pa~npe.nen~luiB pcymecT8n5leTcs:r Bbl5oP aHep.r'eT~ttE;CKor~ ~a ... Ha"nd ·no· ao- ,· · 

Me}'.)aM KO:op.nH'Ha;HblX' KB~alloa> oT KO~bpbIX "nocTYnHnu: 'HMnyn~~~ B 12 - Ka~a~bHO~, \ 
1 

.·.-·.·,,-· ,' ~ - ·,.',- -·.' ·. __ --·~.'·._','·'··-. 
'cneKTpoMeTpe STD. ocymecTan5leTCSI npH' IlOMO[UH· peneHHO-KOHTBKTHbIX cxeM, HMeroutn:x 

, : - . . , ·, i I . ,. . . . . . , ", -;.·. , "· , · ,· ·,. 
cp,~s~rnTenbHO. npocToe Y<:~Po.at?~so_. Ho· -~rncno. ,:pe6yeM~x KO~TaK:(?B pene. ,~ yae.';'Hqe-, 

HHeM ttucna KaHanoB ·5~~cTPf pa·cTeT. 9Ho PaBao · _ (:J) ~+ I( ' ~ Kpo~e _.Toro, '-ra~oA~ 

'CneKTpoMeTp Mo)Ke'f perHcTpHpOBBTb TOitbKO · o.a.uH, · y '·-KaauT \ 3a. unKJl · H3ny-qeHH51 
• . . I \ ~ ' . , • . 

~aH.xPouHKnOTpC:ma: I19s;~M~ B. 24. :- KBHSJlbHOM; ·cn8KTPoMe'Tpe. HoMep~ !{8HElnOB ~pe - . 
, ,' :' ', . " , I ; '• , i ' , . · , : · ·.• 

o6paayIOTCSl a nocne.a.oaaTenbHbIA KO.O,_ T.e. HOMep Kam:.aoro KOOp.!lHHSTHOro KBHana 
• • ,• •\:-._ -. ',' <' • •• ',•,:, • • ,, ••y' '. • • • • •' :::, 

: o6osaaqaeTCSI COOTB9TCTBYIOIUHM. ttm;:noM HMilYJlbCOB •. 3TOT KOJl: no.aaeTCH -HS 6noK 'I 

• • - I ' • • 

.- H~K6nJ'le.H11st~' Hcnonb3ylO~~A-_3ElIIo~HHa10mee. ycTpoAcTBO. aa noTeHuu:anocKone. 
·- . . . - . ' ~. '. ' ~. . . ', ' . ' 

Cx,EiMbI, .\P~apa60Taa~b1e .a.:1s:r 12 :_KaH~~~HOro n~paoro c~eK_TPOMeTpa, _ Hcnonb3osa: 

nHCb TSK)Ke H i, pg.a.e .apyrHX 3J10KTpOHffbIX "CHCTeM. 
. ,,)· ' . ' . ) 

A, ✓ 

· 3. 38naMHaa.toIUHe .yJTpOacTaa ·aa "rioTeHuHSnocxonax' .aoaoiihHO· UIHJ}oxO npHMeHSl-
, : . : '· '. ·: ,,. ' ' j ' ' , ' . - ' ' ' ' ,, '' . , . . ' ' ' . ' ' . 

IDT~.~ a 5noxax 
I 

HaKonneHHfl/ MHOrOKSHBllbHblX cn~KTpoMeTp,OB g,nep~blX q-~CT~U. 0.aHHM. 

H~: OCHOBHbl,?'- He.O,OCTBTKOB ~ TBKHX ycTpoacTB 51BJ1H9TC8 }!eo6xo.aHMOCTb. Il'=:_~H_?.D.H:ecxoro 

soC_CTaH6aixeHHSI. xpaH~Hmn:X.6s '.naHHblX.> Bo ape~g, p'e>Kn:Ma aoccTaHoBneHHg·_ -p·SrH6,,TJ)~HR 
• . -.. . ' ; -,.. __.. • ·. ," ' \ i ' ,- • : .. ' ,. --< '/ I , '"" ' < •' ' ~ --~~, '. : • ,. ' ·• .' • ,: -~ 

., nocTyna.toLUHX · HMnynbCOB npOH3BO.D.HTbCSI He MO)KeT, .,.'ITO npHBO.llHT K .nononHHTenbHblM · 
-,.:~-- -.· ·. '-~' ,· _1:.~·'.' . ~- -;·-:.·. ---~. . -~. ·• _·-: · .. 

