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·1. BBe.zteHHe 

}13Yl!8ID18 TIJX)~8CCOB o6pa30BaiD1R ~...:.-:M830HOB rrpH B3aHMO,ll;8fi

C.TBHH Jierqafiiiil1X R.ztep c rrpoTRlK8HHHMH · H,ll;epllli~ MHmeHRMJ1 BalKHO 

,ll;JIR onp8,11;8Jl8HHR·011THM8JlhHHX YCJIOBHfi reHepa~ rrytiKOB'OTpH~a-
' .. ' . . 

T8JlhHHX MIDOHOB C 110CJ18,1J;YIDmHM HX rrpHM8H8ID18M B MIDOHHOM KaT8-

JIH3e cHHTe3a JierKHx ·H,ll;el1( · · .. < . ·. ·· .. -· 
B HacToRmefi pa6oTe ·. npe,ll;cTaBJieHH · pesy.rihTaTH , H3MepeiDIR 

BUXO,ll;OB H HHKJTI03HBHHX CTI8KTpoB ~--M830HOB BO B3BHMO,ll;8fiCTBHRX 

,11;ei1TpOHOB c. KHHeTHtiecKofi · sHeprHefi . i r8B . m3. HYKJIOH · c _TIJX)TRJKeH..:.. 

HHMH yrJiepo,ll;HOfi H OepHJIJIH8BOfi MHJIT8HRMH. IloJiyqeffil TaKJKe ceqe

ID!R HeynpyrHX B3aHMO,ll;8fiCTBHfi ,11;8fiTpoHOB: Pa60T8 BimOJIH8H8 . B 

cooTBBTCTBHH c -~oroBopoM M8lK,ll;Y OHHH H HA3 HM.H.B.KypqaToBa., 
. - '· - ' . ' . 

3KC118PHM8HT ripoBO,ll;HJICH C TIOMOII!'hlO ,ll;BYXM8TpoBOfi rrporraHOBOfi 

nysup:bKOBO:tt KaMe pH ( IIIlK) ·OHHM, o6JiY1!8HHOfi B nytiKaX ,11;8fiTpoHi:m 

,ll;Y6H8HCKOrO CHIDC})ocpa30TpoHa~· IlpoTRlK8HH8R. ~JIHH~PHti8CKaf( MH-
. - . t: . . ! _'. . 

ill8Hh, HarrpaBJI8ID18 OCHKOTOpofi COB118,11;8JIO.C H811p8BJI8ID18M 11Yl!Ka,· 

pa3M8utaJiaCh · B pa6otieM o6'heMe KaM8PH H rrpaKTMtiBCKH TIOJIHOCThiO . ' . . . . -
OXB8TbiBaJI8 06JiaCTh npoXOlK,ll;8ID1R , rrepBHtiHHX i . · ,11;8fiTpoHOB. 

YrJiepo,UH8R 11poTRlK8HH8R MHm8Hh 6HJI8 H3rOTOBJI8H8 \M3 rpacpHT? H 

HM8Jia cpopMy ·· ~JIHH,Jlpa ,UJIHHOfi 30 . eM; ,ll;H8M8TpoM. 10 CM H 

TIJIOTHOCThiO 1, 73 r/ CM3 • tl8pHJIJIH8B8R , - .,llJIHHOfi 28 OM, .wiaMeTpoM 

6 eM 11 rrJioTHOCThiO 1 • 848 · r I cM3 • . ! · . 

2. · Ceqemm Heynpy:rnx B3am&o.zteRCTB11W ){9WTPOHOB 

c ~eJihiO orrpe.ueJieiDIR BeJIHtiHH ceqeHHfi 6mi c.ueilaH crre~aJih
mill: irpocMOTP _ OKOJIO 2 THCRti. CTepeociDIMKOB rrp~ .oi5JiytieHHH ,Uefi

Tpo~aMH yr Jiepo.uHofi Ml1liieiD1 if o:KoJio 2. 5 THCHti -I 6epHJI.Jllieoofi~ 
IlpH npoCMOTpe OT6HpaiiHCh CHHMKH, iJIR KOTOPHX KO~ti8CTBO BXO-. I . 

,UHmHX B MHill8Hh rrepBHtiHHX R,ll8P .He np8BJ:ilill8JIO 10 ,ll;Jlfl yrJiepo,UHOfi . 

H 5 ,UJIH 6epHJIJIH8BOil MHill8ID1. CmfMKH · npocMaTpHBaJrnCb ):tBalK,llH C . 

6JIHsKoil K e,ll;H~e pesyJihTHpyromeil scpcpeK~HBHOCThiD •. Ha~eTaiOmHit . 

,11;8ilTpoH . CtiHT8JICR . H8. · rrp8T8p118BIIIl1M B . MHm8ID1 Heynpyroro B3aHM0-

,11;8fiCTBHR, ec.nH rip11 BNxo.zie ns Topua MHmeRH·ero HMrryJI'bc. nsMe-

. pR8MHil 110 maOJIOHY C T~tiHOCThiO 20%, 6HJI 6JIH3~K \_K rrepBHtiHOMY 

(Pd = 3,4 rsB/c), a npoeK~~I Ha· ITJIOCKOCTh cpoTbrpacflnpoBaiD!fl 

yrJia M8lK,ll;Y IDIM l1 rrepBYlliHbiM H811p8BJI8HH8M H8 11P8Bl:illu8JI8 3°. -. .-> ... --~----~-'-

; :,;;;t;;tf~i;~:~ ! 
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B c.iJyqae yrJiepo.uHo"tlMHmeHH acero 6uJio II})OCJieJKeHo,N =· 
, · , : ny'IK. 

3253 TP8Ka BXO.llflmHX B MllilleHb nepBHllHUX fl,llep ,lle"tlTepHfl H sape~ 
rHcTpHpoBaHo. N =·990 Buxo.uHmrrx.Hs MHmeHH HeJipoasaHMo.ue-ttcTao~ 

BbiX., , 

BaBmllx fl,llep. Ha6JIID,lleHHOMY OTHOmeHHID N I N . :0,304±0,015 OT-
, . . · BbiX. , ny'IK.. . · , . 

aeqaeT BeJIHl!HH8 Cellelillfl dC -B3aHMO.lle"tlCTBHfl . 0 dC=( 459±16) M6: 
0Ha corJiacyeTCfl 9 CellelilleM HeyJipyroro dC-B38HMO,lle"tlCTBHH ~!~-= 
(425±21)M612 • 3~ H3MepeHHUM JlpH 8H8JIH3e B38HMO,lleHCTBHfl ie-ttTpa-, ._.} . 

HOB B JIJ)OJ18He JipH TOM lite H8ll8JlbHOM HMJIYJibCe. 

B Ha6JIID.uaeMyro aeJIHllHHY cel!elillfl Heo6xo,llHMo aHecTH Pfl.ll Jio

JipaBoK, o6ycJIOBJI8HHUX·MeTO,llHlleCKHMH oco6eHHOCTflMH OTIUTa. 8TO 

BU3BaHO yqeTOM BKJ18.ll8 MeX8lill3MOB JlHt%JpaKl_\HOHHOI'O pa3BaJI8 H8-

JI8Taromero fl,llpa H paccefllillfl Jl8~T})OH8 Ha KBa3HCB060,llHOM HYKJIOHe 

H,llpa-MYlilleHH. CorJiaCHO pe3yJihT8T8M pa6oT13 • 4~ IIPHMeCh "JlHt%JpaK-. 

uHoHHo-tt )lHcco~auHH a noJIHoe l!HcJio.Ha6JIID.uaeMux asakMo.ue-ttcTaH"tl 

cocTaBJIH8T B HameM c.riyqae ( 2+3) %. C yqeToM sToro noJiyqaeM 

B8JIHlJHHY, ode:: 447 M6. CelleHHe KB33uyJipyroro. pacceHHHH
13

•
51 

,ll8"tlT})OH8 MOJKHO BhllJHCJIHTh m) lPOPMYJie Oq =1 ,6 • ( A113+A~13-1 ).·0~~, 
r.ue Ai u At - aToMHHe aeca cTaJIKHBaiDmHXCH fl.ll8P, a o~~-yJipyroe 
C8lJ8lill8 HYKJIOH- HYKJlOHHOI'!J pabcefllllifl· IlpH,Hame"tl 8HeprHH (j~~ 
"" 20 M617 • 81 Y1 0 = 82 M6. 3aBHCHMOCTh dO /dt. OT nepe,llalJH t 

