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AKTyBJII,HOCTI, pa{1~Ji 

Hs MHOrO'il!CJieRHOI'O accoprHMeHTa Ma.TepHaJIOB, paapa60TaHHHX .i:wi 
perHCTpana.11 .11011.HaHpYXJll!HX R3JIY1IeRR:l!:, B rrocJie,IJ;Hee iecmMeTRe o~aaa
JIOCI, B03MOlUWM Bll,It8Jl8HH8 llll!lpoKOro KJiacca H,D;epHHX TBep,IJ;OTeJII,HliX Tpe
KOBHX ,IJ;8T6RTOpoB (aTI'l). 06~e,ItRR8RH6 ,IJ;6T6KTOpoB B STOT KJiaCC SIBJll!eT
c.e: ycJIOBR!:IM, Trut ltalt Ma.TepHaJlH,' BXO-e B Hero, rropoi!: OOJia,IJ;aDT CO
B8pmeRHO pa3Jllt'lHUMR g)ll3mtO-XHM.HtJ:8CKRMR CBOi!:CTB8M.H H rrp.11poioa -qyBCT
BRTem.HOCTH. ~HaltO BOS MaT8pH8Jill KJiacca mn o6Jia.n;aJOT pH,ll;OM R,ll;6H
TRtJ:RHX perHCTpa.rntORHHX coottcTB, Blll'e:KalllllU!X H3 cymecTBOBaHH.e: o6l1Ulx 
38.KOROMSpHOCTei!: B3rutMO,It8ICTBH.e: tJ:aCT.im C BemeCTBOM pa3JIR'IHUX cpe,IJ;, 
HHS cymeCTBOBaHH.e: ,1tJI.e: 3T.llX MaT8pRaJIOB CT8.THCTHtJ:8CKOro ITO,IJ;06RJI rro
CJie,It_OBaTeJII,ROCTK C06HTH!,_npH.BO,wIDtl'IX K ,IJ;8T8KTHpyx>meMy 3<WleKTy. HacTo
SllllM pa6oTa 6wra. llOCTB.EJ.l8Ra B !972 ro"lfY B CBSISH c rutTYaJII,HOCTI,D rrpo-
6JI8MH rroacKa cBepXTJUeJraX aJieMeHTOB H3 ocTpoBa CTa6M1,nocTH cZ=II4. 
Ilpe,ItITOJiaraJlOCI, 003,ll;aHKS M8TO,IJ;a pactJ:eTa rrapaMSTpoB TpeKOB peJISITHBHCT
CKHX'TJmeJIHXR,D;ep ·n qoT08MyJII,CHH ,1tJI.e: 06JiaCT.II 60JII,mHX 8.TOMHUX HOM8poB 
H CKOp0CTei!, ,1tJI.e: KOTopoi! xa.JIROpoBO'lHaR: HHq>OpMa.I\Wi OTCyTCTBOBana. B 
rrponecce rrpoBe,IJ;eHJUI pa60TH BHllC.!l.HJillCI, HOBH8 acneKTH rutTyBJII,HOCT.11. 8TO
ro HCCJI8,ll;OBarulB, BHT8KaDIIUl8 .113 Heo6XO,It.lIMOCTH pa3BHT.H.e: o6mero T80pe
THtJ:8CKOrO llO,ItXO,IJ;a K OII.llCaH.111) napaM8Tp<)B Tp8KOB .imep B pa3JIR'IHWC Ma
Tep.aanax. IlocTa.HOBxa aa,natJ:.H 6wta o6o6mena Ha Beci, KJiacc HTTJl. 

Ueni,,m OCHOBRHS sa.natJ:H )UICCepragaH 

I. TeopeTHtJ:8CK08 o6oCHOBaHJll8 B08MOlltHOCTH 8,ll;HHOro paCCMOTp8HHJi 
Boero KJiacca fil'Tl H ycTaHOBJI8HH8 06!1Ull MaTeMa.THtJ:8CKHX BHpWlt8mtli ,1tJI.e: 

OII.llCa.Hmt rrpoCTpaHCTB8HHlil pacnp8,I!;8Jl8HHft JlOKaJII,ROro OTK.1Ullta (IIPJIO) 
no o6Mi4y Tpeita, o6pasoBa.HHOro llOCJ18 npoXOJOJ:8HlUl 6HCTpol sap.mtBHHO:li 
tJ:aCT.anH.tJ:8p83 aTI'l{. 

2. PemeHHe sa,IJ;a11 Teopu MRoroKpaT.aoro pacceJIH.ILII a.11eKTpoROB c 
n0JII,D pactJ:eTa IIPJIO BORpyr TOtJ:81Woro MOH08H8preTHtJ:8CKOro HCTOtJ:Rruta 
3J18KTpoHOB C aKCHaJII,HOI CD1,i8Tp.11ef!, MO,It8Jl.llpyximero BH6RBaHH8 6-eJISKT
poROB 6HCTpol 11!lCT.lllt8! .HS aTOMOB B811t8CTBa HTTJl. 

3. Paspa6oTKa M8TO,IJ;a H cos,ItaHHe nporpaMMH ,1tJI.e: 3BM c neJII,:o pac
tJ:eTa IIPJIO no o"&r,er.ty Tpeita perHCTpHpyeMOro RJJ;pa B JIDOOM MaT8PHaJI8 
HTl'Jl. 

4. Paapa6oTKa H cos,na.H.He 6aHKa .ItaHHHX Ha am ,1tJI.e: xpaaeamt Hcxo.IJ;
aott H paCC'il!TalutOI HHqiopMaitl'IH O pa3JIR'!HllX HTl'Jl, a TaKlltS C08,IJ;all.H8 nHK-

Jia rrporpaMM no o6c.nymmamm 6ruma ,IJ;aHllUX. 
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5. Paspa6oTita K COS,Ita.Hll8 ~a aporpaMM, B KOTOPHX IIPJIO RCIIOJII.
syeTCJI .ItM .eaxoz,iteru!JI pa3JlllllHHX aapaMeTpoB TpeKOB H,nep B M8.T8pRwrax 
HI'T.l{. 

6. Jtnll YaT8pR8.llOB 1 B KOTOpHX IISpaM8T!)H TpeKOB KSM8.PJU:l'l'CJI IIOCJI8 
TpaBJie.BHJI, paspa6oTita MeTo.tta, a Tana cos.ttaaae aporpaMMH .It,1l!I pac11e
Ta .ea SBM KRH8TRKK a qiopm qipoHTa TpaBJie.BHJI IIOJIY1la8MHX oT:eepCTRI 
IIpll II,POKSBOJII,HOM aJtCHaJU,HOCl!MM8Tp.llllHOM pacrrpe,It8JI8HHK SKTRBHHX neHT
poB TpaBJI8.BU. 

7. PaspadOTKa a COS,ItaHH8 M8TO,Ita 01Ip0,It8Jl8.BHJI peraCTpanllO.BHHX 
IIapaMeTpoB ,IteT8ltT.Plpyil1118rO WlT8pHaJia as.xanadpoBKH C IIOMOIIII>D .eadopa 
HSB8CTHWC ,mep C IIOCJI8.lcyllllll!IM paC118TOM IISpaM8Tp0B TpeKS .ItM »eel ae
p.e:o,na11ec1t0I Ta6JlHIVl, BltJJl)lJM OCT,POB CTa6HJII,.BOCTK CB8PXTBlt8JIHX 8Jle
M8.BTOB (Cl'S). 

Ha:ycmaa: HOBHS.Ba 

B ,ItRCC8p'?a,nlUI IIOJiy118HH CJI8.ItYJDilll-8 OCHOBHH8 pesynTaTu: 

- Cqx>p,tyJIHpoBa.ea Teopaa aep:aaqaoro BOS,ItelCTBl'IJI IIOTOita SJI8KTpo
HOB .ea TB8p,ItOT8JII,.BHi ,11;8T8KTOp. B ee OCHOB8 JleDT KCIIOJJI,SOBSHH8 .ItR\fr 
qiepeanaa,u,.eoi iJ.iY.mtnHK pacape,n;ene.BHJI sneKTpoHoB T80.PJ!lll MHoroxpaT.eoro 
pacceJi.B.IIH .ItM IIOCTpoe.eu B8poaTHOCTeff IIOJU3JI8.BHJI JIOR8JID.BOro OTRJLIUta 
VBCTBHT8JJI,.BOro uxpoo67>8Ma (lJM) II,POJ!SBO.IIDHOii reoM8Tp.11118CROit q>OPMH B 
MO.It8JUI MHOrl!X y;ttapoB; 

- IIOJJY118HH »epoJl'l'.eoc-ra noxa.JIDaoro oTKJimta lJM aocne apoxo~eHHJI 
11epes HT'l'.l{ CM81118.HHOro IIOTORa JlO.B.ISltpyllllll-X 11aCTgn. BHBe.tte.BH Bupaa:e . .BHJI 
.ItM J!.BTerpa,u,.BHX xapaKT8p.llCTJUt OTKXJ!Ra Hl'Tlt, BI(l{8Jl8H c.nyqaA, KOr,Ita 
H.BT8rpaJU,HH8 xapaKT8p.llCTHKK He 38.BJ!CJl'l' OT MHOroKpaT.eoro paCCeJllillJI 

'llaCTKn IIOTOKa; 
, - o6o6~e.BH .ea c.nyqa.A apac;r,rcTBl!lJI codcTBe.eaoro qio.ea BHpaae.BHJI 

.ItM B8p0Jl'l'.BOCT81 IIOJm7I8HJIJI JlOKWLLHOro OTKJIJIKa '!JM. Ha IIpJlM8!)8 a.eanasa 
J!SB8CT.BHX 81tcnepHM8.BTaJII..BHX ,lta.BHWC IIO BJIIIJIH.IIJl ByWlll q>OT08My.llCll .ea 
IIJ!OT.BOCTI, Tpexa 11acran apo:eepeHa IIPSBJ!n.BOCTD ST.BX BHpllltem!I. Jtaa 
CIIOC06 yqeTa B BHplm8.BJ!JIX ,ItJlli B8pOJiT.BOCT81 OTK.ll.l!KS ~SR118ClUIX COC.TO
mutl 1Ilv'[. Ilpoa.ea.nasapoBa.e SKCII8p.lUl8HT IIO perpeccaa Tp8KOB B q>OTOSMy.n:D

cu; 
- paspa60TaH OII8paTOprud M8TO,lt peme.B.HJI peeypp8.BT.BHX COOTHOme.ed: 

.ItM IIp0CTpaHCTB8.BHO-yrJIOBHX MOM8HTOB ,ItRqq18p8.BIV!8JlD.BOI q>yHltIUlJl IIWCT
paHCTB8.BHOro pacape,n;eJielll'IJI 8Jl8ltTp0.BOB, ltOTOpwi IIOSBOJ11!8T .ealTa .s;iu,a 
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IDITerpa,u,.eoro npeo6pasoBSHKJI qiymcnaa rpaaa Teopmt MHoro1tpaTHoro pac
ceJIHJ!H 8JI8KTp0HOB· PesyJII,TaTOM peme.BRJI pexyppeHT.BHX COOTHomew C IIO
MOIItl>D 8TOro M8TO,lta JD3JllD)TCJI lt08~nB8HTH pasJI0%8.B.IUi IIpoCTpaHCTB8HHO-

. yrJIOBHX MOM8.BTOB IIO. IIOJlllHOMaM Jie:a::as,n;pa OT yrna BW18TS 8Jl8lt'l'p0HOB .RS 

RCTOllHJlltai 
- npoBe.n;eaa MO,ItR~ M8TO~a MOM8HTOB Cneacepa npHM8rutT8JlDH0 

K BOCCTa.BOBJierum pacnp8,lt8Jl8W no ~HO! H npo,ItOJlDHOI KOOp.ItHHa

.TaM B.OT.It8JII,.BOCTH, a T8Kllt8 pacnpe,n;eneaait IIO 06e.11M nBJIHH.ItPH118Citm4 KO
OP.ztRHaTaM O,ll;HOBP8148H.BO. Ilpit 8TOM paCCMa.Tp.ltBalICJI HOBHi Tl!II HCTOllHHKS 

3Jl8ItTpoHOB it .BOBmi, 60JI88 llll!poitlitl KJiaCC BOCCTa.eaBJIHBaeMHX: iJ.iYHKnHli 
- paspa6oTa.ea CTpyKTypa 6aruta .Ita.BHHX aa SIM c nBKJIOM o6cJiyu

BaJOIIUtX nporpru.N .ItM sanaca-noac1ta IWq>OpMartllR o pas.7ll111HHX HTTJt. OcaoB
aoe aasaa11erute 6aaxa ,n;aaaw: - :iqia.eeaae KoaqiqiRnl!leHTOB pasJioEe.eu apo
CTpaHCTB8Hao-yrnoB!iX MOM8HTOB ,ltJlJI ,IUICKpeTHOrO aa6opa a.eepr8TH118CKHX 

