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/1/ 
napaall 'IAC'no ,auaoA paCSO'I'bl CS~o~.aa DOCBIIDle&a B3)"1eDIO nepeaapll,llBB B pAABII-

ABOBBOro SAXBaTa OTpBAATem.Bblx " -Meaoaoa renaeM-3, B.tcy'lllero CSea paaaana BApa, 

3TB DPOA8CCbl CSbiiiB B~AeneBbl uyTeM B3M8p8BBB npo6era BApa TpBTBII B rase AB~3BOB~ 
BOA Jt&Mepw BbiCOJtOrO .ll&Bn8BBII, 

KpoMe 8TBX DpOA8CCOB DpB 3aXJIAT8 DBOBOB renae~8 B03MOlKBbl DpOA8CCb10 DpBBOAR

IIIH8 It paaaany I!Apa, a BMeuo: 

,-+He3 .. p+n+n (1) 

,-+He 3 .. d + n (2) 

, .. + He3 .. d + n + y (3) 

,- + He3 .. p + n + n + y. (4) 

Ha ocaoaaasa B3Mepeaall O'I'BOilleKBB aepoBTROCTeA paaa~o~x npo~teccoa a aayqeaaa 

CD8JtTpOB liTOPII'IBbiX aapJVKeBBbiX '18CTBA0 B03BllltAJOIIIBX DpB 38XB8Te OCTABOBBBIIIIIXCSI ,-

MNOBOB TAUM DpOCTellliBM IIAPOM0 ltAJtBM enii8TCSI SAPO He S 0 MOlKBO DOIIy'IIITh CB8ll8-

BIISI 06 OCBOBBhiX 'lepTAX MexaBB3MA DornOilleDSI DBOBOB, 

TeopeTB'18Cit0yY accne,llOBaBBJO DpOA8CC8 38XB8T8 DBOIIOB renaeM-8 oblno DOCBSIIlleBO 

121 
aecJtom.Jto paCSO'I', Pac'leTbl Meccaa npoaenellbl a BMuym.caoM npaCSnalKelllla c y'leTOM 

··-~· 

Aaaa~o~x o aaxaaTe ~f;BOKOB B AeiTepaa a aoQopoAe. Hcnom.aoaaaaaa BM aonaoaaSI «!JyaJtABa 

B.llp8 B BACT011Ul88 Bp8MII B8 MOJKeT 6WTb DpB3BAHA DpBrO.ztBOI, DOCJtOnblty C ee DOMOillbiO He 

yllaaTCB DODy'IB'no aaMapeBBbll pa.llByc He3 • Meccaa CSwna nony'leabi coOTaoweaaSI MelKny 

paanB'IIIbiMB MO.Il&MB 3AXBATil a cneJtTp Y -JtaUTOB a PA.IlBAAaoaawx npo~teccax, B paoOTe 

/8/ 
CTpyMaac~~:oro paCC'IaTaao O'l'aowaue npo~teccoa nepeaapSillltB • pA.IlB&DBORBoro aaxeaTa 
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c ucnonh30B8BH8M 9ECll8pHMeHTanbBOA BenB'IHBW OTBOW&BBB naa~Eoro B BOAOPOAe, 'ITO 

n03BOJIBJIO ycTp8HBTb Heonpe)leJI&HHOCTB 0 CBB3aHBbiQ C llpHMBH8HH8M B p8C'IeTaX TeOpBH 

aoaMYWBHHSI, Ha ocnoaaHBB TeopeMbi nonHOThi CBCTeMbi aonHOBbiX <jlyHEnBA HM ObinB pac-

C'!HT8Hbl OTHOCHTBJibBbiQ aepOBTHOCTH p83nB'IBbiX p8AH8AHOBBbiX nponeCCOB, a TaJOKe 9Hep-

reTH'IBCEHA cneB:Tp ABitTpOBOB B )I-ItB8BTOB B nponecce (3) C y'l:eTOM B38BMO)leitCTBBB 

B KOlle'IHOM COCTOBHBH, 

/4/ 
B paoOTe na:a&II8p8B8 B K&'IBCTBe OCHOBHOA runOTe3bl llpHBBMaeTCB ABYXHyKnOH-

Hblit MeXaHH3M nornOWBBHB nBOBOB r'enBeM-3, PaC'IeT CA enaB npB nOMOWB MaTpH'IBOrO 

sneMeHT8 oopaTHoro npouecca-polK)leHBB llBOHa BOnB3B nopora B NN -CTonB:HOBBHBB, nony

qeHHOrO 3KCTeitB/B/ Ha OCBOBaHHB asanuaa 9B:CnepBM8BTan&BbiX )laBBbiX, nuaaxapaHOM 

ucnOn&30B8n&Cb BMBOB8lil <jlyHEilBlil B <jlopMe raycca, YAOBJieTBOplii!OwaH onhiT8M no pac-
3 3 

ceBHHIO sneKTpOBOB s!J:IpaMH He u H • Koppen!llliiH uyxnoaoa yquTbiaanac& a onepaTope 

B38HM01l&ACTBHSI1 COil&plK81Q8:M .3-fjlyHKilHIO OT KOOPABH8T &yKJIOHOB napbl, liM BW'IHCJIQBW 

aOCOniOTHbiQ H OTHOCHTenbHI>Ie aepOSITHOCTB p83nB'IBbiX MOll 3aXB8T81 8 T8B:lK8 cneJtTp 

npOToaoa a nponecce (1). 