, q , . q : 
IIPH H8lJ8JlhHUX HMIIYJihC8X CBUme 1,5 rsBic HMeeT 9KCIIOHeH~8Jib-

Hhl"tl BH,ll: dO ldt ~ exp(-b·t), I',lle b-B8JIHlJHH8 H8KJIOHa C8lJ8Hlffl 

ynpyroro pa~C8flHHfl, KOTOpafl paBHal9 l b ·~ 34 ( r~Ellc) - 2
• TTJa

lill'-!HOe 3H8lJ8lill8 . nepe,llaHHOrO, 4-HMITYJibCa, :Ha6JIID,llaeM08 B 8KC-, 

nepHMeHTe, oJipe.ueJIHeTCfl BeJIHlJHHO"tl MHHHMaJihHoro BH.llHMOro yrJia 

rJacceHHHfl HaJieTaron~ero .ue~TpaHa (- 40 MpaJl) • Tor.ua HeHa6JIID.uae

Mafl HBMH lJBCTb ceqeiDffl KBa3HYIIPYI'OrO paccefllillfl ~0 ~ 12 M6. C . q . 

yqeTOM 9TO"tl JIOnpaBKH OKOHlJ8TeJibHO HMeeM: 

0~~ = ( 459 ± 19 ) Mq, 
r,lle JIOrpemHOCTb BeJIHlJHHU CelJeHHH ,BKJIIDlJ88T KaK CT8THCTHll8CKyiD 

OmH6Ky,TaK H H80Jipe,lleJieHHOCTH HCJIOJlb30BaHHHX JIOIIpaBOK~ 

B cJiyqae 6epHJIJIH8BO"tl MHmelill 6uJio npocJieJKeHo N = 4258 · 
· . · , nyqK. . 

TpeKoB nyqKoaux H.uep H saperHcTpHpaBaHo N = 1226 TpeKoB ne-
• BbiX. , 

npoB38HMO,lleHCTBOBaBillHX fl,llep. COOTBeTCTByromee ceqe~e 0 dBe = 

( 360±11) M6 B IIP8.ll8Jl8X OmH60K corJiacyeTCfl c 9MIIHPHlJ8CKOfi 

38B11CHMOCTbiD Oin ,· = 78·(A11 3+A1/ 3-1,25) 2 M6, TIOJIYlJ8HHOH B 
HAt , I I i t . 

sKcnep11M8HTax EepKJIH 6 · .llJlfl HeyJipyrHx B38HMO,lle"tlcTB11f1 H.uep 
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.ue"tlTep>m, reJIHH 11 yrJiepo.ua c MHmeHHMll p, d, He, C IIP11 Ha-

. raB Ha HYKJIOH, 6JIM3KHX.K 8Heprl1H lJ8JlbHUX SHeprHHX 0,87 11 2,1 

B HameM 9KCJiep11MeHTe. 

IlpoQe.uypa BHeCeHHH. J10JipaBOK .llJifl 6ejmJIJIH8BO"tl Mllll!8lill 

8.HaJIOr11lJH8 11CJIOJib30BaHHOfi ,llJifl. fl,llpa-MHmelill yrJiepo)la. IlOJipaBKa 

Ha . Jl,HcppaKl_\HOHHb!M pa3BaJI He 38BHCHT 38M8THO OT JiepB~lJHOfi 
SHeprHH B 06JI8CTW CBUme 1 rsB/N, H ·.llJifl ·6epHJIJIHeBOfi Mllillelill MU 

HCJ10Jih30B8JIH · TY lite noJipaBKY, lJTO H • .llJIH 6JIH3Koro TIO aTOMHOMy 

aecy HJlpa yrJiepo.ua - 2,5%, rioJiytJeHnyro .llJIH dC~coy.uapeHH"tt npH 

TOM JKe HalJaJihHOM HMITYJibce13~· BeJIHlJ11Ha ceqeHHH KBas11ynpyroro 

PaCCeflHHfl .ll~fl 6epHJI.irn:8BOfi , MHmemi. 0 ~- 75 M6, a COOTBeT_-
. , . q . -

CTByromaH noJipam~. M ~ 11 .M6. C ytreToM Heonpe.ueJieHHOCTH no-
. ,q ·' . . . 

IIpaBOK B HTOre ,, J10JiytJaeM BeJIHlJHHY ceqeHHH H8yJipyroro B38HMO--

.ll8fiCTBHH H~ep ,llefiTepHH H 6epHJIJIHH: 

o!~e = ( 363 ± 13 ) M6 •. 

· 3: Buxo,llbl x--Me3onoa H3 yrJiepo~mil H 6epu.1mneaoR wmeneR 

' .liJIH OIIpe,lleJieHHSI MHOlK8CTB8HHOCTH OTPHL\8T8JibHhiX IIHOHOB 

_ TI})OCMaTpHB8Jllil3b B!:1XO.llHmHe 113 J1PQTHJK8HH!:1X MHilleHefi TpeKH, H JIO 

CTaH,hapTHUM KpHTepHflM ( COOTHOilleHHe 11MI1Y.JlhC-Tipo6er, · JIJIOTHOCTb. 

HOHH38L\HH, OTCYTCTB11e 38M8THhlX, ~.lli18U110HHUX , J10Tepb H ,llp. ) 

H,lleHT:H!IJnmrp6BaJIHch TP8KH x- -MesoHoB. B He6oJibmoft llaCTH co6u

Tffit , np11 H.ll8HTHqJHKauuH :HHOHOB ·B0:3HHKaJIJ1 lieo.unosnaqnocTu •. 3TH 

H80,llH03H8lJHOCTH YliHT!:1BaJIHCb H8PHJlY CO CT8Tl1CTHtreCKJ1MH 00016Ka
MH. . 

B.o B38HMO.lle"tlcTBHHXB yr'.nepo~Hofi Mi:rmeHHo6napyJKeHo 372 x-: 

Me30H8. Mx:cpe)lHee lJHCJIO Ha O.llHH H8Jl8T8ID~ HB.MHmeHb ,ll8HT})OH 

(N =3253) PBBHO, <n',.->c=0,121±0,007. IIpH IIOJIYl!eHHI1 STOfi ny'!K. " JO 

BeJIHlJHHll, Yl!.T8I:J8 HOJipam<:a ( 6;t2) %, CBfl38HH8fl C JIOT8PflMH lJ8CTJ1 

x--MesoHoB, BHJieTaromrrx H3:MJimeHH B TIPOT11BonoJIOJKHOM OT o6'heK

THBOB . HanpaaJieHHH H ne ocTaBJIHIDmux · lia tPoTOTI;fleHKe BM.zmMoro . 

(HJIH ,llOCT8TOlJHO ~JITiHHOro .ll~fl ero l1.ll8HTJ1~MK8Ul1l1) CJie,lla. 

