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Doc~e onydxHXOBaHBft B I97I ro~y pesyxDraroB axcnepKMeHTOB 

DO DOHCXJ pacD~OB H81Tpa!i!BX ~OXrOSHB~ KaOBOB Ra ~B& 

ldlOBa /I/ BOSJIBlt.!Ia TU B8.SIIIB&ellaa • npOd.leKa Jt'> -2o•, JLIB •aar8,Jt

xa K'-21Rl•, pemes•e xoropol Koser npBBecr• x cepi8SHKK ~BSxqec

EBM nocne~CTBHIK~ Teoperx.ecKXe acnexru srot npo6xeXK apoa•ax•s•
pOBaHH B o6sopxux padorax 12, 31, BHBO~aMH xoropux MB noxDsyeKca. 

CJTD npodxeMB CBOXH!CB X !Oily, qro B IXCBepKM8iT8 /I/ DOIJ

qeHa Bepxsaa rpa••na OTHOBeBBa mBPBBH pacnaxos xoxros•s~ xao

HOB Ra 2 ldlOHa X DOXBOI .. pBRe 

R rl~f'""'}f.).C) 9 L{fr1'= r .. , L ~ I.a·Io- , 

IO!Opas B !pH C IBKBIK pasa 118Billle reopefBqecEOft BKIB81 rpaRIDR 

I!OI BIJBqBBH, BUqBcXeBBOI 18CEO.IiXBKI aBrOpaKB / 4/- (6,ti,2)•Ior~ 
teoper•qecxaa rpaBKUa noxyqe!a aa oc&OBaBBB auqRcxeRBI KBB

KOI qacr• axux•ry~u yxasaa&oro pacnaxa, corxacHo ~Rarpa..e ua 

pxc.I, B npexnonoseR .. , qro pacnax ~~' TO.IiKO qepes npo•esyroq

Boe COC!ORHRe C XBJIIS rSKUa-IBaB!aMR. B OCBOBJ pacqlra DO.IOSe!H 

xoaoJiBO o6 .. e ~•s-.ecKKe npexnoxose&Ha ra11e, xax YBBTapaocri 

~- KarpKUK, BHDO.IHIIIOC!. CP!- reopeMH, OTCJTC!JR8 He&ad.l~eH
IHX paCD8,Jt0B ~ -Ke30ROB Ba B8RS!8C!RH8 RO!He qacr~, O!CJTCTBBe • 
aBOKai~IO c•JiKOro J3a~&o~etctB•a xe~y qactKnaKI 1 npoxezyroq-

BOll COC~OIDB. 

Bee lrl npeXUOliOS8BU ODpodOB&RH IIHOrOJtJtaTHO, R DOITOKJ 

crenen ;~tocroBepRocn reopnxqecxol o~ean Jle.IBqRBR ~ .. (rr) 
Be noxBepraxaci coneRIIII. 



Co speMeHH uonsJieHHH "npo6JieMI:l t>-2ull" 6HJIO npe.n;nozeHo MHoro 

rHnOTe3 )J;JIH ee o6'I>HCHeHHHo fiOilTH BCe 3TH rHllOTe31:l HCXO)J;HT H3 

Cyll!eCTBOBaHHH HHKOTOporo MeXaHH3Ma, llaCTHilHO KOMlleHCJIPYilll!ero 

BKJia)J; )J;ByXcpOTOHHOrO npoMe:EyTOI.!HOrO COCTOHHHHo 3TH rHllOTe31i MOJ:HO 

pa36Hr:& Ha :3 rp~·nnl:l: 

I) BBe.n;eHHe HOBI:lX B3aHMo.n;eAcrsHD c HapymeHHeM CP-HHBapHaHr

HOCTH B ~-2Mil H/HJIH K0-2 raMMa pacna.n;ax; 

2) npe.n;nonoJ:eHHe cyll!eCTBOBaHHa HOBI:lX tracrHI.I; 

:3) j!pe.n;noJIOJ:eHHe HapymeHHSI cpyH.n;au:eHTaJI:&HI:lX npHHl\l'IllOB «fJJI3HKH 

raux, KaK CPT •· reopeMa H YHHTapHOCTH S- MaTPHill:lo Bropaa H 

rper:oa rpynnli HE rpe6yllr aapymeHHSI CP-HHsapHaHTHOCTH. 

M3 scex 3TH> rKnore3 nepsaa xazercSI reoper:~rc;ecKH HaHCloJiee 

npocroD H OHa HE.HelOJiee HHTeHCHBHO oCScyx.n;aercsr. Ee snepsble BHCKa-

3aJIH KpHcr K JIH /S~ npe.n;noJIOJ:HBnme, trro no.n;asJieHHe t>,_* 2 ~ pac

na.n;a Bl:l3BaHo .n;ecrpyKTHBHOtt HHrep«flepeH~Helt ueJ:.n;y pacna.n;auH Ha .n;sa 

MllOHa ~ H ~ - COCTOSIHHlt, BXO)J;HJIIHX B BOJIHOByll «fJYHKI(Hil ~l.. H ~S : 

II<:> : \ 1\~> + E IK,t>:> 

r.n;e lEI ~2"IO 3, 
\ Ks> = I kf7 +f.\ K~ > ' 

Taxan HHTepcpepeEUHa B03MOJ:Ha c yqeroM MaJIOCTH E, ecnH aMTIJIHTy.n;a 

K~_.2 Mil .n;ocrarctrHO senHKa H pacna.n; npoHcxo.n;HT c HapymeHJieu: 

CP-qerHocrH. 

fiposepKa 3TCD rHnOTe3H COCTOHT B llOHCKaX aHOMaJI:&HO 60JI:&mOlt 

JIRPJIHII pacra.n;a )(~~fl~; OI(eHKa KOTOpOlt HaXO)J;HTCJI B npe.n;e-

JiaX OT ro-~~0 JO-TsB 3aBHCHMOCTH OT MeXaHH3Ma HapymeHHJI CP-HHBa

pHaHTHOCTH, qro Ha MHOrO nopH)J;KOB CIOJI:&me COOTBeTCTBYilJIIelt BeJIHilHHH 

B cJiytrae coxpaHEHHSI CPs pacna.n;ax ~Ha .n;sa MllOHa ( s·ro-11) /61. 

