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1. 8Be;:t8HH8 

OcaoBHbiMH npoueccaMH, npoHcxo_::rS!LUHMH npH B3aHMOLtellcTBHH TT -Me30HOB 

C SH8pi'IfS!MK B HeC""Jn)JlbKO COT MHJlJlHOHOB SJ18KTpOH-BOJlbT CO CiiOlKHblMH SI.D.pB.MH, 

S!BllS!IOTCB KOI:'epeaTHoe ynpyroe pacceS!HHe aa Slape KBK uenoM, aeynpyroe pacceS!

arw H nornoweaHe rr -Meaoaoa. Ynpyroe pacceBaHe aaanH3HpyeTcH o6bi'IHO H'il ocao

/1/ 
Be OllTH'I.9CKOll MO;:t8!1H KOTOpaS! OllHCbiBaeT CJlOlKHbill npouecc B38HMOA91lCTBHS! 

aaneTaiOu~ero TT -Me30HB C B;:tpOM nyTeM BBe;:teHHSI B BOJlHOBOe ypaBHeHHe H8KO-

TOpOI'O SKBHBaneHTHOI'O KOMllneKCHOI'O ll0T9HUH8.118 V = ~ + i V1 . t 38BHCllill ero JlHWb 

oT pa!!Hyca B3BHMO.:::tellcTBHB. MaHMaB 'IB.CTb noTeauHana y'IHTbiBaeT ocna6neaHe no

TOKa '!BCTHU, Bb13biBaeMOe HeynpyrHMH [!pOueccaMH. PeureaHe STOI'O BOJlHOBOI'O ypaB

H8HlfH noaaonBeT nony'I.HTb yrnoaoe pacnpeaeneaHe ynpyroro pacceBHHB H nonaoe 
, .. -" 

ceqeaHe scex aeyrrpyrHx npoueccoa. Heynpyroe pacceHaHe ·-· rr -M930HOB H.D.p8~H 

paccMaTpHB88TCH K8K peaylfbTBT pacceBHHH OT a em. a biMH, He B38HM0Lt ellcTBYIOIIJ!f-· 

MH· MEilKAY co6o~ BHyTpHHA8pHbiMH HYKJlOHB.MH, H8XOLtBLUHMHCH B llOTeHUH8JlbHOA 

HMe V H HM8IOWHMH aeKoTopoe pacnpeaeneaHe no saeprHH IMo.D.enb Cep6epa-
R /2/ 

ronba6eprepa I. HaKoaeu, nornoweaHe " -;Meaoaoa Bllp aMH yaoane'i'aopH-

Te'lbHO 061>HCHSI8TCSI fiOT'JlOU1eH.H8M napaMH p83HOHM8HHbiX BHyTpHB.llepHbiX HyKJlo:

/3/ 
HOB 

VIHTeacHBHbre HccneaoaaHHH pacceHHHH TT -Me30HOB CB060LlHbiMH ilpOTOHa-

MH, npoBe.ll9HHb1e B llOCJlellHHe f'OAbi, ll03BOJ1HJ1H Bbl'!HCJlSITb LleACTBHTeJlbHYIO H 

141 
MHHMylO '1.8CTil OllTH'I9CKOT'O llOTeHUil8.118 fHJlH COOTBeTCTBylOll{He K09!fl!f>HUHeHT bi 

. /5/ 
npenoMneaHB H nornomeaHH S!.llepaoro aemecTBa I a.a ocaoaaaHH LlaHHbiX sne-

MeaTapa.biX rr-N -aaaHMO;:tellCTBHll. LleTallbHble pac'leTbi ¢paaxa, raMMeJlB H 

BaTcoaa /ct»rBt
141 

noxaaanH, '!.TO saepreTH'IecKaH aaBHCHMOCTb VR H V
1 

B 

o6naCTH saeprHA LlO 300 Msa o6ycnoaneaa CHJlbHbiM peaoaB!fCHbiM 

HYKJlOHHbiM B38HMOLlellCTBHeM B COCTOHHHH C T = 31'_2, I = 3/2 npH 'saeprHBx 

V H V 
R I 

OKOJlO 190 Msa. nosTOMY 9KCnepHM9HT8JlbHOe onpe.lleneaHe npa saep-

f'HBX, 6.11H3KHX K p830HBHCHOll, np9LlCT8BJ1HJ10Cb BBlKHbiM C TO'IKH 3p9HHH llO.llTBepm-

Ll9HHB OCHOBHbiX nono:lKeHHll MOLleJlH ~rB. 

B HaTepaane saeprHA LlO 300 M sB B3aHMO.lleAcTBHe " -Meaoaos c Br:tpaMH 

. /6-10/ 
HCcner:tOB8.110Cb B pB.lle pa60T0 bblllOJlHeHHbiX C fiOMOll{Jo_IO !floT_09MYJlbCHA t 
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111-131 114-161 
KaJI4ep· Banbcoaa · · , nya.~oipbKOebiX KaMep · • ·a a-:rax pa6oTax e.b!HeneH.bl 

OCHOeH.ble 'iepTbl npoueccoe, npOHCXOLJ.SIU(HX llpH B38HMOLJ.9ACTBHH rr -Me30HOe 

CO CJIO)KHbiMH SILJ.pBMH, OLJ.HBKO 38KniO'l9HHSI aTHX pa6oT, K8C810U(H,e CSI ynpyroro 

pacceSIHHSI, eea.ay OTHOCHT9JlbHO ae60JibWOA CT8THCTH'i9CKOi!. TO'iHOCTH H Tpy;!lHOCTH I . . 

HLJ.9HTH<lJHKilUH~, HOCRT e OCHOeHOM ncinyKa'leCTeeHHbiA xapaltTep. 3HB'iHTeJibHO 6onb-

waR TO'lHOCTb llpH H3M9peHHSIX ynpyroro pacceSIHHSI LJ.OCTHrHyTa aneKTpOHHbiMH Me-
117-191 ' /191 

TOLJ.IlMH · • B pa6oTax Saxepa H ap. 6.blno noxaaauo, 'ITO npH aueprHSIX 

rr -Me30HOe OKOIIO 80 MaB O'i9Hb XOpowee COrJlllCHe C 9KC09pHM9HTOM MO)K9T 
' /20/ 

6biTQ nony'ieHq Ha OCHOee 'MOLJ.HcPHUHpoeaaaoi!.' MOLJ.9JlH KHCCJIHHrepa 1 y'iHT.bl-

eaiO!lleA rpa.aaeHT H.aepaoA nnoTHOCTH H:a rpaaaue H.apa. HaMepeHHfl yrnoeoro pac-

npe.aeneaas ynpyroro paccesaas 71 -Meaoaoe c aHeprHeA 150 Mae Ha s.apax 

C , AI , Cu H Pb c noMO!llbiO qyecTBHTenbH.biX K aaeprHH qepeuxoecKax cqeT-
. 121 I 

'iHKOB a aMnna.TyaHoro auanaaaTopa npoee.aeHbi <Py.a*H • O.!lHilKO, ecne.acTeae 

ue.aocTaTo'iuoro '9HepreTaqecKoro a· yrnoeoro paapeweuHSI ycTauoexa e aToll pa6o

Te He 6.blll0 OOJly'i9l~O XllpaKTepHOi!. .OHcPPilKUHOHHOi!. KllpTHH.bl e o6naCTH yrnoe 
. 0 . 

> 4:()-.60 , a noaTOMY auanaa yrnoaoro pacnpe.aeneaas npoee.aea nHWb .ans yrnoa, 
0 1211 

M9HbWH~ 40 • B~nH'iHHil V1 , onpe.aeneuaaR e • 6JIH3Kil K pacqeTaoA, o.aHaKo 

<=' b rny6B;Hil IIOTeHUHilJlbHOA SM.bl V R OKil31lJlllCb 6onbweit1 '19M cne.ayeT H3 pac'ieToe 

·cpra. 

~SHMO.aeil:cTeHe. 71 -M930HOe C SI.OpllMH reJIHSI enepebJe Ha6JtiO.QilJIOCb e 
~- 1221 

.QHcPtPY3HOHH'Oft ·KaMepe IPaynepOM H !J.P o 6.b!JIO 31lperHCTpHpoeauo OKOJIO 100 C11'y-

'ill9e B31lHMo.aeil:cTeHSI npa Tpex ::JHepraHx .53 Mae I rr+ I, 68 Mae I 71- I a 

105 Mae I rr- I.· K oa o.aaea H .ap.
1231 

accne.aonanH ynpyroe pacceauae H ueynpy-

roe IT - Ue -&3AIIMO.ael!;cTeHe TllK)Ke· C IIOMO!llb!O .!IH·«l¢Y3HOHHOII: KllM9pbi llpH 
+ . - . 

aueprHH rr - Meaoaoe 213 Mas H 71 -MeaoHoB 330 Mae 1550 cnyqaee npa 

o6eax aueprHHxl. Ce'leaae ynpyroro pacceHHHSI 71-· -M930HOB B 3TOil: pa6oTe 

OK831lJl0Cb B 06JI8CTH yrnOB 5-}5° ICoUoHo/ Cyli.{eCTBeHHO MeHbWHM, 'ieM COOTB9TCT
+ 

eyiOwee ce'l·eaae .anSI 71 -Me30HOe. 3TOT acpcj:JeKT HHTepnpeTHpyeTCSI llBTOpllMH 

KllK llpOS!eneaae HHTepcj:JepeHUHH Me)!{LJ.Y KyJIOHOeCKIIM H. RLJ.epHbJM pacceHHHeM. 

'/24/ --He.aasao SpayTTH H .ap. nony'IHJIH nonHhie ce'leHHH 71 -lie -eaaaMoaei!.cTBHSI 

H yrnoe.ble pacnpeaeneHHH ynpyroro 77--/[e-pacceSIHHSI llpH 3HeprHSIX '0.97 0 1 ,67. 

H 2126 Sse c noMO!llbiO • renaeeoH: ny3bipbKOBOil: KllMep.bl. 
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CTBHSI 

B HaCTOSlilteii pa6oTe npHBO.::tHTCSI pe3y.'1bT3Tb! uccrre.::toBaHHH B3<'1li\IO"leil

rr -!'.1e30HOB c H.::tpa!\IH rem1H npM 3Heprnu 153 ,v\aa,' BblllO.'IHOHHoro ·c no-

:'v!OlllbiO nilcpcf·Y31lOHHOii Ka!'.iepbl Bb!COKoro .::taaneHHH B :vtarHiiTflO:'v! no.-:e. OcHOBHOli 

U~JJLIO pa6oTw HBnHrrocL nonyYeHMe cBe.::teHMii o6 yrnoaoM pacnpeneneHnn ynpy~oro 

"- -ffe -pacceH.!LHH C TO'!HOCTbl0 0 .::t0CT8TO'!HOH .'HIS! Ha.::te/"HOT'O OIIpe.'le.'reHHSl III'!· 

paMeTpOB OIITM'!BCKOH MOLleJIH H cpaBHBHHSl HX C paC4BT8MH <t>rB. VJcnOJib30B8HHe 

4 
a KaYecTBe SILlpa-MHWeHH Tanoro .'lerKoro H.::tpa, KaK He , rrpe.::tcTaBJIHliOCL uene-

coo6pa3HbJM, TaK KaK C0f'Jl8CHO ¢rB1 rny6HH8 fiOTBHI!I!aflbHOlt S!Mb! .::tOJI,-KHa ·6b!Tb 

OLl HH8KOBa .Ll ns· TH /I< BJlb!X H l!Bf'KHX H.::tep. 8 pa 6oTe fl ony'!eH bl T aK /1{ e IIO.TIH biB C e'fe

HHH H HBKOTOpblB .::tpyrMe XapaKTBpHCTHKH. PSILl8 IIpOUBCCOB, IIpOTBKSIOWHX IIpH He·y

rrpyrOM "··He-B38H:I.IOLlBHCTBHH •. 