TO'IBK crreKTpa 8Jl8lt'l'.,POHOB paaJIHllHHX HI'Tlt; 
- paspadoTaR naRJI aporpaMM ,ltJlJI pac11eTa Ha 3Bl IIP.RO Tp8X TJUIOB 

II,POCT~C'l'B8H.BHX pacnpe,It8JI8Hd - .no pa.ItHMDHOI KOO.PJtll.881'8, npo,n;on

HOI .I OMOBpelleHHO IIO ode.Ill KOO.P,?OI.B8.T8Mj 
- paspa60Ta.ea uporpllll?,Ul .MH pac11eTa pacnpe.1tene.ed IIPJIO no 06i>e-

11.y Tpexa 6HCTpHX H,IJ;ep B HI'T.l{. PaspadoTa.B naRJI npor_pru.n,4 .ItM pac11i!Ta 
.ea6opa napmaeTpoB Tpem, TaRll xax aonepetJHoe pacnpe.1teneH.B.e 01IT.1111e0-
~ol IIJ!OTHOCTK TP8Ka B qJOT08MfJIDCD, ompea Tp81ta, pa,IU!B.U.B08 pacape
,11;8J18H.1!8 ,mcna npoJIBJieHHHX sepea ;s 6pyc1tax, uapaJIJienHHX ooa Tpem, 
C8118.IU!J! Tp8KOB B HI'TJl, COBIIa,JJ;ailllll-X C ce11e.eaeM:11HaKTHBane,H B CJiyqae 

6aoTKa.eeit4 
- npoB8,It8Ha Wl.T8pnp8TanKJI Tp8KOB B pasdaBJI8H.BHX q>OT08MYJIDC.l!J!X 

Tana P-2x8, RCCJl8,ltOBaHHHX C IIOMOlltI>ll M8T0,11;8 c11eTa sepea B 6pycKax, 
napaJIJI8JJl,HHX oca Tpem. Jtna 8Toro M8TO,ll;a np.l'IB8,ll;8HH peSYJI:&TaTH pao
qeTa pa.u;HaJID.BHX pacnpe.ttenem pe.mrraB110T0It.11X ,map BO B0e11 ,ItHanasoae 

Ta6JI.l!ItH 8J181l8HTOB1 BKJil)'llall m'3; 
- 1Ip0B8,lt8H paoqeT nonepetmHX pacrrpe,n;eJie.ed OIITR118Citli!X IIJ!OTHOCd 

p8JISlTJIBl{CT01UtX TpeltOB B q>OTll9MyJI:&Cmt THII P-2 ,ltJlJI ~ep ooea 'l'a6.rumY 
8JI8M8H'l'OB, BKJlll'ISJI CT3. Ilp.lU38,lt8HH pesyJID'l'aTH pac11eTa OIIT1t118C.KHX npo

q>HJI81 TP8KOB .B8CKOJ!llll H,It8p4 cpe.It.H KOTOpHX II,POipa.lll, Tp8KS ,mpa C 

Z= II4; 
- npoB8,It8.BH pac11eTH R Cpa.BH8H.B.8 0 sxcnepHM8.BTOM nmpRH ltOHnOB 

TpGKOB B q>OT08Myncu T.HII M ,1l;J1R: H,I1;8p .c MBJIHM.I! a'l'OM.BHM.11 HOM8pa.14Hj 
- paspa60Ta.B M8TO.It H nporpaMMa .D;l1ll pac11eTa KltH8Tmta B q>pOHTB 
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rpannerum .wracrruton. C uem,11 Rcc.ne.n;o:aamw: llJll1SlW1ll qopMH npoCTpaHCT

neHHHX pacnpe,ne.nelid a.KT.l'lBHHX neHTpoB Tpa.B1I8H.Wi (.Al?r) Ma.T8p.ll8Jia. Ha 

R.1'1H8Tmty .l'l 40.PMY q,poHTa Tpannerum _IIp0B8,It8H Bll8JI.1'13 pesyJII,TaTOB pac-

1JeTa M!I pasJl.l'l'iHHI MO.It8JII,HHX pacnpe.n;e.11ead .AI?r; 
- paspa60Taa MeTo.n; H nporpmwa Ha 3BM JtJm onpe.n;e.neHJJ.Bi per.HcTpa

Jll'lOHHHX napaMeTpoB MaTepHMOB, o6pa6m-e:eaeMHX c IlOll)DtI>ll Tpa.B1Ierum, 

HS K8Jl.1!6poBK.H .1'13B8CT!WM.1'1 Jmpawl no MaKC.IIMaJ!f,HHM ,It.lllUla.M BH'l'p8.llJ.1.1'1Ba8-

MWC TpeKOB (l'rtit). Ha.ibteHH per.HCTpau.l!OHHH8 nap8.M8T.P,i MeT80p.HT.BOro OJI.H

B.l'lHa .1'13 KaJIR6poBKR no M1t .H paCC'iHTBHa ~C.IUIOCTI, 141( OT aTOMHoro HO

Mapa perRCTpHpyelW)ro H,Itpa JtJm Beal Ta~_axeMeHTon, BKJm'iBJ! Gr3. 
IloJiy1JeHo xopomee corJiacaa npor.eosa c sxcnep.1'1MeHT8Jll,.!WM s.sa1JeH.l'leM 141( 

.ItJIJI .impa ypaaa. 

J\.J.rrop !!amenw8'?: 

- Taopm qop,mpoBaEWI npoCTpaHCTBeH.Boro pacnpe.n;0Jiewm nepBH'iHo-

ro OTRJI.i!Ka mTJC, KOTOpaH Il03BOM8T: 

. a) IlOJiytmTI, B MO,It8JI.H IIHOrn: y.ztapOB Ma.T8MaTR118CKl!8 BHpaze

rum JtJm B8p0fl'l'HOCT81 IlOJillJI8lWt OTR.JUllta 1JYBCTB.RT8JII,.BOro M.1Utpo

o6'LeMa B Sa,ItaHHOI T01Jlt8 fil'T.lt IlOCJI8 B03,1t8ICTB.HR: . .ea _Hero IIOTOKa 

BJl8KTpoHoB, HC.IIHTHBalllltllX MHOr0Kpa.TH08 paccesmae; 

6) pasJIK'iaTI» cJiy,m.a a.zteKBaTHOCT.lt • H88Jt8KBaTHOCTJI c:wra.H 

.n;osa-aqqieRT; 

n) o6o6llll!TI, IIOJIY'l8HHH8 Bspazerum JtJm B8p0.ll'l'HOCT81 OTK.Jimta 

.Ba CJiy'i81 CM8maHHOr<> IIOTOKa '18.CT~ paBJIR'iHOro T.Hila; 

r) Bll.It8JIJ!Tl> 1JaCTHHI c.nyqal, xor.1ta eoroxpar.eoe pacceJllllle 

He BJI.l!U!eT Ha RHTerpa.nI»aoe noxaaaaHe mTJJ; B pac1JeT B8p0Jl'l'.BOCTel 

IIOJll!JI8H.HR: OTKJI.lllta saa1JHT8JII,HO ynpo!llEl8TCS; 

.it> o6o6llll!TI. BHJ)ax8H.Wi JtJm B8p0Jfl'BOCT81 OTKUlta .ea CJIY'ial, 

Kor.na IIp.l'lCyTCTByeT COOOTB8HHHI qoa HTTJt; 
a) y,mTHBa'l'I, BHyTpeHH.118 q>KSH'i8CU8 COCTOJ!HWI qyBCTBHT8JII,

HHX llilltpoo6'Leuon; 

a) IIp0H3B0.1tHTI, paC'ieT IIp0CTpa.HCTB8H.BHX pacnpe.neJiead OTKJlll

xa c µomDU,11 M8T0.1tOB Teopu MHoroxpmaoro paccamurs:; 

- M8T0.1t pemerum CHCT8MH paxyppeHTHHX ypaB!le.ad JtJm IIp0CTpaHCT

B8HHO-yrJIOBHX MOM8HTOB Teopu MHOroKpaTHOro paccemm.s: 3Jl8It'l'p0HOB, B 

ltOTOpoM OTHCitlUlaJlTCJi K0~8HTH pas.nozeam YOM8H'l'OB IIO II0.1IJIBOM8K 

Jiezas.ztpa OT_yr.11a BWI8Ta a.neRTpoHoB; 

- M8T0.1t BOCCTaHOW.Ierum pacnpe.ne.neruut JIOKaJir,HOI'O OTKJI.BXa BORpyr 
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RCTO'iillUta BJl8K'?p0HOB __ C aKCR8JII,HOtt CHMM8TpRel JtJm Tpex BM,nOB pacnpe

,n;eJieruul: npo,n;OJII,Horo, p8,Itl!laJIJ,Horo R pacnpe,ne.nerum no o6eRM ItMilH.n;PH-

1JeCICRM KOO.P,ltl!HaTaM Cpaay; 8JI8KTp0HH H3JIY'l8DTCS IIO.It H8KOTOpliM yrJIOM K 

OCH CHMM8Tpu; 

- M8TO,ll; paC'ieTa Ilp0C'l'paHCTB8~HHX pacnpe,It8Jl8HRH JIOK8JII,HOro OTKJIH

xa no 061.e:q Tpexa a.n;pa B mT.It; 
- IIOJIOX8HK8, B ROTOpoM qop,y.lLlllpyeTCH IIPRHUHil paC'ieTa KRH8THKH H 

reoMeTpH'iecxott qiopMH wpoara TpaBIISHHH Tpexa c Y1JSTOM npocTpaHCTBeHHoro 

pacnpe.neJieHHH axTHBHHX neHTpoB _Tpa.B1I8HHH B fil'T.It; 
- CTPYKTYPY 6aaxa JJ;aHHHX ,It.JUI ID'T.zt~ a TaIOJte Jll'lKJI nporpaMM ,It.7Lil 

06CJIYU11aHWI 6aHRa ,n;aHHHX; 

- MSTO,II; onpe.n;e.neHJ!JI perHCTpau.l!OHHHX napaMeTpoB TpaBRMHX HTT.It, 
OCHOBaHHWl mi KaJIH6poBKe IIO MaKCRMaJU,!lHM ,ll;Jl.l'lHaM (wt) BllTpaB.7lRB88MWC 

TPSKOB H3B8CTHHX ,map; 

- BCII COBOKyIIHOCTI, nporpilMM ,ItJlJI ::!BM, p8aJIH3yDmyll nepe'iHCJI8HfW8 

BHlll8 M8TO.n;H p8.C1JeTa, a Trutll8 nporp~, RCIIOJII,3yDIIU!8 IIp0CTpaHCTBEiH

HH8 pacnpe.n;e.neIDIS JlOK8JII,HOro OTRJIHKa (IIPJIO) ,It.JUI pac1JeTa pasJIH'iHHX . 

napaMeTpoB Tpexon; 

- nee npe.n;cranneHHHe B .ItHCC8PTalUU'l pesyJII,TaTu pac1JeToB. 

Hay,rnoe H IlprutTK'i8CK08 3Ha1JeHR8 pa60TH 

Ilpe,I1;JiaraeMUI reoper.e.1Jecul rro.zr;xo~ nosBOMeT paCC'iHTHBa'l'I» IIPJIO B 

TpeKe HOHH3Hpym!8:li '18.CTHinl JJ.JI1i ncero KJiacca HTT.It / 4 /, 'KOTOpul RM8-

8T mnpoxy:v 6ucTpo pasBHBa.11111YDCH o6JiaCTI» npHMeHeR.WI. B Hee BXO.Itll'l' .i:mep

HM qiasua, 6HoJior.e.a, Me.n;nnnaa, reo.nor.e.a, apxeoJior.e.a, KOHTpoJii;·sa 

OKpy-EaDI118I cpe.n;ol, Ilp0MHIIIJI8HHQCTI, R T • .n;. 

Ilpone.neii pac1Ji!T IIPJIO .11 p!J,Ita. napaMeTl>OB Tpexon B paaJIB'iHWC MaTe

pnanax.- .ltJIH M8TO~a C'ieTa sepeH B pas6aBJI8HHHX qK>T03fdYJII,C.l'IJIX IIpoBe,n;eH 

pac1JeT. 'iH_CJia IIp0.IIBJl8HH~ sepeH B 6pyc1tax .n;JlR pasamc paCCTOHHHI OT' OCR. 