B03MOJ:HI:le MEXaHH3MH CP-HapymeHHH B pacna.n;ax t> aa .n;sa MlloHa 
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iuz ua .J;BO. r8.JOla-naura no.v;pocfRo paccKorpen B l'aCSotax /2,'J,7,8/• 

CoonetcnyJ.liiiJie o~eun citOpoctR pacn8,11;a ~ ~fli'- npJIBe.v;es B 

racsu~e I. 

Is ra.CSxzns I BilBO, qto HazCSox~•ee suaqenze .v;~1 nap~uax~BOI 

npna pacn8,11;e. xoporxonB~ero mona Ba .v;11a llJ)OU nonyqe.ercs 11 

cnyqae .v;on~eHBs CP-BeRBBe.pHaHtHOCtH B pacn~ax ~~~]A .Taxoe 

ze .v;onJileHRe ,J;JII pacn8,li;OB ~-+~a- .v;a!r CSone HJISJ:ym rpaHRllY. 

JtoCSasJiene x CP-BexHBapeHuocu auoli8.JII>HHX (HeJtSBectnx) 

1itr~ ft)4 B '1f1f-+ n· Jl38.DO.J;etcnd DPKBO){RT Jt 81(6 CSo.tee BKSKOI 

rpallne. 

Odue.pyznze pe.cDa.J:oB ~ •f')<- ua o.v;uo11 113 npuxcmsnaewx 

B&me ypOBH81 IIOZ8'f O!JPH!~ ,llBepl> B HeHSBeCTHY• u•U OdlaCtl> ~BSB

D CI8.6HX B3aDO,ll8IC'.rBBI, B , B 118.C!HOCtB, DPBBIIC'fB Jt DOHDaH'II! 

KeXUJisKa Hapymeun CP-DBapu.urHocn. 3JtcnepouBTU~>Hoe ze ycta

BOBieBHe B8pXH81 rpaBB~ BepOITHOCTB 3tOrO pacn1~a Ba JPOBHe 

10-'7~11CJtJlJl11H RS p&CCHOtpellll BCII rpynny rRDO'rtl3, CBI3aHHHX C 

CP-uecoxpaun•eu. 

n. OCSsop ucnepllllleHtaXJ.BBX .laHRHX DO pe.cDB,JtiW t>~ ~)A r . 
B Bacto•ee Bpells B :utepe.type •necuo :see ro 3 axcoep:oeETa, 

B JtO!OpHX onpe,l{UIJiaCt. MJIB1111Ra "(s.(j{r-<9-II/ • Pes fllt.'.r&!H 8!BX 

paCSot npHBe,v;eBB B radxwue 2~ 

Pesyxnar paCSom 19/ dBJI no.11yqeu, mx no601111BI IIPO.lJ,ET 
..0 +-

ncnepoeBTa no oCSBapyzeB'II! nre:p4lepeR~BR B 1\t_, ~ :Ji 1T pacna-

xax sa pereBeparopoK. !cro•BHEOK. t>s- vesoBOB ~·arol paCSore 

nxucs npo]1ecc perenepaJUIR t:_ - ~s B yr.11epo,~;e. 
B paCSore /IO/, xot1 • noctaBJieBBOI cneQBaJit.BO .lJII onpe

,;e.lleBKS YEa3aHBOI B8JI~BBB, Be YJte.JJOCL DOBRSHTL ee BepXBIIIl 
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rpaHH~Y !CI8~CTBBe HB3KOI CB8TOCB!H ycraHOBEI B HB3KOI JB'f8B

CBBH0CTR n- M830HHOrO Dy'llKa ( !05 38 nBKI JCKOPHT8HS), KCDOIL-

30B8.HROrO ~~~ poZ,J;eHBI KaOHOB B DMOK-DpOTOBHHX B38XUO~eiCTBBIX. 

B padore /II/ dHI DOIJ118B 3KCD8p1MeHtaiLBHI pe3YILTaT, BXO

Jt~l HHBe B '.!adJIIIIUl Pose~eu~a. Jr'! -KesoBH, pacna,~;s Jtoropsx 

wsyqanxcL, poJ~aHBCL B n-p - B3aiKOJtelcrBBIX npw II r.IJ/c. 

YCTaHOBKat C DOKO.LD ltOTOpOI ~eTeltTBpOBaJIBCL pacn~H, IM8JI8. BY

COKYJI 3!MieKTUHOCTl>t BCJIUCTBJie 'fOro, 'ITO npw dO.ILIIOI nepBH'IHOI 

3Hepr .. K890HEH8 napH BHI8TaJIJI B OCHOBBOK BUepe~ • 
• Bee TPB 3E:cnepo:eara BYIJOJIBeBH C DOJlOJilllll T8XHDJI ~JIIUllOBHX 

BCJtpOBHX Kma:el'• 

M. DpOdBHI: 3ltcnep&eHT DO DOBCKY pacna,~;a Jt'>..s ~-~ r-. 
B ~elt8dpe I97I r~ HaMB dsxo npe,~r;Jozeao /I6/ npoBecr• a~tcnep•-

• .o 1" -KeBT DO DOBCK~' paCD8.,1(8. n.5, ~fA/' 88. 70 ru YCKOPBTele !Bctnyta. 