_Cpe,llH88 lJHCJIO 'l_t- .,-M830HOB Ha O,llHH TIPQB38liMO.l(e"tlcTBOBaBilll1"tl 

.ll8HTfJOH (NBs.= 2263) P8BHO <nx->~3~ 9, i ?4 ± 0,010. _8Ta B8JIH

lJHHa 6JIH3Ka K noJiylJeHHOfi B pa6oTe/.:-l cpe,llHefi MHoJKeCTBeHHOCTU 

x- ~Me30HOB, IIPM B3BHMO.lle"tlcTBHH .ue"tlTpoHa c H.ll})OM yrJiepo.ua, 

jn~-)d~ ·~ 0,163 ± 0,013. 3To osHalJaeT, liTO CYMMBJlH!:l"tl BKJia.ll 
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BTOpW.J:HllX B3aHMO,I(efiCTBIDi ~ npoTSilKeHHOfi MHIIIe!fli ,I(aHHOfi KOHcpH

rypaUHH HeSHat!HTeJieH, Bcero. ( 7±10)%. T?KHM o6pa30M, BKJia,I( 

BTopHttHllX rrponeccoB polK,neHHfl· .nonoJIHHTeJibHHX ~--MesoHoB nottTH 

noJIHOCTbiD KOMneHCHPY8TCfl BKJia,I(OM rrponeccoB norJiomeHHfl ~--. ~ . ' 

MeSOHOB B MHmeHH. . . . 
HeyrrpyrHe B3aHMO,I(efiCTBHfl B 6epHJI~8BOfi MHIII8HH (,I(Jifl 2335 

rrpoCJI8lK8HHHX TpeKOB nyttKOBllX .n;e"A.TpoHOB) conpoBOlK,I(aiDTCfl. polK

.n;eHHeM N~JC = 315 ± 28 OTp~aT8Jibffi.>l£ ITHOHOB. Hx cpe.n;Hee 'llliCJIO 

Ha o,nHH HaJieTaromH"A.:Ha MMmeHb .n;e"A.TpoH paBHO 

<nx->Be ::= 0,135 ± 0,012. 

.· 

Cpe,nHee ttHCJIO 'lt--MesoHOB Ha O,IJ;HH nporoaliMo.n;e"A.cTBOBaBlliH"A. .n;efi

TpoH (NB3=16~1) paBHO. <nx->:: :::':· 0,190 ± 0,0:8. 3TO 3Hatt8HH~ 
npHMepHO Ha 12% BHme, tteM ,ll;Jlfl yrJiepo,D;HOfi MHIIIeHH C nottTH TaKHM 

lK8 npo,I(OJibHHM. pasMePf>M <nx->~3 . = 0,174±0,01?• 'qTO MOlK8T OllTb 

ttaCTHt!HO o6~flCHeHO 60JiblliHM nponeHTHUM co,neplKaHH8M H8fiTpoHOB B 

fl,IJ;pe 6epHJI~fl. TaK, HCXO,I(fl ~ H3 H3BeCTHHX HyKJIOH-HYKJIOHHHX 

.n;aHHHX/?, 8 / npH Slteprlrn TN : 1 rsB cpe,I(Hflfl MHOlK8CTB8HHOCTb 'lt-: 

M830HOB npH B3aHMO,I(8fiCTBHH ,"Cpe,I(Hero" HyKJIOHa .n;efiTpoHa CO 

"cpe.n;HHM" HYKJIOHOM SI,I(pa-MHIII8HH paBHa <nx->NN~= 0,145 ,i{JISI fl,I(pa 

yrJiepo.n;a H <nx->NNBe= 0,155 ,IJ;Jifl.fl,I(pa 6epHJI~fl. Ec~ npe.n;noJio

lKHTh, t!TO aHaJIOrHttHOe· COOTHOIII8HH8 COXpaHflBTCfl ,ll;Jlfl B3aHMo.n;e"A.~ 
cTBHH .n;e"A.TpoHa c fi.npaMH yrJiepo.na H 6epHJIJIHSI H BocnoJib3oBaTbcH · 

H3M8P8HHHM B,pa6oTe/2 / 3Hatt8HH8M(ll'lt->dc=0,163±0,013, TO GJI8-

.n;yeT olKH,naTb <nx->~:~'~· ~ 0~ 174±0,014. · CpaBHHBafl .noJiytieHHYID 

oneHKY <n'lt->~:~~~. C H3M8p8HHHM 3Hal.J:8HH8M <n'lt~>::· ~0,190±0,018, 
MOlKHO .OU8HHTb, t!TO CYMMapHHfi BKJia,IJ; BTOPHt!HUX nponecCOB no..:. 

rJiomeHHH H polK.n;eHHH x--MesoHoB B 6epHJI~eBO"A. MHmeHH cocTaBJIH

eT ( 9±12) %, T. 8., KaK .H ,ll;JIH yrJiepo,I(HOfi MHm8HH, He Hrpa8T cy- · 

mecTB8HHOfi po~. HesaBHCHMOfi rrpoB8PK8 9TOrO BHBO,I(a ll .noJiy.:.. 

qeHHID 60JI88 ,IJ;eTaJihHOfi HHcflopMaUHH·O.rrpoHCXO,ll;flutllX B.rrpoTSilKeHHOfi 

MHmeHll BTOPllt!HHX rrpoueccax nOCBHmeH CJI8.n;yromllfi pa3,D;eJI. 

4. 3KcnepHMeHTaJibHaH oueHKa BKJia,tta BTOP~ npoueccoB B 

Be~ BHXO,tta 'lt--Me30H9B,H3 npoTHEeHHOR UHmeHH 

.llJIH noJiyqeHHH oneHKH BKJia,na BTopHttHllX rrponecc·oB 
1

polK.I(eHllfl 

H norJIOmeHHfl 'lt- -M83C>HOB B npoTfllK8HHOfi MHIII8Hll OHJI .BUnOJIH8H 

cne~aJibHH"A. npocMoTp_cTepeocpoTorpacpll"A. (6e3 pa3Me~eHHH MHmeHH 
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B . pa6otteM o6~eMe IIllli) • B KaMepe 6H~ BH6paHH ,IJ;Ba , pa3HHX 

scpcpeKTllBHHX o6~eMa, npe,IJ;CTaBJifliDmHX co6o"A. O,ll;HOBp~MeHHO KaK MH

llleHb 1 TaK . H ,ll;8T8KTOp ,ll;JIH perHCTpanHH BTOPHt!HllX . B3aHMO,ll;8fiCT_; 

BHti. Cpe,n;HHH ,ll;~Ha scpcpeKTllBHOrO · o6~eMa no rryqKy COCTaBJIHJia 

37,2 CM (BapllaHT "1")If 61,8CM (BapHaHT "2"). l(.Jm 060HX m
pHaHTOB mHPHHa rrpoTIBHOBOfi MHIII8Hll COCTaBJISIJia 19CM, a rJIY6HHa -

40 CM • 

B BapHaHTe "1" 6uJio rrpocMoTpeHo ·oKoJio · 2 THCfll.J: cTepeo

~OTOCHHMKOB, B BapHaHTe "2" - OKOJIO I Th!Cfltrn. HapH.n;y ·c nepBHtt-

HUMH B3allMO,n;efiCTBllHMn TiyqKOBUX' ,n;e"A.TpoHOB ( N = 3508· B Ba:... 
I . . . B3. . 

pHaHTe "1" n N .. = 2290 · B BapnaHTe "2"), perncTpHpo:sa~cb H 
B3 . ; 

BTOPllttHHe npoueccH~ TIPHBO,I(HmHe K H3M8HeHHID :xapai<TepllCTllK 

BI:IXO,JJ;HmHX H3. 9cpcp8KTllBHOrO o6~eMa 'lt-: -M830HOB ( cpe,nHefi' MHO-
. . ' 

mecTBeHHOCTll, HMTIYJibCHUX n yrJioBHX pacnpe,n;eJieHHti) no cpaB-

HeHHID C:XapaKT8PHCTllKaMH· ITHOHOB ll3 nepBllt!HOro aKTa. K t!llCJIY 
. -

T8KHX nponecCOB OTHOCHTCSI: 

1a) ocTaHOBKa 'lt- ""Me30HOB B scpcpeKTHBHOM o6~eMe 38" ctteT 

HOHHsa~OHHUX noTeph; . I : . . 
16) nepesapH,ll;Ka 11~ norJiomeHHe 'lt-.:..M830Ha HaiJieTy; 

. \ I 

1B) yrrpyroe paCC8HHll8 'lt- -M830HOB (c BUXO,I(OM ll3 scpcpeKTllB-

.HOro o6~eMa); ! 
2a) . polK,ll;8Hll8 .. ,IJ;OnOJIHllT8JlbHOrO ~- -M830Ha :B · pe3yJibTaTe 

. • . I 

BTOplll!HOrO B3aHMO,IJ;efiCTBHH 9HeprllttHOfi' 3apHlK8HHO~ ttaCTllUI:I HS 
. . • I 

nepB11'lHO"A. 3Be3,JJ;I:I ( CTp11nrrHHrOBhlfi rrpoTOH HJIH npoTOH> pacceHHHHfi 
. . : . . . .; ·.· I • 
KBa311ynpyro, a. TaKlKe .n;e"A.TpoH, paCC8HHHHfi ynpYI[O '11~ KBa311-

ynpyro); - i 
26) p0JK.I(8HH8 .n;ono.iJHHTS.iJbHOro . ~- -M830Ha He~TpoHOM, acco

•. nHHpoBa.HHI:IM. C nepB11t!HUM aKTOM B3811MO,I(efiCTBllfl . .n;e"A.TpoHa. 

