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BB8,!18HI!8 

CTpeMneHHe ITOXH€8 MCITO~b80BaTb Cll8KTpanhHH8 xapaKT8PHCTHRH 

peHTr8HOBCKOro rrepexO,I1EIOro l13.lly'!8HJdR (Pffil) B ,!18T8KTOpax ,IIJIH 

H,Il;8HT~ ~acTHU BHCOKHX 3H8prHli, H8H36eaHO ITpHBO~T R TO­

MY o6cTOJITeJJLcTBY, '!TO Pilli B Tal!l1X ,IIeTeKTopax rrpi!XO.!t'ITM pernc­

TpJ<poBaT~ Ha QoHe 1!0Hl13~0HHHX IIOT8pb 8H8prKfi Il8pBI!'!HOfi '!aC­

TI!l.\H• !Ia cero,I\H!lllllll!ll ,11e~ e.!t'IHCTB8HHblMK ,!18TeKTOpaMII PIM, ,lJ,lli! 

ROTOpl:lX OTHOII18IDr8 
11 

CHrHa.JI - myr,t'' 8[1{8 1103B0Jlfi8T EX .npHM8H8Hlii8 

,IVIff H,IJ;eHTHgjRKa.IJ;IDf 't!aCTID.l; BHCOIDIX ::mepTifM:, .fiB.IDIJ)TCJi ra.BOBH8 ,ne~ 

T8KTO~, B ~CTHOCTH1 ITpOITOpnffOH~HH8 KaMepH H BX MO~URn. 

B TaK>IJC ,IIeTeKTopax QoTOHbl PIM Ha QoHe l10HI!3aiJ;>IOHHHX IIOTepb aHep­

r~ IT~€~ qacT~ BHA8~IDTCH MSTO~OM 8HeprOB~ell8HHff, Bnep-

• 
Bbl8 .IIp8;rr,J!OJK8HHO!A B paOOTe (l] • J1p!!M8H8HI!8 8TOrO' M8TO,IIa 08M 

~qxJlSKTHBH€8, tf8M M8H:blil8 TOJil$fHB. rasa-rrorJlOTHTElJIH ,IJ;8T8KTOpa, 

BCJ!8,IICTBKe J!OI<aJI»Horo xapaxo·epa IIOrJ!OIJ18HldR Q - J<BaHTOB Pill! 

B padoTe [2] Oilllo rrpe.n;.na:KeHo perncTp:apomTD Pilli, TIOl1i8Il\M IIoc­

Jie pa,IJ;Ka.TOpa rpymry H3 TOHKllX ,II;8T8KTOp0B, rrpe.IJ;CTaB.JI.fflOlit"' codofi 

aporro~oHa.JTblliile IfB.tr;epH. B co1JeTa.mm c .n;pyrmm aTa J:Ke H.UM 



6WJa pe8JII!30Bffila B pa60T8 [3] , En!e O,lllll! mr Bl!8]18!1 B M8TOJ]J;!-

K8 )18T8RT0]1QB Pill! OWl C)I8JJaH B pa60T8X [4-7] lE, r)le OWIO 06ec­

rre~P-HO 8~8KTpOilli08 pa3A6~SHH8 ~BCT.BRTenDHOi ~ ~6T8RTOpa ·Ha 

Pff,l1 H83aBMCl!l.lllX OTC6ROB C pei'IICT~el! <j>OTOHOB P!lll Ha <j>oHe M8Hh­

IIDDC HOim3alJ}WHH1IX. IIOT8p:D ::meprJdi na.n;a:rom;ej! 'q8.CTHWf B OTCeKe .CYJ1.!8-

CTB8HHUM B 8THX padoTax HBHRBTCH To odcTOHTen:DcTBo, qTo ~ 
OTC8Ka llJlJ:! TOtiH88 

11 IIJar CR.alUipOBa.Hlm" MOJKHO YM8HI>1Ill'IT:O, .D;OBS,WI 

ero :r~o e)lll!UJI1 MID!.Jll!MeTpa n MeHee. 06pa6oTcy IIB<j>opr&U1ffi< B TaROM 

~8T8KTOpe, COCTOH~SM H3 ~a H838BHCHMHX OTCSKOB, MamBO rrpoBO~ 

,n;xiT:o, :vrcrro.n:ssyJI IIHWopmiJ.1QO.- od aHeproBH;D;eJieHHH B OTce:Ka.X H.7.IH 

0 ~c~e C~UOTaBmEX OTCBKOB. llpKM8HRR T8pMHH KmaCTep, IIQXaraH 

IIO.U 8Tillv1 HaSBarmeM CJiy'tia.fi, KOr.n;a B OTC8K8 SaperHCTpHpOBa.HO 

::mepromJ.;o;eJieHr1e, JIB.!KaJilBe B :IDITepBaJie aHep!'K.f:.t ~RTEBHO pernc­
TpHpyeMux )18'r8KTOPOM lQoTO!IOB Pill!, o6pa6QTcy JU~li0pr&U1ffi< MOJKHO 

IIpOBO,Il;liTJ~, HCIIO.Jlb3JH Irnlf)()pMa.IJ)llO 0 ~CJie RJIB.CTSpOB B .It8T8KTOpe 

H.JIM m-npqpMaUHID od JIX. cyrvm·IapHo.ti 8Heprillf. YwTirna.II Bee oospacTatf­

~n1: HH'i'8p8C IC ,I1;8T8RTOJ.Xl.III Plll'I, B HaGTO.f.ill\88 BpeM!l HaM IIpe,IJ;CTa.:B­

JLfi8TC.fi a.KTYaJibHI{1! IIpOB8,I1;8Im8 IWHKpe'I'fffiiX pactieTOB K Cpa.BH8Im9 

rrapart.e'rpoB ~8HTH{j)HK8..u;HH traCT~ ,Il;8T8RTOpai'IUI· Pill1, B ROTOpi:lX 

't!aCTHl..J;i:J 1I,I1;8HT1:IIJlH.U,HpymTC.fi O,I!;:IDf1ll: H3 CJ18,DyK.liLU1X M8TO,II;OB: 

" B pa6oTax [4-5] rrp0!!30IJJJJa oruvr6Ra B HaiU;camm <Jiop;eyJ!. Ilpa-
BHJI1H08 Ha!IllcaHI'l8 <Jioprey,Jl!1 . (I) B pa6o·re [ 4] CJ18)1yKl!188: • 
Y(l)~~o ~e 2~-Qxp(- ~c) J exp (:C) exp[(~~LC.\'>]·1 
AH8JIOI'il'mo, @opJ,;yJJa (5) B pa6oTe _[5] )IOJ!li(Ha HMeTb cJie;I~yro-

umli == 
!(t)=ol_9_ = CJ.Me 

dt v, 2.f.l exp[(t +t,) 2(']-1 
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I) MOTO)\OM ITOJIHOrO 9H8prOBH,UeJ!8HHff B )\8T8KTope ( VJ ) ; 