2. 3KCIIBpH:'v!BHT8JlbH8H YCT8HOBK8 

llHct•tPY3HOHH8H KI'!Mepa H CXBMa 3KCllepHMeHTa.ribHOlt ycTaHOBKH 6billH y ,.Ke 

/25/ 
fi0Llp06HO OIIHC8Hbl paHee • 

8 HaCTOHll(BM Ollb!TB M8f'HHTHOe fiOl!e HMBl!O B pa60'!BM K8MBpbl CllBLlYIOJlo>He 

xapaKTepMCTHKH: 1/ H8IIPH*BHHOCTb llOl!H B UBHTpe pa6o'!ero.o6b9M8 paBHa 

12000 f'C: 21 :'v!8KCHM8ll&Hbllt Cll8L1 llOl!H llO pa.anycy B UBHTp8llbHOil• lll!OCKOCTH pa-

60'!Bf'O. 06'beMa COCT8Bl!HeT 3%o 31 M8KCHMfillbH8H HBO.!lHOpO.!lHOCTb llO BbfCOTe 'lyB

CTBHTBllbHOT'O 06'beMa paBHa !4%. 

Cpe.aHHH sHeprHH Me30HOB a KaMepe 6Lma orrpeaeneaa nyTeM H.3MepeHHH pa

LlHyca KpHBH3Hbl TpBKOB Me30HOB Ha Cll9UH8JlbHO OT06p8HHWX' K8D.p8X H OK83anacb 

paaaoA 153 Maa. C y'!eTOM SKcnepuMeHTallbHOA TO'IHOCTH H3MepeHHH pan.Hycoa 

I -· 3% I LlliH nonywHpHHbi aHepreTH'IecKoro pacrrpe..::tene~HH 

Mepe nony'leHo 3Ha'!eHHe 9 Mas. CyMMapHaH npHMecb 

HOB B lly'IKe COCTaBnHJ18 /16 + 2/% 1251• 

" -Me30HOB B Ka-

• 
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K aMepa aarronHSIJiaCb o6bi'IHbiM TeXHH'IeCKHM renHeM .ao .uasneHHSI P =17 6 aTM 
s¢rj:J ' • 

B cepHH 9KCII03HUHA rronyqeao OKOJIO 30000 cTepeo¢oTorpa¢Hli. HeKOTOpb!e .aaHHbie, 
. /26/ 

liOJiy'leHHble rrpH o6pa60TKe 9THX tPOTOrpa¢HJi, 6b!JIH orry611HKOB8Hbl paaee 

3. 06pa60TK8 9KCnepHMeHT8JlbHb!X .U8HHb!X 

npH B38HMO.Ueli:CTBHH 

peaKUHH: 

- H 4 11 -Me30HOB C Sl.!lp8MH e B03MOX<Hbl cne.ayiOWHe 

11-+He
4

-+ 

11- + He 
4 } ynpyroe pacceHaHe 

11-+ lfe
3 +n1 _ T aeyrrpyroe pacceSIHHe 

11 + + P 6e3 nepe3apSI.UKH 
11- +(2 p, 2n) 

11°+ T+ n }aeynpyroe pacceHHHe 

11°+(p, Jn) c nepeaaps.aKoA 

T + n }nornoweaHe 11 -Meaoaa 

(p, 3n) 

Ill 

121 

/3/ 

14/ 

!51 

/6/ 

171 

/8/ 

PeaKUHH /l-3/ npe.acTaBJISIIOT C060it Ha CHHMKSX .UBYXJiy'leBbie 3Be3.U b11 /3-4/ 

Tpexny'leBble H /5-8/ -o.uaony'leBble asea.abl~ 

B peaynbTaTe rrpocMoTpa ¢oTorpa¢HA 6biJIO aaA.aeao 1802 cny'laH 11- -He 

B38HM?D-eftcTBHH /660 O.UHOJiyqeBbiX1 848 .UBYXJiy'leBb!X H 294 TpexnyqeBbiX 3Bea.a/1 

Y.UOBJieTBOpSIBWHX orrpe.aeJieHHbiM KpHTepHSIM OT6opa. npHHHM8JIOCb1 'ITO BCe STH 

CJIY'ISH OTHOCHTCSI K B38HMO.aeACTBHIO 11 -Me30HOB C reJIHeM, TSK KSK tPOH OT B3aH-

MO.llaACTBHSI 11 -Me30HOB CO CJIO)KHbiMH H.Up8MH lipHMeCH /MeTH110Bb!li: CUHpT/ H 

ao.uopo.llOM, ae npe&blwaeT. 1%. OueaKa ·ero 6blna npoHaBe.aeaa no ll8HHb!M1 nony-

qeHHb!M npil pa60Te KaMepb! C BO.UOpO.UOM H8 nyqKe 

/25/ 
saeprHeA • 

11 -Me30HOB C 6JIH3KOA 

,UJ'ISI onpe.aeJiaHHSI s¢¢e!ITHBHOCTH npOCMOTpa 6b!JI UpOH3Ba.UeH OC060 TWaTe.Tib

HbiA BTOpH'IHhiA npocMoTp qacTH c}:JoTorpa¢HA. EcnH npHHHTb s¢¢eKTHBH-OCTb llBY -

KpaTHOrO IJpOCMOTpa 38 1, TO s¢¢eKTHBHOCTH perHCTp8UHH O.UH0 0 - .UBYX - H Tpex-

nyqeBbiX 3Ba3.U paBHbl COOTBeTCTBeHHO s = 0, 75+ 0,02, 
1 -

s = 0,88+ 0,02 
2 -

H 

s = 0,90 + 0,02. 
3 -

l 

~. _;' 
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06pa60TKa cnyqaeB B38HMO.ll9ACTBIUI ripOH3BOLJ:Hnacb perrpoeKUHOHHbiM MeTOLJ:OM. 

Dna Ll&yx-_ H Tpexny'leB&IX aaeaA HerrocpeACTBeHHO Ha perrpoexTope 6binH HaMepe

Hbl KOOpAHH8.Tbl TO•UI:H 83aHMOLJ:9JlCTBH Sl 1 KOOp.UHH8.Tbl "Cp9AH9A TO'IKH TpeKa IT8l:'.810-

wero· IT -M930Ha H K8.lKLl0T'O nyqa 3893Llbl 1 rronapHbiil (} 

yrnbi Ka.lKLloro ny'I&-3B93Ll&I I _rp = 0 cooTBeTCTByeT criy'laiO, xor.ua ny'l ne.>KHT B 

' 
·OLlHOI ropH30HTanbHOA rrnocxoc;'rH c rraLJ:aiOWHM Me30HOM I. TO'IHOCTb HaMepeHHa 

yrnoa (} paBHa 0,7°, yrnoB ¢ -oxono 3°. Y1aMepeHHe paLJ:HycoB KpHBH3Hbl Tpt!-

KOB IT8Ll810W9T'O IT -M930H8 H BTOpH'IHbiX '18CTHU ripOH3BOAHnOCb C ITOMOW biO 

crreulianbH&IX wa6noHoB. To'IHOCTb H3Mepeaaa paLJ:Hyca aaBHCHT oT senR'IHH&I xpa

BH3H&I, LlnRHbl H HarrpaaneHHa Tpexa B npocTpaHcTse. CpeLJ:HaSI TO'IHOCTb H3MepeHHSI 

paAHYCOB B H8lll9M cnyqae npH LJ:nHHe rrpoeKUHH TpeKa Ha T'OpH30HTanbHYIO llnoc

KOCTb 2Q-25 CM paBHa 3-4%, a llpH LlnHH9 7-8 CM -6-7%. 0pH Bbi'IHCneHHH HMnynb· 

ca 'laCTHUbl 110 H3MepeHHOMY paD:HYCY KpHBH3Hbl 6&InH BB9A9Hbl IIOnpaBKH Ha H90A

iiOp0LlHOCTb MarHHTHoro nona H yca.uxy nneHKH I- 5% I. B cny<~aax, KOT'LJ:.!C'~~o

pH'IH&Ie Ta.>Ken&Ie '18CTHUbl OCTaHaBnHBanHCb B' KaMepe, H3MepanHCb AnHHbl HX rrpo-

6eroB1 B KOTOpble BBOLJ:HnHCb 11011paBKH1 Y'IHT&IBaiOWH9 KOH9'1HYIO lllHpHHY Tpexa 

lAna npo6eroB < 10 MMI1 yCaLlKY lln9HKH H H3M9H9HH9 llnOTHOCTII raaa ITO 8biCOTe 

pa6oqero o61>eMa xaMep&I. CornacHo oueHKaM, Ana npo6eroa 6onee 5 MM TO'IHOCTio 

ollpeLJ:eneHHSI sHeprHH He xy.>Ke 15%. 

Y1AeHTH¢Hxauaa peaxuHI 11-8/ npoH3BOLlHnacb cneAYIOWHM o~paaoM. Ope.>K-

A9 acero H3 BC9X LlByxny'I9BbiX 3B93Ll 6&InH OT06paH&I Cny'laH y11pyroro IT-- He 

pacceaHHa. Dsyxny'leBaH aseaLJ:a C'IHTanacb. cny'laeM ynpyroro pacceHHHH, ecnH Bbi-
o o pac'l. o 

IIOnHHnHCb COOTHoweHHSI II¢_ -¢..He I 180 I < 5 H I (} - (} I <2 1 rAe 
.. He He 

¢ ¢He H (}He -aaMepeHH&Ie yrn&I, a 
(} pacq. 

He -pac'leTHbll yron pacceHHHa 
IT4 

He f COOT89TCTBYIOWHit 110 06b!'IHbiM KBHeMaTH'I9CKHM COOTHOlll9HHHM yapyroro 

pacceaHHa H3M epeHHOMy yrny (}IT • Dna AByxny'leBbiX 3B93Ll, B KOTOpb!X npo-

6er Ta.>Kenoft 'laC:rHUbl OKaH'IHB8liCSI B xaMepe, Ll0ITOnHHT9llbHbiM KpHTe p119M OT6opa 

peaxUHII 111 asnaliOCb COOT&eTCTBHe H3M9p9HHOT'O H paCC'IHTaHHOT'O npo6eroB. B 

p93YllbTaTe 6&InO ycTaHOBneH01 'ITO 113 848 LlByxny'I9BbiX 3B93Ll 521 npeLlCTaBna

eT co6ol ynpyroe pacceaHBe lpeaxuaa I 1 I I, a 304 HBnHIOTCH cny'laHMH peaxuaa 

121. B ocT·anbHbiX 23 cny'laHx H8Ll9.lKHOQ paaLJ:eneaae Me)IQJ.y peaKUHHMH 11 I H 12 I 

H9 MOrno 6&ITb npOH3B9Ll 9HO. 