Uenhro AaHaoA paoOTI>I HBJilUIOCh H3Mepeuue OTHOCBTeJibHI>IX aepOBTHOCTelt peaxllHA 

(1), (2) B (3), 8 T8KlKe nony'leRBe CU&B:Tpa llpOTOHOB H AeATpOBOB B llp01l8CC8X (1) B 

(3). 

nna B3Y'I8BHH aaxaaTa OTpHil8T8JibHWX UBOHOB B renau-3 BCnonh30BaJI8Cb AHfjl<jlyaBOH

/6/ 
H8B K8Mepa BbiCOKOrO ll8BJI8HBB B MarRBTHOM none , llOCT8HOBB:8 0UWT8 H nOny'I&HHbllt 

Ill 
9KCnepHM&HTaJibHbiA M8Tepuan noApOOHO onBC8Hbl paaee , 3KCnepHM8HT8JibHbiQ AaHHbiQ 

owns nony'leHbl B Tpex 9KCn03HilHSIX, B 1-A 9ECU03BUBH UBOBbl OCT8HaBJIHB8JIHCb B xa-

Mepe npH MBIIBHBH 17,5 aTM He 3 
H MarHBTHOM none 12000 rayCC, MaT&pB8JI STOlt 

3KCll03HilHH Ob!JI BCnOJih30BaH AJIB Bblll&llBHHB nponeccoa (1), (2) H (3), 8 9ECil03BilBB ll 

KaMepa npH )laBIIQHHH 17,5 aTM HaXOAHJI8Cb B M8rHHTHOM none 6000 raycc, 3Ta B8JIB'IHB8 

MarHHTHOro UOJilil ObiJI8 onTHMaJibHOit llJIB nonyqeHBB OOn&wero 'IBCJI& OCT8HOBOK ITBOHOB 

B KaMepe, MaTepH8Jlbl STOlt 9KCn03BllHB fSwJIB HCnOJib30B8Hbl AJllil yaeJIB'I&HBH CT8THCTBKB 

cnyqaea paABallBOHHoro aaxaaTa 11 peaKilBH (I), B 9KCn03BilHH III KaMepa uanonHlUI8Clo re

nHeM-3 AO ~taaneHBlil 6,5 aTM, a aenH'IBHa Mai'HBTHoro nonll cocTllanHna 12000 raycc, Ma

TepHaJibi STOlt 9ECn03BilHB 6biiiB HCnOJih30BaHbl AJIB fSOIIee TW8T8nbHOrO H3Y'I8HHH TeX npo

U&CCOB, B KOTOpi>IX HCilYCX810TCll M8JI09H&prH'!Hble npOeyKTbl pe&KilBII, 

Bee cot5I>ITBll aaxaaTa nuouoa renueM-3 liBJIBIOTCB OAHonyqeai>IMB aaeaAaMB, OHll 

llerxo H)leHTB<jlHilBPYIOTCll no xapaKTepHOMY B3MeH&HBIO XpBBB3Hbl B BOHH381lBH OCTaaaanuaa

IOlllerocg nuona, BTopH'!Hbie npOToHI>I B A&ATpOHhi c BMnyJibcoM 6on&we 120 Msa/c E 

raae KaMepbi ae ocTaBaansaanuc&, B qacTHOCTB, HMnyn&c A&ATpoaa a nponecce (2) 

paaeu 414 Msa/c, u TaaoA cny'laA a EAM&pe npeAcTaanlleTCll OAHOIIY'IeaoA aaeaAoA, 

BTOpB'IHbiA ny'l EOTOpoit B B:8M&pe He 38X8B'IBBaeTCll, 0AHH COObiTHll aaxaaTa OT peaKilHA 
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(1), (8) B (4) BA8BTBtiiJIUBPOIIaiiiiCio lt8K O.IUIOII)"'eBHe 3B83Ahl C 38Jta.B'I ... IOIIUIWJIC.B a xa-