Tpexa p8JIIITHBl1CTCKHX .i:mep BO BCeM .1t.1'18Ila30H8 m'OMHHX HOMepoB, BltJIJ)1JaJI 

CI'3. C ]l8.1ll,D. anpo6anwt 8TOI'O M8TO,ll;a npone,n;eaa RHT8pilp8TanHJi 'i8Tllp8X 

TP8KOB B pas6aB.!!8HHOI 8MyJII,C.IUl T.Hfi P-2x8 ,It.JUI H,Itep KOCMl!'i8CKO;t'O H3JIY-

1J8HJ!JI /I/. ITpo.n;eMOHCTPH.POBaHH BOSMOmoCT.11 3TOro M8TO,IJ;a R IIO.n;TB8pll;lt8-

Ha nepCII8RT.IIBHOCTI, IIOCTaHOBKK .n;an.Helmllx mtCII8p.ilM8RTOB C pas6a.BneHHH

M.l'l qoTOSMJDII»CllRM.11 .ItJIJI n'oacm CI'3. Ilpone.nea pac1J0T nonepe'iBHX pacnpe

.n;eJieHd ODT.111J8CXHX IIJIOT.BOCTel Tp8KOB peJ:tfiTHBHCTCXHX .imep B qX>TOMaT8-

paa.ne T.Hfi P-2 R .eal,D;eH& 3aBKC.l!MOCTH IIIHPHHH Tpeita, 3!U{a.Ba.8MOI onpe.n;e-
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JI8Hllli1M 3ffil'l81Ul8M OIIT.R'l8CKOI IIJIOTHOCTJI OT aTOWlaro H0Mepa si;ztpa. Hrut
,lt8HH II~ II0'l8paarum TpeKOB ]1.JISI HeCKOJll,ltRX JJ;ttep, , cpa,IU! KOTOPHX 

CT3 c Z = II4. PaCC'IHTaHH saBRC.l'lMOCTR OT a.ToM.Boro aoMepa IIIRp!llm Tpa

Ka aepaJiliTmmcTCKHX H.,1.tep C WlJlllWi z B qx>TOSMyJI:r.CR.a Tlm M. Haal(eHH 

par.aCTpanl!OIDIH8 napaMeTpH M8T80pRTHOro OJUIBRHa JI 38.B.llC.aMOCT.ll MI( OT 

B8Jllll'lilHH 8.T0M.ROro HOMapa l, I n /. Sr.a pasyJII,TB.TH paC'leTOB MOl'yT 

6HTI, RCll0JII,S0BaHH ]1.JISI l!Ut8RUqmtaitl'l.ll Tp0KOB H.,1.t8p B 8KCII8p.lU48HTax II0 

II0HCKY CT3 .ll B 8KCII8pHM8RTax, llp0B0,10!MHX C nWI~ llCCJI8,ltOBaRWI sapJI

,JtOBOI'O cneKTpa KOCMH11ec1t0ro .ltSJI,Y'lewm BO BC8M ,IU!anasoaa Z . 
B ,IU!CC8PTanH.lt paCCMOTpaa PH.It BOIIpoCOB, OTHOCJllltl!XCH lt .ilCCJI8,ltOBa

rum CBl!S.ll IIOKasaHl!it HI'TJl C M8Xaa.ll3MOM 'iyBCTBaTeJI:r.H0CT.11. PasB.a:sa.eMHit 

IIO,ItXO.D; y,nITHBa8T CTOxaCTmty 3'l'0fi .CB.83.1, R. IIOJIY'lB.8Mlil8 B HeM M8T0,10,I 

pac11eTa MOryr 6lll'L RCIIOJII,S0BaRH ]1.JISI .IICCJI8,JtOBaRHJ:l npRpo,10,I 'iyBCTBHTeJil,

HOCTH KOHKpaTaoro aTTJl / 9 /. 
Cos,1taaRa 111aTo,Jta pac11liTa IIPJIO no 06'!.erq Tpeita 'laCTRnH BXJID'l88T 

n ce6sl B ita11ecTne aeo6xo,ItBMoro npoM8llyro11Horo aTana pemeaHe sa.na11 

Teop.a.a l\lHOl'OKpaTaoro paCC8JIIU!Ji 8JI8KT.POHOB C HOBI,IM. llCTO'lR.IIKOM 8JI8KTpo

HOB. Paspa60TaH M8TO,lt ll COCTaBJI8HH nporpaMMH ]1.JISI pac11eTa IIPJIO BORpyr 

TaK0rO RCTO'l!ll!K.a, 'll'l'O CB.W !IO C868 .HM88T llpRimWlllaJII,H08 3Ha'l8HR8. 

Tax, aan~ap, .It,llll T80pR.a SaIIHCJ! qx>T01'~'l8CRHX HS06paiteHHI C IIOMO

DU,IJ 3J18RTp0HHOI'O JJY'la 3TOT M8T0.D; II03B0Jllt8T paCC'lilTaTJ, JID6H8 xapaKTe

pllCTRltH IIOJIY'l8.8MHX .11so6paaead / 3,6-8 / •. 
Paspa6oTaa M8TO.D:, KOTOplil II03BOJill8T ]1.JISI It!mJtOI'O 3Ba'l8HHH aaep-

1'14.1! 8JI8ltTpOHOB pamaTI, peeyppeHTBH8 CRCT8M!i ypaBHaad .IUIJI IIp0CTpaa

CTB8HHO-yrJI0BWC M:>M8HTOB pacnpe.n;eJiead 6830THOCHT8JI&HO lt yr1r1 BWIBTa. 

B pesynTaTe ]1.JISI pac11liTa IIPJI0 Jm6oro nonepe1IHoro .. ce11eHJU1 Tpelta Jm6o
ro JJ;ttpa .It,llll KOHRpeTHoro .D;81'8KTOpa JlCIIOJII,SyeT.CJl ~ .I! TOT ie aa6op 

ItOaqi{mta8HTOB pa3JIOX8HHJ:l MOJIEiHTOB. 3'.rOT M8TO.D; MOX8T 6lll'J, JlCIIOJll,SOBaB 

Tamt8. B 06JJaCTHX, He Cl!J'I3a!UIHX C Teop.e.eit ,lt8T8ItTJ!p0Ba!lJ!H / 5,IO /. 
Paspa6oTaa 6aa1t .n;aaawt .It,llll xpaaewm .acxo.n;aol a IIOJIY'IBHHol D pe

sy.nI,Ta.Te pac11eTa JIRqJO.l)l!anH.lt 0 ,HTTJl, KOTOp!iit, KPOM8 OCHOBROI'O aasaa-

11erum, M'.>X8T 6mr, llCll0JIJ,S0BaH ,ItJIII C.HCT8M8.TJ13anH.lt .a RaKOIIJl6HHH aaqiop-
ManH.11 0. pas.!lll'lJUiX Ma.Te PRaJiaX fil'TJ( / 4 / • , . 

PaCCMOTpea altTyaJ!J,alil JtJill J41lK.PO,lt03ml8Tp.ilB H T80pw! ,lt8T8XT.lp0Ba

HHI! .. BOllpoC O Cyilt8CTBOBaH.l!Lll o6JiaCT.I aJt8ltB8.THOCT.J! CBII3.ll ,Jt0Sa-aq4elt'J.'. 

Haitttea RP.ll'?8pd IIOJlllJI8HlllR 8Jt8RBB.THOCT.ll CB.II3ll .n;osa-sqxpeKT, C ~OMOIJtf,B 

KOToporo npoaaaJIRs.aponaao oxoJio Tplf,,ItitaT.a pasJWmllX . .llTTJl .a noxasaao. 

'IITO 8,It8RB8.THOCTJ, .HM88T M8CTO .lt,IS: O,llR0I TpeT.R JIB HHX, .n;a .R TO 'l'OJlI,R0 
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IIpR B!lll;OJIH81UlR onpep;eJIBHIDlX ycJio:aait. CJie,n;oBaT8JIJ,H0, II0,JtXO,Jtll K npo6-
JI.eMaM p;eTBKTJlpoBaa.a.a:, ocaonarume aa rrpe,ltlloJI021te1UtR CYI!leCTBOBa.HM 

8,1t8KBB.THOCTH CBHSR ,Jtosa-~RT, B 60JILIIIRRCTB8 CJiyqaaB H8np8.B0-

M8pHH /2,4/. 
Ilpe,IJ;Jiaraewe B ,llRCC8p'ra,nruI M6TO,Jtll paC'leTa II0JIHOCTLD pea.imsona

HH B nmtne nporpaMM aa 311A, paCllf:'18.TRR KOTOPHX np.lIB8,Il8HH B IIp.Moxe

H,IDI • .ffsmt nporpaMWtponawm - qx>pTpa.H-4. Ilporpa.MMH, paspa6oTaHHHe 

]1.JISI .aCCJI8,lt0BB.IUUl B11WI1UUI npoCTpaHCTB8RHlllt pacnpe,Jt8JI8Rllit Altr aa x.aae

Tmty JI <pOpMy qip0HTa TpaBJ18IDIJI MOl'yT CSUTL I!.CII0JlJ,SOBaHH T8.!0l8 B. T8XRH

'l8Crull nBJlltX, aanpmep, .n;JilI pac11eTa MRKpOqJMI,TpoB, B K0TOpwt ,llRaM8T

PH OTB8pCTRit Tp8KOB H8 npeBllDiam npo6er.a 6 -3JI8KTp0H0B, qiopMl!lpyrmtwc 

3TR pacnpe.n;WleHHH AUI'. IlporpaMMH .D;JIII onpe.n;eJieB.Rfl perRcTpa,naoama: na

paMeTpoB ,11;8T8R'l'Op0B no_ MJ{ Tp8ltOB MOryr 6m:r. ll~8H8RH R Jill60My M8.T8-

pHa.ny HI'Tlt, o6pa68.THBa8M0My .c II0M0IIIJ,D nponacca TpaBJ18HM / Il /. 
IlporpaMMa, npe,llRasHa11eHHW1 .ItJ1ll pac11eTa ce11ead aKT.anana.a BHTpaWll!Bae

wa Tp8KOB, Wllt8T 61:ll'~ RCll0JlJ,S0BaRa JtJill paC'leTB. ce~ea.al JIRa.RTRBanH.11 

61!.0'l'K!Ulll, ll03TOMY. npe;ivraraeMHI B ,llRCC8p'?anH.lt IIO,JtXO,It .ll nporpaMMH MOllt

ao JICllOJIJ,SOBa'l'L .IUIJI pac11eTa K0~8HT0B OTROCHT8JILH0I 6R0JIOl'Jl'l80-

KOi aqJqJeR'l'llBHOC'l'H ll3JIY'l8Hd (0133). 

Anpo6a.ttHJI pa60TBJ 

0caoBHHe pesynr,TaTH .JtRCC8pTanim ,JtOKJia,zumaJlllCL Ha CeCCRIIX OJI~ 
AH CCCP (~~, MocKBa,X,1979 r. i ~HAH, anpeJIJ,, 1983r.), aa II ll I 
M~aapo.n;RHX KOHq>epeanwu: no fil'Tlt ( MllaxeH, ~Pl', 19'76 r., .· JT.aoa, 

i.Ppaanmt, !9'79 r.), a TB.DB 6Wlll llp0,ltCTaBJI8HH Ham MBll.D;y~apo,JtR0I ltOH

qiepeanu no HI'Tlt ( .AxanyJIJ,Ito, Mexcmta, .. !988 r.), Ha Mellf,eyaapo.n;aow 

K0Rrpecce II0 nayqaol qJOTOl'~ (DM6.PB,1C', Aar.mtll, !982 r.), ,ltOJIO&e

RH aa Ba.eCODSHOit lt0Hq)8P8RilW1 IIO npeienaHM CBOiCTBall qJOT0l'p$11ec1tHX 

MaTep.aa.noB ( qepaoroJioua, 19'79 r.), Ha m B IY BcecoDsHHX 1t0Hqiepea

naax no MRKpo.n;osRMeTpu ( ltbcRBa, 19'79 r. i YCT:r.-HapBa, !988 r.), 
Ha BaecoDsaol xoHqiepeanu •~TorpaqiH11ec1tHe nponecc11 aa ocnoBe rSJio

re.HJ!UtOB oepe6pa• (· qepaoro.noua, 1988 r.) .11 .aa XXXDI CoB81118-Hll no 

JJ;ttepnol Cll8ltTp0CltOIIU Jl CTpylt'l'yp8 m'OMH0l'O JJ;ttpa ( MocltBa, !988 r.). 
Bcero onyd.Jnmonaao II paCSo,. 

lto~OB8DHOCTJ, pesynTm'OB Pfl~O'l'B , 
B ,IU!OCBp'?anu llCllOJir.SYl)TCJ:l .It00TU8Hm B Teopu ,Jt8T8~,l:!)0Ba!WI lt 

11O118.RTY IIOC'?aHOBU pa60TH. lloC'?po8HH8 'f80p8Tll'l8CKOI'O IlO,ItXO.D;a JIBJ1ll8T

CJI ,JtaJII,Helmol pa3BJIT.R8M 8T0I ,eop.11.1 • 00.BOBaHO Ha .R3B8C'?HlllC saxoaax 
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ql.1'13.llltll l33a.l'IMO,IJ;ettCTBWi 6uCTpwc .l'IOB.l'I3.l'IPYDllllll -qaCTBit C B81Il8CTBOM. Aml.Jlo
rz,mo M8TO,Il;ll pac11eTa IlPJIO BltJll)"qaxJT ,Il;OCT.1Ut8HM T80pl!l..l'I MHoroKpaTaoro 

paCC8JlH.WI 8JI8KTJ)OHOB .1'I Jll!JIJIDTCH ,11;8.JII,H8lilll.l'IM pasB.l'IT.l'I8M ee M8TO,Il;OB np.l'I
M8HllT8JU,HO K IIpo6n8MaM ,11;8T8KT.l'Ip0BaffilH• 

Ilpa.B.l'IJll,HOCTI, M8TO,IJ;a pac11eTa IlPJIO, 009,IJ;aBaeMoro IIOTOKOM 8JI8KTpo
HOB, IIO,Il;'l'B8pz,neHa COBII8,Il;8B.l'I8M C 8KCII8P.l'IM8HTOM T80p0T.l'I118CKO! 3aB.l'IC.l'IMO

CT.l'I OT TOJIIIlHHU rrnocxoro qJOTOSMync.l'IOHHoro CJIOH saa118H.l'IS aHeprM, IIpll 
ROTOpoM o6e_CII81UIBa8TCH MaKC.l'IM8.JII,HaH -qyBCTB.IIT8Jll,HOCTI,, a Ta.Kllt8 xopollllt4 
cornac.l'IeM 8RCII8p.l'IMeHT8JII,HO! .1'I T80p8T.l'I118CRO! 3aB.l'IC.l'IMOCTel CII8KT~HOI 
-qyBCTBHT8Jll,HOCT.l'I qJOTOaMyJU,C.l'I.l'I <pllKC.l'Ip0BaBHOff TOJIIIlHHU OT saepru SJI8KT
POHOB. 