C• 
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Bonee CIIO*HOfi HB1IH9TCSI Hl!9HTH~HK8UHH Tpexny~teBhlX 3B93l! 1 T8K KSK B 

3TY rpynny 110:-.IHMO peaKUHH /3/ C TpeMH ;38pH>KeHHhlMH 't8CTHU8MH B KOHUe BX0-

.::1 SIT e l!~e peai!;UHH /4/ C KOH9'tHblMH -npoayKTSMH ,-+ d + p + n, 1T -+ p + p. + n + n 

M u" • d + d ·• 3aecb l!IISI Bbi::X9119HMH peaKUHH /3/ ·HC1101Ib30B81ICH KHHeMSTH-

1 •IecKHA aaanaa acex c.!lyqaes c npBBIIE:!~teaaeM 6anaaca HMnyn&coa a aaeprHH npH 

paaaux aony; ueHH!IX o npupoae BTOpH~tH hi X T.!l*en hlX ~tacT.HU I p d HIIH T I. 

B aeKOTOphlx cnyqa!lx a Ka'lecTBe aononauTen&HhlX KpuTepaea anH uaeaTu~·lt:KaUHH 

6bl.llll HCII01Ib30B8Hhl H3MepeHH!I paaHyca KpHBH3Hhl BTOpH'tHblX ~taCTHU, npo6eroB 

lfnH anna TpeKoB, ae oKaH~tHBarowHxcH B KaMepe. K nileMaTa~tecKHe pac~teTbl .ll1IH 

scex Tpexny'leBbiX 3Be3a npOH3BOl!H1IHCb Ha 31IeKTpOHHOA C't9THOA M8LUHH9 'Ypan' • 

/23/ 
npone.llypa H.U9HTH~Hit8UHH B 06LUHX ~tepTaX 6bl118 8H81IOJ"H'tH8 OIIHC8HHOA B 0 

x/ 
Sb1110 ycTaHOB.IIeao, 'ITO H3 294 Tpex!ly'leBblX 3B93.U 87 OTHOCHTCH It peaKUHH /3/ t 

8 OCT81IbHble - K p98KUHHM /41. 

Vf.lleHTHqlliiK8UHH pe8KUBI. (5-8/, BXO,aH LUKX B rpytiny O,UH01IY't9Bb1X 3Be3,a, 

BBH.ay cnO)KHOcTB B H90.0H0,3H8'tHOCTH ae npOB3BO.UH118Cb. HeKOTOphle cseaeHHH 0 . . . \ . . . . . . 

aepORT~OCTH H8Y,IIpyroro pacc.eHHHH C nepe3apH.OKOA /peaKUilH. 15-6/ M0.lKHQ nony-

'fHTb H3 ¢aKT8 H861IIO,U9H'HH .UB.YX Clly~taes, B KOTOpbl·X BTOpB'tHbiMB 't8CTHU8MH ·ga-
b . . . 

- c II BlOTCH 0D.H8 TSI*9118R ROliO)KHTE!flbH8!1 't8CTHU8 H 6biCTphle 3118KTpOH . H 1103HTpOH .C 

I\481IbiM yrnoM Me>K.ay HHMB - n·ap~ .llanHTua. Y'IHThlBaR .sepoHTHOCTb pacrraaa 

. 0 -. ·. + . . /27/ 
rr .~ e + e t y r paaayro 0,0117 , nonyttHM, ~tTo npHMepao .s o.aaoA ~teTBepTH 

o,aaOjiyq~BbiX aBea.a npoHcxoaHT aeynpyroe paccesraue c nepeaapHaKoA. 

4. nonHble Ce't9HBSI 

nonao.e C&'t9HHe ,-- He -aaaHMoa eAcTBHSI u ce'leHHH oT.aen&Hblx peaKuHA 

6biiiH onpe.lleneabl nyTeM noac'leTa 'IItcna cny'laea H uonaoA .anHHbl TpeKoB rr -

M930HOB B RpSIMOy['OllbHOit 061ISCTHt Bbl6paHHOA B U9HT.p8ilbHOit 'laCTH JtaNepbl, B 
. •. . /25/ 
.JtOTOpOll cywecTBYIOT HaB1Iy'ILUI19 YCIIOBHH perHCTpaJ\Hil 'laCTBU • nonRble ceqe-

HHR pacc'IHTbl&anxc& no ¢opMy!1e·: 

u == Mr /10/ 
Lns~cp. ( 1-q) • 

xtB sTy rpynny MomeT axoaB:Th HeKoTopoe 'IHcno ·cnyqaea peaJtUHH ,-'+'He 4 .. 
.. ,- + d + d 1 ltOTOpble H9:&03MO~HO 6b11IO KHHeM!lTH't9CitH OTaelJHTb ·OT pealtUHH 

/Sf. 0,aHaltO, llpHHHMaSI BO BH~MSHHe ManyiO B9llH'tHHy 3H9pJ"HH CBSI38 aeATpOHa, 

MO*HO npeanono.lKHTb1 'tTO BepOHTHOCTb peaKUHI' C BhllleTOM l!BYX aeATpOHOB 0'19Hb 

Mana. 06 3TOM CBII.U9T91IbCTBYIOT ·• SKme peayn&T8Thl pa60Tbl/23/, B KOTOpoA He 

6blnO Hl19HTH¢HUHpOB8HO HH OllHOrO cny~taH TaKoA peaKUHB. 

' ~ 

.. 

l 
t 
I 

• 

l . ) 

i·· 
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rae M- 'IP-Cno cnyqaes aaHHOA peaKUHH B B!>I6paHHoii o6nacTH; L = /5,87! 

6 
+0,09/,10 CM - UOJIH8H JlJIHH8 TpeKOB 1T -Me30HOB B STOii o6naCTH; n M!-,..lo 

- 20 4 3 v<f''-F 
= /5,20 :!: 0,10/10 -•IHcno Raep He B 1 eM qyscTBHTellbHOro o61>eMa npH scp-

cpeKTHBHOM Jl8B1IeHHH 17,6 8.TM H TeMnepaType - 25°C; q = 0,16 ::!: 0,02 - npH-

MeCb IL -Mea<Mfos H anexTpoHos s ny'IKe; 

He9cpcpeKTHBHOCTb perHCTpall)IH cnyqaes, o6ycnosneHHYIO BbineTOM 38.pHX<eHHb!X qac-

THU C yrnaMH cp t 6nH3KHMH K 90° H 2"X>
0

; Jl1IR peB.KUHH /1/ r1 = 1,25_!0,04 

Jl1ISI peaKUHH /2/ r2 = 1,16 ! 0,04, Jl1ISI OCT8.1IbHb!X peaKUHA r 
3

_
8 

= 1; S 

9cpcPeKTHBHOC'tb npocMOTpa cpoTOl"pacpHii. 

B Ta6nHue 1 npHseaeHb! 'IHcna cny'laes M !lSHHOl!: peaKUHH H nonHb!e ceqe'

HHH, paCC'IHTSHHb!e no cpopMyne /10/ • L{nH ce'leHHA YK8.38.Hb! a6coniOTHbie cpeJlHHe 

KB8.Jlp8.TH'IHbie norpelllHOCTH, BKniO'l;aJOI.QHe B ce6R CTSTHCTH'IeCKHe OU,I!OKH B M 

H Heonpe!leneHHOCTH B 3Ha'leHHHX BCeX Be1IH'IHH 0 HCn01Ih30B8.HHbiX npH pacqeTe cec· 
:. qeHHA no cpopMyne /10/, l.J.Hcna cnyqaes, yKaaaHHbie B cKo6Kax, npe.'J,cTasnHJOT co-

6oA K01IH'IeCTB8 C06b!THA !l8HHO~i peaKUHH, H!leHTHcpHK8UHH KOTOpb!X 6bma He COBC~M 

!lOCTOBepHOA. npH nO!lC'IeTe BeJIH'IHH ceqeHHH OHH He VqHTf>IBSJIH.Cb, HO Heonpe.:::te

neHHOCTbt BHOCHM8H HMH, 6b!n8 yqTeHa B OlllH6KaX ceqeHifii, 

Ta6nHua 1 •. 

noJIHb!e ceqeHHH peaKUHA B rr - He -saaHMo~,eAcTBHH npH sHeprHH 

153 Ms~ 

PeaxuHR II I /2/ /3/ 141 15-81 (Ft /1-8/ (Ti 12-8 1 

M ·150/2/X/ 104/2/ 26 60 155/1 I 495 345 

a • 10
27

cM
2 

95,0!_ 53,4:!: 11,3.:! 26,0 + 80,6 + .266 + 171 + 
8,4XX/ .. , 

6,1 2,3 3,5 7,2 16 12 

·XI \.. 
YKaaaHo 'IRCJIO cny'laes c yrnoM pacceHHHH () > }5° lc.u.H.I\ 

xx/ B ceqeHHe BBe!leHa nonpasKa Ha pacceRHHe s yrnosoii IIHTepsan 0-15° 

/c.U.H,/ H Ha KyJIOHOBCKOe pacceSIHHe H HHTep'*'e O <t' peHUHIO K) .. lOHOBCKOl"O H .H;H•pHOl"O 
pacceRHHA B HHTepsane yrnos, 6o.llbWHX 15 /eM. paa!len 51 • 

. ' 
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Ta6naua 2 npEiA:aTasnseT c80.IlltY s~~:cnepHMeaTan&&hiX !l4RRHX ·no ceqeaKKM 

II'·He-1!138HMO.aeiCTBII s 8 HHTepBane aaepral 6D-'2260 Maa. K &It ·BH.IlHO aa 

9TOI T8611HUhl, H3M8HeHBe ·c saep.rael, IJ011HOro C8'19HRB 1t•He -B3&BMO.Ilelc'I'BHSI R, 

IJOqTH BC&X napUH811bHbiX C9'19HHI B- OCHOBHOM ·BOCI1pOB380.1lRT xapaJtT~p aaepreTa-

'18CKOI 38BIJCHMOCTH C8'1~HHI 9119M9HTapH·~ II' •N -B3aKMO.Il&ACTBHI. 3Ta 388HCa-

MOCTb II08TOpSI8TC51 TaK>K8 Ll11H I1011JihiX C8'19HHI rt• d -B3aBMO.Il9ICTBRB B 8 !148-

\ /28 14/ 
aee ·P83KOI CT8I18HH ll11H C8'18HHI 60nee TH>K911hiX s.aep t • 0aH&KO B8nR'IHH8 

11 - t no11y'I811H8H a H8CTORIUeA pafSOTe, cyruecTaeaaO HR>Ke 3HO'l9HRI 1 C118.1lyiO-t .. . 
lllRX R3 ltpRBOI 9H8pr8TH'l8CXOI 388BCBMOqTB IIOIIHOJ"O C8'18HRH 11-He -aaaBMO.IleA-

C~BIUl0 pa~C'IHT8BBOI . ~payTTR H .a/.
241 

no npocToA cpopMy;e 1780• 2 ( 17 . + 17 ~_), 
' · t .rp rr-p · 

a JtOTopol aonahle ceqeaas aneMeaTapahlx , -N - coy.aapeaal ycpe.aaeahl no 

cpyaxna• pacnpe.aeneaa11 &RyTpas.aepi\HX sy~~:no8oa no cJtopocTa P({3) df3 • 3,41 ezp 

r -116, 4 13'1 df3 

T a t5 n • u a 2. 
CBoaKa ce'leBRA 11 -He B38HMO.IlelcTBBH B aaTepaane saeprxA 60-2260 MsB 

~---~---------.... ------------------~-------~-----------------------------------------------C·c·u,. ·3H. ep 17 u a u u +·a a• u· 
"'"~ • , - l.{ac- _ . -~ e . , I · ; ''\·.••· _ •~o . •:1> - . eso . _ ali . 