Nepe npo&tra ... aTopii'IH:biX UCTBil ( 1 U), 8 Ap)TIIe - KU O.IUIOII)"Iea:we 811MJU,i
1 

nrrm 
'EOTGpWJI'. - enssn 'JOI'CB. ,...._, -~~~ - ~ (1 ~. B ·~ .-... 1 .... ..... .111Jpa••••·,-.... 1 : _...,a FE -.. --lilt--=--... a .c..-
..... .,... 81MI8,Il 1 - &.Ia .-..peiiW llpoiSan:. ~ _... c..- ..... 1 -

CSb!U npoae.ll&Jrbl aaNepeus aaum.aoro aNJ17m.ca a upoCSera aTOpii'UOI '14CTBilH c 11em.m 

paaAeneull npOTOBOIII a AeitTpoacm, Bee aeoCSXOllBNHe aawepeJIJIB a:wnCNillllllaCit Ra penpoe~~:-
/7/ 

Tope 0 C nONOIIUoJO KOTOpOro BOCCT8H8IUUIB8.118Cio JtaJ)TH.IIa coCSHTHB a DpOCTp&HCTae, 3cjJcjleJ:• 

TIUIIIOC1'Io peraCTpaiUia ClleA8 .A8JIIIOI Anll.lrbl ao IIC4IX cny>IAIIX t5loUI& paCC'IBT8Ba N8TOBON 

CII)"''AIJrbiX BCIIbiT&JIIII C HCDCWIItaoaaBaeN aaNepeuoit 'l'ODOI'pa41fa OCT8HOBOK M830BCIB. 

PeunaB II"'+ a.P .. d + n+y 

flpa aH.Qeneuu &TOI peUilBa NH BCXO.IIUII aa Toro, 'ITO no'lft BCJO eaepraJO, Bbl.llen 

myroc11 npa 38XB8Te ,- -Neaoaa renaeN-3, yaoca:T y -KIIIAHT. noeTOMY wolKBo CSwno 

Ba.ll&BTbCB 3&peraCTpupOB8ft OCHOB&yJO UCTb COt5HTHit BTOI peaJtll.BB Cp8AB Cll)"llle•: 1 Ill[, 

n.-11 aTOA ll8llll a eJtCnoaBruua. I • m a l:'p7IIDe 3B83.1l 1 a t5wmr upoaeAeaw aauep~ 

DB MaCCH aTOpa'laoA UCTHilM. HauepeuB IINJI7GCOIII ~ 1lpOIIIO.IlUlla. ma4noaa... nept~oo 

MQHHOit ll:pHIIIIIBBldo flpa 8bi'IHCII8Da BNDyllloCOIII f'IIITiola&n4Cb B8paJIBOMepaOC'no MarBBTaorO 

DOIUI no BWCO!'e 'Q'JIC~cro e~~os lUI.Nepw. flpu uwepesa• wacc:w ISJ.uur B.Be.ll&BJol cn.

AYJOiliBe JtPHTeJIBB OTCSopa: 

1. Yroa J1411:1JOJI8 cne.Qa aTOpauoA '18CTIIllld 11: nnocxocTa, uepne.wurkyrulpJIOI aanpaa

neaiUO NAU'HB'I'Iloro nODB, ae npeauman 80°, 

' 2 
2, flpoCSer BTOpii'IHOit '18CTBI1H fSldn H8 M8118e 6 Nr/CM B 9KCIT03BIUIB 1 DpB nnOTHOn 

2 2 
CTB raaa 2,8 Nr/CN B ae M8Bee 2 Nr /eM a 9KCn08BllBB ID llpB llnOTBOCft raN 

2 0,08 Nr/cw • 

8 8JtCn03BIUIH 1 ltpBTQpait 2 BCIIUIJO"'an CII)"''U SIIXB8T8 nuoaoa He3 
C TpiiTB8M B Jt0H8'11-

HOM COCTOIQIJIB, 8 9KCn08JIIUIB ID npa D3JtOM .lla.&n&HBB renuH-8 yxaaaHBHI &paTepal 

IICII:IIJO'I4UI TOIIblto coCSwTall c TpiiTaeN OT peullBB nepeaapBAKB:. Cny'IAB JKe paABSilHOHHoro 

34XB&T8 C TpBTB8N a KOHe'IHON COCTOIIJUIB a BTBX fCIIOBHIIX Bbl.ll&niUDICb no npot5ery. flOn 

8TON7 .aeoCSXOAIINO CSuao OT.Ilellllft coCSHftB c aldneTou .ll&ATpoaa or coCSHTait c awneTON 

npOTo.aa. Ha pac. 1 npaae.ll&RH peaym.TaTld DM&PtiRHB Mace a rpyuue 31183.11 1 1111: as 

9JtCD03BIUII I • m • Ylt811&11BHN ltpBTepaBN 7AOBn8TBOpB.IDI 126 coCSwftit a 8JtCD03IIJUUI 