IlpaB.11J11,aocT1, MeTo,na pac11eTa IIPJIO no ocn,euy Tpexa IIO,Il;'l'BepJQteHa 
COBII8,Il;8B.l'I8M pac11eTHUX npo~el Tp8ROB H,nep C 8RCII8p.1iM8HTBJII,HBMJI B qJO

TOSMyJILC.l'I.l'I. TeopeT.1'11180:ttaH 3aB.l'ICD!OCTI, Ml{ TpeROB 0.1.LIUl.l'IHa OT aTOMHoro 
HOMepa peracTp.llpyewro H,npa, IIOJiy-qeHHM IIOCJI8 K8Jlll'.6p0BR.l'l H,Il;paM.l'I c 

aTOMHUMH HOM8p8MI! B ,Il;.l'IaIIasoae Z = 24--36, ,nana xopomee cormc.ae .nnH 

ypaaa Z= 92: sxcrrepRMeHTMLRoe sila1Ieaze L '"o = II00-1200 MRM, a 
pac11eTH08 L ..,a, = II60 MKM. 

Q67:.8M .ll CTpmypa ltHCC8QT8ITl!IJ • 

JteccepTaitWI COCTORT .1'19 BB8,11;8H.l'IH, IlHT.l'I rJiaB, 38KJID118HRH, IIPMO

llt8HRH, cn.acxa IU!T.l'IJ)OBaBHOI JlllT8paTypu RS 193 HaSBaH.l'Iff. 0CROBR08 co
,nepxaaae ,Il;.l'ICC8pTanRR .l'I3Jl0llt8.BO Ha 150 CTparumax, RM88TCH 20 Ta6Jllll( 
R 50 paoymroB. 

Qo,IIepzarute ltHCC8 QTSIUl.l'I 

Bo BB8,11;8H.l'I.l'I RpaTKO OCB8~8TCH .l'ICTOp.l'IH IIOCTaBOBR.l'I pa60TU, OTM8-

11aeTCH aKTyanHOCTI, llp0B8,11;8R.l'IH HaCTOHll!8ro T80p8T.l'I118CROro .llCCJI8,Il;OBa
HRH, CqJOp,tyJlllpoBaaa nen ,Il;J!CC8pTaIU!OHHOI pa60TH .l'I IIOJIOll8H.l'IH, BUHOOR
Ml:,18 aB'l'0poM Ha 3amRTy. ]taHo RpaTK08 OIIICaa.l'Ie ,Il;.l'ICC8pTaitRJ! no rJiaB811. 

B rrep:ooft rme IIpe,nCTaM8H JLIIT8paTyp.aut o6sop, IIOCBHIIl8HHuft .l'I3-
JI0llt8HJD) g83.l'I118CRHX OCHOB T80pl!l..l'I ,11;8T8RTl!p0BaB.l'IH .ll COCTOHH.l[J) Teopu 
,11;8T8RT.llp0Ba8.l'IH K MOM8HTY IIOCTaHOBKI! H8CTOHII!81 pa6oTu. B o6sope IIORa
saaa BOSMO:&.BOCTI, 06i.e,Il;.llH8HJ!H 6onmoro KOH'l8CTBa ,11;8T8RTRPYJ)llllll MaTe
p.l'IaJIOB B O,Il;.l'IR ItJiaCC Hl'TJ{. Tpeu 6uCTpux H,11;8p B MaT8pllaJiax fil"l'l{ .l!M8DT 

CJIOZ.BYJ) B8TBalllYJ)CJJ CTPYRTYPY• Ilep:u-qaae BSrutMO,nelCTBHH H,nep c aTOMa
Mll ope.nu np.l'IBO,ItliT K Bll6.l'IBaB.l'ID .1'13 aTOM.BHX o6oJI0118K IIOTOROB i -SJI81t'r-
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pOHOB, rrpo6er.11 ROTOpHX Moryr ;D;OCTaraTI, COTeH MHKpOH R 60JI88o ,It8Jll,Ta-

3JI8KTp0Hll nepBoro llOKOJI8HM cnoco6HU BUSUBaTI, reaepruum IIOTOKOB 
E -aJieKTpOHOB BTOporo IIOKOJI8HRH, a Te, B CBOD 0'18!)8,IJ;L, ·noTOR.l'I CJie

.nyx>IIUU IIOKOJiemtii .l'I T.,n. IlpR npoxol!r,ll;eH.IU! -qepes cpe;n;y ,11;8T8KTOpa 
li' -aJieKTpoHU aCII!iTUB8JYl' CRJU,Hoe MHormtpa:raoe pacceHHae, ns-sa 11ero 

RX Tpa8ItTOp.l'I.ll .l'ICRp.llBJIRDTCH .ll nepe~yrHBamCH. B pesy~I,Tm'8 B03,11;8itCT
B.l'IH Ha ,11;8T8KTOP o6mero IlOTOKa 3JI8KTp0HOB B HeM IIOHBJIH8TCH H8ROTOpoe 
npocTpaHCTB8HH08 pacnpe;n;eJieHRe JIOKSJII,HUX OTKJlllltOB, K&i,Il;ufi .1'13 ROTopux 
3a.KJm118H B MaJIOM M.l'IKpoOCS7:.eMe, ,Il;R8M8Tpa nopH,11;Ka M.l'IKPOHa .1'I M8HI,me.Pas
M8p 3TOro M.l'IRp0067:.8Ma JIBJIJ!8TCH xapaKT8p.l'ICTRlJ8CKOI B8JI.l'I11.1'IHOI ,IJ;nH KOH
RpeTHOro MaTepaaJia .1'I Il03TOMy MOlltHO C11RTaTI,, 111'0 BC8 Hl'Tl{ co,neplita.T 

MHOllt8CTBO 11yBCTB.l'IT8Jll,HHX M.l'IKpo067:.8MOB onpe,neneHHOro pasMepa, llt8CTKO 
saxpenJI8HHHX .ll paBHOM8pHO pacnpe;n;e.neHHHX no BCeMy od'J,euy ,11;8T8KTOpa. 

IlpoCTpaHCTB8HHU8 pacnpe,neJIO.BM JIOKaJII,HOro OTKJIBKa qiopw,:pYJOTCH B oc

HOBHOM ,-3A8KTPOH8.M.I! C upo6er8M.l'I, npeBOCXOMIIU™H pasMepu tIM, B TO 
BpOMH RaK aerrocpe;n;CTB8HH08 IIOHBJI8H.l'I8 JIOK8.JII,HOro OTKJIRKa Bll3UBa8TCH 
C 60JII,fil81 BepOHTHOCTI,I) d-3Jl8RTp0HawI, npo6er.a KOTOPWC IlOPH,IJ;Ra pas

M.epoB 1™ R M8HI,me. HMeHHO co61iTRJI, np.lll30.IV!lll.l'I8 R o6pasOBaHRI!l Tarull'. 
i -3Jl8KTJ)OHOB, JIBJIHIOTCH SqxiieKT.l'IBHUMll no OTHOW8H.l'Ill K IlOHBJI8H.l'ID JIO

KaJII,HOro OTKJI.l'Ilta • .1vIJI BC8X MaTepRaJIOB RTT.It npRM8H.l'IMa MHoroy.napliaH 
MO,n8JU, OTRJIRKa, B KOTopo! nonaraeTOH, 111'0 ,IJ;nH llOHBJI8WUI JlOKaJ1I,HOro 
OTKJll!Ka aeo6xo,n.l!MO KOJI.l'I118CTBO SqxiieKT.l'IBHHX co6UTm1 B 11yBCTB.l'IT8Jll,HO! 
o6JiaCT.l'I, npeBOCXO,Il;HIIl88 H8ROTOp08 rroporOB08 11RCJIO V , (MO,IJ;eJII, Y-y.na

pon). HeCROJll,RO l}M MOryT BXO,Il;RTL B o.ney perRCTp.l'IpyD11(9D e,n.l'IB.l'Iny TOllt8 
M8JIUX pasMepoB. B ST0M CJiy-qae HYJKHO roBOP.l'ITI, 0 JlOKaJII,HOM OTKJI.l'IK8 
M.l'IKp08JI8M8HTa, KOTopul llOHBJIJIOTCH TOJII,RO llOCJI8 OTKJIRKOBfl1l!M, BXO,wl
lll.l'IX Bero CTPyKTYPY, (Mo,neJI1, m-;mmeae!). B o6sope npoBe~eaa'aaaJio
rRH B CBOttCTBax M82Qzy pa3JI.l'I11HlilMII MaT8pRaJI8.Wl HTT,It. MoxeT CYJ!l8CTBO
BaTL, HanpRMep, Ka118CTB8HH08 rro~o6Re T8MI18paTypaol .l'IJlll Bp8M8HHOI 
saBHC.l'IMOCT.l'I xapaRT8pRCTRK TpeROB B pa3JI.l'I11HUX MaTepaaJiax HTT,It. 

Ha OCHOBe aH8Jll'l3a T80p.l'I.l'I ,11;8T8KTRPOBaH.llJl R TeopH.l'I woroKpaTHOro 
paCC8HHRH ycTaHOBJI8HO, 111'0 B JlllT8paTyp8 OTCYTCTBOB8JI.l'I pa6oTu, BRO
Topux: 

- CTpOMCH 6H e~RU! TeopeT.l'I118CKBI rro.nxo.n R paCCMOTp8H.l'ID pas
Jll!l11HHX MaT8pRMOB RTT.It Ha OCHOB8 y-qeTa B8pOSlTHOCTHUX co6m.l'II, npoac
XO,nJ!IIUlX B lIM npa npoxox.n;eHU -qepes ,11;8T8KTOP UOTOKa 3JI8KTpoliOB, .1'I 

6wm 6H nony-qeHu 061Il.1'18"BI:1Pallt8WUI ,IJ;nH Up0CTpaHCTB8HHHX pacnpe;n;eJie.!U!I 
JIOKaJII,HOro O'l'ItJI.l'IRa, Il03BOJVmlll.l'I8 IIp0BO,Il;.l'ITI, pac11eTH B M0,11;8Jlit V -y.na.
poB c y-qi3ToM MHoroxpaTHoro pacceHHM aJieRTpoHoB; 
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- pema.naCI, 6H COOTBBTCTBYJOmasI CJiyt!8IO .acnycmurn.a: 0 -3JIB!tTpoHOB ~ 
'la Teop.a.a MHOrOKPaTHOro paccemtrui:, B ROTOpoli RCTO'IH.l!R .ll3JiytiaeT SJieKT

poHH no.u; HBK0TOpHM yrJIOM K OCR CRMMeTp.a.ll; 

- paspa6aTHBaJmc:r, 6u anrop.llTMH n nporpaMMH ,It.lllt pacTieTa IIPJIO B 

Tpe1te 6HCTporo MHorosap.g:a;Horo H.D;pa, np.l!MeHRMHe ,It.llli Boero KJiacca .lITT.It; 
- R3Y'laJiac:r, 6H CBJI3I, KRH8TRKR Tpam!BHWI .II 40.PMH qipOHTa TpaBJieHWI 

c IIPJIO B Tpe1te TiaCT.l!IUl. 

BoCIIOJIHBHRe JKa3aHHl:lX npo6eJIOB B RCCJie.u;oBa.HID!X Teop.a.a .u;eTeKTRpo

BaHWI JIBWIOCI, rrp.atmHOH ITOCTaHOBKR HaCTOJllll8H ~CC8PTanROHHOH pa60TH. 