OTMeTMM, ttTo 'ripoueccu ·1a ·n 16 rrpllBO,ll;HT K yMeHbme:ffino, a 

. npoU8CCH 2a 11. 26 - K yBe~tteHHID BHXO,IJ;a ~-- Me3okoB ll3 npoTfl-

lK8.HHOfi MlllleHll. . · . . j .. 
. . I 

PaccMOTP11M 6oJiee no,n;po6Ho n,neHTHcflHKanniD nocJie,n;Hero npo-

'>;..-

• • .. · • j .. 
uecca, ·. TaK KaK OHa He MOlK8T 6HTb rrpoBe,IJ;eHa TIOJIHOCTbiD O,n;HO- . 

. . I 

.· 3Hal.J:HO ll3-3a HaJIHt!HH cfloHa. . . . .·· j . . . . 
,llJIH no.n;aBJieHHH BKJia.na cpom)Bux npoueccoB I Tpe6oBaJIOCh, 

ttTo6H · He:fiTpaJibHaH 3Bes.na co,n;epl!(aJia · ,llBa H.ffir 6dJiee . ,eytta.- Hs . 

,!{BYXJIYl!8BI:IX . 3Be3,ll; J.iCKJIIDttaJIHCb KaH,ll;ll,ll;aTH B . e t 8- :.. napH. (no 
' ' ; 
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-I" /: 

I 

xapaKT8pHOMY· OCTpQMY. yrJiy·. M8lKm' .nBYMfl TpeK<i.MH). BRJia~ yo -
qacTMU H8 YllHTHBaJICH,; nOCKOJlb~Y ~8ll8HH8 po~8HH5l CTpaHHHX 

qaCTHU H83HatiHT8JlbHO: noporoBIDl HMllyJlbC 9TOro rrpo~ecca. ~Jlfl 
HYKJIOH - HYKJIOHHOrO B3aHM0~8fiCTBH5l(P - = 2;34 l'9B/c) 3aMBTHO 

nap. · . -
npeBHIIla8T cpe~HHn HMnyJibC HYKJIOHa HaJieTaiOIUero ~e:tiTpoHa ( P ~ := _-. 

1,7rsB/c). 

KpoM8 TOrO ~ HaKJia~HBaJIOCb - orpaHHti8IDI8. Ha _ yroJI BHJI8'!'a 

H8fiTpoHa . H3 nepBHllHOfi . 3B83~Il ( tui -yroJI M8lKm' HanpaBJI8HH8M. 

nytiKOBOro Tp8K8 H npSIMOfi, C08~5IIOIU8fi B8PIIIHHH nepBHllHOfi · H 

H8fiTpaJibHOfi 3B83~) • . ,llJISI - 9TOro · aHaJIH3HPoBaJIHCb . · 3apSilK8HHH8 

BTOPHllHH8 3B8~~H 113 npo~ecca 2a. 0Ka3aJIOCb,. liTO MaKCHMaJibH08. 

3Hati8HH8 . npoeK~HH Ha nJIOCKOC-Tb cpoTorpaqlHpoBaHHSI yrJia BHJI8Ta 

3ap5llK8HHoro TP8Ka, o6pa3YKJmero BTOPHllHYIO 3B83_ey· (c polK~8HH8M 

~- -M830Ha), paBHO -fr:a_Kc. = 13(), a Cp8~H88 3~all8HH8 <-fr3> .: 3°. 

AHaJIOrHtiH08 orpaHHll8HH8 -It < 13° 6HJIO. BB8~8HO H ~JIH HBfiT-. H - • . 

paJibHHX 3B83,1l. 

· HaKOH8U, nOCKOJlbKY npaKTHll8CKH . Ha I KalK,nOM CTepeo-

WOTOCHHMKe· HMeJiocb 6oJiee o~Hofi nepBHtiHOfi 3B83~H, onpe-

~eJIHJIOCb, KaKOfi ·H3 .HHX C HaH60Jibill8fi B8poSITHOCTbiD· MOlK8T 

npHHa~JiemaTb HefiTpaJibHaSI 3B83~a. ,B ___ KaqecTBe · TaKoBo:ti. BH6H-

paJiacb Ta nepBHqHafl _3B83~a,. ~Jlfl. KOTOpo:ti yrOJI {} 6HJI MHHH-
. . H . 

MaJibHHM ( H He npeBurnaJI 13°).- EcJIH npH . 9TOM nepBHqHafl· 3B83~a 

OKa3HEaJiaCb EHe -BH6paHHOrO _ 9qJql8KTHEHO_rO 06'beMa;' TO COOTE8T

CTEYKJUtafl H8t1TpaJibHa5l 3Be3~a HCKJIID~aJiaCb H3 paCCMOTp8HH~. 

,llJISI OT06paHHHX H8fiTpaJibHhiX 3B83~ cpe~HHn yroJI {} . OKa-
- ' - , - H .. 

3aJICfl np:vr6JIH3HT8JlbHO .paBHHM <-fr >: <-fr >·= 3°. 
, , · H · 3 · . 

Pe3yJibTaThl aiiaJIH3a BTOpHqHHX _ B3aHMo~eficTBHn, B nponaHe 

cyMMHpoBaHhl B T~6JIH~e 1. ,llJIH. ~pd~e~coB 2a ~; 26 B Ta6JIHey . He 

BKJIIDqeHH C06hiTHH,r~e~--M830Hhl.H3 BTOpHqf!HX 3B83~ no TOfi HJIH 

HHOfi npHqHH8 H8 BHxO~flT 113 .Sqxp8KTHBHOrO 06'b8Ma. B nOCJI8~H8M 
CTOJI6~e Ta6JIH~ B CK06KaX YKa3aHa H80npe~eJI8HHOCTb npH H~8H

THcpHKa~HH H8fiTpaJibHHX -3B83~ B npo~ecce 26. KaK BH~Ho,• C poe-, 

TOM npo~OJibHHX _ pa3M8poB MHill8HH paCTYT no· OT~8JibHOCTH KaK 

BKJia~ npo~eccoB .1a M 16 norJiomeHHH ~--M830HOB (oT, 9,6% ~JIH 
BapHaHTa "1" ~0 13,8% ~Jlfl BapHaH~a "2"), TaK 11 .BKJia)r npo:

:~8CCOE_ 2a H 26polK~8HHfl ~OTIO,;lliM.T8JibHHX ~- .:_M830HOE (OT- 8% ~0 
13,4%. -COOTB8TCTE8HHO)·~ O.ziHaKO .•. ,9TH ~ THna -npo~eCCOB ITpaK-

6 

: 
-I 

l 
1 

I 

THqecKH KOMTI8HCHPYIOT ~pyr ~pyra: CYMMapHH:t1. EKJia~ BTOpHqHHX 

. TipQll8CCOE B cpe~HIDID MHOlK8CTB8HHOCTb po~IJIHXCH B nepBJfqHOM 

aKT8 ~- -M830HOB COCTaBJifl8T -(1,6±2,1)% H -(0,4±3,5)%. 3TH . 

0~8HKH COrJiaCYKJTCfl CO C~8JiaHHHM paH88 BhiBO~OM 0 CJia6oM BJIHSI

HHH BTOpJfqHUX npo~eCCOB- Ha BHXO~ ~- -M830HOB. B TipoT5llK8HHHX 

MHill8HflX paCCMaTpHBa8MHX KOHcpHrypa~. 