Ka. -._ rHJI_ TKUH • . /1-8/ _ Ill 1~-b/ /2-:1 I( ... BL 15~6117-Bl · 
/M3B/ B Iu-27 CM2 

22 60 ,+I II'- 89+H> 37+12 52 15+lt> 37+12 22 15 
22 105 , - 207+24 74+14 . 133 51+12 82+12 62 20 
H.p. ' 153 71 - 266+16 ~5+b,4 171+ 90,7+6,6 80;6+ 20 61 

..• . - 12- - ' 7 2-
23 273 . ,;+ 220+20 75+9 145X/ 84+9 55~ - -- · rv3:X:/ 66~6 -d3 ' 3Jl) - ·l~>V.:!:l ') .47.!;.':> 33+4 .tr ~ 

24 '970. , - 167,4+ 

24 1670 - 5,4-
, 140, 7t. 

24 2260 
8,1-

- 104,7+ 11 

1,5-

x/-
B MO ryT CO.Il ep>K 8Tb 81t118ll ' C!f'18HRSI Q011Y'IE!Hhl lt&lt p83HOCTb (Tt R 

OT peaitllRA, H8 BXOJlSIIURX B rpynny /2-8/. 
(1· 

e 

I 

_..,..-;.· 

.. 

"' 

.t 

-~~·._:if'" 
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5. Yrnoaoe pacnp.ea;eneHBe ynpyroro ~r-He-pacceBHBH 

1. 3xcnepuMeHTanbHble a;_aaable 

Bee cny'iau ynpyroro pacceBaua, nepec'IBTaHHble B c.u.H., 6bmu·· paaa;eneHbi 

aa 15 yrnOBbiX BHTepaanoa no 10° /cnyqau pacceSIHB.II c 155° < (} < 180° o6oea;e-
. ' 

. . • 0 
HeHbl B oa;BH HHTepaan/. Cnyqau pacceaaua c (} < 15 ae . Y'iBTbiBanucb a· yrno-

BOM pacnp'ea;eneHB.H ua-aa KpaiHe HH3KOI a¢¢eKTHBHOCTH H.a6moa;eHHSI llpH STHX 

yrnax (} • 'B c:ron6uax 1 H 2 Ta6nHUbl S npiU~ea;eHbl YNlbl (} , COOTBeTCTByiO-

ll!He cepea;uaaM yrnoBbiX HHTepaanqa, H qucna cnyqaea pacceHau.s d N a xa.IK-

AOM BHTepBane. ~n·a )''leTa HeaqxpeKTBBHOCTB perBCTp8UBH Cnyq:aea, llJlOCKOCTb 

pacce.saua KOTOP¥X 6,nuaxa K aepTuxanJ:.aoA, 6blnH noCTpoeabl pacnpea;eneau.H cny

q:aea no 83BMYT8JlbHOMy yrny ¢ .D;J1SI paanH'IHbiX yrnOBbiX HHTepBaJlOB ~ (} • 

Hala;eaua.s ua aTHX pacnpea;eneaxA aqxpexTBBHOCTb B BHTepsane d(J = 50°-130° 

cocTaBn.HeT 92% B naa;aeT a;o 63% B liaTepaane d (} = 15°-25° • .Llucp¢epeartuanJ:.

Hble ce'leHBSI du/dO. /cTon6eu 3 Ta6nHUbl 8/ nonyqeabl Ha yrnoBbiX pacnpe~eauA 
. x/ 

d N IAn aopM upoaxoA a a nonHoe ce'leHue u e 1Ta6n. 1/ c y'leToM ¢ -aeacp,... 

cpeKTBBHOCTB .D;J1SI .D;aHHOl"O d(} ·• nonpaBKH Ha yrnoaoe paapemeaue He BBO.D;H-
. . 

nBCb 1 Tax xax GHB He npeBbiWaiOT HecxonbkBX npoueHTOB. Owu6xu ce'leHHI; yxa

aaHHble B Ta6nuue, o6ycnoaneHbl rnaBHbiM o6paaoM cT.!l'rHc-ru~ecxHMH norpewHoc

THMH H Heonpea;eneHHOCTSIMH OT BBea;eHH.SI nonpaBOKo 

T a 6 n H u a 3 . 

.Llu!}:>cpepeHuuanbJible ce'!eHH.H ynpyroro "--He-pacce.sHB.H 

Q du ·Iif' CM/ , Q ·· !!!L • ro27 cAf I 
/c.n.H.; AN dO CTepa.n;. /c.n.H./ dN ar cxepa.n;~ 

. . 

20° 82 44,6+6,2 100° 17 2 2.3....0 .55 
.300 124 .38,t>+4,0 no0 14 1:84+0:49 
40° -97 2.3,2+2,6 120° 12 l 60+0 46 
50° 75 1.3,7+107 1.30° 7 1'2n:o:46 
60° .39 5 60+ 91 . 14tP 3 o:7c+0,4.3 
70° 8 0'98+0'34 150 I 2 u,69+0, 50 
80° 4 0'47+0'23 167,5° 6 1,72+0,76 
goo 14 r;bs:to:49 

x/ npu aToM B nonaoM ce'ieHHH u He y'iHTbiBanuCb nonpaBKH Ha kynoHOB-
cxoe pacceauue B aa ynpyroe pacceaau~ B yrnoaoA BHTepaan 0-15° • 
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2. PacqeTbl, no OIITH'Iecxol 

.MonenH 

• 

nocxonbKY nonyqelJaoe axcnepHMeHTSJJbHO yrnosoe pacnpen eneaae ynpyroro 
. \ 

pacceaaaa o6aapy >KHBaeT RCHyiO LUI<i>paxuaoaayiO xa-pTHHY c 'leTKHM nepBbiM Ma-· 
0 . 0 

HHMYMOM 1- 80 I ~ aTop&lM MaxcallilyMoM I - 100 I, "apaK:TepayiO nna pacceaaaa· 

npHMOyrOJJbHOI IlOTeauHailbHOI HMOI, 6b1JIH BblllOJtHeHbl p8C'I6Tbl yrnOBOrO pacnpe.ae

neHHSl 110 OIITR'I6CKOI MO.lleJIH IIyTeM TO'IHOrO peweHitH BOJIHOBOrO ypaBHeHRSl 'c HC-

nonb::IOBaHHeM KOMnnexcaoro npaMoyronbHOro noTeansana· V = V: + i V 
1/3 . R I . 

.ana 
2e 2 

o6nacTH eayTpH a.apa r ~- R0 = r
0 

A R Kynoaoscxoro noTeab:aana Vc 
r 

-Meaosa c .ans o61UilC:TR eae a.apa 

nonaol·aaeprBei E 

ai:l'eeT pewesse sa.aa 

r. > R • Ypasae_ase Knelaa-rop.aoaa .a.nH IT 

2 y t!J + (E-V)2 
-p.2 c4 

· !2c 2 rP 0 

!/J(r,o> ... r Jt(rJ"r (~O>·f ~(rJ Pe (coso>. 

1111. 

11~1 

PA~JlbH4H BOilHOBSH <i:>YHKURH ue (r) .ans sayTpeaael o6nacTH I r S, R
0 

V = V
8 

+ iV I I . 
ynosneT~opaeT ypasaeaHIO 

'fl
2 

u e + [ k ' 2 
-· 

Cii2 
t(f+D1 "e= o, 

r2 

r.ae k' -BOII}o"BQe 'IHCJIO BHyTpH Sl.Qpa: 

k'll = k 2 + 
' 0 

2 ' 2 
VB- VI -2EV'& 

1ill ell 
+ i 2V8 V1 - 2E Vr •·a +·ib, 

·li* c 11 

k' = (all+ ~ [cos f* arctg bja) +i sin,(% arc"ff b/a)] 

I 

1131 

1141 

115/ 

.f 

• 

1;'/:. 
' ' ~ - : 

.. 
~ ·' ' 
• v .• .• 
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a k o - BOnHOBOe 'IHCnO CBoDO.llHOI'O rr -MeaoHa c fi<l,.nHoil: SHepruea E: 

/16/ 

PerymipHoe. B TO 'IKe r == 0 peweHHe pa.llHiln&Horo ypaeaeaH·H /13/ &blpa)i{~eTcH 

qepea c<j:lepuqecKyiO !j>yHK'UHIO BeccenH KOMnnexcHoro apryMeaTa J,_ (lc~ r) 

!pi 

CBH3aHHYIO COOTROWeKHeM 

/18/ 

/"c o6&1'lHOA !j>yHxuueA B'ecceo!IH nonyuenoro, IIOpH.llxa /f+Yl (k'r) • Tax KaK Ta6nBUbl 

tPYHKUHA SeccenH KOMnneKCHOI'O apryMeHT8. OTCYTCTByiOT, TO .llnR HaXO)I{.lleHHH pe-
. /29/ weHHH /J7/ 6blno HCnOnb30BaHO pexyppeHTHOe COOTHOWeHHe . 

c 'lnea·oM Hynesoro nopH.llKa. 

.llnH tPYHKUHH 

sin2y -iSh 2z 
{ o (zJ ---=-----

Ch 2z -cos f2y 

{.f (z) = ~ fn [ z in (x) ] == .!!. fn [ z IS J • JzJ ] 
• [ 6 ~ l 

/Uli 

/20/ 

/21/ 

KOTOpaH, KSK nerKO BH.lleTb; RBlUieTCH norapH!j>MH'IeCKOI 1IpOH3BO.llHOA OT p&.llH&n&-

HOI BOnHo&oA tPYHKUHH .uf(ry 

ecT& Z=·k'r=y+·iz. 

I 
PallH&n&aoe sonHo&oe ypaBHeHHe llnH o6nacTH BHe R.!lpa ( r > .!., V = V ==-~) 

··. c r 
HMeeT BH.ll! 

/22/ 

• 

0 

Q 
. I 

.. 

'I 
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B ypasaeaaa /22/·,u~anpaTH'IH\>dl 'lll_ea·-v: 38 M8JlOCTblO 88 y'IHT&IB&JlCR.,· n c 

. . . . . .. . 
npeaCTaanaeT co6ol ~ynoHOBCKRI napaMerp 

2e~ .., · · 
n =-·-· _ =-·~ (a=l/13·7)1. 