06:JIR8 TI8PTH rrpe,u;CTaBJI8HHOro B nepBOtt rJIB.Be o6sopa C BHT8Kaxm?HMR .ll3 

Hero BHBO.u;ru.rn: 0 B03MOlKHOCT.ll .ll Heo6xo~OCT.ll e~oro T80p8T.ll'l8CKOrO 

pacCMOTpeHruI 6HJIR .ll3JIOX8HH aBTOpoM Bll8PBH8 Ha BoeCOD3HOM pa6oqeM co

BemaHRR ITO B03.u;ettcTBRD pa,It.llan,aR Ha 6ROJI0rR'l8CK.ll8 o6~8ItTH B 1979 r. 
(MaPT, r.Ilynurno). 

Bo BTOOOH rJiaBe CTp0RTCJI Teoprui: perRCT~ IIOTOKOB 3a.PJllt8HHHX 

qaCT.llq C llOMOJltI,JD' fil'T.It. CHa'IaJia paCCMaTpRBamc.a:, TOJII,ItO II0TO!tl! 3JI8KTpo

HOB R BHBO.It!ITCH BHpaJK8HruI ]I,1IH. B8pOJITHOCT8H llOJIBJ18IDm OTRJimta r:,n B 

lIM C KOOp.IUUlaToil: -{ • BHBO.u; npo.l!SBO~TC.a:· B TpR 3Tana. CHa'IBJla sami:cH

BamCH B8pOJITHOCT.ll IIOHBJI8IU!Ji OTICJUllta IIPR ycJIOBRJ! IIOII8,ltaHW! B 1:Ild KOJil!

qecTBa 'f, 3JI8KTpoHOB C 38,lta!UWM Ha6opoM OCTaTO'IHHX npoderoB s, , Ha

lipaBJI8W Ji, R TO'l81t m:o.u;a B liltf f. t SB.T8M C IIOMOll!I,I) ~pefilU!a.n:r,

HOil: qJYHK®R pacnpe.u;eJ18HJ!H 3Jl8KTpoHOB ft:i;f,s) B 1IpOCTpaHCTB8 f.t,"f,s), 
3allRC!lBa8TCH pacnpe,u;8Jl8HR8 3Jl8KTpoHOB Ha IIOB8pXHOC'l'R lIM RC llOMOmI,11 

3T01.l: xe ;fmtr(IU'l 3anRCHBa8TCH B8p0SlTHOCTI, IIp0XOJm8HRH Tiepes IIOB8PXHO

CTI, liltf i 3Jl81tTp0HOB. ,Ita.nee npooo~TC.a: 0YMf,UIPQBaH.1!8 IIO qJ01)MyJl8 Eaiteca 

B8pOJITHOCTett BC8X nepetm0Jl8HHHX co6matt, TITO .u;JlH TiacTHHX C.7!YTia8B 

\I = I,2,3 ,1taeT: 

-\ 
•- -Al( 1 - e ) 

Ji{1) = i - e (I) 
-t 

f,
:+ - -t -N<1 - e ') 

2
("l.)= 1 - C 1 + N(\-e >)-e (2) 

f...,..Ci) = 1 - (1 -t ..v<\•e-\ + 111 <tte-~ +,vt<te-~i 
'l.. ) 

e -N< 1-e-l> 
(3) 

lO 

I 

3.itec:r, yroJU,HH8 c1to61t11 o6osHa'Wl:lT RHTerpa.n: 

J JJi f(JifiJJc;J/Oi.f.s)(· •·· -)Js 
vrRJ<-o 

<······) (4) 

h - HO ll4aJIT, It IIOB8 px.HOCTR lIM q • 
,Ita.nee B ~CC8PTaqRR aH8JIR3Rpymc.a: 0BOHCTBa IIOJIYTI8HHHX BHpaJKeruul: 

I') f- ,.. 
]I,1IH. r-i,(~}. HanpHMep, ec,ra np.awrr1,, TITO "ll!C.710 3qxp81t'l'RBHHX 006.ll.l'Rit 

\(5) sa,naeTc.a: OTHomeHneM 3HepreTll'l8CltliX llOTep:r, 3JI8KTpoHa lH: BHYTPR 

OT,ll;8JlI,HOro lIM It. _xapaitTepRCTR'48CitOit J38Jll!tmli8 3HepreTRTI8CKOit l!yB0TB.11-

TBJII,HOCTR l!if., ,It.llli 8Toro lIM, TO, Ka.It II01tasaao B pacCMaTpRBaBMOit rJia

Be, MOlflliO IlOJ!ytIRTI, yCJlOBRe, IIP.il Bli!IIOJIH8H.l!.I! ItOToporo ,It.llli o.u;Hoy,napaoit 

MO,ll;8J!R OTitllRKa .HMeeT M8CTO 8,It8KBaTHOCTT, CBJISH .u;osa-3(pql8KT: 

\ (;) llEUJ (< 
LY!.Eo 

1 (5) 

B Ta6JIRqe I npaBe,u;eH p.R;Zt Ma.Tep.i!aJIOB fil'T.lt, yrrop.g:a;o-crewnIX: no Be

JI.ll'n!He \,..,,., B P8.IIl1TRB.l!CTCKOM MHHl!Myf.48 ROHRSanita 3Jl01tTp0H0B. Kait 
C.718,ll;yeT .118 Ta6Jil!IUl, .l3 CaMOM 6Jllll'OIIpru:ITJlOM c~e .u;JlH BHIIOJIH8RHJ!; 

8,It8RBaTHOCT.ll CBHS.11 ,u;osa-S~KT t.hil~ Q.I .11M88T M8CTO BCero ;n;mt .u;Byx 
TpeTeli npe,u;CTaBJI8HHHr MaT8pRBJI0B., a .ltlll! BHepr.llit BJl8ItTpoHa E=5.4 xeB 
8,It8KBa,THOCTT, m.teeT M8CTO TOJIT,R0 .u;JlH o.u;ao! TI8TB8PTOR llac'.r.11 MaiepRa

JlOB, ,Ita .R TO J!RIIIT, np,a BHIIOJIH8H.l!R ,ll;0IIOJIHRT6.llT,HHX yCJl0B.illt, T.R. BTR 

MaT8p.llaJIH 0;IlllC!lBamCH MHOroy,napnoil: M0,ll;8JIT,J) OTKlI.lllta. B Tp8TI,8I ltOJIOH

R8 Ta6.1!l!ItH .u;aHH aaepreTRTI8CKHe noTepe: ( dE / ch ) 0 , KOTopue xapaxTe

p,asym TiyBCTB.llT8JU,HOCTI, 1JM - '1811 60JII,11!8 (df /4.S )0 , T8M MSH!,1118 ttyBCT

BJ!T8Jll,HOCTT,. C llOMOJltI,ll (JE /clS ) 0 B8ll'liUiy t<sl M0JEHO SallRCa?r. Tait: 

~(s) = ~f/JsJ/( dE/Js) 0 • (6) 

Ilo.u;po6aoe co.u;epJEarule 3T0I TiaCT.11 rJiaBH 6HJIO R3J!OX8HO B padoTe_/4/. 

B ,It.l!C08PTaIUUI noxasaao, TITO BH_p8Z8HRH (I-3) 0llpaB8.u;JIRBH ,It.llli Jlll

OH:X: llOT0lt0B ROHRS.llpYJ)i!tB,X llaCTmt, a ne T0Jir.K0 ;n;mt BJieitTpoHoB. B xax

,ll;OM KO.!!Kp8THOM c~e .u;o.lmia 1l'!,ll0J!I,S0BaTI,C:S: /ct.,z,s) ,paCCMa.Tp.l!BaeMO-. 

ro Tl!na Tiacuq. BepoHTHO0TR P,. ('i) OTHOCJITCH It ne~T . ..l!BHHM (pyHitqR<m 
HaJiaM. C llOM0ntr,DBupaxeHd (I-3) OHII B!ipa:E8HH Tiepes' 8,lWITIUIHH8 -

< l II 
e -\> ., .B .ItRCCePTSJ:lIDI noxasaao, 'l'l'O :aupaxeWllI (I-3) 6'Jl!.Y'l onpa

Be.ztUBam .ItlUI CMemawwx IIOT0ltOB llB.CTlDt, 8CJ1R B !il!X npoR3B80T.I! 3mt8-

Hy: Nq·te-}> - ~,.,,<,~,·}~. r.u;e N, J[ <···>, OTH0CHTCJi It t-OIQ' xormo

ll8HTY CMemaaaoro llOTOKa. .I{a.nee II0ita3HBa8TCS CIIpaB8.ztmIBPCTT, C.7!8.Icyl)

llt8r0 Y'l'B8PJm8WllI1 aHal!OrRtJHOro J!3B8CTll.Oii TeopeMe !Jaao ,l(Jl!I r -.13.Jry-
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'll8H.l'Ul: IIPH H30TPOIIHCXi1 HCT01IHI1KE: 1IACTI1U, PABHOMEPHO PACIIPFJ[FJIEHHOA no 

BCEMY IIPOGrPAHarBY .ltEl'EKT0PA, HHI'EI'P.AJThH0E II0KA3AID!E .Iml'EKI'0PA HE 
3ABfCH.r OT MH0r0KPATHoro PACCEHHWI PEI'HCTPim'EM!lX lJACTIIll, BK1IIJtIAff 
3.lIEKTP0H!i, EC.IIH lJYBCTBHTEJIE,HUE Mill<P00B'b'EM!l IMEDI' cmWIECIO'D 00:EMY 
c .ltHAMETrowt, HAMH0ro MEHI:1filM BEJIWIBH!i OCTAT0lffi0r9 IIPOEErA lJACTlfil, 
HCIT!lrlffiAKXIMX MHOrDKPATHOE PACCEHHHE. STa TeopeMa 3H8.'ll.lfl'8.llI,HO YII.POi:ta.-
8T paC'lleTH 1IOKa3aHrui )teT8KTOpa. ,1Ia,:tee B rJia.Be paCCMaTpHBaeTCJl B03MOX
HOCTI, )tMI,Heffmero o6o6~eHRH BHJ)8J18HRtt .lt,71Jl r: (f) Ha CJIYtiatt,. KOr)ta · 
H606XO)tRM Y'lleT BHyTpeHHRX q>H3H'll8CKRX COCTOmutl!: TIM. ECJIR npe)tllOJIOllTI,, 
'llTO,JIOKMI,Hllii OT~ HBJ!Jl8TCJl pe3yJII,TaTOM BR3yMR3a.nHH orrpe]teJieHHo:ii 
)tOJlR qJH3H'll8CKO:r<) aHCaM6M BHyrpeHHRx COCTOJIHRtt TIM, TO TOr)ta B8JlR'llRHa 

' l 11 

\ )tOnxHa 38.BRC8TI, OT HeKOToporo B8KTOpa COCTOJIIDU! ~ , KOM1IOH8HTa
MR KOTOporo Moryr JIBJI.liTI,CJl pa3JlR'llHH8 napaMeTpu COCTOHHRH, Ha.IIpRMep, 
TeM1IepaTypa T0, npoMexyr~K Me21!,IU' npeMeHeM zsroToBnerum MaTepza.na H 
BpeMeHeM 3KC1I03~H, HJlR M8l!JtY MOM8HTaMH 3KC1I03~ H :nasyanzsa.naz 
H JtP• ~H3H'll8CK08 COCTOHHHe 1IM MOXeT H3M8RllTI,CSI mut B pesyJII,TaTe BHem-:
Hero B03)tettcTBIIS1, Ta:!t H CaMOIIpOH3BOJII,HO. HanpHMep, B03MOXHHC1IOHTaH
HH8 rrepexo,nll tJ:M.»3 COCTOJIHM OTKJIHKa B COCTOJllll8, KOr)ta OTKJIHK OTCyr
CTByeT. B qJOTorpaq>H'll8CKRX 3MyJII,CllJIX 3TO 1Iplll30)'.tHT K perpeccnn, a B 
6HOTKaHSIX K npoueccaM penapaiurn ll T.)t. BosMOlKHll Truoite 1I,POTHB01IOJIOX
HH8 CIIOHTaHHH8 nepexo,nll B COCTOJIHHe OTMHKa, 'l'l'O 6YJJ,eT )ta.BaTI, co6cT
B8HHlitt (l)OH MaTepaa.na. B ipOTOMaT8PH8Jiax 3TO BYMl>, B MaTepHMax, 1IO)t
nepraeMHX npoueccy TpaBnearui:, - co6CTB8HHaJI CKopocT1, TpaBnerum • .Irmi: 
YtieTa 3THX ,n;ayx TH1IOB CIIOHTaHHWC nepexO)tOB 'llHCJIO 3qxp8KTHBHHX C06HTHH 
MOxeT 6un npe]tcTaruieao B BHJte cyw.w JtByx cJiaraeMHX: 