~B3UJI l!SCOitBJ: 3HeprHI C DOUOJilJ.Il de~UIIKOBOrO llCKpOBoro CIIeKTpO

Jletpa., BCDOUliOBB.Bmerocs ~JIB BCCI8,J;OBaHBI pereuep~ .. BeltpanJ.HHX 

KaOHOB /!21. J~aro,~r;aps BaJIIl111lll B cocraBe cnextpouerpa ~ereJtTopoB 
KllOHOB • dnsucu nue:uauu Jf~,u~- • K"-rn+n- pacn&,ll;oB, na 

JCT8.JIOBKa DpBl~O,J;Ha ,li;JII WSJ'Il8HBI paCD8,llOB ~ -.f!~- • 

B lta'IIICT:se HCTO'IIHRK8. ~ -11830ROB npe~araUCJ. BCDOU30li8U 

pea~• ueynp:rroro poZ,J;eHBs It" -KesouoB B aetrpoa-sxepHBx JSaBKo

,J;elcn•sx, C~l)pJmpOBaB ~JIB 3toro DJilOlt Bet'fpOBOBt OpHeHTKPOBaH

BHl DO~ yr1011 0° lt BBytpeuaexy DY'IlKJ DPOTOJIOB B JCKOPBT81e. ICDOIL-

30BaHJ18 Heltrp,>HROro 11yqxa no.u; 0° oeer cJie~yJ)IIJie npeDYJileCna.~ 
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I) Ha OCRO!aHKR 3ECDepKKeHT8.XiiYX ~8.!HRX npH IJHeprKR 

29 I'U/c /I'J/ • npo:eaeun nc•ra<Suoro npeo<Spai!IOBilHKI KOZHO 

OZB,J;8.Titt 11TO CDeETp BeltpOHOB, pOQ8HHHX 70 1'8! D}OTOHBKJ: DO,I; 

yrJioK 0°, cJy,~;et nen octp&l nn np• cpe,~;uel uep~•• 6- I'll c 

DOir-RPKKOI 8 I'BB. 

2) OJleHD RBTeHCRBBOCU BeiTpOBOB flt8.38.BBOrO 'mextpa DO,I; 

JUOJl 0° t C,l;eJ18.RBRe B& OCBOB&BD CT8.'l'RCT~8CltOit TI!OpHI /IV t 

JIOitaiYB8.1lt, 11TO Dpll KHteHCUBOC'l'R IIpOTOBOB :J•IOI.[ t ccJpaCYB8.8-

IIYX 38. llB.I p&cJOtY ycEopneu H8. MlliiHBII8BfD 110e:1i ,I;UROl 2 Cllt 

MODO Ol1Jr,l8.Ti DOTOlt BeltpOHO:S ,1;0 5•I07 I T8.18CB0Ji yrJe 

1o-6 crep. 

3) ClleEtp pOQIBBRX Jt' -M830BOB II 0: JIET8JICII!B 1)CTi cJy,J;yt 

MaiO OTIK118.TiCI OT Clf118.1 pOZ,Jt8HKI U: !!JtpeHHKII llf11KOK DpOTO-

HOle 

Jlll DpOBepKR 11,1;811 ,I;B.HROI! DOCTB.BO!ItK 3JtCDepDeiiTat 0Il8HltJl 

RHTtHCIIBHOCtR Belrpo:uo:a • Jtaoao:a, a ra.ue .JtXI BYJI<:BeBRa PB.lt8. 

118TO,II;K118CEIIX IOIIpOCOB t11UI DpOBe)(eH npOCIHHI 3ECII8)KII8BT C 8lliia.

parypol, pacnoiozeHHOI no cxe»e, •soelpazeRHOI sa )Kc.2. lcnOii-

30B8.JICI Df110K HeltpMJ.BRX 11acTIIIlt I ltOTOpOII npOBD.(R.IKCi 3ECDe

pRKeHTY DO pereHepa.u .. HeiTP8.JiiBRX Ka.OHOB / 12t 15/, B Ka.118CTB8 

IIUeHR cJa.1 BRt1pa.a nonnueH ( 18 r/c-.2 • :3:3 r/cJ;). .. 

c t' -
(I) 11.. k- C ~ ··· · + I< s ~ JT -t-.1i ; 

(2) 
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Tiep~~ npouecc HBRHercn MOHRTOPHPY~~HM H noaaonner oneHRr:r. 

noroK rfs 3rtcnepiDAeHTan:r.Ho. Bropo~ - paCSOliH~ nponecc, noaaonHD~HA 

oneHHTD crtopoc1'L aanycrta ycraHOBRPI PI q,oHOBI:le ycnOBHH npx Bbi,IJ;e

nemur ,M.fp.- - coCSI:lTPI~. B oCSoHx cnyqanx ARH aanycKa ycraHOBKR 

rpeCSosanoc:r. np!IXO:!,IJ;6HPie ,IJ;BYX 3apJIXeHHI:lX qacTPIU, O.ItHa H3 ItOTOpl:lX 

cnesa, a ,IJ;pyraH cnpaaa or ocu KaHana. Bo sropou cJiytJae B rpHrrep 

BltnlltJMHCJ:. Cliel'llHKH ,IJ;eTeKTOpa MJOOHOBe 
~ 

HopMMpoaxa H3MepeHH~ c pasHHMH THnaMH aanycitOB ocy~ecranH

nac:r. ~ noMo~:r.n He~TpOHHOro MOHHTOpa, pacnoJio:m:eHHoro BCSJIH3H noc

Jie,IJ;Hero q,opMKPJ'il~ero rtonnHMaropa. 