. PasMep Ml1ill8HH ( C
3

H
8

) 

qHCJIO nepEHqHHX 
E38HM0~8fiCTEHn 

qHCJIO ~--M830HOB,· 
polK~8HHhiX B nep-

37x18x40 eM 

3508 

BHqHOM 8KT8, N1C . 415 

62x18x40 eM 

. ' 2290 

290 

BTopHtiHHe E38HMO~eficTBHfl -~--MesoHoB: 

norJiomeHHe-. 1a- 35 
16 5 

-HJIH B% OTN~-: -9,6 ±1:.5· 

pacceHHHe- 1B 26 

35 
.5 

-13,8±·2,2 
·. . . 

24 

.honOJIHHT8JibH08 polK~8HJ18·~--M830HOB:· 
. EO E38HM0~8HCT-

BHflX 3apfllK8HHHX 
qacTH~:-

B HB"tiTpaJibHHX 
3B83~ax- · 

-HJIH B % _OT N -. ~ 

') . ... a 

26 

9 9 

24±1 30±3 

+8,0 ± 1,5- +13,4 ± 2,8 

lloJIYq8HHhl8 p83YJibTaThl no H3yqeHJ1ID BHXO~OB ~--M830HOB'H3 
npoTfllKeHmix MHrneHe:ti CYMMHpoBaHhl · B' Ta6.lr~ 2. B nepBofi c.Tpo:Ke 

Ta6JIHQH npHBe~eHhl THn :vr pa3Mep. ( B r/cM2 ) MHiueHH. Kai BH~Ho 113. 

Ta6JIHllH, · cyMMapHHn BKJia·~ npo~eccoB BTOpHqHhix B38HMoneficTBHn B 

MHill8HH ( BTOIJ8fl CTpoKa) B npe~e.ilax SKCTI8pHM8HTaJibHllX -OIDH60K 

· 6.ffirso':K K HY JIID, o~HaKo,; no-BH~MOMY, pacTeT c · yBeJIHqeHHeM npo-. ' 

~OJibiJOrO pasMepa MHill8HH. 

Ha6JIID~aeMoe y:BeJIHqeHHe BHXo~a ~- -Me30HOB Ha o~Ho neyn

- pyroe B38HM0~8fiCTBI18 ~8fiTpoHa B MHill8HH ( Tp8Tbfl CTpoKa) noqTH 

I{eJIHKOM CBSI3aHO . C yBeJIHqeHHeM npo~eHTHOrO CO~epmaHHSI 'HefiT

pQHOB B_MHill8HH (npH nepexo~e OT C
3

H
8 

K C H Be) H JIHillb B He-
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tU1T8JibHOR . eT8118HH - e _ YB8Jrn.qeffi18M · eyMMBPHOrO .BKJia.zia , BTO-: 

a... ..... uuv npoueeeOB. , 3HaqHT8JibHII£1: poeT BHXO)I;B ~-:-M830HOB Ha O~H 

.n;eRTpoH ( ll8TB8PTB.H eTpo:Ra) eB.H3BH RaK -C l13M8H8Hl18M .· 

~P.tl''PTJOHHOrO ·· eo.n;epJKa.HH.H Ml1Ill8HH, TBK H e YB8JIJ.Iq8Hl18M ee · npo

pa3M8poB. 
. ·, 

TiponaH 

16r/cM2 

( 1,6±2,1) 

PasMep l1 THn Ml1ll8IDr . 

TiponaH . YrJiepo.n; . EepHJIJ!l1R 

26~6r/cM2 · 51,9r/cM2 ··• 51;7r/cM2 

CyMMapHHR BKJIB)I; BTOPHllHHX npouecCOB (%) 

-:-(0,4±3,5) .·. +(7±10) +(9±12) 

· EepHJIJ!l1R 

370r/cM2 

BHXO)I; ~--M830HOB HB,O)I;HO Heynpyroe B3BHM0,11;8~CTBHe 

116±0,008 0,122±0,008 0,174±0,010 0,190±0,018 

BHXO)I; ~--M830HOB,HB_O.n;HH nyqKOBHR .n;e~TpoH, 

042±0,003 0,066±0,005 0,121±0,007 0,135±0,012 0,33 .· 

3HeprH.H, saTpaqHBaeMa.H Ha pom.n;errrre o.n;Horo ~7.-MesoHa (rsB) 

48 ± 3 30 ± 2 16,5 ±-1,1 14,8 ± 1,3 ' 6,1 

B nocJie.n;HeR KOJIOHKe TB6JI. 2 ·npe.n;eTaBJieHht pesyJibTaTH 

pacqeTa/
1
0/ BHXO)I;B .--~---- M830~0B_.l13 _-68pl1JIJill.8BOR __ ~.JIHH.I\PHqecKO~ 

Ml1Ill8~ .IJ;Jn1H:O~ 200 CM U .IJ;HBM8TpoM 8 CM, o6rryqeHHO~ . .n;e~TpoHBMH 
npH TO~ . me sHeprl1l1. . BH.n;Ho,. q'l'o. · ·npH· yBeJrn.qeHHl1 npohoJI:b~oro 
pasMePa .. r.llinleHH_ B ~ '7. :Pas . OmH.n;aeTCH. poeT BHxo.n;a ~- -~esoHoB 
npHM8PHO B 2,5 pasa; COOTBeTCTB8HHO Oml1.IJ;88TC.H YM8Hblll8Hl18 

saTpaT sHeprl1l1 Ha pom.n;eHHe · o.n;Horo. ~- -MesoHa OT 14,8 '.no 6,1 

rsB ( noeJI8.IJ;H.H.H CTpoKB TB6JI. ~) ~- TaKHM o6pa30M~ BH60p onTHMBJ!b~ 
HO~ )I;Jill.HH 6epHJIJill.8BO~ Ml1Ill8Hl1 · .IJ;JI.H Ml1Hl1Ml13BUHI1 SH8Pr8TMl!8eKHX .. 

3BTpaT Tpe6yeT ,naiibHe~Illl1X TeopeTHl!8eKH'x . If·_ SKenepi1:MeHTBJ!bj.IllX 

HeCJI8.IJ;OBa~. 

5. ItbmyJI!,eHI.le 11. yrJioB~>~e pacnpe~eJiemrn ~--MesoiloB · 

BHXO.n;.HUU18 113 ITpoT.Hm8HHHX Ml1Ill8H8~ ~--M830HH,HB~.IJ;8HHH8 npH 

8. 

_,...,. 

l 
t 

_,. 

j 
1 

-"'t 

~ 

> 

npoCMOTpe OKOJIO 6 THCHll CT8peoqoTOCHl1MKOB C yr JI8po.n;HO~ Ml1-

Ill8HbiO 11 OKOJIO 2 THC.Hl!- c 6epHJIJIHeBoR, H3Mep.HJII1Cb Ha_nOJIYBB

TOMaTHtiecKHx ycTpo~CTBaX, pa60TBIOUU1X. B JlHHliiO q 3BM. 06Cl!8T 

co6HTJ1R ITpol13BO.n;HJIC.H no nporpaMMe reoMeTpHl!eCKOR peKOH-
' i 

CTPYKUHI1 . rEO<I>HT. IIJIOXO . BOCCTBHOBJI8HHH8 TpeKH l13M8PflJll1Cb 

nOBTOPHO (HHor.n;a 6oJiee · .IJ;Byx ·Pa,s) •. KpoMe TpeKOB 'JC -Me_30HOB, 
< - ' - t " -

H3Mep.HJII1Cb TaKme . nytiKOBHe TpeKH· .neRTpoHOB.. YrpJI BHJieTa ~-

Me30HOB l13M8p.HJICH no OTHOilleHliiO K HanpaBJieHliiO fl¥llKB, KOTOpoe 

.npaKTHqecKH COBnB.IJ;B8T C OCbiO Ml1Ill8Hl1. 