' \ -t/~ 
"" . C + t ,c,, . \ 0 • , (7) 

IlepBHfi 'V18H OTHOCHTCJI K 3qqieKTHBHHM C06HTHHM
1 

BH3HBa0MHM HOHH-

3Hpyx>~ett tiaCTimett, a BTOpo! - )t068l3Ka Sa C'lleT C1IOHTaHHoro 1I6p8XO)ta 
lJM B COCTOJIHH8 OTKJIHKa. IlO.llllJ18HHe OTI_UIRKa HYJtHO pacCMaTpHBaTI, He TO-
JII,KO ItaK pesyJil>TaT B03)t6itCTBHSI Ha tJ:M HOHH3Hpyx>~ett ,'llaCTRUH, HO H KaK , 

pesyJil>TaT rrpouecca BR3fMRSB_;tIDI· IloaToMy npn BR3YMR3a.naH tiepes, Bpe-:- .'·l\ 
Mli t iiocJie 3~C)!.03HIUIB 'v, t. h~ t) 6y)teT TaKott, RaK 6YJJ,TO tiaCTHua :; 
1Ip0.1'13B0Jia B e ~ pas M8HI,ID8 3qxp8RTllBHHX C06HT.ait, '118M IIO OTHOID8HBD j 

K npoueccy BHSyaJIHs~ cpasy :are rroCJie aRcrrosaIUIB. B JtHCCepT~ no-
1 xasaao, 'ITO B npncyrCTBRH co6CTB8HHOro qJOHa B8pOSITHOCTll . P./rt,t~) OIIH- 1 

CHBa.J:lTCJl BHpru!t8IUUIMH: 

12 

'/ 

Ta6JIRUa I. YIIOPR)tO'll8HRe flTTJ{ IIO KOJIR'll0CTBY 3/MJeKTllBHHX aKTOB .BOHH-
3a.nHH \t ,.,;,, , 1I,POll3BO)tHMHX B lll/1 OT)t0JII,HHM peJIRTHBllCTCKIDA 3JI8KT,PO
HOM / 4 / 

Jeli . AE M 
\l ~ •LlE0 \ = .Ofo Af f) ~ J~f'r,rnB CM

2 
J{eTeKTOpH 

... ~ S.'fk,6 s ~ CM •ds/ r 

I CT8KJIO 750 I700 0.0588 0.0267 
2 TepMOJJJ:JMaH8CU0HTHHit 

)t03HM8Tp L j f 23.4 500 O.I96 0.0849 
3 ]laTn,JUIH u.o 230 0.392 O.I95 
4 KpllCTaJlJIH ,,t,,qJ ( Tl) 7,.20 I29 8.25 2.I8 
5 Ko,n;ax NTB-2 3.20 57.0 I.54 0.399 
6 A-AJiaHHH 8.8I. 18.6 2.8I 2.8I 
7 llosHMeTp ~pmte 0.538 I2.2 7.05 4.03 
8 Mrulepa;u,aoe MaCJio na 

XH)tKOM CUHHUHJIJIRTOpe 
c PPO , 0.453 I3.3 3.72 4.37 I 

9 fu$pJt K-5 0.5IO 9.00 9. 80 4.99 
IO liJn4:oPJt S-5 0.22I 3.90 22.6 5.93 
II HilTpaT U0JUIDJI03H O.II8 2.3I 17.0 11.0 
I2 Bo3JtynIHH:il )t03HM8Tp 

0.IIO 2.46 35.2 17.7 ~PHRe 
I3 TnepJtaJI 6aKTepHo,para T-l 0.068 1.55 29.2 29.2 
4 TBi"}JtaJi 6a:itTepao~ara 

X- 4 0.064 I.46 · 31.2 31.2 
1[5 J3 -rana:Ecr'osHJtas 0.050 I.I3 60.0 . 39.9 
:rs ieRCaH IIOJIHKap6oHaT 0.050 I.IO 39.6 39.6 
r, * TBepJtas.t 6aRTepH0¢ara T-I 0.050 I.IO 40.2 40.2 
"8 Ifm,qiopJt K-2 0.0258 0.455 195 51.2 
1!9 TpancHH O.OI48 0.340 '135 135 
~o HJI1,ipopJt K-I O.OOI36 0.024 3680 976 
~I HJI:i,qiop,n; K-0 0.0007 0.013 6740 1620 
~2 .ltponenue KJieTKR 0.00048 O.OII 4I40 4I40 
~3 EaKTepHMbHHe crropu o2 0.00031 0.0074 6360 6360 
124 CJI10Jta 0.00025 0.0059 2460. 749 
~5 EaKTepnaJII,HHe cnopu N 2 0.00025 0.0057 7920 7920 
26 EaKTepna.n1,nue cnopu Hz5 0.000136 0.0031 14600 14600 
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P/\ (r)-=- t ,,Q 
e - He+ N <, - e-t>) 

-{ 1 -+lo+Nq e-\>t•e-(}0 +,v{1-i>J (8) r: .,,_ er> = 1 
IJO 

r;,}J<> -::: 1 - {1 -t}o-tN(\c.-\+fc,vn\,-~ -f 
(9) 

<,
0 

+ N<te-t>{J}· e_-<t,.+N<1..;.e-~). 
(IO) 

B ,IUICC8pT8IU!H npoBO,IUITCH o6pa60TKa JIHT8paTypHmc 3KCnepZM8HTam.

HHX ,!(aHHIDC no perpeCCHH Tp8KOB H Bl!HHHHH ByaJm Ha IIJIOTHOCTL Tp8KOB 

B ,smepHoll aMyJII,CHH. BeJIHl!HHa 'f B TpeKa.X ;;- -:M830HOB OKa3aJiac:r, paB

HOff 150 CyTK8M. 3Kcnep.0M6HT no. ByaJIR no~Bep,nHJI nprulHJILHOCTI, B.blpalt8-

HHH ~ Pvt ('f) • 3Ta 'iS.CTL ,!(HCC6pTa.niIB orryOJllUWBaHa B / 9 /. 

B -rpeT:r.eff rJiaBe pemaJJTca s~a'Ill -reopHH MHoroKpa.THoro pacceaa.l!JI. 

C neJILD HWCOlK,Il6HHH npoCTpaHCTB6HHllX pacnpe,!(6JI6IDlff B6JIHtmH <t-e-t), 
BXO,nmitllX B BUP8.lit6HHH ,It1lll P\ (f) T60p.lIB ,!(8T6KTHpoBaH.l!JI. lt1Iil a-roro 

Heo6xo~o HCITOJIL30Ba.TI, KIIH6T.Hl!8CK06 ypaBHeHHe rrepeHoca 8JI8ItTpoHOB: 

¥<Jf,r,s) _, /< .... -.. ) Nj [/ ~"' I .... ,... (II) - Js -+ JUI x,t,~ : <.n.,~,i}- (.Jt,i,s))6fk-i?)dl('. 

3,!(ec:r, N - 'IRCJIO aJieKTpoHOB B cM3 cpe.Jni; tf(1X-;('1) - ~qxI,eperunmJI:r.Hoe 

C81i8HH8 paccemlJ!II 8JI8KTp0HOB lil3 HaITpaB1!8HHH '](
1 

B HaIIpaB1!8HH8 A • 
C IIOMOl!lE,J) ypaBHemm (II) MOltHO llOJiy'mi'L pexypp8HTH.b18 COOTHom.e.

.!Ulll M8ll[,ey npoCTpaHCTB8HHO-yrJIOBYW! MOM8HT8Ml'l OTUCrumaeMHX pacrrpe,!(e

JI6HHff, Hru!:TH H3 COOTHom.eruut MOM6HTU,. a 38.T8M no Hl!M BOCC.TaHOBHTL 

OTHCKHBaeMUe pacnp6,It8JI8HM. Teopaa ,!(8T8KTHp0BaH.llf! H8.KJIB.'AHBa8T Ha aTy 
CX6My psm CYl!l6CTB8HHHX OC008HHOCTeit. Bo-nepBHX, 00.b11iHH8 M8TO.Jni peme

HHH peeyppeHTH.blX ypaBHeH!ilit B Teopu ,!(8T8lt'l'Hp0Ba.RM Tpy;rtHO np.RMeIDIMH, 

Tait KaR Tpe6ym HepeaJILHO 6oJILmoro ItOJIH'<;!;~CTBa M.~HHoro !!peMeHB, ,It1lll 

pac'l:eTa IIPJIO B 007>8M6 Tp0KOB paaJIH'l:H.blX ,smep. B .IUlCC8.PTanH!il npe,ItJlara-

8TCH crrennam,ao paapa60Ta.amdt onepaTopim:ll MSTO,!( pems.lW! pseyppeHTHHX 

ypaBHerutit, B ItOTOpoM peam!SyDTCH TS ZS H,!(Slil, '?L'O lil B MST0,!(8 ~~ 

rpaaa. B RSM OTHCRRBam'CH HS Ca.MH npoCTpaaCTB8HHO-yrJIOBR8 '40MSHTH 

pacnpe.n;eJisruut, a HX pasJIOJtSID!H no IIOJIHHOMBM Jieza!l,lijla OT yrita BWiaTa 

3.!ISKTpoHOB 60 • HanJ:tsHHRS 0,!(lilH paa ,It1.U1 .BaOOpa 3H8pr.ltii 3.!I8KTp0HOB :S 

Ita.KOM-JI.IIOO MaTepaa.na, Orul MO!'yT MHoroitpaTHO acnom,aoBa.T:r,~ wm JID6HX 

C81i8H.ltii Tp8Ita JID6oro ,smpa B pacCMa.TpHBa8MOM 148.Tapaa.na. CYl!lROCTI, 8TOro 
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onepaTOpHoro M8TO,na TaICOBa. PeeyppeHT.llli8 COOTHomeHHH ,!(JIH MOM8HTOB 

MOryT 6Hl'L IIp0,!(CTaBJI8Hli B onepa-ropHOM BH,!(8: 

I ... P, J " " f "· ,., ,.. + k .. I "I( f. .. , ,,, I+ I( +.2. 
= G -t & e,,., :1. e,,-, . i .f,,., . 

"c "•+1 
OrrepaTopu Gt H c., CBfISaHH M8ll[,ey co6ott COOTHOllI6HHllMH: 

,. /(fl - ".. A Ir. A I< • • G K+t = G- I< i,_ I<. 
G- 1 ~ C- l . G-1 + Gi , ~ 1. 2 

(I2) 

(IS) 

B MCC8pTannH MCCJ!6.nyl!l'rCH CBOHCTBa 3TlilX orrepaTopoB il aa OCHOB8 

aTRx cBoftCTB c noMOl!lLD. cooTHomeHHit (IS) cTpoaTca aJiropRTM noacKa 

K08qxlianH6HTOB /3 ;•:·:. wm paaJIOJK8HHJI no llOJIHHOM8M .IIelltaH,lU)a OT yrira 
. ' ' 

BWISTa 8.!I8KTpOHOB e., : 
!t=·,,,,e.) = f.3 

ti,p, 'f f. o () ) 
[ e Jl1 "' t' ( (&)S o e' , 'it. 

(I4) 

!Ip.a BOC.CTaHOB118HBR IIpoCT paHCTBSHHRX pacnpe.n;eJieruitt HSOOXO,IUIMO 

y'l:8CTI, ,!(B8 ,!(pyr.He oco6eHHOCTR, HaKJia;iumaeMUe T80pH8li ,!(8TSK'l'Rp0B8.IUIJI. 

Bo-nepBHX, eyzao BOCCTaHaBJ.l.l!Ba.TI, pac!Ip8,!(8J!8HM qiyruo:uiit, KOTOJ)l,!8 OT-

' HOCHTCJl It OOJI88 mHpOitOMy KJiaccy qiymanrn, 1i8M o6wmo paCCMa.TpHBaeMUe 

~ Teopan MHoroKpa-raoro pacceJIHna, R, mucoaen, HYJ!Ulo pemaT:r. s~aqy 

,It1lll HCTO'l:HHKa, B KOTOpOM 3.!I8K'l'POH.bl ll3J!y'i8.DTCJ1 no o6pasYD!l.\BM KOHyca 

.1:13 aro B8pmHH.bl, J18lltalll8:l! Ha OCR TpeKa nepBH'l:HOlt 'l:aCTHnR: 

J (A, l,f,., .S) = d( l) ..!... cl( I>) J._ cJ(<DS e. ~(vs0)-l<R.·SJ (I5) 
. lirf, 'J l,r ~ - . 