0 flv ' fJ · " ' ' ·, ., / \ $.-

ilns , -r.«.e3otros c aaepraea•tss Mss fJ = 0,863 B nc = - 0,0169. Pewe-

KReM ypasaeHas /22/ niul.eTCSI naaeAaaa KOM6aaanas peryn~paoro Ff. a aepery-
. · · . /SO/ 

·nap!loro Gr .B 1'oqxe r = 0 . peweaast - ., 

~.:_ _u;= Ft+{Gf +_iFt] eiBt sin8r /28/ 

~1JIK!lBB ~fF Fr_(nc;_Ic,0rJ H G t= Gr(nc'_kor,npeaCTaBJISIIOT co6ol .perynapayto 

a ~eperyn11PilYIO swpO*.aeaa91e ranepreo.MeTpB'IecKHe 1\lYHKilll•· 

KoMnneJtCJible ci>~3~BJ>Ie c.aaal"B ·at/ 6blna aal.aesw npapa'BHBB•atd· aorapaq,wx

'lecKax npoB3BO.Z1BbiX saewaero /281 B BJJyTpeaaero_ /17/ peweul ua rp&aH• s.a-

pa r •·R: . 0 

;. 

.'\ 

{ ~(n., k0 R0 ) 1 '· = l' !.fk'R0 )•~t · . k L rP.. (n , k R ) 
0 t • 0 0 / 

OrciO.Zl& cne.z:tyeT ypasaeaae .amt onpe.aeneaxa' 1\laa 8 t 

-. 

/24/ 

.·-... I 

· e2i8t _
1

_ 2[F{ (n0, k0 R0 )-Ft (n0, 10 '$,)It] • /25/ 

.. [ Ff- (n c, k
0 

R
0

) -fGe(n
0

, 1-o lf,J'lif -f(a
0

, 1
0 

R0 J,+iGf(n0 ,k0,R0~ _ 

3aaHB8 ~830BbiX C.ZlBHrOB 8 f no3sonaeT Bbi'IHcnBTb .aa¢¢epeaaxam.aoe H nonaoe 
f 

ceqeqae ynpyroro pacceaaas a nonaoe ce'le&He scex aeynpyrxx npoaeccos no aa-

BeCTHbiM !l>OpMyliaM'! 

• 

11 (8)- a lf0 (8) + f(8) 12 = l -· n e" I D0 fn IH t-coe8)+1liJ7 
k (1-- CXHJ8) • 

0 
+ 

. 0 , 

: 2i~o f (2t + 1 ) e •lrlr ~·sJBL l) 1ft ooe g) f2 • 

·U .. ... ..!.:.. I (~ .1 ) I 2iBp_ , . s 
~~ t + e -·11 
0 

"
1 

.. .JLI (.2f+1)(1-·le
2
i
8ti',J 

k' ·f 
·o 

f 

I 

126/. , 

1211 

/281. 

--~ "ft;' 

,i.:~~>o "!_ 

JM'. 
~~:;:~~ 

'}/ 

·, 

::.~ j~,/~-~~, 
<~,'::7. 
·._:;~>~}_- ·, 
<'<.I¥ 

i 

\ 
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rLte ""':SM"UJIHTYLtbl KyJIOHoB-

CKOI'O H HLt9PHOI'O pacceHHHH 0 a 7Jf = Arg r (1+ f +in.,) • 

t.{acneHHbl9 paC'I9Tbl .LtBQJPepeHitBSJlbHOI'O C9'19HHH /26/ 6blJIB BblfiOJIH9Hbl C 

. ·o . o 
B3CM a HHTepaane yrnoa 5 -180 -qepe3 

xa:IKLtble 2,5°. .Lina 'leT!:>Ipex 31ia'leHHI paLtayca r 0 "' 1,5, z;,= ~ = 1,414, 

= 1.2 B r 0 ·= 1,0 /a 9LtHHHUaX 10-ISCM/ 6blnO paCC'IHTa::oc OKOJIO 240 

BapHaHTOB f1 { 0) UpH pa3JIH'IHbiX 3H8'19HBHX V R B V
1 1 ne:IKa[UBX B HHTepB8JiaX 

5 Mas :;I ~1:;50 Mas a 20 Mas :::_J V
1 
1~.90 Mas. TaK KSK B aaweM cny'lae 

k0 R0 = 2,89 LtJIH r 0 = '1~5, To pa~'leT npoa3BOLtHJIC.R LtJIH 3Ha'leHBI f , pas-

HblX 0 1 1,2 B 3 • .LlJIH UpOB9pKH BJIHHHHH cpa3!ol 8 
4 

'18CTb paC'I9TOB 6blJI8 BblfiOJIHe

Ha TaK:IK9 H C Y'I9TOM l) 
4 

. 

KynoHOBCKB9-BOJIHOBble cpyHKUHB Ff B G e B BX npoa3BOLtHbl9 Fr H G'f'. 
. /31/ 

BXOLtHIJ.lH9 B ypaBHeHH9 /25/, 6blJIH p8CC'IHT8.Hbl C UOMOlllbiO Ta6JIHI1 nyTeM 

9KCTp8UOJIHUHB cpyHKUHI OT IIOJIO:IKHTeJlbHblX 3H8'1eHHI . rJ C 0 LtJIH KOTOp~X cf6~'f8.Bne

.tfbl Ta6nHUb1 1 K IJC = -Q,0169. B TeX CJiy'I8RX 1 KOI'Lt8. cpyHKilHH Ta6ynapOB8Hbl LtO ' 

IJC = 0, H9T.O'IH0CTb npH 9ltCTp8.UOJIHilBH 'M.9He9 1%. npa 3KCTpanOJIH
1

UHH OT 3&8'19-

HHA nc = 0,1585 H9TO'IHOCTb He npeBbiW89T 2-3%. 

HapHLtY c ce-qeHH9MH /26-28/ B Ka:IKLtOM BapaaHTe 6bln pacc'IHTaH T~K:IK&. 

cpeLtHHI cso6oLtHbll npo6er 

[ ' ~ -~ [ ll ll 14 • . .. ]"1 A= 2(ya~+.,....-•aJ] = 2(a +·6) sm(if2arctt.o/a) , '/29/ 

CIUI38.HH.&il C KOMUJI9KCHbiM UOK838Te.IIeM npeno~neHHfl, HLt9pHo.ro B9LI.l9CTB8 II 

COOTHOW9HH9M: 

k ·1 
II = - "' 110 + i (2 ko .A ) 

ko 
a yrnoaas 3aBHCHMOCTb ce'leHaR1 o6ycnosneHHOro xynoHoBCKHM 

\ 

iso1 
B3aHMOLt9ICTBB9M: 

/31/ 
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3. CpasHeKHe c sKcnepaM·eHTam;.HbiMH pe3yn&TaTaMH 

C uen1o10 aako_M<.o.eaas sena'liiH VR 1 · ~- H r0 • saanyqu.;a·M o6pasoM· omtcbl-
. . . ~"(IJ) S&IOWHX sltcllepHMeHT4nbH()e yrnoaoe pacnpe.o. ene.HHe Yllpyroro pacces·aas u 

.. sKcn. • 
H rt01IH~Oe ce'leHHe ·Heynpyf'Ot'O B38HMO.ll&ilCTBHSI u,. , .llJJR K&»<:.llOI'O S8pB81fT8 

2 ,z 
. pacc'lHTblsancK.napaMeTp x 

JD=Ill pacq, SKCD . 
x2- I._[u to.~~u W~)la+ 
. · m=l ~o SKGH~((j ) J 

m 

paC'I. SKCil, 

l u 1 - o,· i:a 
8KC1l. J 

~(1. 

1821 

r.o.e ~ 11 ·o603H8'l88T &KCil9pHMe!lT8JlbHb18 OWH6KH ce'leHHA. Vf3MeseaH·e BeJJH'lHllbl . . . . . . . 
x2 a nnocKoc.Tif I V • V I .o.ns · r;, = 1,5 npe.o.cT.a&neHO a a p11c. 1. K a~~: 

R I · 

BH.aao B3 pacys:Ka, a pacnpe.O. eneaHH ..x2 s 9TOM cny'lae HMeetTcH 'leT XHI MH HB-
2 ' . . 

MyM x ;; 30 s paaoa-e VR. = ;-/15-20/ Mss 11 V
1 

= - 160-651 Msa. MRHa-

:-.~ an&aoe saaqeaae. ~2 . pasao 29.6 npH V = - 15 Mas, V' = -65 Mas 
""• · · R . I 

I pac, = 97, to-27 2 pac'l = 177 to-27 2 ><- = 1 28- 10-13 l 11e .... _ CM • C1, • - CM 0 1 • CM • 
. I 2 

.llns r 0 = 1;414 MHiiHMYM s. pacnpe.aeneHHH )( ropas.ao 6onee wapox, He cTon& 

qeTKO Bblpa»<:eH H • ){';;, 50. n~H r = 1 ,2 H -r = 110'- X 
2 

.0.0CT,HI'810T 3Ha-
. min 0 . 0 IDID . 

'i9HHlc_150-SOO. Ta.xii'M .o6pa3oM, H3 aaan&sa. pacnp_,e.aeneaHst x2 
MO*HO aa~JIIO'iHT&, 

'ITO sHaqe~HRM-H -napaM_eTpo8, np·u KOTOpblx aocTaraeTcH Ha&nyqwee cornacae c· 

. • x/ r.xl 
... _sKcnepaMeHTOM, aanstJOrcH r =; 1,5 , V =-/18+7/ Msa H V =-163 + 61Mss , 

., uo · · o . a - _1 -;v 

\ 

Pac. 2,8 a 4 HniiiOC'rpHpyiOT :~~;apaKTep H3Meaeaus yrnosoro pacape.aeneHHSI 

npa _ SllpHauaH u~paM&TpoB t , · VR u V 
" 0 , , I 

. K ax Bll.llHO H3 aTHx pHcyHrioa, · 

pacqe.J.rdd KpBBAH c napaMe"''p8MH r =1,5.; V '*-20M9B H V: =-60MsB 
. . . 0 R . I · 

I x2 k29,9~ 11!8~'1 ;=94,1.10-27 cM2, atac'l = 178.to-27cM2 1,· 
- 2 -

npaKTH'i&CitH ae OTJlH'i810W8HCH OT KpHSOft C ·· X min= 29,6, npaSHilbHO aepeaaeT 

xapax.Tep sscnepHMearan&iloro .yrnosoro pacnpe.aeneaHH. B o6nacT11 yrnos ap· nep-
. . 0 •' 

aoro .q.a4JpaK1lBOIJBoro MHHHMyMa I . 8 < 80 I aa61iiO.aaeTca o'l&Hb J~;Opowee co,... 

rnacae · pac'leTaoro li ak-ca.&pHM&HTaJibHoro pacnpe.o. en.ea~l, H Ton~:oxo-, B o6nacTH sTo..,

poro li4ax.c&MyMa pacxom.aeHHe Hecxon&~o npesblwaeT . .aaoaay10 sKcnepHMeH'l'an&

'u_yiO ow116rcy. Ecn11 npaHHM"aT& B pac'leT TOJt&xo· o6nacT& nepao~o LiB<P!ijUtUHOHHoro 

MaKcHMYMa /neps.ble 7 sxcnepaMeHTElllbHbiX To'leK yrn6soro · pacnpe.aeneHHstl, To 

llpll r = 1,6 ,~Jil61JIO.ll8eTC51 MUHKM)'M X 2 I )(-2 = 61" .llll~ 6nlf3,KHX 3H·a~eHHA no-
0 min · 

1'eHuxano& ·~ =-/25":_8/Mss H V
1 

=- 150!,101 Mas. 

x/ ' . CneayeT OTMeTHTb, 'ITO Be11-H'IHH8 r X8p8KTepH3YetT CKOpee p8LlKyC no-0 . . 
TeHUH8JibHOR SIMbi,~ 'leM p8!1HYC Hllp8, H MO_>«eT 6biTb HeCXOIIbKO OOJibWe llOCJie.a-
Hero. 