2) ITO cyMMe 9HeproBH,UeXeHHH B H83aBRCKMHX 0TC8KaX I\8T8KTO­

pa (cyMMap!l8.il arreprrur MaCTepo:e) ( t. W ) (aTOT loi6TOI\ 6y;11,eM 

Ha3HB8.T:b M9TO.UOM11.'t!aCTHtiHOrO :3He:pr0lm)C9Jlem.ta:11 
, Ta.K K8.K ;ml.lle.JI.A;­

STCH MaEaH qaCTb 8HeprOB~BneHRH OT HOHH3a~OHHHX TIOT9pb 8H9p­

rHH rrepBHqaofi .acT~ H ocHoBHaH ;11,ana aaeproEHlJ,eneHrut OT norxo­

meHrut WOTOHoB PITH); 

3) rro CYJII'IS "'lHMa I<JiaCTepo:e B OTceKaX ( N ) • 

llpeJ<MYmBCTBO lJ,Byx IIOM8;11,Hl'DC MOTOlJ,OB rrepe;11, IT€pBIIM"B HaCTOJI­

mee BpeMR He BH3HBa9T COMHSHHfi, O~KO rrpR CpaBHSHHH MSTO~OB 2 

H 3 CTnrrb OlJ,H03Ha~ OTBST HaM np8lJ,CTaBXa8TCH HSOqe~. 

3To cxe,nye·r H3 Toro <fa:KTa, ~o, xoTJI npH HlJ.SHTH~ nocpelJ,cT• 

BOM ITOlJ,CqSTa qHQ$ I<.JlaCT8poB HCKJilO'Iall'l'CH ~ 8H8prmt 

PITH, KOTOp!le lJ.OCTaToqao B9JJHKI! ("' IO((l:), OlJ.HaKO TepaeTCH HH­

WOpMaiJ;WI o cpe;n;aefi aHeprHH <)ioToHa PITH, xoTopaH, Itait na:eecTHo, 

c YBenxqeaaeM xopeHU-<)iaKTOpa qac~"pacTeT. C ;11,pyro~ cTopoHH, 

CJie.uyeT oorn::;naTI>, 't!TO .n:yqJ]niM, rro cpaBHemm c .ltBYMfl noCJie.ttEIHMK, 

JIBXJI€TCJI MeTOlJ, Hl1,8HTH<)i~, coqe~ B ce6e HCITOXb30BaHH8 

l!.f)yx npaaaaxo:e: KaK 'll!Ma, TaK H &lieprlD! I<.JJacTepo:e ( N , t>W ). 

HacTOHmPJI pa6oTa noc~eaa pacqeTaM H cpaBHeHED :esmenepeqac-

~eHHHX MOTOlJ,OB Hl1,8H~. 

M&TolJ,aKa paoqeTa 

B ocHOlle pacqeToB Jie>mT cTaTHcTBqecKM onepan;!JJI cBepTKI! pac­

npelJ,eJieHHH. 

ECJI!'I !lMeiOTCJ! c'!'aTHcTHqecKH rrearum:CliM!le pacnpelJ,eJielii!Jl P1 (E) 

)i! P2.(E) , To pacrrpelJ,eJieHI'!e cyMMbl E= E, • Ea Blql93BTCH :e cxe-

peM :BHl1.8 : r" 
' P(E,• E,)= P(E)= 1P1(x)P2(E·X)dX•P1(E),.P2(E) 

-"-
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8Ta onepaqHH rrosBo~eT 6ucTpo H To~o rro~~T:r:. pacrrpene~eHne 

Rfl.K HOHH3a:L.J;HOHHHX TIOT8:Q:b ::mepriDf B .IJ;8T8K'f0].)8 C TOJllll,llHOli, RpEI.T­

H01i 3a)J.aHHot±, TaR M pa.Crrpe.ueJieFrne cyrvnVIH ::meproBH,UeJleHVJ:l: OT uo­

IDf38..WlOHHhiX noTe:p:r:. snepr:ill1 u rJJoT.OHOB PIM. 

0TO'i' JK8 IJ83YJThTaT M01KHO IIOJiy'!ji[Tb, pa3Hrpl:lBaff CJ7.ifl.'JY pacnpe­

,I\8J18IDii1: ITO Nl8TO,ICY ;·iiOHTe-Ka]!JIO, O,n:HaRO IIOCJI8,TI;IDii1: •rpedyeT ~ 01f8H:O 

60JTh!ilOPO MaillHI-iHOrO B})8li18HJ1 1 a KOH81ffi.l:li'~ pesy.;1:0TaT C0Ilp.fi.1i{8H CO 

CTaTHC'r:VPI8CKiil•'ill OliGidRa.IVUI. 

Hpm.rei-:l:JI8IvThiM B ,n;aHHoM pac.1feTe MeTo.n; cBepTIDI pacn:pe;n;eJieHilli 

~meH YR33aHHHX He,:n;ocTaTKOB. Mcxo.:n;HHMM .I\aHHHMM ~ pac1feToB cny­
JKaT CII8K'fp Pllli Ha BllX0)18 pa)1Ha'rOpa H paCnp8)1eJI8Hl'l8 HOHl!SaJJ;I!OH­

HHX IIOT8p1 3H8prHti ITa,TI;aiDll.l8i1: ~CTHQH B 8~ll~HOM HHT8pBan8 ~­

HH rasa. CneRT~ PiJH pacc1TIITHB:3.JICR corJiacHo [8] • 11MBJI ce-q.eHM 

rrorJIOll\BHim [9] , pacC'!llTI:riBa.Jic.H cneKTP norJioll(eHHUX 0 - KBaH­

TOB B rase .IJ;8T8R'rOpa. lipH 3TOM H8 y<mThiBanOC:b nor.JIO!.q8HH8 '6 -
- RBaHTOB BCJI8.IJ;CTB118 R81~ KOrepeHTHOrO, .TaR H H8KorepeHTHOrO 

KOMIITOH-3([xlJei~Ta. IIpli paC't!8Tax CIT8RTp0B IIOrJIOil.\8Wffi Y'lliTHBa.JIOC:b 

TOJTh!{O TIOrJIOli..l8HH8 Q - RBaHTOB II0Cp8,Ii;C'l'BOM Q:XlT08~RTa. B pac-

qe'l'ax Ta&':Ke rrplii-IHMaJloc:r:. TO ynpomaroi.Qee o6cTOHT8JI!,C'i'BO, 'I'I'O nor­

JIOi.l.\8HHe 'Q - KBaH'fOB BCer,n;a B1!3HBa8T v'IOlCa.JlhHyJO HOHH3~ B- ra-

38 ,D.8T8RTOJB, p8..BWJ10 :.=.meprHI1 

cyll.J,eCTB81ffiO JTIJlOillEJ.R: paC1f8T, ,D.aTO'l' rrorpeUIHOCTI:> B CIT8KTpax TIOrJio.:.. 