1 B 74 COC5blftB a &ltCD()GIHIUUI ID , flonyqeJUUile raCTOrp8NNH 81111pOKCHMHpOB811H Kpaaw-
. a 2 

MB raycca c Benll"'IIBOI .lli!Cnepcaa paBBol 187 Mea/c .IUIB M8CCH DpOTOH& a 870 Nt.a/c -

- Mil waccld .11e~ Ha paeyBJta auso, 'l'I'O BTOpnawe '14CTBI1H a rpynne aaea.ll 1 a 
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B OCJJ:oallOW ~ll DpO'l'ODMllt TIUt UK BepOI!'I'llOCT!o TOro, 'ITO DpOTOll MOlKEIT llMe'l'h 
2 

.,..cq !SOllee, llAIIJillMep, 1500 Maa/c cocTaBI!aeT weaee 3%. Ta11:11M o6pa30M, co6h!TIIll 
. 2 ' 

c MllCCOI !SOllee 1500 Maa/c MOlKllO 6LUlo 0Tll9CTII II: nponeccy (3), Ha OCBOB81Ulll ST!IX 

A&ll.lli>IX !Shill 1lOII7'18ll 8B9pl"9TII'I8CKBI CD&II:Tp ll9liTpOHOB, npa nonyqe&IIB CD911:Tp8. 6blna 

BB9ll91Ul reoMeTpB'I&CII:BSI ScjHIIeJ[TilBBOCT!o perllCTpBIUlll CJ19.!l8 llBilllOI lllll1Hbl0 paCC'IHT8HH81l 

we'l'OI:IOM cnyqab!>IX acnh!T&!lBI, KOIIB'IeCTBO co6h!TBII c .!leliTpoBaMB B3 sii:CD03BIUlll III 

!ShiJIO npBBe.!leao 11: "'BCJIY OCTUOBOK ueaoaoa B s~~:cnoaan•• I 

no qucny cot5h!TBII P&llBAIUIOBBOro aaXB&Ta a s~~:cnoaanaS!X 

saepreTB'Iecii:BI cneXTp ll&ITpOBOB OT nponecca (3), 

HopMupoa~~:a 6hrna npoae.!leaa 

a III • Ha puc. 2 noll08.3&B 

npa onpe.!leneBI!B OTBOCHTeJibBOI aepoi!THOCTB nponecca (3) saepreTaqecXIIA cneiTp 

t5b!JI SII:CTp&DOIIBpOBall B o6n&CT2o 6om.mBX 9BeprBJI Jl91TpOHOB, nOlllloe 'IBCJIO OCT&IIOBOX 

M930HOB B 8KCD03BilBH ISLUlo nonyqepo paBilbiM 4531, B pe3ynhTaTe OTHOCBTem.JJ:all 

aepOilTHOCT!o nponecca (3) OK83an&Cb CJ19llYJOIUel!: W{dny)a {3,6±1,2)%. 

Peaiilllll ,-+ He 3 .. d + n 

C lleJibJO Bb!ll9Jl81lBSI STOll pe&IIlBB B SKCD03BilllB 6b!JI B3MepeH BMrryJibC BTOpB'I-

HOI 'IBCTBilh! B rpyrrne 3893.!1 1 na, DOCKOJibKy nponecc (2) KBJIH9TCH JlBYX'IBCTB'IROI peaK

IUl91 CO CTpOrO onpe.!leJieHBh!M BMrryJibCOM neiTpOBa, p&BHhlM 414 Msa/c, npa B3MepeHBB 

RMrrym.ca BTopaqaoll 'laCTilllhl 6hlllll npaHI!Th! cnenv10mae KpBTepaa OT6opa: 

1. JlnHBa BTOpB'IHoro cnena JlOJilKHa 6b!Tb ae Meaee 13 CM, 

2, Yron 11axnoaa cnena K nnocKOCTB, nepneHJlHKyngpaol MarHHTHOMY non10, He npe
d'· 

Bb!WBJI 30 , 

J13M9p9HIIH DpOBOllBJlllCb rryTeM Cp8BH9HHH CJI9Jl8 C wa6JIOHOM H3B9CTHOI KpllBH3Hbl, 

llpH onpe.!leneBBB BMnym.ca y"'HTb!Banacb aepyaoMepaocTb MaraaTaoro nons a ycanKa 

nneau. KpoMe sToro, a pe3yJibT&TH B3MepeHBH KPHBH3Hbl cneaa BBOJlBJIBCb nonpaaKa 
/8/ 

B3-3a xocoyronbaoro npoe~~:Tapoaaaaa • Ha puc, 36 noKa3aHhi pe3ynbTBThr B3Mepeaaa, 