Tiepsott 3a,IJ;Lilett npoCSHoro axcnepHMeara CSI:ln no.n;C:Sop MaKCHMM:r.Ho 

.n;onyCTHMOti no qiOHOBI:lM YCROBPIHM B HCltpOBiiX ItaMepax HHTeHCPIBHOCTH 

na,IJ;aD~Hx He!:tTJIOHOB • .ltonycrrumu CllHTMCJI ypoaeH:r. - 4 Mcrtpu Ha 

Kax.n:ut:t Hcxpoaoli npoMe:m:yroK .n;o MarHua. B axcnepHMeHrax no pere

HepanMH /IS/ C:Sl'JIO noxaaaHo, liTO npPI aroM reouerpMileCKaH npo

rpawa peKOHCTJIYKUHH COI:SbiTHti paCSoraer C YAOBJ16TBOPHTen:r.HOti 

3~6ItTHBHOCThD, Tiocne llO,IJ;CSOpa H onpe,IJ;eJieHHH HHT6HCHBHOCTH Hett

TpOHOB oxaaanoc:I>, qro ycraHOBKa cnocoCSHa paCSoran npm HHTeHCHB

HOCTH HeltTpOHOii I,5"I07 sa UHKJI. JTO COOTB6TCTBOBa.JlO cCSpocy Ha 

aHyTpeHHDJO MHnwHI> ortono I • roii nporoHo:s 3a UMKJI. 

TipH HHTeHCJ!BHOCTH HettrpoHOB "" I • IO 7 C:Suna onpe.n;eneHa 

CKOpOCTL 3aDYCI~ ycraHOBKH )l;J!H npoueCCOB (I) H (2). B nepBOM 

CJ!yqae aro CS!iJIC' 1000 aanycKOB sa UMKJI. BMJOtJeHHe B rpurep MDOH

HiiX ClleTilHKOB CHD:aJ!O CKOpOCTL aanycKa B"':300 pas. 

Hccne,IJ;OBaH}!t peaKUHH (I) npOBO.li:H.IIOCl> npR paaH!iX ypoBHHX 

HHT6HCHBHOCTH 16tiTPOHOB H ,IJ;BYX yKaSaHHI:lX Bblme TOJI~HHax MHmeHH. 

MH!lJOpMaUJrtH, aarJrtcaHHaH Ha MarHMTHhie neHThl, C:Suna oCSpa6oraHa no 

reOM6TpHtJ6CKOJ:l nporpaMMe, 6nH3KOtt K RCTIOJIL30BaHHO~ B 3KCnepH-
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MeHTe II 51. IIporp8.MMa Haxo~HJia V0
- cOObiTKH ( "MJIKM"), Bl:l3BaB

mze sanycK ycTaHOBKH. 

Ha pHc.3a no&asaHo pacnpe~eneHHe HaM~eHHHX npo~paMMOl\ BHJIOK 

no ~JIHHe pacna,n;HOl\ 30Hiio BH,nHO, llTO no~aBJIS:DJIIee C!O.Il>UIHHCTBO BHJIOK 

HCXO,li;HT Henocpe~CTBeHHO H3 MHm6HH H ... 2% H3 OC!JiaCT ~ Sa Ml'!UieH:&Il. 

Ha pHc.3C! npe,JJ;cTaBJieHo CYMMapHoe pacnpe~eneHHe Bcex BHJIOK no 

3~eKTHBHOl\ MaCce, EH'IlHCJieHHOR B npe~nOJIOZeHHH, 'ClT) oC!e 'ClaCTHUH 

ecTL n'HOH!:l. B OC!JiaCTH MB.CC!i If -YeSOHa B'H,IJ;eH mtK, 0•1yCJIOBJieHHiift 

PJ.Cll8,ll;aMH K~~ rr+rr- • ECJIH paCCMOTpeTI> TOJI:&KO Te BH.IKH, KOTOp!ie 

B03HHKJIH B oC!JiaCTR sa YHmeH:&D ( pHc.3B), TO Ha pac:IpMeJieHHH no 

3~eKTHBH!iM MaCCaM ¢0H peSKO na,n;aeT H nHK ~~II+II- -pacna,n;OB npORB

JIS:eTCS: Oti6Hl> 'CleTKOo 

Ha pHc.3r npe~crasJieHo pacnpe~eJieHHe coCI!iT~ c Maccoft B paftoHe 

MaCChi If -Me30Ha no yrny BbiJieTa OTHOCHTeJI:bHO OCH ll}tiKao KaK H 

oz'H,IJ;anoc:& Hs BHtiHcneHHff wero.n;oM lnHTe-Ka.pno ( pHc.Af) sro pacnpe

,JJ;eJieHv.e ~onzHo ~oxo~HTl> ,JJ;O yrnoB 8-10 Mpa,n;. Cnexrp HaC!n~eHHHX 

K~ npe~cTaBJTeH Ha pHc. 5 B cpaBHeHHH co cneKTpOM IfL. H3 3Kcne

pHMeHTa / 15/. KaK BH,li;HO, OHH ~OCT8.TO'ClHO C!JIHSKHe 

Onpe~eJIS:R llHCJIO HB.C!JID~eHHHX ~~ B paSHbiX YCJI03HRX ITO HHTeH

CHBHOCTH H ~JIHHe MHUieHH, a TaKZe 3H6.S: 3~eKTHBHOCT> ycTaHOBKH, 

MOJ:HO oneHHTD ITOTOK poz~eHH!iX ~i o ITpH TOJIJIIHHe MHJieHH 33 r/cM2 H 

HHTeHCHBHOCTH Hel\TpOHOB 107/nHKJI llHcno pacna,n;oa K~ , HaC!nD~eH-
" HhiX B pacna,n;HOl\ OC!JiaCTH,OK8.3aJIOC:& paBH!iM 8,5/nHKJI, liTO COOTBeT-