memm MeHee I%. Heodxo;gviMO OTMeTHT:h, 'ITO o6a ,JJ;or.ryrneHIDI HMBHiirvl 

o6pa30M Y'IMTbiBaiOTC.ff IIpH ITOIT.fl8.BR8 CII8KT:POB IIOrJIOJ.USHHli Ha KOH8ti­

H08 pa.spel!lBHHB ,:n;e'I'BKTOpa, corJiacHo WoprvJYJie: 

p (E) • 
•• r P1(X)---=:-'-1-- exp[ (E- x)•]dx 
J ill G (x) - c!/(x) ' 
0 
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r)le 

P (E) - cneKTP norJIOI!iBHH!lX \l)oTOHOB, norrpaBJieHHHl! Ha KOH8'<!10e 

pa3p8ill9H~8 ~8T8KTOpa; 

P1(E) - nepBoHa~HHli cneKTp rrorJiomeHHHX poTOHOB; 

E. - rpalll<'!Ha.l'! SHepriDi cneKTpH; 

G lx) - cpe.n;HeKl38.,1JJlaTw;Ha.l'! qprywrya.rr;M. 

3aB!!c>!MocT:b G = G (x) ITOJIY'!aeTcH l!HTepnOJli!I1l<el! sKcrrep>!MeHTaJTh­

HHX AaHHHX aHepreTK~BCKOrO pa3p8lli8HHR ~ npo~OPUHO~HO~ Ka­

M8pll. B 'lB.CTHOCTHl )IJlH sHeprHJ! 6,4 KaB II 30 K9B cpe)llleitBa,l\!la­

TH~e rJ!JIYKTY~ pHBHll 0,8 K9B H 1,3 KSE, C00TB8TCTB8HHO. 

CrreKTP HOHHS~OHHllX noTep:b aHepr>IH Da)la~el! '!aCTHUH B B.n;HHHq­

HOM l!HTepBaJie WlH!lH ra3a nQJIY'ffier,,, cJie;nyH pa6oTe [Io 1 . I!MBH 

cpe~ee qacno rrepBH~ CTO~KHOBBHflM panHTHBHCTCKOli ~CTKUH B 

rase, COil];>OBOJii.,®.KlUUDCCH HOiill3au;Hefl: H B030yJK,TI;8IDI8M, H HHT8rpa.JT...b­

Hlil! Cl!8KTJ> l!BpH;Illl'! 3H8prHH JWH CTOJ!KHOB8HIIHX, p3.3llrpb!Ba8TCH '!HC­

J!O coy.n;HpeHHll corJiacHo pacJWe;IIeJieHEID TiyaccoHa, a nepe)laqa aHep­

rHH rrpH ~OM Cqf.n;Hp8HHH pH31!rpllBaeTCH ITO HHTer~HOMY Cll8KT­

py nepe.n;H'! aHeprHH. 

PesyJ!:bTaTH pac'!eTa 

:3c~8TH ITpOBO~Cb ~ ~ ra30BHX HaiTOAH8HY~ A8T8KT0pOE 

Pffii: aproHa K KCeHOHa. B odol'IX c.'I,Y'tffi.RX ,n;.JIHHa e;o;mrul!Horo oTceKa 

)\8T8KTOpH 6HJia Bll6paHa paBHOJ! 3 MM. 

B Ka'<eCTBe ~Tope PDM HaMH Bll6pHHa nepHO)II!'!ecR8R cpe~a 

KS TIOXK3TRn8HOBHX UH8HOK T~OH 25 MKM H rrepHOAOM CABAOBaHRa 

3 MM B KOJ!H'!eCTBe IOO mTyx. ITocKOJ!:bKY pacnpe;I\eJieHIDi I!OHHS3UROH­

HblX noreplJ :meprlrli pa3l:IT'pHBaroTCH MeTo;n;oM MoHTe-KapJio, BaJKHO, nc 

B03MOJKHOCTH 1 HCKJDJqJ.JTh BR.JIB.D; CTaTHC'l'Hl:J8CIGIX Ouni60K ~ J1.;J.H STOrO 
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6HJIO pasurpru!O I06 
CJ!y'!aeB IIpOXOH,lleHID! '!aCTI1IJ),I '18pa3 3 MM rasa, · 

liTO o6ecrre"tfiiJIO ,IJ;0CTaT01lliy10 CTaTllCTHq(1CicylO .D;OCTOBepHOCTh "XBOC­
Ta" pacrrpe.I(eJieHHli Bl!Jion ,l(O IOL RsB. Poshlrplllll '!IICJJa CTOJIRHoBe­
Hilli H nepe,na-q :;meprl-.rti: IIpH CTOJ!KHOBSHU.HX llpOBO.D)L7ICH ITO liiHTerps.:IIb­
HI:lM OllSRTpa.M, 'tiTO HCIUIIO'tiaJIO 'IHCJIO "DyCTI:.lX" po3bii'pHlli8:ff. 06mee 
trn:CJio BH:ao:aa ~HID:: 'lliCeJI cocT8.BJIHJI.o ,...., IO 7 • .HccJie)J;o~e 
paBHoMepaocT>r pacrrpe)(eJieHI!SI TaRoro '<~~CJta rrceB,llOCJIY'!aillrux '<l!CeJI 
rroRaSa.no H8..llld'<l!e CJIOJ!<l!Oro rrepEO)(a B CT'lJl,llaPTHOil rrporpaMMe RNDM. 
TiosTO>\Y B pac'!eTax rrpllMeW!JJaCh rrporpaMMa RND I . B ,l(aJ!hHel!meM, 
~ pac'!e~a CII8RTpa HO~H3~0HHHX ITOT8ph 3Hep~ B TO~e ~­
sa l.. , Hpa THOM 3 MM, IIpOH3BO,lli!JUiCh CB8pTRa HCXO,llHOrD pacll]?e­
,ll6Jl8Hl!SI l.. /3 pasa, ~ CpaBH8Hl!SI 3Toli IIp0I(8;uyp!i C pe3yJ!hTaTa-
MII rrpHMOI'O MO,ll8Jllfp0Balll!SI Ha pHC .I IDiaBHOll KJ!liBOll H3o6pallteH 
peSyJIJ>TaT npaMOI'O MO,ll6JIHPOBai!Hi!, BSJlT!Ill H3 pa60TH [10] , a 
I'HCTOrpaMYB eCTJ> ~TBaa cBepTKa rrepBOHa'!aJIJ>HOI'O CITSRTIJa 
,llJlH aproHa. 