- . ~OT9PH~_. ~" ctteTe. 'He<?_6xo:°~-MOCTb pe>Kl!MB BOCCTBHOBneHHfl Bbl3bIBB~TCR_ nocTe_neHHbIM 

~. ~sMe!JeHa~M-- ~OTeHi:c11an~- P~60~HX ·s~~-~eHTO~ .:MH,llleHH"-.H3-.~a-i9n~~~pOH_H.6r~ ~~ce~~~ .-- , ,' • 

. KpoM~ ·Toro, ·a. ps~e cnyq~ea -~e~·aTe?IbH~ '~MeTh' B03M_~~H~c~b. Hen;~pbl~~-0~~'. ull6~IO~ 

.aeHH51 ·aa. XO.!lOM H~Ko,nneHH51 ".naHHblX no ·s~~aHi sii~K;pOHH-~-ny_,:ea'oa \py6~-~ .ttTO:,. . -~ 
'.I __ ' ,. ·, ' , .. -.. . I , \ , ·._ ' .. J .•, • ~ ''-•: < .· 

ocymeCTBHM~ TOnbKO· B_' pem:~M_e BoC,;:TaHOBJ181:fHR. 0·EcnH·-HCXO.llHTb H3 31:'0ro, Tp~6o_B~HHSI 
. '' . - . - '' . ' /, ' - ·_,. ·., c' ;_.. ·. ' ·. _, ' ':. . ',' 

TO rrpouecc BOCCT8HOBJ19HHII:Heo6xo.a;HMO 'ocymecTBJllITb 'He pe>Ke 5-10 'pa3' B ceKyHJlY ;' 
·, . " - : .. - I , - - , - , _, , . - , . "·-, • / , -

, Ha , STO yxOJlH'l'. .a;c, _ 20%_ P,~6oqero apeMe~H: 

- , ' - . . - -l , ' . , , • , . , 
noTepH Ctt~Ta,: B03HHKalOmHe-

1
Ha- 38; H8J1HttHH Pe>K1-1Ma~aoCCT8HOBJleHHS1, s ·pSI'.ne, 

'. .. - .. '\ .. I : : . . · . . ·,, r ·• • • ': ·; , - . _ , 

cnyqaea. MoryT 6b1Tb yc~p8H9HbI,· ecnH '..ans~ BOCCTSHOBneHH51,, .O,BHHbIX HCilOJlb30B8T~ HH-
~ .' ~ "I j ,,. ( • - V ' • _. ' ,_ ,, • , ' • , \' , .. ' 

-~_.Tepsan_bI speMeHH Mem.ny, Il?CTyllBlOlllHMH HMnynbCSMH. HaMH 6b1na paapa6oTaHa Cne-, ---.~~-\ ~ 
" . 'f_, ' ' ., . ,, ' ' ' 

~ . .nyromag nporpaMM8 pa60Tbl. 38IlOMHJI8.tolllero ycTpOACTBB. TI pH -OTCyTCTBO:H. Ha sxone . -- - . - . :r,--.·,, .: .... '. , , -, ..., - , ~. 
cnex~poMeTpa perHCTpHpyeMoro ·HMnynbCa acerna ocymecTBnHeTCR pe)KHM soccTaHos- - ,, 

- .. , Ir.-- ,- ·. - - , - , --- -
nelrn:s:r .llSHHblX, KaK_ B ·,llHKlt,HqecKOA CHCTeMe. TI pH nocTynneHHH >Ke perHCTpHpyeMoro ,:- < 

. - .' ' - ' . 1·,_- ' . ,. . : ,·, . ' . ' ' 
. HMilfJlb?~, CJlB3Y: ~ npo_H3BO.QH;TCR .c~poc a:pTHKilJlbHOl1: H~ i::opH3?HT8!1bHOa paaaepTOK 

,\ 

J ' ,\!. 
';-, 

\ ., ,, 
,,, < ' ,_,p--. 