CTByeT 400/nHKn, pox,JJ;eHHLIM B wmeHH. OneHKH no craTHCTHt~ecxott 

TeOpiiH / 14/ B aHaJIOrHtJHhiX YCJIOBHHX ,JJ;aDT BeJH~qHHY :200/nHKJio 

PacXOQeHHe MOJ:eT Cl!iTL OTHeCeHO 38. CtJeT He3cixfleKTHB iOCTH paOOThl 

reoMeTpHtJeCKOft nporprulMH B nJIOXHX ¢0HOBhiX YCJIOBHflX H HeTOt!HOCTH 
/14/ 

paclleToB. 
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qact~ Bpeu3HR npodaoro axcnep.ueata da~a OtBe~eBa aa aay-

1!ene npoitecca (2). no.nyqeHHHe npH nou V': codaua HHrepnpeu.,._ 
pOBaiBO~ Kalt ,~}A- napa. 

Ha pMc.6 Ipe~oraBReHo paonpe~ereHHe codarHI no a~exrHBHOI 

uaooe ~~ - cw~reMB B rpex odRacrsx pacna.aoro od~eua, nepsaa 

ws xoropux B&noqaer rope~:t KHmeHH~ B odxacrsx, aaxo~s.-xcs IteJR

xou BHyrpH od~sua, sanoxueHaoro rerweu, B~eH n•x pacn~oB 

~+n+n- t 38.p~rHCTpHp0BaHBHX BCI8~0TBKe cxyqaiKOro COID~8HKI 

ORrHaJOB OT UDOBBHX cqirqHXOB C OCT8.1iHHUHo BepoatHOCTi T8.KOrO 

coooa.ieRu o~:tellliBaerca Ha ypoBHe N 3•ro-3• 3rot Dlllt H8.XOJJ;Rrca 

B odJiacrz uacc rni"Jl • (463 .f IO) Mu. 13 odracra •e uaoc 

trl/'f • (498j!0) !13B HeT Hll O~Horo lt8.1!,1ti,Jtara H8. tt«!_.2 JA -paCD8Jlo 

Ka.HJtiJtara.MH B ~~ttr -pacnBJtH ctntra.IIHOI» ooeluru, xu :a:oropux 

m~- (498! IO) II3B • lt00p~K!8.TH rpeltOB qaotxn, 31tCTPaDOIHPO-

B8.BHSX H8. DIOCKOCT~ MDOHHOrO ~etelttOpa, 000TB8TCTBOB8.1H KOOp~H

H8.T8.U CpadOT8.BIHX MD-cq!rqHKOBo 

flOJyqeHBHe 3KCnepBNeHT8.1iHHe ~aBHHe D03BOIRDT OitSBHTi HBJ:BDD 

rpasBitY DPIIHH pacna..a ~ ~ ir- , upe~noxaru, 11ro •«Mnrn

Hocn aporpa.JDIHoro nomcxa ~~n+n- • ~s-rr- paonBJJ;oB 

OJJ;BH8.KOB8.: ~ 
'T> Nrt · lf...JiJi 11 'ili 1:~,11 
T...s(rr)-= · • · -

Nrrr, Mill' €,.,... 
3Jt8Ci ~d- B6POSTROCU pacna,Jta t! DO 110~8 n+n- t N~r, ll 

AI~~ - qzcJO E8.dJ~eRHBX ~ B pealtllBSX (I) B (2) COOtBetCTB8B

HO, ~f/Mrrr. •53 OTHOW8HK8 COOtB8TCTBym.-x DOTOKOB H8ltpOHOBt 

crin /Et-J1 • I,25 - ouo11ene a~unsKocrett perxcrpa~:tn t'-.IIII 

B ~ ..... ff'l o 'IIBCJ! 0 H8.dR~8BHBX ~-+ n+rr pacn~OB paBBO 2!7 o 
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InH nonyqeHMH pesyn&TaTa Ha 9~ ypoBHe ~OCTOBepuccrH noxaraeM 

Arrr . 2.3, orKy~a 

'R.s(f!-.) ~ r,6·ro-4• 
3ror pesyn&TaT nonyqeH sa 7 qacoB pa60TLI ycTaHOBEK. OH Bcero 

B 2 pasa xy~e, qeM B pa6oTe 191 ( ~ 0.7·ro-4) ~ ~aze npeBocxo

~HT ony6XHKOBaHHY~ pesyXLTaT padOTLI /IO/. 

IY. Cxeua npe~xaraeMoro SKcnepHMeHTa. 

C yqeTOM HToroB npo6uoro 3KcnepHMeHTa npe~xaraeTcH cxeua 
• .o -t -

pacnoxo~eHHH annapaTypu ~XH noMcKa pacna.n;oB r..-5 ~~u.J- , Hso6pazeu-

HaH Ha pHCo 7 

( pHc. 8 ) • 

, a raae cxeMa KaHaJia HettrpaJILHbX qaCTHU 

.JtaHHOe pacnoJIOXeHHe o6na,n:aer cJie~YilBIHMH npem:yJileCTBru.m no 

cpaBR8HMD C npe~LI~YIIlHM: 

I) HCIT0Jib30BaHHe ~BYX MarHHTOB ITOSBOJIHeT yBeJHqHTb 3~eKTHB

HOCTL ycTaHOBKH; 