)WI TOI'O, '!T06H CBSCTH R MlllfliMYMY HaRO!IJI8IDie OIIm6RH, CBH3aH­
HOll C KOHe'!Holl IIpOT$ReHHOCTl>ID HCXO,llHOI'O pacrrpe,lleJI8Hl!SI, CBepTRa 
CITeRTpoB IIpOH3BO,l(HJ!aCJ> Bl!JIOTJ> ,1(0 3HeprHH 4000 K3B,'!TO ,l(aBanO 
B I(8HTP8 T$R8CTH paCrrpe,lleJI8Hl!SI, IIOJIY'!aeMOro IIOCJ18 ,ll8CJ'lTHRPflT­
HOJ! CBepTRH HCXO,llHOI'O pacrrpe,lleJieHI!SI, OIDH6Ry MeHee '!eM I%. 

B o6meM BH,lle 11em; pac'!eToB mxore. 

Tpe6y,eTCli pa3,lleJIHTI> J"- M830HH c 3H8PI'l!SIMH IOO TaB R 
IOOO rsB ITOCJie HX IIpOXOll\l(eHHH 'lepea pa,l(HaTOp; ITOMelljaH HeiTOC­
pe)(CTBeHHO sa pa,l(HaTOpoM )(eTexTop PIDI. IIapaMeTpoM, Bap»npye­
MHM IIpH PflC'!eTax, JUIJIJreTCli '!YBCTBHTeJ!hRM ,liJIHl!a ,l(8T8KTOpa, 

I. ij,l(eHTH~~ MeTO,llOM rroJIHoro aHepro~eJieHI!SI B ,ll8T8KTq­
pe (\x.t ;. 
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OdosHa'll<M: 

P 1 (E) - pacrrpe.l(eJieHKe l!OHK3au,J!OilllllX rroTe;n, sHepi'l!i! B 3 M!.! 

rasa; 

<j-1 (E) "' j!OpMI!poBa.!!HRll 11a e.n;mnrny .l(l!W)iepeHW!a.JII>Hbll! crreKTP ; 

~ - KBaHTOB Pim., norJiomeHimX B .n;eTei{Tope c .rr.mrnofr La ; 

N - c:pe,II;Hee 'liRCJIO KBa.HTOB Piill, norJIOll18HHHX B .n;eTeKTope. 

CrreKTp 3HeprOBH.1(8A8HHR B .1(8T8HTOpe OT PnM paccqrrThlBaJ!CH ITO 

MeiJYRl!leii (popMyAe: 

~0 

O,(E):L ct1(E)ji-l< exp(-iiiliii~ 
K•1 I( ! rrp11E>O. 

q.( 0) = exp (- N) 
B STOll @op"J'A8 yqTeH TOT 1;QHT, 'ITO qrrQAO ~lOTOHOB Pffil pac,-

rrpe.l(eJ!eHo rro 3aKOHY !IyaccoHa, 

. CBepTJ<a pacrrpe.l(eJieHHR <J-1 (E) 
nx crrexTpH ecTn K - KPaTHaR 

, odosHa'<eHHM q.1 ( E) " " , a K • 
8CT:O M3.KCHMaJ1I:,H08 'lffiCJIO Kp8.THHX ~TOHOB. CneRTp HOHH3aiJ;HOHHI:DC 

IIOT8p:O 3!!8pi'J!ii B .1(8T8KTOpe ,Wlli!IOJ! L. Bblpa3!<TCH M8.J1YTOI!ll<M 06-

paS OM: 
P(E): P1[E)""L/3. 

Oxo~aTen:oHo crre&Tp sneproB~eJieHRH B .n;eTeKTope rr~ KaK 

cBepTey pacrrpe.l(eJieHl<ii P( E) H q.( E) 
G(E): P(E) ~'q.(E). 

~ !IpOB8PKI1 rrporpaMMb! !IpOB8.1(8H pac'IeT .1(8T8KT0pa PnM rrpH 

HMI'ITIT!l)ll! ycJioBl<ii sHcnepm4eHm [II} • !!a pHc. 2 rryHKTJ!PHOli I'l!C-

TorpaMMOl! !Ip8.1(CT8.l!JI8Hil pesyJII.TaT!I paC'IeTOB, a CIIJIOII!HOli - iJHC-

. nepHMeHT. H!II16oJII>mee pacxoli\11eHHe !ladJilQJ\aeTcH B od.nacTl'! sHepro­

BH.l(eJieHl<ii B .1(8T8KTOpe (5+7) K3B. Ka'I8CTB8HHO TaKM Jlte KapTHHa 

Ha6JUO,IJP.Jia.Cl> npH C:p3.BH8HID1 TOrO 'It€ ::ntcnepHM8HTa C peeyJ.IDTaTaMH 

paC'!STa, 1IpOBS,IJ;8HHOrO B pa60T8 [121 . 3TO paCXOJK,D;8H.R8, _ITO-EM-

9 



l{ID40MJ, M03RHO Od'h.ffCHIIIT:b Ra.K BKJ!a.IJ;OM WoHOBHX yCJIOBltii SRCIIepHMeH­

Ta, Tax H omndRaMH B Ta~ aHa~eHHRX xo~~errTOB rror~ome­

HIDI Q- ltBaHTOB [9] , !fa p!!C .3 I!pBiiCTaBJiel!b! pe3yJI!,TaT!I pac'fe­

Ta = aprmm. Ilo Qcl! op~T pTl!OJKerra 3\MeKTI!BHocn par!!CTpa­

!11111 '1 ~- ~esorroB c srrepri!!Thru IOOO rsB, a no ocll a6C!1llCC -

- Kos\l'@ru;llerrT peJKeK!11111 R ( OTHomeH!le 3\MeRTI!BHOCTR par!!CT]la!11111 

. ~- M830HOB c 3H8pi'MMI! IOOO rsB l! roo rsB). ll!!ijip!l y !<pl!B!lX 

o6osrra'!a!OT ,u,mmy iiBTeRTopa B CaHTl!MeTpax. AHaJiorll'fH!le RPI!B!le 

I!p8.IlCTaBJieH!l Ha p!!C,4 11I!1! Hai1Q[H8Hllll iiBTBKTOpa KCBHOHOM, 3ii8Cb 

I! .IiaJiee KpaB!le ( "l , R ) rro~IOTCH ll3 crreKTjlOB srreprOBH.IleJie'­

HHft pas~e~eMHX-~CTHU, rrpn~eM, aWWeRTHBHOCTH perHCTpauHH eCTb 

COOTBBTCTBYIDml!B llnOma.IlJ! ITO.Ii CI18KT]la1!1! 3H8prOBH.IiaiTBH~, Or]laHH­

'fBHH!le IIOporOM per!!CT]lal11111• 

:rLna rrp><Mepa. !ffi p!!c.5 nso6pru;<mm crreKTpll srreproBil.IleJie!rn:l! = Kpi!Bofi (2.4) p!!c.4. 