~I . 
YKa3aHHble 3.ll8Cb OWH6KH ttoTeHUH~JIOS He y'lHTbiB810T HBHOI KOppeii&UUlli 

Me)K.ay ·~· · · !I V
1 

I 

'~ -, 
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· Bw'lacneaaSI c y'leTow ¢>a3~ ; 8~ IIOK43ana, 'ITO, ee &Knai;t 8 uonao~ ce'le-

aae yupyroro pacceHalfs ae 'upeawwaeT 1%, a BliHHRR.e aa yrnoaoe pacupe.aeneaHe 

B o6n&CTH 60lii>WHX yrnoa He llpHBO.QHT K JIY'Iiue.i..ry COI"JI8CHIO ,(: SXCUepHM&RTOM, 

MoJKa.o cnKH.aaTt., 'l'rci ny'!wee~ corna.cxe a oonacTH BTopol'O MaJtCHMyMa Mo~eT 

· 61>1Tt. nonyqeao ... o.ax<PaxauaeA wo.aenx c np.swoyron.bHI>IM noTeHU11aJiow .ao6asneaaeM 

k IIOT8HUH4lly "lli8H8 1'1rpOUOpUII:OH8Jlt.H0l'O rpaa;HekTy SI.Q8pHOI UliOTHOCTH H4 rpaHRUe 
/ 401 . 

a.apa /wo.aem .. Kxccnaarepa . a 'a.co.aa<PauapoaaHHaH' wo.aelllo Kaccn,rrepa 11911, 

RJIH HCIIOllt.30BaHHeM ttOT9BUB8118 C .QHq,¢>y3B DIM xpaeM IHanpRMep, ltOT9JIIlBBll4 
; . 1321 . ·. 

By .aca-CaJtco!la 1. 8 oiSoax cny'laRlt aeooxo.aBMo ~ae.aeaue .ao6aBO'IHI>Ix napa-

MeTpoa·. ouaci>IBaJOLU·RX ycnoaas aa rpaaaue HApa. XoTs Benocpe.acT&eaao wo.aen~a 
. . _. . . . /1820/ 

KHCcnaarepa up a saepraa oxono 150 · Msa senpHMEUtBM~. . • • 6h1Jia c.aenaa:a · 

q,opMan~asaa nonwTxa oitesRTD anaaaxe aa yrnoaoe pacttpe.aeJtene .ao6a&O!fHoro 

• 3TOT · 'llletr npxao.a.HT x · aoao· 
1201 ~-MY ycnoaa10 •cwaaasaH' nora:pu¢>MaqecKax npoaaaq.aawx aa rpaa&ue 11.apa · .. 

.ltOTOpoe a aaweM cny'lae 6y.aM- HM9T.b BHA: 0 

/33/ 

IV -;napaMeTp I 1V ~ 1, npa ,w "' l ycnoaae /331 uepexo.a&T a /24/f. ITpa 

llBYlt 3H8'19HHSIX w "'o;15 • 1V = 0,5 01>1110 p&CC'IHT8BO QXOIIO 100 Bap.H8HTOB 

. irnoaoro· pacnpe.aeneaua .ana paanH'IHI>IX aaa'leaHA r o. VR H 

r = 1,5, 

~ • Huny'l-
•. 

wee cornacae c onwToM uonyqeao upa w = 0,'15, 
0 

VR =-20 Ms.a • 

v =- 'l) .Msa I X':. = 27 I. Pac. 5 uoxaawaaeT aa~eaeaae yrnoaoro pacnpe.aene;H•• 
I IIIID 

upa aapaauatr napaMeTpa w .ana ';, = 1,5, Va = - 20 .Msa, V1 =--60.M.-tita. 

npa .apyrn ~jla'ieaiurx · r • w- = 0,5 cornacae c oubiTOM O'I&JU. nliOxoe. TaaHN 
0 

06pa30M, HeCMOTpSJ H8 BB9A9HK9 .ll06a'BO'IHOJ:"O ttapaMeTpa He Yll8eTCSI nony'IBTh 

cymec-raeaao ny 'lllllero eornaca5i c sxcnepaMeaToM. 

I . 

noTeJJulian By.aca-caKCoaa HIIB p.pyroa KaKoA-na6o 

MbiTI>IM Kpa8M '.He .6wn BCDOJI~088H B R4CTOSII.Uell pa6oTE! 8 BRAy ' 6oiJb-

.. 

..., .. 

,· 

.... 
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WOft Tpy LI09MKOCTH fiOLI06HblX pacqeTOB. 0LIHBKO CJieLcyeT OTMQTHTb, 'ITO yBeJIH'IQ.,.. 

HH9 napaMeTpa LIHtfJcpy3HOCTH B fiOTeHUHane ByLica-CaKCOHa npHBOLIH1 K yMeHbwe
/32,19/ 

HHIO ceqeaHi!: aa 6on~:oumx yrnax no cpaaaeHHIO c npsn..l:oyronbHbiM noTeHu_Ha.noM 

a; TaKHM o6paaoM, BpHLI nn yny'IWHT cornacHe B aaweM' cnyqae. 

npnae_LI9HHbl9 Ha pHC. 2-4 pacnpeaeneHHSI .uc(dJ fiOKa3blBaiOT, qTO KYIIOHOB

' CK09 pacceRHHe H HHTep<flepeHUHOHHble a<flcpeKTbl cywecTB9HHbi_JIHWb LlJISl yrnoB 

· o . 8 < o· 
8 < 15 • XoTH .a~~:cnepnMeHTanbHO yrnoaol!: HHTepaan 15 ae y'IHTb!Banca, 

2 2 
cpaaaeaHe aenH'IHH x = 29,9 LiirR VR = - 20 Maa H x = 64,3 LIJIR 

VR = + 20 M~a IKpHBbie "a" H •·a • pHc. 3/ noLITBep>KaaeT oTpnuaTenbHbri!: 

aaaK a'eAcTBH~en~:oaoi!: qacTH noTeauHana npH aaeprHHX aH>Ke peaoaaacaol!:. Pscnpe-

LieneaHe u" (lft ansr ro ~ 1,5 v 
R 

20 Maa H V
1 

= ~ 60 Maa 6blno " 
HCfiOJib30BSH0 Ll~Sl IIOJIY'I9HHSl IIOfipaBKH HS KyJIOH08CK09 pacceaaHe B HHTepaane yr

JIOB 15°-}80° K IIOJIHOMY C9'19HH 10 

"'HO Hi1TerpHp0~4H·H9 3SBHCHMOCTH 

ynpyroro ·pacceHHHR 
SILl 

u (dJ =u((})- a" (dJ 

u 1Ta6n.ll. AaanorHq-
e 

0 0 
8 o6nacTH yrnoa 0 -15 

\ 

!149T IIillllpaBKY" K a 
e 

Y'IHTblBSIOWYIO ynpyroe pacceHHHe; B 3TOT yrnoaoi!: HHTep-

aan. --.,, 

4. 0 ,6 c y >K L1 e H H e 

o Ha OCHOBSHHH 06WHX K8SHTOBO-M9XSHH'I9CKHX ttp,HHUHIIOB OfiTH'I9CKHA fi0T9ff-
l 

UIUlJI V(d MO>KeT 6biTb 8blpa>Kea 'lepea aMnnHTYLIY pacceaansr anepeLI Linsl' cao-

6o~aoro IT -Meaoa-ayKnoaaoro pacceaaHR f 0 <d /ycpe.l1H9HHYIO no aceM npo:roaaM 

H aeifTpoaaM B.llpa/: 

( ) =- 21T h v A l I') 
V£ ,k PIO\E, /34/ 

r.lle p -nnOTHOCTl>. HYKJIOH08 B .Rape, k H V -&OJIHOBOe· 'IHCJIO ·H CJtOpOCTb 

IT -Meaoaa, 
. / 

HCXO.llHT paccesane 

A -'IHcno ayKnoaoa 8 Sl.llpe, 

IT -Me30HOB BHyTpH R.llpa. 

3Kcne pHMEiHTSJibHble HCCne.no&aHHH pacceRHHSI, 

f -saeprHSI, ·npH KOTOpol .JipO-

IT -~eaoao8 cao60.l1HblMH uyx-

JIOHaMH, 8bli10JIHeHHble K aacTosimeMy BpeMeHH, IIO~BOJISIIOT Bbl'IHCJISITJ:, f 0 (t) , a, 

cne.lloaaTenbao, H onTH'IeCKHA noTeaunan V(t) • B caMOM ae-;Je, Re f
0

(t) MO>KeT 

6b1Tb paCC'IHT8Ha liO H389CTHblM tfJ8308blM C.l18Hr.aM_ HJIH H3 .llHCIIepCHOHHbiX COOT-

/ 

t#' 

I 

' 

• 
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-' ' /33/ 
HQll,leH'HA JJJJR rr -Me30H-HYKJJOHHOI"'\) pacceRHHH, a - no ·non-

HhiM ce'leHHRM 

lm I (,) "'J: 11 /4rr O.cHOSHbiM '--'JJonyweHH~M TaKoro paccMOTpeHHll' 51SnHeTcll' 
o · · rrN 

npeHe5pe)KeHJre MHOI'O'iaCTH'lHhiMH CHlJ8MH SHYTPH 51JJpa. ¢1p8HK, raMMeni:, H BaT-
' /4/ - --

COH' npa Sbl'lHCneHHH V(,} yqnu BJJH~MHe npHHUHna naynH,' Y!14eHbLU8JOLUero 

UOJJHble Ce'leHHR ~N npH pac'leTe lm 10 (f) , H BBeJJH B MliHI'fylo '18CTJ:i 

, nOT!iiHUH8JJa JJP6aso"'iHbiA qneH, Y'lHTb1S810LUH1l- .nornqweHH'e '11 -Me3QHOB D/lp8MH 
' /3/ '· 

HYKJJOHOB • Ha pRe. 6 npeJ::tcTasneKhl pacc'lHTaHHhle ¢1rB aa·l3HCHMOCTH. JJelc.'J'BH-

f1 -Me30K8 BHyTpH HJlpa _ 

/w1'paxosh!e KpHB~e/, CrtnowHble JtPHBble npeJJcTasnsJOT co6oA '!e .)Ke aa&HCfMOCTifl, 

aepeC'lHT8HH bl9 It -XKHeTH'lEtCXOI ~HeprHH fo tr -Me30HOB a· na6. CHCTeMe cornac-

HO COOTIIOWeHHIO f 0 .,f +·VR (f) • SKcnepHMeHT81IblfblMH TQ'IK8MH 118 pKC, 6 o6o.-

3H8'leHhl_peayJibT8Thl pa6oT: T/WanHp/
121 

JJnR C 121 rr , 48 Mss/,, 2/ Sail-

. Ill/ c 121 62. M ./ 8/B - . . /Ul/ C cPHIJ,l:ta H .ap. JJnB f1 - SliS , HJJbBMCa H np. .£UIA_ U 

+: ' ' ' /18/ + 
I ,-·. 78 Msa/, 4/ neaaHepa H J::tp. ' .O.Jl51 AI I .,... 80 Msa/,, 

5/ AJtneHa H JJp/
101 

nna RJJep <PoTosMynbCHR I- rr, ,. 88 -Msa/, 6/ -Keccne'j?a,M·. 
' /11/ ' 12 -- 1 /21/ ', ' 12 -· ' 

neJJepMaHa JJnll' c H Pb I , -. 125 Mas/, 7/<Py,ft~H .ans c /_, ·-. 
)50 Msa/, 191 -· 9/ H H xonbcitoro H JJp. nns SI.Qep <PoToaMyJJbCJl,H I , . , 160 Mast 

' /13/ 12 - ' 
H 10/ .Q>Kenenoaa H JJp. JJnH C I rr , 280 Mas/, lfepHblMH TO'IK8MH 187 

- ' ' ~ 
npH &Hepr~H 153 Msa npeJJcTasneabl Jl8HHble oHacTosweA pa6oTbl nna He • Kax. 