2) MarHHT MI , KaK ITOKa3biBaeT OITLIT, CyJIIeCT B8HJ:O yYeHLmHT 

cpOHOBYD sarpysKy HCKpOBbiX Ka»ep; 

3) HCITOXb30BaHHe nponopUHOHaXLHYX KaMep H ~B~'X MarHHTOB 

IT03BOXHT yBeJIHqHTb HCITOJib3yeMbl~ ITOTOK na~aDJIIHX HEftTpOHOB; 

4) 6oJiee xoMnaKTHOe pacnoJioxeHHe annaparyppr :1a uarHHTOM M2 
TaKJ:e yBeJIHqHBaeT 3~eKTHBHOCTD ycTaHOBKM H yMeHJ.maeT cpOH" OT 

pacna.n;oB R~, , a raae or te-.n+n-. 
OneHKH noxa3biBallT, qro B ~aHHOM pacnono~eHHM uoxuo ox~aTL 

B!iMrpLim B qHCJie perHCTpHpyeMbiX 3a UHKJI ~'> Ha cpiLKTOp 8fl2 • 

:KcnoJIL3YH 3KcnepHMeHTMLHYil OUeHKY perHCTpHp:reyoro ITOTOKa 

II 



K0c:, , yxasaHHbl~ illaKTOP yJJyt~meHHSI sa ct~eT aosoro pacrroJJoJteHHSI, 

a TaKZe B03MOJ:H)CTh yJJytlmeHHSI reoMeTpHt!9CKOft nporpaMUH peKOH

t!TO 0~6HK8. BepXHeft rpaHHnH mHPHHH pac

ro-7 r5 MOJteT 6li1Tio ~OCTHrHyTa 38. 

CTPYKUHH MOJ:HO 'IOK8.38.Th, 

nana ~ •JI ,;M- H;t yposae 

500- 1000 t!aCOB pa60Tbl 

TaJJhHbltt pesyJJhT1T /I I 

ycxopzTeJJSI. HanOMBKM, t!TO 3KcnepK.MeH-

6blJJ llOJJYt18H 38. 5000 t!B.COB pa60Tbl yCKOPH-

TeJJSI. OEO.Ilo 2001) qacoB 3atpat~eHo Ha noJJytJeHHe aeony6JJHKOBaHHOro 

pe3yJJhTaTa UEPH1 ( cM.Ta6JJ,2). 

Y : q>oHOBble rrponeccbl, HMHTHPYillliHe pacnan ~ + f' ~- • 

Tipz oneaxe speMeHH ycxopzTeJJSI, aeo6xo~HMoro ~JJH novtcxa pac

n8,ll;a. K~+2,M Ha ypOBHe ro-7 rs CtJHT8.JIOCh, tJTO ¢0H0Blile npo

~eCClil 110~8.BJI9Hbl ~0 T8.KOft CTeneHH, KOr~a OHH npaKTHtleCKH He ~8.1lT 

co6blTHtt c 3¢4JexrHBHO~ Maccon, JJeJtallle~ B o6JJaCTH Ma.CCbl K0 -ue30Ha. 

PaCCMOTpHM PM nponeccoB, Moryll!HX KMHTHPOBB.TD PICKOWn paCI18,ll;o 

l, q)QH OT B38.HMO~eftCTBHSI HeftTpOHOBo 

Tiapbl TIHOHOB, po~eHHHe BO B38.KMO~e~CTBHHX H8ftTpOHOB C ra30M 

B paCTIMHO~ 06JJ~CTH MOryT ~8.Th ¢0H B 06JJ8.CTH 3¢4JeKTHBHOft M8.CClil 

K0 -Me3oHa. 3ro no~TBepz~aercn pKc.36, r~e B~Ho, t!TO pacrrpe~e

JJeaze 3¢¢eKTHBH~X M8.CC TI TI -CPICTeMbl, 06yCJIOBJJeHHOe, B OCHOBHOM, 

HeynpyrHM B3aK.Mo~encrBHeM HeftTPOHOB B CH2-wHmeaK, npoctHpaerca 

~0 700 M3Bo 

TipH aH8JU1:1e npo6Horo 3KcnepoeHTa 6b!JIO yctaHOBJieHo, t!TO 

eCJJH paCI18,li;Hlilft 86~eM 2,5 MeTpa 3allOJIHHTh reJJHeM, TO H8. O~HH 

3apencTpHposaHHHlt K~ ~ rr+rr- pacnan oxuaerca oxoJJo r·ro-5 :ulloH

HliiX nap OT HeltpOHHblX B3aHMO~eftCTBHft B ra3e, HHBapHaHTH8.SI VaCCa 
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KOTOPHX Jl8:1HT B 06JI8.CTH: lla.CCH KB.OH8.o t!TOOH ycTpLHHT:D 3TOT ¢oH, 

pacna.,ItHH~ 00'Le14' H806XO,IUDlO OTK8.tJ8.TL ,D;O <f>OpBaKyyl:a. 