2. II,I\eHT_I!ijii!Kal1llH rro"'faCTH'fHO''\V" srreproBil.IleJieHI!IO. 

Ilj;m: yCJIO:j:nm, 'ITO B 3 MM. rasa MOJK€T IIOrJ!OTHTbCH TOJibRO O;r:(KH (_po­

TOH, TaR KaR B8p0HTHOCT:b TI?r~omeHRH KpaTHHX illOTOHOB B 3 MM H8-

3Ha'UIT8.7.U>Ha, B IIpelKIDIX 0603Ha-qeHJ!f.IX IDII88M CTI€KTp 8HeprOBH,I1;8JI€­

Hllii B O.IlHOM OTCBKB I!pR IIOrJIOmBHI!I! B HBM ijioTOHa POll: 

Q 1 ( E ) : P 1 ( E ) " q.1 ( E). 
Uanee B~e~eM odAaCT:b sHeproBH~eJieHHH B oTceRaX c KBaHTOM PITH 

l! 6es Hero. 3Ta o6Jia6Tb BH6paHa B HHTepBaJie aHepr~ sijipeKTl!BHO 

parllCTp!!pyeMbiX ijioTOHOB POll B .IiBTBKTOpe. (5+30) KsJl, 

C ~eToM noc.ne~Hero HMeeM pacrrpe~eJieHHe aHeproB~eJieHna B 

OTC8K8, eCJDii B H8M He TIOr.JIOII{8.8TG.H cJlOTOH: 

p (E) : {P1
0
(E) :n:PU 5 K3B "' E "' 

IIPR 5 K8B > E > 

30 K3B 

0 K3B II E > 30 K8B 

to 



s 4000 

P(o): J P1 (E) dE+ J P1(E)dE. 
• >O 

AHanorrrqHo, ecXH B OTceRe permcTpnpyeTCH TaTaR: 

{ 
Q 1 (£) rrpll 5 KSB "' E ~ 30 K3B 

q_(£) : Q !!pll 5 Rilll > E.> 0 KBB H E :> 30 KSE 

q_(o) = J Q1(E)ciE + t•Q 1(E) cf[ 

CrreKTP SHeproB~arreHHH B ~eTeKTOpe BHPa3HTCff c~eny~efi WOPMY~ofi: 

""'l'::o 

G(E)~ E G,(E), (I) 
K•o 

r~e " -
"'"• ( 1 ) N exp (- N) 

G,(E)•L [P(E)" L 3-K h{'J.(E(']- -'-----':K-.'! -'-
Koo 

K - '!liMO rror~oTJIBilll!XCJ! \lJOTOHOB, a <j, ( E ) '* 0 
= 1 . 

Ha pl!c.6 ll 7 rrpe~cTa~eHH pesy~TaTH pac~eToB nna aproHa ll 

KC8HOHa, COOTB8TCTB8HHO, Unij>pbl y lqJl!BblX 0603Ha~IOT )(Jil!IW ~8T8K­

TOpa B CaHTllM8TPaJC •. 

Ha pRe .8 .namr ciieRT})H 11 't!acnrqgmc" cmepro:mmeJiemrlt ,IQif:l ItPH­

Bofi (2,4) p!!C, 7, Bo~ee Har=oe rrpe~CTa~e;me 06 S<M?8RTJIBHOCTJl.. 

M9TO,IJ;a "'tiD.CTl'EtmOrO" aHeprOBJ:,t,neJI8IDUI MOmtO IIO.;rzy-tm:T:b1 cp:nnnmaH 

llp!!BHe !13 rroMe~Hero pllc~ c RprrReMll p!!c.5, 

3, J1.n;eHTll\lil!Rai(llff no ~MY KJ!aCTepOB. 

B rrpemHHX 0603Ha't!8HRHX B OTC8R8, r,n;e H8 IIOrJiomaeTCH ~TOH: 

A 1 = P ( 0) - BepozTHOCTl'> OTCyTCTB!IJ! KJiaCTepa. 

Aa:·aJiorHtmo, B oTceKe, r.ne norJiomaeTca qx:JToH: 

A2.: q..(o)- BepozTHoCTl'> oTCyTCTB!IJ! KJ!acTepa. 

Pacnpe,n;eJieBHe ~cna ~acTepoB B OTceRaX, r.ne HeT norJiomeHHoro 

\lJOTOHa, np!! 06l!leM '!liMe K rror~Oll\SHHHX gioTOHOB B ~eTeKTOpe, BH­

pa3HTCJ! B M8~yiDl!l8M B~e: 

l't. Lf~-K-1"1. 11.. 

l(tt,K) • CL/>-K flj (1-,41) 1 

II 
" 



r.l(e n - 'li!CJIO KJiacTepoB. 

Pacrrpe.l(e~eHHe ze 'li!Gna KnaCTepoB B OTCeEaX c K nor~o~eHHH· 
Mi! i(ioTOHaMl! B!.!pa3HTCJI B CJI8)ly<)~8M Hi!,l(8: 

j(n,K) = c; !12~-n. (1-flc)~ 
0JWH'JaT8JThHO HM88M CJ18)1;)'DJ\88 BHpal!\eHH8 ,l(Jl!1 paClljJ8,l(M8l!HH 'lliC~ 
MacTepoB B .l(eTeR1£>P8~ ex ( _ jij) N K 

.M(n)=l::~I(i,t<)j(tvi,K) . K' k•o ~·o · Ha p>IC. 9 H IO ,l(a!lli pesym,TaTH pac'IeTa ,l(Jl!1 aproHa H RCBHOHa, 
C00TB8TCTB8HHO. 

3sBHCl!MOCTH R: "l ( R) no.Jiyqerru 1\HCRPHMMF-"UHeli no 'li!CJiy I<.iiacf­
TepoB B ,Il;8T8RTOpe C e~ "ruaroM" RJia.CT8pHHX co6HTd.Ibr·~ I PH Ha pi!eyHKaX COOTB8T'TcyroT '!YBCT~T8JThHOH ~e ,!(8T8RTopa. 