\. 
BHJJHO' H3 pHCYHK8, OHH O'l9Hb XOpOWO cornacy~TCS C paC'IeTHblMH KpHSblMH d'f'B .. 

CoOTaeTcTBeHHO, .ana aenR-'lHRbl cpeJJRero cso6oJJHoro npo6era a st.Q.eplfoM aeme-
. -lS ' 

cTae ·n,ony'leao aHa'leHHe /1,28-1,40/.10 . C::M, 'ITO cornac:yeTCS c'pacc'liiTaHJH:.tM 

~rB 3H8'leHHeM '11./·~ ,. 1. 
1-!C 

Xopomee cornacHe sJtcnePHMeRTaJJbHblX .aHa'leRHA vR· H ·y1 .z:(na He4 c 

TeopeTitWCUMH y1t83biB8eT if a npHM&HHMOCTb npeJJcTaaneHHA ODTH.'I~(ato.A Moaenu. . . 4 .. .. . 

Jl&>Ke K T~KO.My nerKOMY 11llJ>Y~ KaK He .- C APyroft cTop'culbl 1 Q,QO no.qTsep>KllaeT 

n·paSH~OCTb OCROSHbiX Iiono2K~HHft M.O,aenR <PrB, B 'lac;THOCT_H, He6onbW)'IO ponb 

wHoroqaCTH'IHbiX cun. npH aaaaMo.aeiCTBHH 1T _ -MQ30ROB 'c SRyTpHHJJ9pHblMH HyK-

nOHaMH H ae3asHcHMo~Tb rny~HHhi .noTeHuHanbHOI ·SJM·bl oT p~aMepoa- sapa·. CyU1e

CTBeRHblM SJBn.AeTCSI T8K2Ke iJOJJTBep2K,z:teUHe 3R8'lHT9JJbHOl'O BnHHHHH Ha ynpyroe. 

pacceiiHHe -Me30H-KyKnOKHOI'O B38HMOJ::telt.-
- , ..... ., ' 

I 

CTBHJI BC5JJH311· 'pe30K8BCROI SHeprHH IMaKCHMYM ¥, K npoXO~AQHRe 'lepe3 Rynb 

; '·~ 

:i 
·~ (:. 
'\ -

. -~ 

: ~··"' -
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VR npH pe3oaaHcaoA. aaeprHHI. Xopowee cornacHe aK.cnepHM;eaTall&HbiX H Teope

TH'19CKHX 3H8'19HHA IIOTeHUH8lJOB ·yKS3biBa&T TaK»<.e H8 TO, 'ITO TaKHe a¢¢eXTbl, 

p8CCM0Tp9HHble c:l>rB, KaK BJIHSIHHe HMIIYJibCHOI"O pacllpe.oeneHHSI HYKllO-HOB B SI.Ope • 

. npocTpaHCTBeHHble KOppelJSIUHH BHyTpHSID.epHbiX ·ayKlJOHOB, H901Ipe.oeneHHOCTb &Hep-

I"HH 1T -Me30H8 Me)!{.OY .aBYMSI IIOC!le.OOBaTellbHbiMH coy.oap&HHSIMH C HYKllOH8MH 

B SILlpe, nO-BHL(HMOMy, He HrpalOT 50ilbWOA pOilH iipH pacc&SIHHH, 

6. Heynpyroe B38HMo.oeitcTBHe 1T -Me30HOB C SI.OpSMH 1"91JHSI 

Cpe.oa. aeynpyrHX npoueccoa /2-8/ HaH60lJ&WHA HHTepec npe.ocTaBIJSIIOT pet~x

UHH /2/ H /3/, KOT<?pbi9 MOryT HHTep!IpE!TJlp088TbCH K8K KB83Hynpyroe paCC9SIHHe 
- I 

rr -Me30HOB H8 BHyTpHS!.09pHOM HeftTpOHe /2/ H 1IpOTOHe /S/, 3TOT HHTepec 

o6yCI10BIJeH B03MO,_;HOCTbiO cpaBHeHHSI KBa3Hynpy.roro pacceSIHHB 1T -Me30HOB H8 . 

H_,YKIJOH8X BHYTPH SI.Opa H ynpyroro ·pacceBHHSI H8 CBQ60.0HblX 1Ip0TOH8X C U91lbl0 

BbiSICHeHRSI TO)!{JJ;9CTB9H.HOCTH HlJH. P831lH'IHSI HX CBOitC.TB. 

-flonHbl~ ce'leHHB peaxuaA /2/ H. /3/ iipaae.o;eHbl a- •. Ta5naue 1. CpaaHeHHe HX 
.· . . . /2~ 

noxasblaaet;, ·'ITO TaK )!{e, KaK npa aaeprHH rr -Meaoaoa_riopB.oKa 300 Maa , 

0TH0CHT9.'1bHb19 &epOSITHOCTH .'pacCeSIHHSI rr -MesoHoa c aaeprHell 153 Maa aa 

CBSI38HHbiX HYKilOH8X M9HbWe, '19M H8 CB050.0HbiX IIpOTOHa~ IIpH 3HeprHSIX 
-- . /34/ 

M930HOB 150-170 M&B 

~=1V ~"'8,2-8,4. 
u

rr P 

+ 
rr-· 

u8 

YrnoBbie pacnpe.oenej{HSI ulo! (O) H u8 (O) peaxuaA /2/ H /S/ H yrnoaoe pac-

rr- -Me30HOB Uln ((}) /peaKilHH 2-4/ 
.sc. 

npe.o;eneaHe acex aeynpyro pacceBHHbiX 

npe.ocTaaneHbi a Taon. 4 /~ na6. cHcTeMe/. YxaaaHRble OWH6KH Y'IHTbfB8JOT a 

---
Ta6nHaa 4 

Yrnoable pacnpe.aeneaHB aey~pyro pacceSIHH biX -· 
1T -Me30HOB 

(0) ~- 4 (~) =Utn.si!J) 8. ~~ -~ 
/na6.CHCT./ B 10r27 cM2/cTep~ 

30°+10° 
50°+10° 
70°+10° 
90°+10° 

110°+10° 
JJoo:;:ruo 
150°+10° 
155°+15° 
170°'+10° 

3,58+0,72 
4 58+0 66 
3' 60+0' 57 
3'64+0

7
55 

5'09+0'68 
5:26!0:79 

4,57,:tO,b6 

1,07+0,36 
1,24+0,31 
o, 70!0,21 
1,13+0,26 
0 82+0 23 
1: ITt:0:30 
0,48:±0,24 

I 

5,87+0,90 
6,88+0,77 
6,41+0,67 
6,11+0,64 
8 95+0 80 
9:23+0:90 
7,63!1,00 

8,56:t1,82 

' 

. ;.J 
. ·• •.. "' ·~, 

- '·:·~-~[.-
. ' ' 

····t·· 

• 

, ·--·. ·_. 

' -:, ~
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_OCHOBHOM CT8THCTH'I&CKHe D<:>rpeWHOCTH H He6oJibWYIO Beonpe.neneHHOCTb OT BBe.neHHH 

nonpaBKH aa cp -aes¢1j:lex'rHBHOCTb la.ns·u2 (O) I. Ha pac. 7 H: 8yrnosble pacnpea.ene..; 

HHH u2 (fJJ 1 u3 (8) H Uin. .SC.(()j cpaBHHBaiOTCH CO<n'BeTCTB&RHO C .ci.Hc}:>c}:>ep&HUHaJI~Hbl"" 

MH Ce'leHHSIMII B. na6. CHCTeMe ~+ ({1), U (8) H u (8,)Hr .(8} D.JISI CB06o.a-
/34/ · 11' p ,.p ~r+i> rri> 

HorO pacceHHHSI _npH asepi"'HH ~Eo- ~(E) .. 170 .Mas. nocKOJibKy DOJIHbl& ce-

'leHHH peaKUHI /2-4"/ 8 4-5 pa3 MeHbWe COOTBe'rcTBYIOIUHX Ce'leHHI D.11Sl CB06oa.

HOro pacceBHHH /qTo MO>KeT 6bl',l'_b 061>BCHe.Ko ...,BJIHSHH&M TaKHX lj:laJtTOpOB1 Xalt HM

DY1I.b.CH08 pacnpe.aeneaHe HYKJIOHOB B. B.Qpe, axpaHHpOB-Ka H T.n./ 1 yriJOBble pacnpe

.aeneHHSI .ana cso6o.aaoro paccesaas npa8eD.~Hbl 8 npouaBon&aoM MacwTa6e lwTpH .. 

XOBbie xpHBblel. CnnowabiMH KpHBbiMH aaaeceabl yrnoable pacnpe.aenesua a.ns cso-
/~5/ 

6o.asoro pacceaaas, yMHO>K~HHbl~ sa lj:laxTop_ Ba'tcosa H Ue¥axa Fb I F1 
ITax>~<e a npouaaon~oHoM Macw3'a6e/. 3To':' -<PaxTop apH6nH>Keuso y<rHT.biBaeT H3Me -

lr .. M830SOB Ha BHyTpBil.Qep-

s biX ayxnoaax, ?6ycnosneaHoe HanK-,HeM· s.aepaoro noTeHilJian·a, aaaacaruerp flJ'r '"'8H9p-

rHH 1r -t.i eaosoa. Yrnoaas aaBHCHMOCT& lj:lax Topa Fb 1 F 1 6bl1la pacc'IHTaHa Llfts. 

V = - 18 .Mas, sal.aeusoJl B pu.aene· S. ConocTaane-" ' "- ~ 
HHe yrJlOBbiX pacnpe.aeneaRI pHc. 1 H 8 CBHA8Te1I&CTByeT 0 TOM, 'ITO yrJJOBble pac-

npe..aeneHHH lr -Me30HOB OT peaKUHI /2-4/ ITOBTOplliOT0 B OCSOBHOM 0 yf'1IOB&I9 _pa~ 

npe.aeneaas cao6oa.aoro 1r -N -pacce&HHH. CyruecTBeHfiOe OTJIH':IHe, aa6n10.aan-

rueecs nHwb aa M&1Ib1X yrnax, aepoHTHo•o6ycnosneao aanpeToM Man&IX nepea.:aq HM

·nyllbcos BHYTpHHD.&PHbiM HYKJJOHaM ua-aa npHHUHna naynH. Cne.ayEn' OTMeTHTb; 'ITO 

HecMOTpH sa rpy6ocT& npJ!6nH>KesHI, Hcnon&ayeMbiX BaTcos.oM a Uei.taxoM, Hx 

pac<reTbl xa<recTseaao npaBHnbso nepea.aJOT xapaltTep H3MeaeHHH yrnoaoro pacnpe-

a.eneHHH, o6ycnosneasoro .B1IHHHHeM HD.pa. 