2 o i.POH OT pacna.,Ita ~ + n+n-o 

~-+niT pacna.,ItH, BOSHHK8.1lJilHe B pacna.,ItHOM 00'LE,Me,MoryT DH-

1JIPOB8.'Ui K0 -+}lf pacna.,Its c sepoHTHocnll .... ro-:
1 

sa cqer Ha.JIHtJHH 

CJIYil8.DHHX cpa0aTI>IB8.HHI ,n:erenopa MilO HOB. B 3TOM cJiyqae If,+ nn 

pacna.,ItH ,D;8.,D;YT fiHK B 3<P<l>eKTHBHOR Macce ,#f - CHC~'eMH npH 465 M3 Bo 

llpH 3XCnepHM8HT8.JILHOU paspemeHHB no Macce + 3 M< B ( CM.pHCo3B) 

3TOT OHX He li0:18T ,D;8.TL S8ll9THOrO BKJia.,Ita B 00JI8.C~'L M8.CCU If> -M830-

Ha, nOCKOJII>XY OH OTCTOHT OT Hee Ha 8 CTaH,D;apTHU:: OmHOOKo 

K~+TITI pacna,n:u MOryT , DKTHJlOBI!I.Ti f If -+!J.f, OCJIH oCia ITHOH8. 

pacna,n:yrcs Ha MllOHH, xoTopse nona,D;yr B Mll-,D;erex~~op. OcoCieHHO 

008.CRH pacnB,ItH OHOHOB nocJie MarHHTa, fiOCKOJILKY uanpaBJieHHe 

noJiera MOilHa uano orJIHt~aercs or RanpaBneHH.II nonHra pacnaBmerocg 

n-uesoua ( .... 3 Mpa,n). BepoarHOCTL B03HHKHOB8HHSI ·:aKHX pacna,J(OB 

COCT8.BJIS8T OKOJIO I0-4• 

KaK nOKaSHB8.8T OOHT pa60TI>I /I/ <f>OH OT pacna(OB ~-~ MOXHO 

cyJileCTBeHHO no,D;aBHTL sa Clli!T TJIIaTeJILHoro aHa.JIHsa pacnpe,D;eneaHD 

HCKP B)l;OJIL rpaexropmJ pacna,nHHX qacrH~. 

• 
TIOT8HUH8.JILHHU HCTOilHHKOU <fJOHa SIBJlSIIlTCSI T8.K:II~ .I(OJirOZMBYJIIH9 

K0 
-uesoHs, npmcyrcTBYillllMe B HeRrpaJILHOM nyqxe ~ pacna..ItallJilHeca 

no uo,D;e ~ ~1iJAV • norox K~ no,n: 0° Ciun oueueH :1pH npoBe,n:eHHH 

npo6Horo axcnepHMeHra H oxasaJICSI paBHHM~ro-3 or noroxa HeJrpo-

HOBo 
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Bcxo~a H3 sroro KO&Ho noxasar», qro sa BpeMa padotu ycra

HOBXII DPII ODPU•t.lleHm:H 1Dijlllllli1 pacna..a;a Ir's ~lf•- OXOJIO I0-7 rs 
Cly,JteT saperHCTp'q>OBaHO 8 X 104 Ir'L~TJW pacna,JJ;O:B. 

1l ncnepDeiiTe no pereHep~HK /I5/ Clruo 3apencrpKpOBaHO 

I ,2•105 K0~~- paCDB,ltOB, 113 KOTOpriX 2, 70 X ItY D8JIK ,JtBa 

cpaeloraBmmc 1111-1:q~nna. Ha pRc.9 npe.ncraueHo pacnpe,~;e.lleHJie 

3THX COCIYTHft DO 3~8XTHBHOI Kacce f~ - CKCTtMB, OTE}',J;a B~HO, 

qro ~PoH or aroro npoi.tecca B oel.tacu Maces xaoHa orcyrcnyer. 

" YI. !I a It .11 11 q e H H e 

3xcnepBKeHt no noxcxy pacna..a;a ~~~~~- xora x BecL.a 

TPY.ItBo, BO B03KIIJ:HO npoBecu Ba ycxop:ueu I~B3 sa pas7J1Hoe 

Bpeus. Bo3MO&Bo, qro sa aro ze Bpe•s Cly,~;yr npoBe,l(eBH aH&nor•q

HYe axcnepoeBTii: Ha .Jtpyrn ycxopneJIIIX~ O.JJ;Ba:a:o w xoreu elY 

3aY8THTL, qro " DpOCIJleKa K-2Kil" HaCTOJiiXO BaJ:Ja, a 3KCD8piKeR

TH Hacronxo TPJ'.J:HH, uo norpeelyercs u seusoxparaoe noBro

peHKe. Rpowe Tot·o, B cocraBe ycraHOBKJI x npe,~;:.araeKoro Kero.u;a 

DpOB8,l(8RIII 3KCDEp11M8HTOB sanozeHH B03MOXROCTH npOB8,11;8BIII .Jt0-

DOJIHHT8Jil>HO 3B:Cn epOeHTa no DOMCXY paCD8.)tOB If .s; _,. r-I' , a ta:ae 

DOBTOpeRKI 3B:CDE p&eHta /I/ no nOBCJ:Y pacn8.)ta lfJ.-+ f'+f.- Ba 

TOM 1:8 ~O:BHe. 
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I 

2 

' 
4 

5 

Teopetx~ecxas o~euxa &KIBei rpaum~ cxopoctH 

pacnSJta K0 ~ ~ f'+ /'1-

Upe.li;DOIOJ:eBHe R s.(JA~ ): r(l(~:#4,.) 

CP-BeKBBapxaRTHOCTi 
B pacna,11;ax K ~ f fi ~ ro·ro-7 

OP-BeXBBaRHaHtBOCt• B 
pacna,Jtax ~ 0 1 ~ 6•ro-7 

CP-HeJBBalxaBtBOCTi B 
pacnB,JtaX ...,.lt , ,li;ODOJIHB-
reJiiOe auo•an•1oe CP-BB-
JapBaHTBOe B3aBK0,11;8ICTBH8 

nn -P f"l-4 ~ :rro-7 

CP-BeKRBalBaHTJOct» B 
pacnBJtax ...,. ·n, ,J~;OnonHx-
!81.808 aROKaniBBe 
CP-IBBaHBaR!IBe B3aJKO,ll;el-
CTBHI ...,. !J/-4 .. 
• nn ..... l't ~ r,6•ro-' 

CP-IBBaimaBTHOCti B pac-
na.~ax .. /'f/'1 t K ..,..'lJ ~ 5~Io-II 
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TadJUfl.\a 2 

3KcrrepHMeHTaJILHoe orrpe,n;eJieHHe -c:a:opocrH 

pacrra.n;a K'l s --:> )"-~-. 