.· ' . IIOCJI8 U3MepeHH.H H o6Cll8Ta no nporp;;tMMe r
1
eOM8TpJ1qeCKOR 

peKOHCTPYKUHI1 XOpOillO BOCCTBHOBJieHHHX Tp8KOB ~- .: • .'M.esOHOB OKB

.. 3BJI0Cb '1244 )I;JI.H yrJiepo.IJ;HOfi Ml1IlleHH l1 285 - .IJ;JI.H 6~pl1J!Jll18BOR. -

KaK OTMeqaJIOCb BHille, l!BCTb ~- - Me30HOB, BHJI8TBIDUU1X 113 

HHmHe~ _'(He , npOCMBTpHBaeMOR 06'beKTHBBMH) qaeTH Ml1Ill8Hl1, He 

oeTaBJI.HJia . Ha. ipoTonJieHKe BH.IJ;l1Moro eJie.na,. · .flH6o oeTaBJI.HJia eJie.n, 

.IJ;Jil1HB . KOTOporo He.IJ;OCTBTOqHa ·· .IJ;Jl.H ero · H.IJ;eHTH$MK8.uiDI J1Jll1 .IJ;JI.H 

y.n;oBJieTBOpHT8JibHoro nsMepeHH.H. IIJioxo BoccTaHaB~Jll1Cb ,TaKme 

"KPYTI:.re" • TPSKH, cocTaBJI.HIOUU1e 6oJibrnoR yroJI ( B6Jll1sll 90°) c 
. . . • I . . 

, nJIOCKOeTbiO ipoTOrpa¢npoBBHH.H •. ,llJI.H yeTpaHeHH.H HC:Rame~, CB.H-

. saHHHX · C 8Tl1Ml1 nOT8p.HMH, KBm.IJ;OMY ITHOI:tY nPHITHCriBBJIC.H B8C W, 
saBHC.H~ oT noJI.HpHoro yrJia era BHJieTa ~~- .n i oiipe.n;eJI.HeMHR 

SKenepMMeHTBJ!bHO ll3 Tp860BaHH.H J130TponHOCTJ1 pacnpe.IJ;8J18Hl1.H no 

83HMYTBJ!bHOMY yrJiy. ·B TIJIOCKOCTH; nepneH.mfKYJI.HpHO~ HBITpaBJieHliiO 
I 

nyqKa MJ!l1 ocn MHill8Hl1. , . _ . I 
BeJll1ql1HH . HB~.IJ;8HHHX Be COB W B 38Bl1Cl1MOCTH ! OT, nOJI.HpHoro 

yrJia ~~- npHB8.IJ;8HH B T<;_9JI.3 •. KaK. H CJJ8)1;0BaJIO OmH.IJ;BTb, B8C 

6Jil130K · K 1 npl1 MBJIHX yrJiaX ~~_:<20° H . .IJ;OCTHrB9t HBH60Jiblll9rO 

3HBll9HH.H B o6iaCTH_yrJIOB ~~- OKOJIO 90°.. , 

6 ~-..JJll11 a 3 ' 
i 

~~- 0 .. 20-: ' 40- 70- 80- 90- 100~ 110- 120-- . 

rpa.n 20 40 70 80 90 100 110 _'120 180 
... 

w 1,05 1,22 1,25 1;42 1, 79 .'1, 70 .1,42 1,26 1,23 

TioJ!YlleHHHe c y-qeToM Be coB pacnpe.n;eJieHH.H _ · H _ pa.n KOppe-
- ' - . . ·- ·. ;· . . ·-

JI.HUHOHHHX 3BBHCHMOCT8R M8m.IJ;Y. Kl1H8MBTJ1qecKHMI1., nepeM8HHHMl1 ~ -
M830HOB np8.IJ;CTBBJI8HH HB pHc: 1-7. . ,llJI.H . BH.HBJidHH.H . Sqxp8KTOB 

I 
I 
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PHc.1. HMnynbcHoe pacnpe.neneHite ~- -MesoHoa: 0 :-· B dC -:asauMo.:_ 
.nellCTBl!llX( npona.H); 0- B . dC -B38.UMO.ZJ;ellCTBlillX( rpaqJUT);, x- B dBe
B38.l!MO.ZJ;ellCTBUIIX. CnJiomHall JIUHHII ·- pesynhTaT. a.iinpoKcnMnpciaa.Hnll 
. . . . a. . 112 . 
sa:ancnMOCThto .(PI <P>). • exp[ :-J3( PI <P>) ] B, dC -cTOJIKHoBeHUIIX 
(npona.H) c (1;=5,9±0,2 nJ3=14,1±0,5., . · .. 
PRe. 2. Yrno:aoe pacnpe.neneHne ~--Meso796; ( o6osHa'<!eHHii , Te liCe, 
'ITO l! Ha pHC. '1) • rucTorpaMMa - pac~teT .ZJ;JI/i 6epUJIJIUeBOI1 -MU-
meHll (L=200cM, R=4cM)~ · · 

100 

~ , r . . . . ,·~ . 80 ++ + 
g ' ' !!+"* .- 'it. "' . ~ + ftf f t :1 60 ·+' 

"0 tt ~ .b. 
"' ·~ . t t +/ ill~~ r~ 

~ 

.;: 40 ~ "' ...._. 
+ "' + 

+ ++ + . + 
20 

t 
-1.0 -0.6 -0.2 0.2 

cos '!),.- . 

Q]) f:'O 
OL-L-~~-L~~~--L-~ 

0.0 . 0.2 . 0.4 . 0.6 0.8 
P,, _(r3B/c) 

1.0 -r 

PHc.3, .· · PHC.4 

PHc.3; Pacnpe.neneHue--no Koctmycy yrna BI>IJleTa ~-=MesoHo!!. 
PHc.4. 3aaucnMOCTb cpe.nH~ro yrna BbiJieTa_oT nMnynbca ~-Mesoao:a. 

B.JlJUIHHH ITpOTfllKSHHOil MHlll8HH Ha xapaKT8Jl11CTHKH npi:m,ecCOB o6pa-

30BaHl1fl 9t- -M830HOB ,11;8JI88TCfl cpaBH8H118 C aHaJior:i·r<IHHMH pacnpe

,ne.neHHHMU 9t- -MBSOHOB BO B3811M0.11:8ilCTB~flX ,neil•rpoHa C · fl.1J:JlOM 

'-

- :; 

yrJiepo,na. · IIp11 noJiy_l!8Hl1U nciCJI8.11:H11X MU · BOCnOJih30BaJIJ1Cb 8KC-

·nepHM8HT8JibHUMH .1J:8HHUMJ1/111no· B3811MO.I(8ilCTEHflM ,neilTJlOHOE C 

Tipon~HOM (C
3
H

8
),_ E KOTOJlUX 87%eo6UTHtl C JlOlK.I(8Hl18M ~--Mesoi-IOB 

ITpOT1CX0.1J:UT Ha fl.1l:JlB yr.rieJ)o,na 11 13% - Ha EO.I(OJlO.I(8/2/ •. )lJifl HC--

Kmoll8Hl1fl "B0.11:0Jl0,11;HUX" C06UTHil 8H8Jil13HpoBaJIJ1Cb 4•JIY'l8BU8 CO-

~ 6UT11fl ( EKna,n E0.11:0Jl0.11:HHX B3811M0.1J:8ilCTBHil E 6-Jiyl!8EU8 co6UT11fl 

npeHe6peJKUMO M8JI) Ha npe.n;MeT npHH8,1J;JI8lKHOCT11 K Jl88KUIDIM . dp -+ 

pprnC ( 9t0 ), dp ... dp'JC+ ~-: H dp .:. nprnt+ ~-. )lJIH.' ,n;Eyx nocJie.nmlx 

. ·r11TIOT83 . Tpe60BaJIOCb Ha.JlliqHe B KOH8l!HOM COCTOHHJ1H H.11:8HTH({lH

UHJlOBaHHOrO 91.+ -MesoHa. Co6HT:YIHMYI-KaH.n;u,naTaMH E nepEue ,nEe 113 

y~838HHH.X Jl88KQH1l Cll11T8Jil1Ch T8 1 ' .1l:Jifl KOTOJlH.X KBa.I(paT H8.I(OCTaiO-

.. mei-1 MaccH. Haxo.n;:vr~ca :B npe,neJiax: :-0,2<M
2

<0,2 (rsB/c
2

)
2

, a ,n;JIH 

Tfl8Th~i-1 peaKUHH- E npe:UeJiax: o,5<M2 <1,3 (rsB/c
2

)
2

• KpoMe To

ro; ,n;JIH peaKU1111 dp ... ppp'JC- HaJiaraJIJ1Ch orpaHHtieHHH Ha npo,noJih

HHfi 11 nonepeqHH.fi KOMnoHeHTU noJIHoro He.nocTmouiero HMnYJihca. . 