B OCHOB8 M8TO,!(a BOCCTaHOB118HlilH pacnpe.n;eJISHHli HCnOJII,30Ba!l M8TO,!( 

MOM8HTOB CrreHcepa / I,2,IO /, ltOTOpm! B COOTB6TCTBHH C nepe'IRCJ!8HH!,[

MI! oco6aHHOCTJ!Mlil,6WI ll0,!l;B8pray-r MO,IUlq>HKaJ:U!H IlpaKTHqecrot Ha BC8X 8B8-

Hl,/ll pemeHM. Jum Tp8XM8PHHX pacnpe.n;eJieH.l!i!: CHa'l:Wia OTHCICHBa.nHCL pac

npe,neJieH.l!JI no rJiy6HHe B8JIH"iHH pa,IUiaJI:r.HHX MOM8HTOB 9'Pt "e -t> , a sa

T8M no HlilM BOCCTaHaBJillBa.nHCI, pa,nHaJILHRe paC!Ip0,!(8JI8HHJI npa 38,!(aHHHlC 

3Ha'l:8HWIX KOOp,!l;lilHaTll 2 • 

B '1:STBSOTOit rJiaB8 OIIlilCHBa8TCH opraaaaanna Blil!aCJIHT8.!II,HllX pa6oT 
Ha am, _,!(amCSI a.nropHTMli paC'l:eTa H IIPHBO,It!ITCH H8ROTOPll.8 pesyJI:r.TaTH 

pac'l:eTa ,It1lll pacrrpe.n;eJiewdt npoJIWI8HHHX sepeH B q>OTOrp~H'l:8CKOI 8MyJID

Clillil BOitpyr TO'l:8'l:HOro ~OHOBH8pr8TH'l:80ItOro .l!CTOtIRmta 3J18RTPOHOB. Opra

HH38ItlH pa60T .Ba aJ:M ,ttOJJ:EHS. µOB118TB:>pll'l'L C.!18,!(YJJl!ll!M Tpe6oBAWl,fl;M: 

I. B CBH3Jl C 0611!HO.C'J.'LD p0.3BHBa8MO!'P T80peTH'l:8CltOro IIO,JtXO,na 1308 

a.nropumi H nporpaMMR ~ pac'l:e-ra IIPJIO ,ttOJlDli 6:an rrpRMeHJIMH wm JID-

6oro KaTepHam .fiT'l'J{. #>,P, 'I 
2. Ko~ea-r:a pasJio:a:erum Bt'.1>1 «' ,no.naH xpauauca .ea ,!(OJll'OBpa-

' ' 

JS 



i. 

MeHHOM HOCRTe.ne nawrra SBM ,It1lfI o6ecneqeH.llit B03MO.lltHOCT.ll MHorottpaTHO

ro RX acnom,soBarum. 
3. Kos@.)HnnenTu pasnoEeH.llit ,ItOJlltHll 6UTD yno_pll';ltoqenu onpe,1teJieHHUM 

o6pa30M, T.lt. OHR MOryr IlpRHa,It1I0EaTD pa3JIR1lllllM MaTepaanaM, pasnn'l!lillM 
3HaqeH.llitM aHeprRR O -sJieKTpOHOB, a Ta.IOK0 pa3JI.llqHUM TllilaM BOCCTaHaB

Jil!Ba8MHX qiyHKnRil a pasn11qHI:1M Bap.lla!ITSM pacqeTa. 
l1IH Toro, tIT06U 8TH Tpe60BaHRl'I 6Wl.ll y.It0Bll0TBOP0HU, Ha, MarH.llT.HOM 

HOC11T8JI8 IlaMJi'l'll SBM cnennanno paspa60TaH .ll 003,Ita!l 6a!IR ,Ita!IHUX JtJtl{ 

HTTJ{. B Hatrane qeTBepToil rJI8.BH ,Ita8TCJ! o60CHOBaH118 11 Oil.llCaH.110 CTpyK

Typu 6aHKa ,ItaHHux. B COOTB8TCTB11.ll C IIOCJie,ItOBaT8JIDHOCTJ,J) nepe'iHCJI8H

HUX BWI18 npR3HaKOB 11Hcp0J:Manru:I 3an.llCHBa0TCJ! a OTUCKRBa8TCJi no qeTU

peM rumeRClil:,IM KJmt{aM - /VDET, NfNO, IVflill 11 NVIIR (pRc.I). 

CTpyKTypa 6an1ta .ItaHHUX 

flAP[(ij M41lHPUAno& 

P.ac.I. 

Jt,mo6CJiyzaBaH.l!J! 6amta ,ItaHHUX paspa60TllH nmtJl .ll3 Tpex no,ItI1por
paMM. l{anee B rJiaBe .1ta0TCJI onacaH.110 anropRTMa a nporpaMMU " ~ TAie "' 

.ItJm. pactreTa ttoaqqii.maeHTOB pasJiozeHl!Jl· n,:7;::_•~'; i a Taue anropuw 
IlO,ItilporpaMM "SPfN<l ", • :SPE«I{ • .1 • POTll{ ", ROTOPH8 npe,ItHSSHatreHH 

,It1lfI pactreTa pacnpe,IteJie.ad IIO ~ny6.IUl8 2 , PBJtmlJIDHOit ROOP.It.llliaT8 _? .I 

no 068.l!M ROO.P,llJll.HaTSM O,ItHOBp0M8HHO. 
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Ila p.lilc.2 np.lilB8,IteHU .ll306paEeHWl 8RB.ll,It8HC11T B01tpyr TotretJ:Horo .lilCTO'lilHita 
JtJtl{ Tpex yrJIOB BWieTa 8JI8ltTp0HOB. BeJIRtJ:aHa <1 - e-l✓ Ha ltaE,ItO:li HOBOI 

81tB.ll,It8HC.llT0 np11 ,nBU8ffiUl B HaIIpaBJierum OT llCTOqnRita YM0HD!na0TCJ! B,ltB08. 

IloBepXHOCT.lil 3ltB.ll,It8HCHT B0JI.ll'iHH ( 1 - e-,> B qJOT08MyJID
C.ll.lil Tan P-2 Bottpyr 11cTotIH11Ka aJie1tTpoHoB c E0= IOO ttaB 

e-

-,-... -
c- e . 

a." 10" 

e 

P11c.2. 

Tum paCC'iHTHBa8MWC pacnpe,IteJieHatt sa,naeTCJI C noMOIIU,IJ BXO,ItHUX na
paMeTpoB B IIO,ItilporpaMMe-il>Ymtnru! ·AP", tITO n03BOM8T paCCMaTplrnaTD 
mapoxd KJiacc qiy~ - O'l' pacnpe,IteJierui! norJI0111eHHoit aHepraa a npo
cTpaHCTB8HHoro pacnpe.1teJieIDUI /ll,_J) ,Ito pacnpe,1teneHatt B8JIR'iHH q-"-"• 
Ha pzc.3 npue,1teHH pesynTaTH pac11eTa pacnpe,1tenefiltlt no rny6nHe qioTo
rpagieqec1t0:ll: ~ltT.llBHOCT.ll norJIOI118HHOit ,It03H aneprM, ltOTOpue 38,ItaBa
JIRICD Katt OTHomeHl!.11 .ItByx OT,It0JIDHO paCCtIHTaHHUX pacnpe.IteJieHa:li no rny-
6HH0 IIJIOCKOI'O CJIOJ! - pacnpe,It8JI8H.ll0 npoJiBJI0HHUX aepeH It pacnpe,ItOJ10fUU) 
norJIOlll8HHOH ,It03U / 2 /. IloTOR 8JieltTpoHOB npRHRMaJICJ! R3JIYqaIJIIIHMCJi no,It 
npm.wM yrJIOM It IIJIOCltOCT.ll Z = 0 B IlOJIOUT8JlDHOM HaIIpaBJieHHH OCR Ol • 
PactreT npoasBe,IteH .It1lfI rurra snaqenat aHepra:li. 

611' 

1. . 

Pacnpe,IteJieH.118 qJOTOrpaqiHtJ:8CltOtt 8gxp8KTRBHOCT.ll norJIOlll8HHO:li 
3HepreTRtJ:8CltO:li ,It03H noTOKa 8JI8ltTp0HOB IIO rJiy6HHe IlJIOC1toro 
CJIOJi 

Eo=10 .. >& fo,:.5(),n8 Eo~100K1a Eo:lVOuG Eu=3001r.18 

.tit 
-0.l O Q~ -0.2 0 OJ -o.l O QI/ -0.l 0 

Pnc.3. 
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lCa.R CJie,n;yeT H3 pacymta, rrpa MaJllllr 3HeprruIX 3JI8KTP0H0B 3gxp8KTHB
HOCTI, ,l.l;03!l B6Jlll3H .0.CTO'lHRKa co CTOpoHH ITOJI0UTe.nl'>HIDC 3Ha'!erutll MaltC.0.
MaJII,Ha, a 3aTeM p83KO j'M6HI,llla8TCSI. IIp.e. YB8Jlll'l8H.0..0. Ha'laJII,H0i1 3Hepr.e..e. 
3Jl8KTpoH0B pasJlll'lli8 3qxp8KTHBH0CT.0. llOCT8ll8HH0 crJI8.llt.llBaeTCSI R np.e. 
E0 = 300 KaB ITO'!T.0. IIOJIHOCTI,JO .0.C'lesaeT. TaKa.s: TpaHCqJC)pManruI KP.0.B!lX 

OTOdpaJKaeT IIOCTerreHIWii aepexo.n OT He~eKBaTH0CT.0. K ~eKBaTHOCT.0. CBJI3.0. 
.nosa-sgxpeKT, 'ITO Hax0,ItHTCSI B CO0TB8TCTBR.0. C Haii,u;8HH!lM paHHee Kp.0.Tep.a
eM (5). IIo 0THOID8H.0D K rrpo6JieMe 0IDICaHRSI TP8K0B ,imep 3T0T pesyJII,TaT 
SICHO,IIOKasUBaeT, 'ITO B6Jlll3.0. cc.a TpeKa, ~e Hal160JII,11Iltli BKJI~ .nam 

f -3Jl8KTpoHH MaJWX 3Hepra:i1, H8~8KBaT!l0CTI, CBSI3R ,l.l;03a-3qxiieKT 6meT 
MaKCRMaJII,H0:it. B KOHqe 'l8TBeproi1 rJiaBH ,l.l;8JOTCSI pesyJII,TaTH pac'!eTa crreitT

paJII,HOtt 'IYBCTBRT8JII,HOCTR 3MYJII,CW! T.0.ll P-2 pa3JIR'!HO:i1 TO~ K ll0T0-
KaM 3JI8KTpoHoB, xopomo corJiaCYJOll!.0.8CSI C 3KCll8p.0.MeHTa,71I,IllIMR ,l.l;aHH!lMR 

/5,7,8/. 
B llllT0fi rJiaBe rrpHBO,IOiTCSI M8To.n;, aJir0pRTM!l, rrporpaMMH .0. pesyJII,

TaT!l pac'leTa .D;JISI IIP!O TpeKoB ,imep B fil'Tl{ • .ltnlI aaxol!r,IteHRll IIP!O aeo6xo
.IU™O rrpo.0.HTerp.0.poBa.TI, IIO CII8KTPY ~ -3Jl8KTpoHOB pacnpe.n;eJieHRSI B8JIR
'!HH ( ~ ~e -';, MOH03HepreT.0.'l8CKOro HCT0'!H.0.Ka C ,Y'!ST0M 3aBaCRMOCT,B. yrJia 
BWI8Ta .OT 3Heprau O-3Jl8KTpoHOB .0. CKopoCTR per.0.cTp.0.pyeMOro .impa. 
Heo6xo.Itf{Mo npeO.D;0JI8TI, TPmH0CTI,, K0T0paSI CBJI3aaa C TeM, 'lT,0 rrpe,IteJIH 
illlTerp.apoBaHRSI Moryr M8HSITJ:,CSI B 3aBHCBM0CTR OT C,K0poCT.0. smpa B 6oJII,
moM .0.HT8pB8JI8 3Ha'!eW!tt, a }J,1IH. rrporpaMM paC'leT~.D;0~ RCll0JII,30BaTI,CSI 
rrpe.n;BapaTe.nI,H0 aaff,neHHU0 K03~8HTH 13;-:_•!, }J,1IH. ,TtRCRp8TH0rQ aa6opa 
3Heprml, 3aIU!CaHH!l8 B 6aaK ,ItaHH!lX. B ,TtRCCeprmiu .D;a8TCH M8T0.D; BUTm0-
Jl8HRSI 3T0ro .0.HTerpaJia, B ROT0poM RCIIOJII,3Y8TCJl JmHe:ttaaa: lUl.T8plI0Jlllltwl 

~ -, 
;B8Jm'UUI <\ c > B H8,It0CTaJlIIIRX TOtmaX lUl.T8PBaJia .0.HTerpRpoBaa.e.a, H p.im 

.npyrax rrp,11,eM0B, II03B0JJJllOillRX ,l.l;0CT.0.% 60JII,W0it T0'IH0CTR ruITerpRpoBaHRSI. 
3TOT M8T0.It peamI30BaH B rro.n;rrporpaMMe " II CT E. L, "'• B rJiaB8 llp.l!BO,ItSITCJl 
M8TO.D;H paC'lleTa C II0MOJqI,JO IIP!O pa3.!IR'IHHX napaM8TpoB Tp8ROB smep B 
qJOToaMyJII,c.0.SIX R np.0.Bo,ItSITc.11 pesy.nl'>TaTu pacqeTa rronepe,mux: pacrrpe.n;~Jie
rutll 0llTR'l80RO:lt llJI0TH0CT.0. Tp8ROB, 3aBRCID40CT81! ltll!prutli TpaK0B OT aToM
aoro aoMepa per.acTpapyeMHX SI.D;ep BO ;sceM ,TtRarrasoae -ra6JIHit!i .3.JI8M8HTOB, 
BRJil)qaa: ara, c Z = 114. Trua:e rrpno.ItSITCH npc:$I.Tm -rpexoB ps;Jta smep. 