06CYJKI\8HH8 

Pesym,TaTH pac'IeTOB nosBOJIRJDT = 3a,I(aHHHX ROHKJleTllRX yc~<'­
BHM BU6paTL onTHMaXOHyro ,l(Jl!1Hy ,l(eTeRTopa (c TO~OCTLID .l(O ruara 
Kp!IBHX)rrpn H,l(8HTI!\lilf1taWil! 'IaCTHn ITO PffiJ · Rall\ll11M 1!3 Tpex OCHOBHHXJ 
CllOCOdOB perHCTpa.I{ID1, H TaKHM odpaSOM HCRJIIOqHT:& IIpH Cpa.BH8Hlrn 
8TllX c-nocodoB .IVUJHY rasa - rrorJioTHTSJLff .n;eTeRTopa.. Ha Ra'KJI;OM 
H3' pHGJHlWB 3,6,9 H 4,7,1:0, C00TB8TCTBY10lltliiX pe3y.lr:&TaTaM paC'!S­
TOB ,IJ;JI.H: ra30BI:iX I-IallOJIHemill aproHOM H KC8HOHOM, BNdpa.Ha RpHBa.S: 
c i'YDRCJnv1a..71M~a:-.m rra:par..jGTpaJiffi :L1,Il:etl'rm1rrmar.nrn ('7_ ,R ).Ha pnc.II 
IUJ·c\Jpoli I OT.-i8'I8Ha lqli!B~ (4.8) H3 p11c.3; nn(jipoil 2 KpliBM(I9.2) 
Yr3 pMC.6; K.P8CTlil\B.JVI:0: OTM8'1J8H pe3yJI1TaT pac':IeTa llpU n,:o;eliTHtl:lllli.Cj.­
J_:o.,ll1 M8TO)l;OM KJ1aCT8}JOB, COO'IB8TCTB'IJicJrro[f;l Rprmol1 C .Qll:~pott (9.6) ll3 
l)2tiC. 9 .A.HMOI'H<nrne .n;aHHue npe,IJ.CTaBll8H;;t _JI.a pHC .12 ;ITJ'UI KCBHOHOBO· 
ro HaiTOJIHBHIDI .TI;€'1'81\:TO:pa: I(UClJpo~t I O'I'M8'18HG !{p:HB-3.JI (I.2) ~3 
pnc.tl; L!;liq)pofi 2- XJ.llillM (~~A) TJ ~>\'I(:.?; Yql8C~::.:!·W.r.'!II- (I.~~) 
ITS pnc .IO. I-13 "Q¥.Cym:oB II }! r;~ ?::>:r,r.:::rtJ ("io.~-: .. ;:JOe npem.wrnecTBO pe­
TI1CTpai.J;ffH ITO o~rceR.B.JVI. r!3 pHc.II ('..JJe.J:ye'?, 'ITO MBTO,I; :;i..;raoTepoB 



(- N J :r:rpl:IBO,ltE:J.· R JIY'illlAl_, , no cpa.BHe:mm c: Mt3TO,Il;0IVi ~CTl!'l-

Horo" aneprollW\eJleHHJI ( D. W ) , rrapaMeT:p9.M l'!;!leHT~ 

fipR ra30BOM HMOJ!HeiDm .n;eTeRTO:pa api'OHOM. C ,n;p;;rro:n CTD­

pOHH, 1'!3 pl'lc.I2 CJie.eyeT, '!TO cp8.BHeHI!e 8Tl'!X JKe MeT0)10B rrpl'l m­

soBOM HaiTOJIHeHl'll'l RCeHOHOM llpHB0)11'!T R llpOTl'!BOITCJlOJKHOfi O~eHKe. 

I{a-qecTBSHHO STOT ~ Od'b.f!CIDISTCR. TSM, TIO HaiTOJlli9HK9 ,I(9T9RTO­

pa 6o~ee TREe~ Da30M - RC8HOHOM, 06ecrre~eT p9rHCTpaUKID 

i[loTOHOB PllVI 6om,nmx aHepr:l'll!, rrpl'l aToM yBeJil'l'U<BaeTCi! "Bee" ,i[loTO-;­

Ha, a rroc;re,n;mn'1: Y1IDTHBaeTc.a: rrpH MeTo.n;e"-qacTlAB:oro" S!:IeprOBWte.Jie~ 

HID!. 0,IQmKO, ME:l odpamaeM BHEMaHHe Ha TO OdCTOHTeJil>CTBO·, 'ITO 

ITOCJ!e)1Hee yTBep~eHl'!e He rrpeTeH.I\)TeT Ha.yHl'!Bep~HOCTb, TaR~ 

rrpe1'lMYJileCTBO 0)1HOro H3 8Tl'!X MeT0)10B 1'!)1eHT!l\l)mtaiJ;lm, ITO-BII)1HMOMJ' 1 

B odn:teM CJJy"tJae 3a,Ili'3.9TCH HeCKOJII:,RliMlf ~TOpaMH:: ra30BllM HB.IIOJIHe.,.. 

Hl'!eM )1eTeKTOpa, Tl'!ITOM pa,n;KaTOpa Prnl, a Ta!a<e JIOpeHil-1ru<TOpaMH 

pa3,116Jj!!eMWC 'W.CTl'!IT. 

!\ax ya.e OTM91JaJIOC:h :B B:se.n;emm: Ha.CTOIDJlS:ti CTaT:&H, IIQ-BH,Itll 

MOM;r, Jiy't!IIllitt, ITO CpaBH9~ C STHMK ,Il;Bywi .liB.Jiff9TCH MSTO,!I;, 06'be­

,n;mrmoll1'!i\ B ce6e l'!CITCJlbSOBalll'le 060l!X llpi!3HaKOB llpH 1'!)1eHTHij)I!Ra­

!1J!l<: 'li!CJ!a ITOrJIO!Il6HllllX ljloTOHOB Prn! I! 1'lX 8Hepri!H. ll.Jm llpOBepKH 

8TOro HaMH CHa'W.Jla llpOB0,11RnaCb )1HCKpi!MH~ 'li!CJ!a C06HTI'lfi B ,11e-

T91\Tope, H 3aT9M cyMMKpOB8.HH9 HX oproBH)1eJleHHn. ITpn pac~eTax 

rrpoBonunocb CJMMHPOBaHRe BHeproBH.n:eJieHKfi OT Tex ~~cTepoB B 

,n;eTeRTOpe, 'illCJ!O KOTOpniX dOJ!I,ill9 H..Jrn: paBHO TpeM. BepOJITHOCT.b TD­

ro, 1JTO IIOrJIOTHBmHC:h B OTCSKe, ~TOH PITH He .n;aCT RnaCTepa,pan­

Ha 3% )J)1.fi .IJ;9T9KTOpa, HaiiOJIHBHHOrO K8.K RC9HOHOM, TaR H aprOHOM. 