YfMD)'JibCHbl& cneiCTpbl 1r -· -M&30H08 OT peaKUHI /2/ H /3/ npRBeD.&Hbl B 
' . / 

' . . 1261 ' ' 
ony6nHxosaasol paaee pa6oTe • Cpea.aae sae~rHR STHX cnexTpoa CBHAeTen&cT-

ByiOT B Q01Ib3Y OD.HOHyKIIOHHOI'O xapaKTepa B38HMOLteiCTBHH 

poM. 

Pealt11HH 0 BXOD.HIUHe B _ rpynny /41, MOryT B03HJIK8Tb B peayn&TaTe KB&3H-

~npyroro pacceBaaB 1r- -M830S8 sa BH_yTpRllD.~pHOM HyK1IOHe, C DOC1JeD.yiOIUIIM_· 

. .,. ' 
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11 -Me30Ha G HeCKOilbKHMH HJKilOH8MH SI.:J.pa, a T8KiKe npH KOilll_eKTHBHOM B3aH-

. · · · n · · · 6 1231 6 MO!leAcTBHH C rpynnoA H_yK.'IOHOB. Ollb3JS!Cb TepMHHOilOI'HeA pa OTbi , Mbi y-

lleM H83b!BaTb peaKUHH 14/ npo-uec9aMH KpaTHOrO pacceSIHHSio T.orna OTHOCHTenb

HilS! BepOSITHOCTb ~paTHOI'O pacceSIHHSI JT- -Mea.oaoa c aaeprHeA 153 Ms-s a SILt"": 
4 

pe He 
Ykp = u 4/ ( u2+ u3+ n4)"" 0,29 ± 0,06 

nony'feHH8SI BellH'IHHa 
4 . 

}' . COBfill.[laeT C BepOHTHOCTb!O KpaTHOI'O pacceSIHHSI B 
kp /23/ 

snpe lle npH aHeprHH 11 ~MeaOHOB oxonQ 300 Mas H 6naaxa K sepoBT-

HOCTH Kp8THOrO pacceSIHHH B 
4 . /36/ 

lie npoTOHOB c. aHeprHeA 630 Mas • 3TOT Q;>axT 

yKa3h!BaeT H8 OTHOCHTe.llbHO 601lbWJIO H DO'ITH He 3aBHCSI1UJIO OT 9HeprHH H DpH-
4 

pOLlbi '18CTHU pOllb KpaTHbiX npoueccOB B S!.Upe lle 

AHallOI'H'IHO C.Ka38HH0119" BbiWe, peaKUHSI /5/ MOiKeT C'IHT8TbGSI KBa3Hynpy-

raM pacceBaHeM · fT -MeaoHa Ha BHyTpHBnepHoM npoToHe c nepeaapsnxoA, a 

peaKUHH /6/ -· npoueccaMH KpaTHoro pacceBHHSI c nepeaapanKoA. Tax xax peax

uHH /5/ H /6/ OTJlellbHO He H.UeHTHcpHI1HpOB8Hb10 TO OnpenellHTb BepoHTHOCTb KpaT

HOI'O pacceHHHSI 0 nepeaapBL:(KOA He npencTaBHllOCb B03MOlKHbiM,. 

Oueaxa ceqeHHSI Heynpyroro pacceBHHSI c nepeaapBnxo_A0 npoaaseneHHAB Ha 

ocHoBaauu aa6nroneHHH nsyx cny•aea, xorna o6pyayromHAcB rr0 -MeaoH pacnana

·eTcB no cxeMe 11°-+ e-+ e+ + y , naeT nnSI (7 

exc 
-27 2 

BellH'IHHY DOpS!tlK8 20.10 CM 

/eM. Ta6n. 21 • .[lpyraSI oueH~a aToro ceqeaHB M"oJKeT 6biTb cnenaHa aa ocHoBaHHH 

co6TIIoweaHH Me JKny c.e•eHHBMH pacceSiaHSJ rr -Meaoaos Ha cao6onabix npoTo-

aax R= Zu (rr-+ p -+11°+n)![Zu(rr-+p-+11-+p)-i-(~-Z)u(rr++p-+11++p)] 

a npennonoJKeaaH, 'ITO aa o6bi'IHOe pacces; aae H pacceB!lHe c. nepeaapSinKoA BllHB-
• /11/ 

HHe snpa CK83h!B8eTCSI O.UHH8KOBO • .[lns 9HeprBH fT -M-e3.0HOB ( = fO --VR (f) 
~ . . . . -27 2 

= 170 Mas R "' 012. T.orna. ~xc ~ Rqn. :;) 8.10 · CM • 3TH oueHKH ~oKa3biB8IOT1 

'ITO B HaweM cnyqae ceqeHae u.eynpyi:'oro paccesiHHSI c nepeaaoBnxoA cocTasnHeT 

npKMepHO 10% OT ceqeHHH aeynpyroro B38HMO.UeiCTBHSI 1 qro aaxonHTCH a corna

/1.4/ 
CHH C pe3yllbT8T8MH pa60Tbi • 

. 1221 

~27 2 
B cBeTe aTIIX naHH!>IX BeJIH'fHH817 exc =62.10 -CM , 

nony•eHaas <PaynepoM a .a.p. nnH. 11-'He -aaaHMoneAcTB~ npH aaeprHH 

105 Msa, rtpencTaanseTcB aaoMallbHO 6onbwoA H BBriHeTcB, no-aHnHMOMy 1 .owa-

6o•aol. 
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nonbayeMCH C~Y'I8eM Bblp4311Tb rny6oxy10 6narOllltPHOCTb B.n 0 .Ll>KenenoBy 0 

P.M. Cynsesy 11 JO.A. Ulep6axosy 38 ueHHbie o.6cymneHu.li, H.C. HoBIIKOBOR 11 

n.A. CMRpHOBOI: 38 nporp8MMRpOB8HHe II BbinOilHeHHe; pitna pac'le,TOB Ha anexTpOH" 

HbiX C'leTHWX MtlWBHtlX S3CM B 'Ypan ... n.H. K pacaocno6onueaot, T .c. Ca >I<

aeaoA B IOJI. CaAxaa.oA aa nowow& B npocMOTpe B o6pa60Txe Q:loTorp8<jlHA. 
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a'l 6'1 II / 8(c.u..u)2patl: 

P a c. 2. VfsMeHeHHe yrnoBoro pacnpe.aeneHH.H ynpyroro rr- He -pacce.HHH.H 

17 (6) l<iJopMylla 261 npH BapHaiiHH oa,aByca B38HMO,aeltCTBH.H: 
a} r0 = 1,51 6) '(> = 1,4141 B) r0 = 1,2 H r} r

0 
= 1,0 

I VR =-20 MsB, VI =-60 t-1\sBI. KpBB&Ie a', 6', B' a r' 
-yrnoBhle saBHCHMOCTH ceqeaB.H, o6ycnoBneaaoro KynoHOBCKHM B34R~ 
Mo.aeltcTBHeM uc (6) l<tJopMyna 31 I npH Tex :>Ke aaaqeausx napa-

MeTpOB r0 1 VR 11: VI I 
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p H c. 3. 

! 
27 

A:fl II ·27 CM 
utBrfO cmepaa 

.__ ... 

a· 2' !/ 

20 40 60 80 100 120 

I I 

VlaMesesae yrnoaoro pacnpe.aenesHa ynpyroro 11'--He-pacoeasaa 
npH aapaauHH .aeAcTBHTen&aoA 'facTH noTesuHana: al ~ = -40 Msa, 
6) ~ =-30 Msa, a) ~ = -20 Msa, r} ~ = -10 Msa H .a) 

"R = +20 Msa I r0 = 1,5, V
1 

=-60 Msa,. KpHB&Ie 
a',6', B1

1 r'H .a' -yrllOBbl9 311BHCHMOCTH uC(8) IIpH TeX 
me aaaqeaHHx napaMeTpoa. 
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B(cu,.u)cpaa 

VfaMeHeHHe yrnoBoro pacnpeaeneHHH ynpyroro 11--He -pacceHHHH 
npH BapHaUHH MHHMoA 'laCTH noTeHulilana: al li "' - it> MsB, 

'6} ~ = - 60 MsB, B) Jt = -$0 MaB H r) ~ = -40{V\n 
I r = 1,5, V: = -20 MaB/, KpHBhle a',6' B' H r-o R c ' 
yrnOBbie 38BHCHMOCTH U (0) npH Tex *f 3Ha'leHHSIX napaMeTpOB, 
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. -27 CM2 

6(8)·10 cmepdtJ 

·too 

0 
Q 

8(c':J..U )cpaiJ 

p H c. 5. HaMeaeaae yrnoaoro pacnpeaenesxs ynpyroro li-He-pacceRHIIR 
llpH B8pH8UHH napaMeTpa W : 8) W = 1, 5). W = 0, 75 K 

H B) w_=0,5/ r0 -=J,5. VR=-20M~a. V1 =-80Msal. 
KpHB&Ie a', 6' H B' -yrnoB&Ie aaaacHMOCTH cl'(8) npH Tex 
:lKe aaaqeaasx napaMeTpoa. 
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3HepreTH'IeCKHe 38BIICIIMOCTI! Jl eliCTBIITenbHOA II MHHMOi! '18CTH OfiT!r

qecKOrO noTeHUI!ana, paCC'IHTSHHble .::t>rB/4/ /wTpi!XOBbie Kpi!Bble -

cPYHKUHH OT aHeprHII ~ -Me30HOB BHyTpi! HJJpa 0 cnnoll!Hble - OT 

KI!HeTH'IecKoA aHepri!ll " -M eaoaos B na6,cHcTeM e I. 3KcnepHMeH-

TanbHbie TO'IKH - JlSHHb19 pHJJa pa6oT /eM. TeKCTI. 
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p H c. 7. 

lJ(n.c.)cpaa. · · 
Yrno&ble pacnpe.aeneHHH rr -il.le30HOB OT peaxuuu 2· 16enble TO'I-

KB I u 3 lqepHble TO'IKB I B na6.cucTeMe. WTpuxosble K PHBble - yrno
&ble pecnpe.aen&HHB CB060.QH0f'O W+·p rr--p-pacceRHHB 11pH suep-
170 M sB Is npOH3BOI1&HOM wacwTa6el, cnnOWIU>l8 KpHBble -. Te me 
pacnpe.aeneHB.R 0 ywuomeuuble sa cpa-.rop B&Tcoua-Uewaxa F 1 F 
Is apo&ason&ROM ll(acwTaCSe/. b r 
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p B Ce 8. Yrnoaoe pacnpeneneaae aeynpyro· pacceHHHbiX 11 -MeaoaoB /peax-
UBH 2~4/ B na6. cacTeMe. WTpaxoaaH xpaaa!l - yrnoaoe pacnpe.ae-
ne&ae I o + · + o . · I, cnnowHa!l xpaBa!l F ;F (a_., + 0 ) 

I B 11pOH3~0'hbHbiX M~~'kTa6ax/. b f Jl'P 1f'"'p 
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