Ha PKC.4 llpml8,It8HH 8KB1I.D;8HCRTH TpeKOB ,ItJUI Z = II4, JQU)a TOpWI 
.Z = 90 .a smpa xBJiesa Z = 26. PacqeTlillli rrpo~ -rpexa HJU)a JKOJiesa 

.D;a8T ll0Jlll08 COBIIBJl;8IDI8 C 3KCll8pl!M8HTaJII,HllM. 
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IloBepXHOCTR 3KBH,It8HCHT .T(.lIR'. TpeKOB ,imep B qx>T03Mj'JII,CIDI 

1' ,., • ., THIIP-2. D=0.2 Il=0.'t D-=0.6 !•JJ~ 

J tso / t ~ 
~D~---- - - - - -- _ _: - - - -}-----

tso / JJ -=.0.2 ,/ D,, O.'t 90 

$s~<: -- - - - - - - - - - --~ . - - - -- ~ 14 

l
so D ""0.2. l6 

fc 
SQ R1t11t 

-'"•"' 
1 5 'voe 1a' 000 1i deo 

PKc.4. 

lCnJl m'Tlt, o6pa68.TUBa8MHX C llOM0IItf,I) '+'paBJl8HRSI,B )tllCC8!)Taniut .n;a

eTCH M8T0.ll; paC'leTa, KHH8TRKII 111 qx>pMH tppOHTa TpaBJI8JWI Tp81tOB ]1,JIH. CJfj
-cra.H, xor.na aeo6xo.TtRMO Y'lftl,IBaT» rrpoCTpaRCTB8HHoe pacrrpe.n0JieHJ1e aKTlm

HHX neHTp0B TpaBJI8HWI (AI!l'). Ha OCHOB8 paCCM0TpeHB.11 MO.D;8Jll>HHX pao

npe.n;e~ewut noxasaaa qyB0TBRT8JII,HOCTD 1UU18TJ!Klll Jl qx>pM!,l TpaBJI8W!H_lt 
BHJtY. pacnpe.n;e~ead neRTpoB TpaB1l8WlSI. B K08q8 IISlTOii rJiaBH npHBO)ta'?CS: 
M8TO.It o6pa60TKR. KaJIR6poB01lHOro axcnepHM8HTa . no MJt Tp81tOB C . qeJll,I) 
onpe,n;eJieWlSI per110TpanaORHHX napaM8TpoB Ma.T8pRWia. 3TOT M8TO,l.l; llOCTpo-
8H Ra npe.n;rro~ozewm, '!TO TpeK 6y;n;eT Blll'p8.MRB8.Tl>CH TOJll>RO B TOM CJfj-

- ~ ... J ,me, ecn ero oeqeHRe o c tTi [ < P., 'J>) J' 'J' , 3KBHBa.neHTHoe ce'l8R.l!D 
Wl8ltTJIBanHJI 6ROTxa.H811 6m8'1' MBHl,1118 H8KOTOpol KpRTR'l8CKOit B8Jlll'l.0.HH 

<f.. • Hs K8Jill6poBO'!HHX MJ[ Tp81tOB llliTJl SI.D;8p rpymm Jl:8Jl8Sa HaitJ:tBHH pe
rHCTpa!l.0.0HHH~ napaM8TpH M8T80p.0.THOro OJll'IB.0.Hao B pe3yJII,TaT8 paC'leTa 
,ItJlllR Tp81tOB .ItJI8: 1372 aa6opoB napaM8TpoB ao' V ' m Ro (Jf/JsJ., 6W!O 

llOKa3aHO, 'ITO }J,1IH. o.mraaaa 8T.ll napaM8TPH paBliH <lo= I5 A, V= 4, fll=I 
Jl (df/~S).,::: 9.6! xaB/MKM. IlpJl 3TOM oxasaJIQOD 1 'ITO fo = 0.27 10-3~,. 
'ITO ,Ita8T A7ll1 ' KpRT.ll'l8CKOlt B8Jl.0.q]IHH ~ayca Tpeita -tr:li'=92.59 i. 

Ha pac.5 npne.n;eaa paccuTaaaaa o nor&)JqI,JO aT.IIX napa.MBTIJO» saBJ1-
cuocT» M1t o-r a-rOMHoro aoMepa peracTp11pyeMoro smpa Z / II /. 
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PactieTHa.lI 3a.BHC~OCT1, LmQ/l) ,ItJ1SI TPSKOB B 0Jllll3ll.118 
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P.ac.5. 

BIIBO.llll 

I. B.n:.accepraium .aa oc.aoBaBHH e~aoro .lt1III ncero KJ1acca ill'T.It Te
opeTHTISCKOro no.nxo.n:a IlOJiyg:8HH nepo.llTHOCTR IlOJIB.718HIDI noRam.Horo OT
RMRa l!M nocne npoxox.zteHIDI'!epes ,n:eTSRTOP IIOTOKa ROIIB3RPYJOlllliX '!aCTRn, 
no.n;nepraDlltliXC.fl MHOrOKpaT.llOMy paccemum. ST.a B8p0.flTHOCTR, .flBJlllIOlltli8C.S 
~YmtnllJ™.11 npocTpaHCTB8HHOH,KOOp;tl'!HaTH tzyBCTBHTen1,.aoro MIDtpoo6~eMa, 
nime.n:e.au M.fl MO.n;en.a MHoroy.n;ap.aoro oTKJimea .a o6o6meHH c.11aTia.na .aa MHo
roKoMIIoaeHTHHe IlOTORR '!aCTRn, a~saTeM Ha CnytiaH IIpllCyTCTB.a.fl C06CTB8H
Horo qxrna .n;eTeRTopa. TaIOKe npe.IVIaraeTC.fl MeTo,n: YtieTa nosMOJtHOCTR .ac
TiesaoneaM noKMLHoro OTKJI.aKa lJM nocne aRcnos.an.0.a. 

2. Paspa60TaH HOB!ffl M8TO.n; pemeHll.fl peeyppeHTHHX ypa.BH8HRH, ROTO
pw! Il03BOM8T H8XO'AflTI, K08qxpllnR8HTH·pasnoEeHIDI npoCTpaHCTB8HHO-yrno
BHX MOMSHTOB pacnpe.n:eneruut no IlOMHOMaM Jlexa.Ei'Apa OT yr;m nuneTa 
aneRTpOHOB. 

3. IlOJIHOCTI,J) pemeaa 38,Ila'!a CBOCCTaHOM8H.a8M'IIP.1IO BOKpyr TO'l8'l
HOro MOH08H8preT.l'l'l8CROro .l'lCTO'lHRKa C aKCHaJII,HOff C.l!MM8Tp.ael ,ItJ1SI MO,It8-
JIR npoR3BO~Hott RpaTHOCTH,y;ztapon. Paspa60Tru! n.aKn anrop.l'lTMOB H npor
paMM .lt1III pactieTa IIPJIO BOKpyr TaKOro RCTOtUUUta. 

4. Paspa6oTa.a 6a.mt ,ztaHHHX,a cos.ztaHH nporpaMMH no ero o'6cnj'lltRBa-
mm. Eruut .n:a.erua ll03BOM8T HaKanJllll3aTI, .l'lCXO'AHYJl .H paC'!eTHYJl .l'lHqDpMa
nRD ,ItJ1SI pa3nH'!HHX MaT8pHMOB mTJt. OrpyRTypa 6a.exa .n:rumm: ll03BOM8T 
llp0.H3BO'AflTl, 3anHCI,-C'lHTHBa.H.l'l8 C MRHHMaJII,HHMH 38.TpaTaMII Bp0M8HJI. Bee 
cos.n:awme n nponecce npone.n;eHJ!.fl .n:accePTanao.a.1101 pa6oTH nporpaMMH pa-

6oTax>T c 06~em10M K 6amcy- .n;amwx. 
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5. Paspa60TaH M8TO.D: paC'l8Ta IIPJIO no o~eMy Tp8ROB 6acTpWC T.8X8-

JIHX s.itep, cnpane.IVIRBHft .lt1III ncero xnacca ll'TJt. Ha ocHone aToro MSTo.n;a 
paspa6oTaHH WII'OP.HTMH a nporpaMMH ,ItJ1SI paC'leTa pa3JI.H'IHWC napaM8Tp0B 
TpeROB HJtBP n ~ToaMy~c.aa. llporpaMMII M.fl pac'leTa IIP.lIO BMJl-qal)'l' no.n:
nporpaMMH J:tJ11I aaxoE.n;eH.Wl CB.fl31'1 a.eepr.wi:-npo6er, a TaKZe a.eepreTa'leCRHe 
noTepa-npo6er HJtpa. Ilp.ane.n:e.eu peaynLTaTH pacq§Ta pasJIR'lHHX napaMeTpon 
Tp8ROB B ~T08My~c.BJIX J:tJ11I HJt8P BO '.!)C8M .n;aanasoae nepaO.n;.ll'l8CROtt Ta6-

JIJmH M8M8HTOB. 
6. Paspa6oTaH M8TO.D: pacqeTa RRH8T.IUtH R reoM8TPH'l8CKOI qopr,m 

~poaTa TpaBJXBR.l'Lli TpeROB n MaTBpRaJJaX mT.It, no.n;nepraeMHX nponeccy 
TpaB.ll8H.Wl, .n;m cnY'lalI, ROr.n:a eCTL npoCTpaHCTBBHHoe pacnpe.n:eneRRe aR

TRBHHX neHTpoB TpaBJ:teHR.fl. Hcone.n:onaao BJLWIRRe aTax paonpe.n:eneRRI aa 
rumeTaxy a qopay wpoHTa TpaBnBHIDI. 

7 • Paspa6oTaR M8TO.D: _paC'leTS MJt TpBitOB. Ha OOHOB8 8TOro M8TO,n:a 
paspa6oTaH SJirop.HTM a nporpaMMa .lt1III onpe.n:eneHR.fl peraoTpanROHHHX na
paMeTpoB fil"I'Jt RS MJt Tp8KOB R3B8CTHHX 8Jt8p. 06pa60TaR ItaJIR6poBO'IRHI 
8ItOII8prut8HT .n;M oJlRlllllia R .aa:lf,neHH per.110Tp8IU!OHHH8 xapaxTepacTRRR 
SToro MaTepaa1.1a. IlonYtieHa paO'leTHaJI SaBRCRMOCTl, MJt OT aTOMHOI'O HOMS-

' pa HJtBP BO nceM ,n:aanasoae Ta6nanu aneMeHTOB. PesynTaTH paoq§Ta sa
naoaHH B 6aHK .n:a.ama H mryr 6HTL .aono~sonaaH M.fl o6pa6oTK.H xa.,m6-

poBK.H np.a pasHHX TeMIIepaTypax oTura on.an1rna. 
8. PaCO'IHTaHH pa3JIR"UIIE napaMBTPll Tp8ROB CT3 B ~T08Mynmuor R 

oJIRBRHe. Paspa6oTaHHli8 8J!I'OpRTMH .11 nporpaMMH np.aMeHRMH .ItJill pacq§Ta 
napaMSTpoB CT3 B JIJ)60M MaT8pR8.1!8 ll'TJt. " 

9. Ilporpru.NH .ItJill paO'leTa IIP.lIO a nap8M8Tp0B Tp8ROB nBI'RO MOcyT 

6HTL MO,n:H(panlp0BaRH .1t1D1 onacaruta: nos.n:ettoTBW'l CMemaHHHX noTOKOB qac
TRn O Y'!8TOM 0060TB8HH0ro qoaa R perpeccu Tp0KOB B OOOTB8TCTB.llll C 
BHPSJ[BRR.flMR (7-IO). . 

IO. Pa3B.l'lTW T80P9TR'l80K.HI IIO.ItXO.D:, a TB.DB M8TO.D:H, WII'OpRTMH R 

nporpaw.m pacqeTa, npe.IVIaraeMHe n .n:accepraium, 'NIJryT 6HTL .11cnonsona
HH ,ItJill aocne,n:oBa.Hll.fl M8XaHR3Ma tzyBCTBIIT8~HOCT.l'l pa3M'IHHX MaT8pRMOB 

JITT]l, 
0CROBH08 co,n:eI)!taH.H8 JtRCCepran.aa OTp!lX8HO 
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