RcX0)1H 113 3TOro, B <!JoPMYJle (I) rrpe,IJ;ll;tlYlQero pa:m;Ma, ).\Jii! CIIeR­

Tpa 8HeproBH)1eJlemtii B )1eTeRTOpe, C)1eJiaHB. ITOrrpam<a )1.lU< 'teTJiPBX 

rrepBHX rapMOHI!R CYMJ!Il. ll.Jm OCTMDHHX rapMOHI!R 9Ta IIOIIpaBKa He-

3Ha'lliTeJrbH8.. Ta.R, HaiipliM€:p, ]1,JlH. IIHTOH. KOTOpasi COOTBSTCTBYeT 



lf8T:s:rpeM TIOI'~'lOTliBiilliMC.fi lj:}To:tiaM, BSpOI!THOCT:C TOI'O, 'ITO B ,IJ;STSR­

TOpe 6y.n;e•r M8llh1H8 3 1\.JiaC'l'SpOB TOJU,I<O OT IIOI'JIOTIIBumxCH Wc>To-

HOB, :pB.B;Ha ,....., 0,5%0 IICI-!0, 'tiTO 3Ta JK8 BSpoJITHOCT:b AJU! lliSCTOfi 

u T o.TI;o rapNIOmiit 6~i.n;eT eme Mem.me 0 Mcxo.wr na BE:liiiSH8JIO,?JteHHoro , 

CIISI\Tp 3H8pi'OBUJ.\eJISI-mR: B ,IJ;8T8RTOp8 . C yt!STOM ,!OICRpHMirnantiii ITO 

'll!CJ!Y ItJiaCTepoB Bb!pasHTCR cpopMyJiol! (I) rrpe;D;hl.Jly1J1ero pas;r(BJia, rro­
rrpaBJieHHott ,II;~ rrepBHX ~8THP8X rapMOHHRo 

3 Ko 

G (E)= .E Q" G, + ~ G. 
K<o ~·4 J 

(2) 

I'.I\8 0.1(- BepOJITHOCTb TOI'O, 'tJTO 'tJHCJIO RJlaCTepOB B ,ItSTSRTOpe ,IVlff 

K - ol! raPMO!UIKll 6om.me IIJill prumo. TpeM. 

Ha pHc.I3 ;na.Hbi cneRTPli u'ffi.CTlrtllihC{" :3Hepro~8 .. '1emn1 c J-""'18'­

Tor.~ .n;l!CKpHJIII1Hal'Cl'IH ITO lflfCJiy R.iW.CTSpOB. CIISKTpH IIJ!HBS,USHH ,n;JI.fi RC8-

HOHOBOI'O HaiiOJIHSHHJI ,USTSRTOpa, ,n:.mmoif 2,4 CM. JIIa CTI8RTpoB Ha 

piic.I3 rro,,yqeHa K]lHBM 3 p11c. I2. AllaJIOPli'lll!lM o6pasoM rrOJiyqeHa 
Kj;)llB~ 3 pHC o II, COOTBSTCTBy'"iii(a.H aprOHOEOMy HaiiOJIHSHHIO .IJ;8T8RTO­

pa, )J,JII'll-IO.ti 19, 2. OM. HG06XO,Il;:IIMO OTMSTHTb, 'ITO paC'ISTH, JI.POB8,It8H­

Hhi8 cor .. '!acno (1oprv;yJie ( 2) , .TIP.IDT TOJI:CRO IIpH6JD.Ii5.emwe rrpe;ncTaBJie­

mre 0 rrapai:ISTpax U,It8HTU~ill lip:VI. HCITO.Jlb30Bamm .IJ;FJX IIpM8HaROB, 

'rmc Ra.rt Ros(x:lfrii.J;t18HTH a.~<~: ,ua.roT rrorrpaBiey ,If,JI.f.I Bcex rvrnoroKJiacTep­
HHX co6H~11 'IeTHpex rapMoHIDt cyMI'ilhi. B .n;eficTBHT~HOCTH JKe, 60Jiee 
ROppexTRb!fi J"l8T ,Il)ICiq)In.TIIHa.IJ;Im ITO 't!I-IC.i'IY RJia.CTSpoB II.PliB0,$1:T R JI,e­
cpopMaiJ;I11! RpnBLIX ("l_ , R ) B llf!rrpaiDienlliDC, YJ<aSaJlH!IX cTpeJII<aMH Ha 
Rp!UlllX 3 jmc .II n I2, rrpWieM ;r(B<]!Op!.<'tll;l1I! K]lHBIDC B HarrpaMemm 

BHH3, IIpllBO,I!;JlT R aCRMIITOTWieCKOMY CTpSMJieHIDO KfHffiliX 3 k KpHBID.I 

2 'rex )[8 IJUCJHROBo Bee pactreTH rrpoBo,n;a:Jmch .l(JJ.f.[ o.wroro MO.IJYM .ue­
.i'eicTopa Pffilo CJie,nyeT TaiCJ.{8 OTrli8TliT:&, "CfTO B pea.m,HOM SKCIIepm,JeHT~, 

I4 



!Ipll HaJiil:'lllll HeCitOJll>RilX MO;IJYJ!e:!!i ~~ Hill, (Jy;rlyT 6oJiee 

CymE!CTBeHHH OT.Jlli'IIU! JHC'IeT!!liX l<p:IIJlllll!: ("t ,R } , rrpHBe)lemrnx Ha 

J,mcyHKa.X, a CJ!e,UoBaTeJI:bHO, H ymt~ :mmie ]n3JIKt!Hl:lx: Me'l'O,UOH 

perncTJH!l)m Pffil. 

B sai<JIIO'Iemre aBTopu mpaJKam>' d'J-'01!\l'ijjJ>tOCTI. KaBa.Jioey P. JI. 

sa IIOJ!eSHHe SSMe'IalllU!. AllTOP!' ~- .llopi[KHHy M.II. sa 

Bm!Malille It pa6oTe, ApmHoey A.H., A\Jme~ A.I'., Maprapa:­

ey KJ.JI. sa IIOJI6SHI<e )IIICicyCCmi, ~.ll/lM P.l'. sa ITOMOIJ1h B 

pa6oTe., 
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IIO,!UTI!Cl! K H!CYBKAM 

FMc. I PacrrpeAarreHne HOHH3~0HHHX rroTepD 3Heprfffi pe~THBHCT­

c!Wl'i 'l:aCTID.Ul B I, 5 eM aproHa. 

!11flBHM RPIIBM - pesy.Jli,TaT pec'!eTa H3 pa6oTJI [8] , 
rncTOrpaMMa - AaHII!le HaCTOJlll18J! pa6oru. 

PHc. 2 3xcrrepHM8HTaJI:&Hoe [II] H pac-qeorHoe pacrrpe.D;eJieHIDI aHep-. 
rOB~e~eHHfi B ~8T8RTOpe. 

Prrc. 3 3a.BHcHMOCTL :KoaQJI)HI.J:HeHTa peJKeRII;FITI R OT ::xfXl)EmTvr:snocTH 
perHCTp~ "t jll- M830HOB C 3HeprHllMl! ·1000 raE ITpl! 

raso:soM HarroJIHemni .IJ;eTeKTOpa aproHoM. UnWrm: y KPHBHX 

o603l!a'I8JOT '\)'BCTBI!Ta[DJ!Y10 AJI!!HY A8T8RTOpa B CaHTJJ:MeT­

pax. 'IaCTffil),[ ll;1(8HTHqlHI1l!PYRlTCH M8TOAOM IIOJIHOro 3Hepro­

BI,{,Ile.JI8HID!. 