CyMM8JlH08 ~OJI11l!8CTBO C06H.THil-KaH.1J:U,11;8TOB OK838~0Cb 6JIH3-

. K11M K OlKH.I(88MOMY l!11CJry "B0,11;0JlO~HHX" C06H.Tl1il,. T_. 8. COCT8B11JIO 

np11M8JlHO 13% OT EC8X C06UTJ11l C JlOlK.11:8Hl18M 'JC- _::M830Ha. 0CT8B

Urn8Cfl noCJI8 H)C HCKJIIO'l8Hl1fl C06HT11H "npe,1J;CT8BJ!fl!OT C060fi. Ilp8KT11-

ll8CKH 68CITJlHM8CHYJO BH60pKy,dC-E3811MO.I(8fiCTBHil (cpe.n;HHe xapaK-

>T8JlHCTHKH hHcmoB npHBe.nimu EO BTOfJOM cTciJI6ue Ta6Jil1uu·4). 

YlMnyJibCHhl8 ~ ~crtp8.1J:8JI8HHH x-:- -M830HOB EO .· B3811M0.1J:81i:CTB11HX 

,neilTJlOHOB C H.1J:JlOM yr JJ8Jl0.1J:8 11 C ·. rfJ8qJHTOEOfi 11 6epHJIJIJ18EOfi 

c MHlll8HHMH npHB8.11:8HH Ha flHC.1~. l,{aK Bl,I.n:HO, EJI11HHI18 npOTHlK8HHOfi 

M11lll8Hl1 - npoHEJIH8TCfl B .. TOM,. liTO pacnpe,neJI8Hl18 ' H8CKOJ!bKO 

C.1J:B!fraeTcH B CTOJlOHY. M8Hhll!HX MMnyJihCOE (eM. ?Pe.n:HHe sHal!eHJfH. 

B Ta6JI.4) ·~ 3TO MOJK8T '6HTh 06'bHCH8HO, B OCHOBHOM, 110Hl13aQ110H

HH.M11 UOT8JlHMH B E8Jn8CTB8. 

Pacnpe.I(8.Jl8ID1H no yr JIY ft,JC ,no KOCHHYCY yr Jia 11 11X epe,nHHe 

sHal!eHHH.flP11Be.n;eHhl Ha pHc.2,3 H B Ta6JI. 4. BH,nHo, l!TO BJIJ1HHHe 

npoTHJKeHHofi MHmeHH Ha yr.JioBHe pacnpe,neJieHHH: H83H3l!11T8JII:,HO~ 
O.n;HaKo E · i<opeJIJIHUIDf · HMnyJihc..:.yroJI (eM. npei{cTaBJieHHHe Ha 

p11c. 4, 5 saB11CHMOCT11 ,cpe.n:Hero · 11Mny Jinca oT yr Jia ··11 cpe.n:Hero · yr Jia . 

·. OT 11MfiYJJbca) Ha6JIIO,naroTcsi HeKOToplie · pa3JIWlHH M8lKJ'.Y dC-B3a11MO

neficTBHHMU ( nponaii) 11 Bsa11Mo.n;efic.TB11HMH c npoTameHHofi ·_ MHlli8HhiO. 

Pacnpe,neJieirn:H · no·. Ima.n;paTy nonepe~moro - 11MnyJibca .-Pi 

np11B8.1J:8HU Ha JlHC. 6, a napaM8TJlU H8KJIOH8 cneKTJlOB .I(JIH Jl83Hh!X 



0.6 

0.5 

+ 
~ 0.4 +' a! + (I) 

"' ~ 0 . .3 •• --·~ .e::. 0.2 

0.1 

0.00 40 

*+ + • .. +. 

80 120 
1),.- (rpa~) 

PHc.5 

... 
!-.. 

0 
......... 

~ 
i:t 
"0 

~-
"0 

10 

z.10 -I 
.......... ,J 

PHC.6 
PHc.5. 3a:BHCHMOCTb cpe,nHero HMitYJibca_ .oT yrJia :BbiJie.Ta x-=M2_30!!0B.: 
PHc.6. Pacnpe.neJieHHe no KBa.ZJ;PaTy nonepeqHoro_nMnyJibca PT X-Me-
30HOB. CnJioWHaH JIHHHH - pe3yJibTaT annpoKcHM~UHH ~~eKTpa B dC· 
:B38.HMO.ZJ;eflcTBHHX (nponaH) C b=(24,5±0,.7) (r::lB/c),., nyHKTHPH8.fi. 
JIHHllff - pe3yJibT8.T. annp~~CHM8.UH.H .E dC-B38.HMO.ZJ;efiCTEllffX ( rpa(llnT) 
c b=(29,9±0,9) (r::1B/c) •.. 

Ta6.Jll1lla 4 
. ' M Ji[ ill EH b " 

. CPE.lliDill 
/ 

C H /11/ c , . . . flpoTfll!C8HHafl . ' . 
BEJ!Ji[qHHbi 3 8 .. rpa!fJHTOBafl 6eJMJIJIH8Bafl 

~ 

<P -> . 0,309 ± 0,300 ± ·' 0,272'~. 0,276 ± X 

(l'8B/c) 0,004 . 0;006 .. 0,004: 0,004 
I . 

.. -
<'1'1x-> ,rpan . 57 ± 1 . 58 ± 1 57 ± 1 62 ±. 1 

·~--,. 

<cos vx-> 0,473_± 0,457± 0,499 ± 0,405 ± 

0,013 0,019 . 0,012 0,015 

·l1HT8PB8.JIOB TIT-O,llOJlbHOI'O mmyJibCa P L - B Ta6Jll1U8 5~. B 06JiaCTl1 

Pi < 0;16 (rsB/c) 2 p8cnpe.n;eJieHl1fl ,MoryT 6HTb ~nnpcnteHMHfJOBaHH. 
9KCTIOH8HUHaJibHO:ti 3aBHCl1MOCTb!O_ -:-exp(~bPi) • . ilJM'l8M · .. napaMeTp . 

HaKJIOHa b, KOTOpU:ti MOHOTOHHO YM8HbruaeTCfl C fJOCTOM P L' .llJlfl 

B3al1MO.ll8:£iCTBJ1:ti C npoTfll!C8HHO:ti MHill8HbiD 3aMeTHO -60Jibill8, ~a 
l1CKJIIDtielllieM BH60pKl1 C06UT111'l CO CpaJ?Hl1T8JlbHO 60Jibilll1Ml1 TifJO.llOJih-: 

12 

/ 

10 -2F I I I I I I I I I I I I I I I ::J PHc.7. Pacnpe.neJieHne no KHHe
TH'iecKofl ::meprHH I x-:.Me30HOE; 
0 - B dC-B38.HMO.ZJ;efiCTBHffX(rpa-

"j 

~ 
(') e 10 _, 

e! 
"0 

~ 
'0 
z10-' 
......... . 1 

'~HT),X-B:dBe-B38.HMO.ZJ;efiCTBH!iX. 
rncTorpaMMa-pac'teT .nJin 6epnJI

MHweHn( L=200cM, R=4cM: ). 

i 

HHMl1 HMnyJlbcaMH EL>0,35 raB/c. _ 

COOTB8T2TB8HHO, CP8.llH88-3Hatie

Hl18. <PT> npl1 lfJHKCHpoBaHHHX 

10 -·~~~ I I I I I I I I I. I'*' I I I I I . 3HatieHHflX P L B o6JI_acTH -0, 1<P£ 
0 - 200 · . 400 600 800 0,35 raE/c .. EO B3aHMO.ll81'lCTBl15IX. 