Dpa cpenaeM 3Ba'leBBB BMrryn&ca 411 Msa/c aa6nJOJlaeTc!l MOBoxpoMaTB'IeCKBll rpymra, 

COOTB9TCTBYIOIU8H BMrrym.cy ll9liTpOH8 OT llp01l9CC8 (2), racTorpBMMB C06b!TBI, H306pa

~9HH8H Ba pac, 36 JlJIIl o6naCTB BMnym.coa 6onbme 360 Msa/c annpoxcaMapoaaaa Kpaaol! 

raycca c JlBCnepcael! 20 Msa/c. $oR onpeneJISIJICSI npa 9KCTpanOJIHJlBB KOJIB'IeCTBa CJiy"'aeB 

H3 BHTepaana 320-360 Msa/c B TO'<XY ~ + 2u • ':!ucno neiTpOHHbiX co6hiTHii cna6o 

3BBIICHT OT pa3llli'<Hb!X npennonolKeaul! o rroaeneaaa ¢oaa a o6naCTII BMrryJibcoa 6oJibme 

360 Msa/c II CBH38HH8H C STBM HeonpeneneHHOCTb HBXOJlHTCSI B rrpeaenax CTBTBCTB"'9CKOJ! 

own6ItB, nocne Bbi"'BT&Billl ¢oRB aa6n10naeMoe "'ncno co6hrTul! peaxnaa (2) 6hlno nonpaaneao 

6 

li ~ 

u atjJcllexTIIuoc'J'I. peraCTpAIUla. Ha:ze npBaellellbl A81lBb!e, ucaJOIIUiecll BhiAeneBI!a nponec- · 

C& (2) 113 SICDOBIIIU!B J , 

11JJ:Tepll&4 
BMDyJibCOB 
Maa/e 

860-460 
360-480x) 

Ha!Sn:JOA&eMoe 
qacno 

co!Sb!Tal 

74 

118 

oSlo a 

6 

11 

34M!Jex- ncmaoe ucno 
TllBBOCTb cot5&~TaA 

0,09otP,006 785~:..106 

0,149±,0,009 720:!:, 90 

Y~ta3aaah!e· oma6u ae BXJIJO'I&JOT aeonpeneneJIHocTell, CBB38l!Hb!X c npellJlonolKeBBaMlt o 

IIOB9Jl9UB <jloaa, 

0THOCBTem.aaB aepOI!'I'HOCTb npo!lecca (2) nonyqeaa cneny10mel: 

W(dn) • (15,9 :!:. 2,3) % , 

11MicynbCI!bll cnexTp npOTOHOB B npouecce_ ~-+ He3 .. p + n + n 

Dpa H3Mepeana aMnym.caoro cne~tTpa npOToaoa B peaKIUlH ( 1) 6hrllll acnom.30BBHbl 

XB.K C06b!TllB 1 IlK K8 SXCn03HIIHB a II , Tax a co6b!THSI 1 na B3 sxcnoaBIIBB 1, 

Cue~~:Tp npoTOHOB B HHTepaane BMnym.cos 0- 120 Mss/ c 6brn nonyqea nyTeM B3MepeHBB 

npo6eroa BTOPB'Illb!X qacTBII, 113 cnexTpa npo6eroa BTOPB'IHbiX '<aCTBn 6blna BCXJIJO"'ellbl liB& 

MOROSllepreTB'I9Citae rpynnbl 'IBCTKil, COOTBeTCTBYIOIIlB9 Dp0D9CC8M nepe3apiJllU ll pa.!lHa

IU!OllllOro 38.XB8T8., Bhi'IBTaHlle Jl911TpOHOB OT pe&IIlBB (3) H9 npOB3BOJlHJIOCb BBBllY MB.JIOJI 

B9JlllURb! ee B&pOBTHOCTH. B xaqoM BI!T8pBane npo6eroa BBOllHnBCb 1IOnp8~K8 Ha reOM9TpB

'16CKYIO s¢1jlexTBBHOCTb peracTp&IIHH, Ha pac, 4 npaaenea cnexTp npoToaoa, nonyqeJII!b!ll 

DO B3MepeHBSIM npo6eroB BTOpH'IllblX 'IBCTBD B SKCn03BI(B5lX I H n • To'lllOCT!o B H3Me

peaaB npo6erOB COCTB.BJUUIB OKOJIO 1%, 

Ta1t xaJ: npOTOHhl c BMnyJibCOM 120 Msa/c a o61.eMe xaMephr He ocTaJiaanaaanacb, 

TO CBeneBBB 0 Bh!COIOBMrryJibCROI 'IBCTH cneiTpa 6b!Jlll DOJiy'I9Hb! no B3M9p9HHBM XpBBll311bl 

CJ19Jl0B BTOpR'IHb!X '18CTBD B rpynne 3B93ll 1 JIB Dpll XpHTepHS!X OT6opa CJ19ll0B L ~ 10 CM 