PHc.4 To ~e. '!TO H Ba pnc.3, :rrpn HaHO~eHHH AeTeRTopa Rce-

HOHOM. 

PHC, 5 PaCHp8AM8HHe IIOJ!HHX SHeprOBIJ,lleJiemd! OT ~- M830HOB 

c 3HeprHRMl! IOO raB H !000 rsB Hpl! !!ai!O~eHHI! PllH - AE>­

TBRTOpa C tzy'BCTBHT8JU,HOil .n;,mrno:ti 2. 4 CM RC8HOHOM. 

PM c. 6 3an:rrciDJrocTr:. K08~eHTa pe.JKeRIJ;lm OT 8W:})eRTl:IBHOCTU pe­

rncTpal\llH 'l jll- MesoHoB c snepr1umm IOOO raB rrprr ap­

rpHoBOM HaiT04HBHHH .n;eTBRTOpa. !..tHGPH y KPHBHX o6osRaliB.­
IOT -g;'{BCTBHTeJI:OHYJO .ITriDIHy' )J;8T8KT0pa B Cai'l:TlHvl8Tpax. 1Ia.CTH­

® H,IJ;BHTII@'IUMPYXJTCH M8TO.IJ:OM"'q'3CTlftDfOr0"8H8·proBH,IJ;e.m3IDI.FI. 

Puc. 7 To xe, 'ITO 11 Ha." p11c.6, rrpH Ha.ITOJIHBHID! ,n;eTeRTO:fa KCBHO·· 
HOM. 
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Plic.S PacrrJ?e;u.e..JieH!:i:8 11 \fa.CTll"CIHl.IX" ~meprOB~eJiemlff OT ;u -t-..Je­

souoB C 8E€lpi'Yilllvlli IOC r9B :OI IQUC rsB - rrpH HaTIO.ltremm 

Pl1H - ;ICB'l'BK'_;_'opa C tzyBC'l'B1l'l'B~ThH0:1 JVIYL30ii 2 o 4 CM KC8-

HOHO!'il. 

Plrco 9 &l.BHC:m:iOCT:b Iwa,)JmuaeHTa pe::-:ei-G.Ua: R o'l' 3~J)~eKT:;mHoC~H 

IJer~ICTpau.:.r::: 1 jU- 1.1e3o~oB c m-reprJrm,,m IOOC raB rrp!·I 

J!;V:8ETil'llliTWI.V"G! TIO ~WJ1Y K.TiaCT8]10B B .Ii:8'1'8lt?Ope. llH(lpbi 

Ha pn:c;yrm:e Od08Hatra.TOT tfYBC'l'B~1T8u'!bifj710 )J;JIIDflj ,l\8'l'8KTOf!El. 

B cruiTI1M8Tl>ax o Pac'".J:eT npoBo,W1.llCH ;rr,.:rm aproHoBoro nano.JI­

H8Hll.f! Pilll - ,!(8T8RTOpa. 

Puc. IO To .iKe, <rro 11 Ha :p:v.:c. 9, npn HanoJIH.emrn ;IJ;eTexTOp:l ROe-

HOHGM. 

Puc. II 3amm:m.'IIOCTb It08@:11IZI:IJ;!!eHTa pe;;ceKJ;:t1.H R oT 8tj)..peRTIIBHOCTH 

perHCTpau>IH "1. JU- M830HOB c 3H8PrHffi,ru IOOO rsll = 
aprOHOBOI'O Hall0JIH8Hlm Fffi'l - ,Il;8T8I::TOp8. , 

I - H.U8HTH9)mtaD;M.H r.IBTO:UOM rrOJIHoro 8Hepr0:BH,Ue.llemm.,npn 

tzy'BCTBHT8.ThHO:ff )J; • .ll1ffi8 Fffil - ;IC8T8RTOpa 4,8 CMj 

2 - II;D;8HTRQ):HI\8.Izy".JI Il!8'1'0,UOM 11 'tBCTJ1tiHOI'6 11 8H8pi'OBJl,U8JI8IDLH, 

npn 'lJBCTB11T8JffiHOi1 ,UJimre P1JJi1 :- Jl8Te:b .. 'opa I9. 2 eM; 

( +) - :H,neH:rWii~ i1TBTO,UOI"II no.uc-reTa 'tfficJia R.JiacTe:po~, 

npH -qy:BCTBllT8Jll,HO:f1 Jl..iillli.8 Pillf - ,l\8T8RTOpa 9. 6 CM; 

3 - n.ueHTl'r([Ji'ilW.D;liH no .UI!YM np;r3HB.ItaM: 'IIICJiy' n ane:prmr 

• KJiacTepon ,II]Jil -qyncTBH':'e..JIE,Hofl ,U..JI;:.frie Pill1-,neTei-cTopa 

I9.2 CM,. 

P'.Ic. I2 3aBnc:mJiOCT:b K080'J}liu.r;fleHTa pe;:,:ei{Ulll: R OT s~J)eKTIIBHOCTll 

perncTpau;:mi'r:t_ JU- 1'1830HOB c :.mepi'Jtf.!:riiH IOOG raB ,rr.m:r 

RC8HOBOrO RaiTOJIH€1-mH Fffii - .TI;8T8KTOpa. 
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Plrc.I3 

I - ~errTH@aRa~ M9TO~OM ITO~oro arrepro~e~eHRf 

rrpH 'lY:flCTBHTC.~:OHOJI ~~He Pffi1 - ~eTeKTOp<i I. 2 CM; 

2 - ~9HTH<fJHitrulHH l\leTO~OM "'laCTH'!HOro" BH9pi'OBH­

~Mei!IDI rrpH 'JYBCTBHTeJt6Hol! WII!He Pill1 - ~eTeitTOpa 
2. 4 CM; 

( +) - ~eHTH<fJHitaUHH MeTO,ll;OM ITO~C'!eTa 'IHCJ!a lQ.laCTe:­
pcB rrpa 'JYBCTBHTM:oHoli =He PDM- ~eTeRTOP" I, 2 cu; 
3 - ~eH~ ITO ,ll;Byl.! rrpHS!lBKaM: 'IHCJ!y I\.BHep91i 
ItnacTepcB, rrpH 'JYBCTBHTe~rroli WI~~He FUM - ~eTeitTOpa 
2.4 CM. 

Pacnpe.IJ;eJieme "qaCTlfi!HI:lX" eHeproBmJ;eJiemrli .;u- Me­

so noB c 8HepriDlMH IOO rsB " IOOO raB ITOC~e ~CitjlR­
MI'IHa!1HH ITO 'IHCJ!y MaCTepcB. 

Pac'!eT rrpcBO~CH ~ Itcerro~oBoro HaiTo~eHRH PTIH -
- ~eTeKTOpa C 'lY:flCTBRTMbHOJi WII!HOJI 2.4 CM. 
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