. ~' ')., 

8 

.._·.-;·, 

I' "' ,\· 

rioTef1:IU18JlOCKOil8 H3 llIO~oro nono>KeHHH,· B- KOTOpOM OHH ,HSXo.n_HJlHCb, H nyq CTBHOBHT-

CH' -Han~aa~~HHb1M 
1

~ -lleawa: ~ HH>KHHA · ~r~n MH~eHu:. 3aTeM nPo·~-c~O.nHT a,h1~op xau~na ,H ·,'' 
' _,, ' ' ' \ 

'nf)H6aBneHH~ e.aHHHUbI ~ K ttHcny HMnynhcoa nPe)l{.o,e aape'ru:cTl)npoaa~Hbix a .a,a~HOM Ka-

Hane ; 8TO ocyruecTansieTCR TBK )Ke, KBK 'u B 05bittHO npHM8HHeMbI~·-/ 38llOMHH8l0lllHX . 

yc~pol1:cTaax H~ noTeHUHanOcxonax. ~nocne o~o~ttaslfg per'ucTpauHH n~TynHB
1

Wero HM-
...: . . . ::- . . ., -- . 

· ;.nYnbCa a~o6aoansieTC:R npouec<?· aoccTaHoaneHHH_, ii.aH~bIX. co· cn9.nyroru9ro pa6oqer'o 

aneMeHTB Toro >Ke, KBHBna. C 3Toro MOMeHTS -cnexTpOMeTp roTOB , K _ perHCTpa11HH ,Ho-
/ ,,. , . . ; , .. . _., . ,:. \; 

1 · aoro HM~yn~a. 
- • t ' ·~. • . • .· •, ~ 

YKa3aHH:fi'J nporpaMMy. pa6oTH 3anDMHHa10mero ycTpO~CTBa oco6eHHO y.a;o6HO 

npnMe~SITb.npH Hccne.a.oaaHaH HsnJtteHHH oT Taxoro HMIIynhcHOro,acTottHHKB, xaKHM 

stansieTcs:r CHHxpouu:Kn~TpoH~ EcnH a; ap~Mst Ka~rioa nayabl.' -y<?neB~eT npoHcxo.l:lH!h · 

aOccTiiHoaneHHe .naafi'bIX HB" scex pil6ottHX ,aneMeHTax, To c
1
neKT.PoMeTp '5y.n~~;· Ha.neJKHo 

pa60T8Tb ·npH - JlI06oJI. cjmpMe Cll0KTpa H JII06oli HHT9HCHBHOCTH H3JlyqeHH!I; Ho llpH STOM. 

, HaKna;:,;1,maeTc11 orpaHHqeHHe Ha. ~Hcno ·KaHarios. cneKTpoMeTpa. · npH Hop.ManbHOJI _' pa6_o.: -

:.Te CHHxpo11HR:~~TP':)_H'.3 aTo- ttHcno ue Ao:I>KHO np8sb1~aTb 64'. O;a~aKo, eclIH~Hccn0.ny~~' ,

, Mbie cneKTpbI HMeroT xaPaxTep/ 6~H3~H8 K paaHoMepHoMy. une:,; ecna ·perHcTpu:pyeMb1e _ 
' • ', • • • c .- ' • I ~ , .. · -

H!',1IlYJlbCbl B03HHK8IOT,. He B' KB>K.U blit nepHO.Q H3nytt8HHS11 ro, M~}l{HO .llOilyCTHTb, 'IT06bI 

B TetteHHe o.nHOa naysbI npOHCXO,QHJlO BOCCTBHOBneHHe .naHHbIX'- TOJlbKO.' B H8KOTOpott 

qacTH, KBH~nos 1 ttTo noaaonSieT yaenHq~Tb o6mee qacno_KaHano~ 
0

B uecK6nbK0° pas;. 

· nepu:oJiHqHoCTb nay a anonHe .aocTaTo.ttH a .anR B03MO>KHOCTH aenpepblauor~ Ha6n10- . 

-.neHH SI sa xo.a.oM ~ Ha6oPa cneK~pa. 
, l. . , 

CneKTpoMeTp
0 

c 3anOMHHa10mHM ycTpoJ!cTBOM, pa60Ta101U~M, no onHcaHHOJI , nporpa>.r 
. : , , - . . \ i ' " ' , . ,, ' . . >: 

Me, .M02KeT 6blTb HCil0Jlb30B8H H npH HCcne.uOBBHHH HanyqeHHH OT HenpepbIBHOro HCToq~ 
' . ' '' - - ' ' . ' ' ! 