B a~ 30°. Peaym.TaTbl B3Mepeaaa npencTaaneHh! aa pac, Sa, I13MepellHh!JI cneii:Tp npOTo

HOB B 8ICll03HIUDI 1 6b!JI BCnpaBJieJI HB 9q,¢9XTHBilOCT2o OT6opa no npai!SIThiM ltpBT9pllllM, 

x) 3TOT pe3ym.Ta1' nonyqe11 npa KpaTepaa oT6opa no Jllllll!e •a-ropaql!oro ·oaena .1,0 eM. 
Oa ae I!Cnollb30B8JICB DpB Onp9Jl9JI9HllB 0Tll0CBT9JlbiiOI B9p01lTI!OCTB

1 
DOCXOJibKY B STOM 

CJiy'l8.8 1!3-38 M9B&W91 TO"'IIOCTB B B3M9p9HBB BMnyJibCOB Beonpe)l9Jl&llllOCTb B nOB9ll9l!HH 
¢oaa y:ze cymeCTaeaaa. 
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ilocJtOJibiQ' B3Mepeue BMJf1111oCOJS '18Cft.ll CIHJI:o CAenaJIO 'l'OIDIXO a dCII~ I 0 TO STa 

'18CTh cne:a:Tpa ClbiiUl aopuapOBaKa .Ba DOllaoe 'I:Bcn:o OCTaa- MeaollPJI a · eamroemtaliX 

R II 

Ha pH C. 5 DpBB8li8B OKOII'lATCUlbS:WI BMlf1111oCBhll CD81:Tp Dpft'eBOB B . Jrp01l8CC8 ( 1 ) , 

To'llta a cneJtTpe AnB BIITepaana 100-120 Mea/c Clwna D:OI:Q"''8JUI 07MH <:IIocoela.....: .lUI oc>

soaaaaa R3M8p8l!BB upoC!eroB BTOpB'l.BbiX UCTBD: B 3BealiU B8 l"JIYIIIIhl 1 U B DO B3M&pe

SBSIM RMit7nhCOB 'ISCTRil U rpylDihi 3B83ll 1 .llllo ll0BTOM7 a ltTOM aBTepaax& Dp.BBeli&Sloi 

ABe TO'IItR C 0Wlill51t8MB 1 OTp8lK8JDlllRMB CT8TBCTR8CJ:7JO R80Dpe.r:len&DOC'l'lo B D:orpem.BOCT!o 

a onpeaeneBBa acjlcj>exTasaocTa. B .BRTepaane awnym.coa 86o-480 Mea/c cnrrp DpOTOBOB 

noxaaaa nyaxTapoM, Tax xa:a: o.B nony'lea nyT&M liJIBelaol e:a:cTpaD:UBilBa. ucna col5b1TBI 

aa coceaaero BRTepaana BMnym.cos 320-860 Mea/c. 

llpu onpeaeneuB OTROCRTem.aol aepoBTBOCTR upOilecca · ( 1) Clbi.JU. acxnm'leBbl coCIHTBS, 

o6ycnoaneRRble peaxn:BeA {8). B peayn&TaTe OTSOCBTen&HSB aepoBTBOCTb DPOilecca t1) 

Olt838n8Cb paBROI W(p n n )=(57,8.:!;5,4) %. 

O!ScylK.Qeue peayn&TaTOB 

/4/ 
B pa60Te naBSXapasa DOX838.B01 'ITO O'l'ROllleUe BepOBTIIOCT&I npOilecCOB ( 1 ) R (2) 

K BepOBTROCTB paAHS~OJISOrO 38XB8T8 D.BOJIS C TpR~ReM B XO!Ie'IJIQU COCTOBDB "'YBCTB.BTenb

HO K cnpaseanBBOCT.B ABYXRYJtnosaoA MOAena aaXBSTa, BepoltTIIOCTb upolleccoa \1) a (2) 

pacc"'aTasa BM B npeanono*esaa ABYX.BYJtnosaoro MeX8BBaMa n:ornomeus c acnom.aoaaB.BeM 

CB6A8JIBi! ~ MSTpB"'ROM aneMeRTe ol5p8TBOro np01l9CC81 B TO BpeMB XaJt BepOBTROCTb p8AB8• 

llBOBBOro 38XB8T8 C TpliiTB8M B KOB9"1JIOM COCTOBJIBB paCC"'BT8118 "18p93 8MDnRTYAY ¢oTopo

*A611RB naosos sa OAHBO"'IIOM syKnol!e. Ha*e cyMMRpoaasbJ axcnepBM9BTam.able .nasHble ol5 