CC!lJIKa 
N> 

rr/rr R.,(ff) = rr"~ -+fr) 
,______...__ rs 

.. 
I 

2 

3 

4 

5 

~ 7,J•ro-5 

9~ y.JT,. 

~ 9, 7"ro-5 

68~ y .JT.. 

~ o, 7"Io-5 

9~ y.JT.. 

~ I6"Io-5 

9~ y.JT,. 

/ 0 I5"Io-5 
~ ' 
~ Y~.JJ;. 
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/9/ 

IIO/ 

/III 

,I{y!1Ha 
.IIaHHaa 
pad ora 

UEPH 
HeonydJIH
KOBaHo 



~r: r + 
jJ 

Plc.r. lzarpauuu IXS pacqeta BepoaTuoctH pacn~a ~L ~~~- • 

MAr~ rO.QOCK9rll>l tlfTtKTOP D.ETf«TOP 

~""- -- ~~ ~E010C11 ~ 

i OXI ,,, ~· . o·lo- f· • 
FI/ "' '" ~ •I - j - I· 

, ~ ( :: . :: I " I • f • 
__j 11 - ~ I' <~] t """ =do _ . :: : .. 1: .·. , ,.. ~ I ~~ 

I .s:J. fl~~~ ~ t:' ~:II~/ ~:1 ~ 0'0 I··. l ~r , ,. r·•! Ill.: ... I /: 
_,, ,..:1, • ·- .. l· 

" 

P•c.2. CxeMa pacno~ozeu•a annapatyps npz npoBe~eHIK npo6uoro 

u:cnep:ueun no no11cxy pacna~o:e ~s ~r.ft-. 
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~--~---::;; l~~~~-660 

.ll!i_ 
lllnu•S~~tJh/c' 

llN 
llZ =4CM .. f : .. ::,,: 

1001 

E 

<lXI 

"'I :'~u-'"'~'' : 50 

·····=···=~-.::::~~r-:.=: ...... ~ 

B 

1=1 

IP 

-~0 -sea -"7!0 
z 

-e~tM 
:~,:::~~\··· . 

--------- ~-

P1!c.:3. HccJie~OBaHJe pealt)lHI! n.. +C ~ ••• + ~~ rr•r. 
Pacnpe~e~eBKe scex ua~eHHHX nporp8KWOR V0 -C06HrHI 

no a) paccroRHHm sepmHHH or ~earpa KarHI!ra; d) DO a~ex

THBHOI ecce; B) roxe, 11ro C:S), HO c o6pe38.BnK no ~; 
r) DO yr!y BHJieTa H3 KKI!eHz c oC:Speaa&l!eK no Macce 

m~ "' 498.:! IO I3B. 
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to E 
(%) 

• ~0-8"'" 

lO 

E 
(%) 

20 ao uMn~nbc, ra~fc 

0-2MPilQ 

2-4MPilQ 

4-6MPila 

~6-8MPilQ 
' ---- 8-lOMPM 

hc.4. 31Jwlie1tUBROCTi )'CT8.HOBltB lt paCIIB,ItaM ~. -f~- ,li;JISI 

pa3BHX yr~OB BHXeta ~ H3 KMmeHH. 

Pwc.5. JJ.myncRBI cnelt!p Ha6JIII.It8H!DIX Jt'l5 • 
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Pllc.6. 

5 t:.m,~.~,~.~ •taM3&tc2 -e51<.4< Z <- 850CM j
6N 

o•c;JRFfl ~ 
I I 
I I 
I I 
I I -650< Z<-630CM 

,rJMJ4~.~ p 
I I 
I I 
1 I 

I 
I -630< Z<-59Q4cM 
I ' 
I 
I 

:J 

:J m)JJ.l M!~/ci 
438 558 

MK0 

-r -
ICCJIUO 3aHHe peaB:ItiiR i1. +C ~ • • • +ft +f" • 
Pacnpe.D;I!JieH'Ie coelYTr.ftil no 84JIIleB:TJIBHOit •acce 

i'"r - :Hcrew )(JIJI pasmx oelmcret pacna.,J(HOII som. 

A.-mu .. 
~-UI< 

~) lR <JI I II Ill IIL-n-
~1 

N~ 111/f, 

~ 

~ MOO!HUmMz 

l8MDeHumOCrT'!)UI<4lJOHHbiX 
UCI<po!M,IX KCMep 

Pzc.7~ CxeMa IacnoRozeHHa 3KcnepBKeHraJI~Horo oelopyxosaHHR 
...0 .,._ 

)tJUI DOICit8. pacna.,J(OB fis-;ff' • 
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CxEMA PAlM£UJ,EHI-11j:! 05QP'jQQBAHI.t11j:! 1.t1 MnAPAfYPbl 
HA HQBOM HEi-1TPAIIbHOM KAHAIIE B 3!lAHVII.t1 1EJB V1ilJB3 

PJt:c .8~ Cxella MHaJia H81TpaJiiHYX tlaCTJm J;JUI 3ItCllepHMeHTOB C 

HeftTpaliBHJlH EaOHBKB. 

N 

20 

tO 

.. 
M31!1 

511 

Pac.96 PacnpeJeJie&Be no 3~exTBBBOK •acce ,~f\- CBCTeYH 

~; COdYTBI, Badii!J;eBBU:X B 3 JtcnepmreHre /IS/ • 
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