- , HHKa. npH HHTeHCIIBHOCTH 60JlbWeJI HeKOTopol! npe.a;eJibHOJI ,llJl!I )laHHOJI cj,opMbl cneK-
. ' ' '' i - ' 

Tpa aBTOMBTHtteCKH BKnlOqaeTCfl ycTpoacTBO{ 6nOKHPYIOll.lee' sxo.n .cneKTpOMeTpa. aa'. l., 
l . / \ ~ l - ,- ~ ' ' , . - , ) . . ~ . _.. 

spe'.MSI, .llOCT8TOqHOe .nnsi BOCCTBHoanemuI .O,BHHbIX BO acex ·
1

K8.HaJlax. njm He6onblllOA 

HHTeHc~~HO~TH 6noKHPYIOll.lee. ycTp'attcTBO aoo6m:e He ~Kn~q~~TCS1 , H no;ep~ -c'tt:{!1_'~ Ha-
• " • • , ' , > ' 

- -sa H8o6xo.uHMoCTu: aoccTaHoanelIHH · .aaHHh1x· ae npoHcxo.aHT~· B 060H; cnyqaSIX HMee,-
• • , •• - , - • j • • ,,,1· . , - . 

! CH B03MO>KHOCTb ·HenpepblBHOro H86mo.uem1H 38 xO.o.oM pe:racTpauHH cneKTpa. 
,~ ' /' • ; ), • I , • ~ 

Ha6nio.o.eHHe 38 XO.O,OM perHC~pa11n:H CnexTpa ·ocymeCffln~eTCSI, npu ·noMOlllH. aneK-: 
..._ •I . - , 

Tpouao-nyqesoa TPY6K~- Ha6mo.oettn:H. ,QaHHbie Ha. aee MoryT_·:~hIBOJlHTbCH, KSK a :O.ao~ 

H~~oa:' Cnc~eMe C~HCn~Hn:R. -T~x · H. B n~-HeiiHOM 'M8C-lllTB5e. ·Pa'spa6o;aa T8K)Ke Bb:Xo.n'~oa 
• , ; \ - • ' 'i" • ' ' l, 

6noK •. C" IlOMOlllblO KOToporo· rHCTorpaMMS saperHCTPHPOBBHHoro Cll0KTpa 'Bblttepqirsae~· 
• ; . ~' <' • ,, • '/ ' -

CH) 8BTOil?T9HU~OMeTpoM. ~ 

4. Ha 
, . I 

ocHoae om1caaaoro -B npe.abl.nymeM paa.o_ene 6noKa uaKonneHHR c aano-

'- 1:-'fH~SIO;.uHM ycTp~8:CTB(!M Ha~ noTe~~HanocKone 6b1JJ: paapa60T:9-H pH.a ·MHoroKalianbHhlx 
' . 

CHCTeM~ .. 

a) • 32, 64 .H 256 , -'- .. KaHBJlbHbie a_MllJlHTY )lHbIS aHaJIH38TOpbl. 0~H HCllOJlb3:f10T':II . B 

1 , .P~~nHciH,b1x 9icCnepHMe·~·Tax, nposo.ne:M~1x xllx Ha cu:axpo_11HKnoTpoa_e 1 Tax: u··c aenpep~a· 

H3nytteHHSI. 

-·, 
9 

/. 

I 

., j 

,, 

·1 



. ;6 {;e;;;~P~PYJ~~e: ~c~:oll~

1

;~; 

•• : - ••• , • • j I .· - -~· - , ~ : ,. ; ~ ~- '. , - ~ ,; ~ , .7 ., ✓ .,, • . ,. .• 

: WHpHHY. Kaaana "JlO - 10,"HCeK; · TTpH6op HCOOnb3.0BBOCH -a· HCCn0JlOBBHHHX, -npOBOJlHMbIX -->•;• ~~:f p~~~~:-~~~?i~ :- ·, ~- - -. ' ~ : -: _ '' - : I --J - ✓ I ' .. \ , ·, 
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