OTHOCHT9nhHb!X BapOBTHOCTBX peSK~i! (1), (:.!) .B (3) B OTHOW811BA BapORTBOCTal nponeCCOB 

Ill 
( 1) B (2) It sepOSITIIOCTR p8AR81lBOBHOrO 38XB8T81 B3MapeBHOI 118MB pasee • nng cpasse-

/4/ 
HRB )l8Jibl B6nR"'HHb!1 Dony"'6HHbl8 naB8lt8p8110M , 

Kax BRJ(JIO R3 T85n.BD:bl1 9XCDepRM6JIT8nbllbl8 A8RRbJ6 ol5 OTHOlll9JI.BR BapOBTBOCTei! Co

rnacyiOTCB C T90p9TB"'9CKHMB 1 OAHSitO AOCTOB9pliOCTb cornaCBB Dony"'9JillbJX AS!IHbiX C TaOpB

eJ! BesenHKS H3-38 60nbWBX OWHI501t B T90p9TB"16CXHX B6.IUI"'BH8X1 Ol57CnOBneSSbJX1 rnaBHb!M 

o6pa30M, norpeWHOCTllMR B SMDn&TyASX g 0 B g I 0 nonY"'6HBbiX B3 SKCD6pBM9BT8nbHb!X 

llSHHhiX o ceqeaHB Meaoaoo6paaosaB.Bll B NN -cTonJ[J[OBeHBB. lloaTOM7 *•naTen&Ho HMeT& 

H3Mepeaae ceqesus Meaosool5paaosas&ll s6n&aa nopora B NN -cTonxsoseBBH c nyqwei! To"'-

HOCTblO. 
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' ' i 

Bepft.'l'llec:<m H8CT0lllll8ll 
/4.1 

~· 
paCSO'l'a 

W (pnn) (57,8 :!:. 5,4.) % 

" (d ll) (15,9 :!:. 2,8)% 

W(dny) (3,6 :!:. 1,2) % 

1f \pu) 3,6:!:. 0,6 4,6 :!:. 4.,1 
W(da) 

1f (d n) 2,3:!:. 0,4 1,44 :!:..0,68 
W(H 3y) 

l.ten>tW(dn} 
3 10,7 :!:. 1,2 8,1 :!:. 3,8 

W(H y) 

B paMKAX Aa)'XB7lU!OlilBOA w:oaeu llorllomeHBs 11a OCBOBADB axcuepaMeBTan&llol 

.... "UUJJW OTIIOmeDS aepOBTBOCTell . W ( d~) MOlKBO ReaaJIBCBMbiM oC5paSOM llOJIY"'BTia 
g W(H y) 

~om••• SMIUIII"''7ll _I_ • Kax cneeyetr B3 p8C'IeT8 n•aaupaaa, aep~BOCTB npo
g 

llctCCOB (1) B (2) SSBIICWf X8X OT 8M111IBTYZI g II 
D 

g I t TaJt R 0'1' O'l'BOCBT6llloiiOll cjlaabl 

8'r'll% 8MJUill'l"7llo AMD:.JU.T7ll8 !!, OD:BCbiB86T nepeXOll (llp) -<:BCTeMbl aa COCTOllliBll 

( 15
1

• T -o) a COCToDBe ~ P1 'T· 1\ a aMD:n&TYA• gr o~cbrsaeT nepexoA (pp) -cacTeMbl 

( I (I ) /5/ S0 ,T•l) .. J! ,T•l. A.Ba411a, npoaeAe.IUiblll 3JtCTeAB , n:oxaaan, 'ITO O'l'BOCHTen&Hall ljlaaa 
o .;' JV(dn) 

•MII.JU.'I1ll g B g
1 

MOlKeT ClbiTb 0 B.IUI 180 • 0r.BOWGHB8 BepOBTBOCTell ---3- "17&-
• W(H y) 

CftBTe ... BO :1: O'l'JIOCBT8n&BOM7 3JI8Jcy 8MnliBT7ll g 0 B g 1 • .nn11 arg (..!a_) • 0 OHO 
gl 

paBBO BenJI'IRH&, II:PBB8ll8li.BOI B TaCinane, B TO Bp8MSI UX .nng arg ( l.._) • 180° &TO 
gl 

O'taemeae B 'leTblpe paaa Mellbwe
1

"1eM aaMepe.ao B axcnep&MeRTe. TaxaM oCSpaaoM, O'l'Bo

Cll1'eiiDoJIAB ljla:sa 8MllliJI'l'7ll g
0 

B g
1 

paBJIS synro, llo.nol5soe 38Xni0"18HB6 llony'I&BO TSX*e 

4 /9/ 
&:!1 aaaBSS OilbiTOB 11:0 38XB8'!'y DBOHOB He • J1CDon&3yll SltCnepBMaBTan&ByiO sena-

\V (dn) g 
'IJIJI1 OTROlll8li.BSI -=-=r( ) DOJIY"'BMo 'ITO _l.. • 1,3 + 0,2, nan&aeltwee Cp8BH8HB8 C TaOpB-

WHy g -
ell MOllteT CSbiT!o npoaeaeBo aa ocsose nony"'e'liaoro cnexTpa npOTosos s nponecce (I ) • 

Pae'leT nasaxapaH. npeACK83bJB89T J(BS WBpOXBX nRit8 B CD9KTp9 DpOTOHOB, COOTBeTCTByto

lllBX uponeccaM aaXBaTa DBOHOB (np) H ( pp) napaMa. Ha p11c, 5 cnnowsoi! JtpBBOA 

DpBB&AeB cneJ:Tp npOTOHOB, nony'leUbiA n•saxapa.BOM. B TeopeTB"'eCKHit cnexTp 6blna 

BB8Aeaa sxcnepBMaBTan&HSSI aacnepcs51 B3MepeHBA BMnyn&ca. llpa cpas.aeBBH nonyqeasoro 

CD8:1:Tpa CO CD8KTp0M npOTOHOB; paCC"'BTSBJibJM DO llBYXRYitnOHBOit MOAenB 38XB8T81 ol5p8lll86'f 
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H8 C80SI BH.BM8RSI8 TOT 4l&KT, 'ITO nax, COOTB8TCTBYIDIIlRll 38XB8Ty (np) -napoli, CM&ID8R 

B o6lUICTb MMhiX RMDy.llloCOB npOTOROB R8 BeiXR'IRRy • :.!0 MsB/C
1 

'ITO, no-BSIAJIMOM,-
1 

o6ycnoeneso CBDb!6 ayxnoaoa B RApe. 'ITo xacaeTCs npeACK83hiBaeMoro nau, cOOTBeT

CTeytomero 38XB8TY (pp) -napoli, TO sxcnepaM&BTanbRhlll CD&KTp CBHil8T8nbCTBY8T oil 

OTCyTCTBHR 51PKO Bhlpa)I{8BROro n&Jt8 B O!SnaCTH 850 Mse/c, 

IJonyqeH.Bhlll B RaCTORIUell p81SOTe cneKTp ll&liTpOROB B uponecce (3) MO)I{RO CpABH.BTb 

CO cn&KTpOM A&liTpOROB1 p8CC'IHT8RRhiM CTpyMSIRCKHM C nOMOillbJO «ileROM&HMOra"IecKoro 
/10/ 

nOT&RDSI8na C HCDOnb30B8RH9M 9KCD8PHM9BT8nbRhiX llaRRhiX 0 38XBaTe nHOROB B BO)lo-

po)le. B paC'I&Te Y'IHThiBanOCb B38BMOil&liCTBR9 B· KOR8"IHOM COCTOSIH.BR B CHCT8M8 ( nd) 

Ha pHCYRKe 2 CDliOUlRhiMB ltpHBhiMB DpRB91l8R T8op9TH'I90KRll cneJtTp ll&liTpOROB C Y'lf8TOM 

H 6e3 y"!9T8 B38RMOAeliCTBHR B KOR8'1ROM COCTOHSBH, KaK BHilBO R3 pRcyRKa, nony'leRRhlll 

CD&ltTp ll&liTpOROB cornacyeTCR C p8C'I&TBhiM1 BO B3-38 IIO.IIIoUIBX OWB60lt R8 7f8CTBBT9.119B 

tt npeJ:~cxaabreaeMoll paauue cnettTpos. 

ABTOpbl DpH3B8T8nbRhl B.B. CTpyMHBCltOMY H c.c. repwT&l!Ry 38 o6cy)l{)leBBe peay.llb

T8TOB, a Tftlt)I{Q A.r. )l(y~~:oey, H.B. nellell&By, B.H. Opexoay, B.4>. IIoeuo, A.r. IIOTeXBay, 

A.H. To~~:apcxoA R E.A. llleaaeaoA aa noMolllb B aaMepeaasa a upoeell&BBH sxcnepsMeRToe. 
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Pac. 3. a) CneJtTP HMnyiibcos, nOJIY'IeHHhiil B 3KCn03HilH.H 1 npa KpHTepHH OT6opa 
no llnHHe cnena B rpynne 3B631l 1 nH 10 CMo fHCTOrpSMMS C06hlTHil 
annpoii:CHMHPOBSHS KpHBOil raycca c !lBCnepcsell 23 Mall/C. 6) TOT lKe 
cneii:Tp - npH KpBTepBB OT6opa no nnsHe cnena 13 CM. fscTorpaMMS 
co6hiTBA annpoii:CBMBPOBSHS KpBBOil raycca c llBCnepcBeil 20 Mss/c. 
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