. T . (M B) . ; . 
.. -

3 C npoT5Il!C8HHO:ti Ml1ill8HbiD M8Hbill8, . 
. . I . 

tieM B dC ; -B3aHMO,ll8:tiCTBl15IX. 

O,I(HaKo . TIPH Hal1M8Hbilll1X '3H8'18Hl15IX p L <o, 1 rsB/ c . liMeeT M8CTO o6- i 

paTH85J KaPTHHa. 

J/[HTepBaJI 

PL, (rsB/c) 

MHmeHb(C) 

nporraH 

rpa!fJJ1T 

~ 0 0 o, 1 

HaR.noHH Pi.-

35,9±2,5 29;6±1,9 

45,0±3,8. 43,6±3,5 

0,1-:-0,2 0,2-:-0,3~. ~0,35 
11 

.. -- : ' ... 

29,2±1,9 '19,6±1,4 18,~±1,2 

36,2±2,4 25,6±1,7 19,9±1,7. 

J/[HTepeCHO cpaBHl1TbTIOJIY'l8HHH8 9KCTI8Pl1M8HT8JlbHH8 ,ll8HHI18 C 

HMEllOIJU1MHCfl TeopeTH'lBCKl1Ml1 pac~eT~MH/10~ 'xoTfl noc;dre.n;HHe BHITOJI

H8Hll .l{Jl5I 6epMJIJrn8BO:ti MJ1ineffi1: 38M8THO . 60Jibill8I'O' llfJO.llOJlbHOI'O 

pa3Mepa ( ,llJll1Ha 200 CM, pa.llJ1yC 4 CM). KaK BJ1.llHO 11~ PMC. 2, SKC-
, --· . -· .·· ... · I ,< 

-. nepl1M8HT8JlbHHe· J1 pacqeTHhle YI'JIOBhl8 pacnpe,ll8Jl8Hl15I . H8llJIOXO 

.. COI'Jl8CYJoTCfl . .llPYI' C . .n;pyroM. · ,I{JI5I. pacnpe.n;eJI8Hl15I TIO; KHH8T~l.l8CKO:ti I . . .. . . . . . ,- . -
. 9H8PI'l1U ( pJ1c.7) ·Ha6JIID.n;aeTC5I . npeBHill8Hl18 9KCTI8Pl1M8HTa H8.ll pac-

qeTOM TIPH TX- >. 500 MsB, KOTopoe MOl!CHO 06'bH~I:¥fTb--;- ITOT8p5IMl1 

sHeprl1J1 B 6oJiee .llJll1HHO:ti MJ1illeHH. B sKcnepHMeHTaJibHHX .n;aHHHX . 

J1M88TC5I JIJ1illb CJia6oe YKa38Hl18 Ha H8JIJ1l.ll18. TIJ)S~CKa3l1Ba8MOI'O 
_ pact.IeTaMH . "rop6a" B o6JiacTH Tx- = 25._0 + 350 MsB. j 

B ueJioM, cpaBHeHHe ~aHHHX .llJI5I BSaHMO.lle:ticTBH~ ~e:tiTpoHoB c 
' . - , I. 

. 5I.llfJOM yrJiepo.n;a, llfJOT.HlK8HHO:ti YI'JI8fJO,llHO:ti Ml1ill8HbiD (•1=30 CM) l1 C 

pact.IeTaMH .llJifl npoT.HllteHHoii 6epMJIJll1eBoi:l: MHmemi <!L=2oocM) no-

j 
13 
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:KasrmaeT, 'ITO B.muume _pasMepoB MHmerm Ha yrJioBoe. pacrrpe

.n:eJietme 1C-MesoHoB m3sHa'II1T8JibHo, a pacrrpe.n:eJierm:a no . sHeprl1I1 

(I1M11YJihCY) C-YB8JII1'!81:ill8M pa3M8pa MHill81:ill H8MHOPO·"CMflr'IaiOTCfl". 

6. 3aKJIIO'tlelille 

0CHOBHH8 pesy.rihTaTU I1 BllBO.IJ:bi .n;aHHO:tl: pa60TH . 'MOlKHO. 

CqJQPMYJII1PDBaTh CJI8.n:yiOumM o6pasoM. 

llpoB8.IJ:8HO I13M8P8HI18 C8'!8HI1:tl: )Heyrrpyrl1X B3al1MO.IJ:8:tl:CTBI111 

.n;e:tJ:TpoHOB C npoTlllK8HHHMH MHill8H.HMH_: 0~~ =( 459±19) M6 I1 O~~e = 
( 359±18) . M6. ,UJifl BUXO.IJ:OB 1C ..;M830HOB Ha O.n;HO .Ha_ JI8TaiOU\88 Ha . . . ' . . "" 

MI1ill8Hh R.IJ:po .n:el1T8PI1fl iroJiy'IeHo:· <nx->c=0,121±0,007I1 <ni->B> 

0,135±0,012. 3HepreTJ1qecKI1e saTpaTu Ha polK.n;eHHe o:.n:Horo x::--Me

soH~· COCTaBJilliOT(16,5±1,1)rsB I1(14,8±1,3)rsB COOTB8TCTB8HHO., 

B 9KC118PI1M8HT8 I13yqeHO .BJII1flHI18. · pasJII1q·HUX BTOpJ1qHUX 

rrpouecCOB. Ha BHXO.IJ: 91:-· -M83C)HOB. ITOKa3aHO, 'ITO BKna.n;u BTOJJI1'IHWC 

rrpoueccoB norJiomeHI1fl 11 polK.n;effim x--MesoHoB rroqTJ1 rroJIHOCThiO 

KOM118HCJ1PYIOT . .n;pyr .n;pyra .. .IJ:JIR- MHill8H8l1, • o6Jia.IJ:8IOll\I1X cpaBHI1T8JlhHO 

He6o.ribilll1MH ITJlO.IJ:OJibHhiMH pa3M8paMH ( OT 0, 44 .11:0 1, 24 Cp8.IJ:HI1X 

.IJ:JII1H Heyrrpyroro. B3al1~o.n:e:tl:CTBI1fl .n:e:tJ:TpoHa TIPI1 1 .. rsB Ha HYKJIOH) : 

lll3M8p8Hll I1M11YJibCHhl8 I1 yrJrOBhl8 paCrrp8.IJ:BJI8IDrn 9t--M830HOB, 

BHJI8TaiOU\I1X I1S rrpoTRlKeHHHX MHill8H8:tl:. BJII1llHI18 MI1lll8HI1 ( paCCM8T

PI1Ba8MHX pasMepoB) Ha yrJio:Boe -pacirpe.n;eJieHHe-91:"':-MesoHOB Iiecy..: 

ll\8CTB8HHO. YBeJII1q8HJ18 _TOJIIUI1Hhl . MHill8HI1, IIPI1BO.IJ:I1T K ' C.IJ:BHrY 

I1MITy.ribCHUX pacrrpe.n;eJieHI1:tl: B CTOpoHy M8Hbilll1X 3HaqeHI1fi, qTo 

HaH6oJiee saNieTHo eKash!BaeTcfl lia pacrrpe.n:eJieHHH rro KBa.IJ:paTy 

rrorrepeqHoro I1MIIYJILCa OTPI1UaT8JlbHHX I1I10HOB •. 

B IioCJI8.n:y!OIUI1X pa60T8X fsyJJYT rrpe.n;cTaBJieim KI1H8M8TJ1q8CKI18 
' . . ' . - '· . 

XapaKT8pi1CTI1KI1 1C -M830HOB, I1CI1Ym8HHH8 BO B3~ll1MO.IJ:8:tl:CTBI1flX .n;e:tl:-

TpoHOB I1 a-'!aCTI1U C npoTfllK8HHO:tl: 6epl1JIJII18BO:tl: MI1ill8Hbl0 I1PI1 SH8p-
. ·. . :. .. I . 

PI1I1 2 rsB Ha HYKJIOH, a TaKl!!e rrp11 1 rsB/N Ha 60Jibill8:tl: ~TaTI1CTI1-
K8. 

ABTopu rrpHsHaTeJibHH COTPY.IJ:HI1KaM rpynl1hl ,qByXMeTpoBoti: npo~ 

rraHOBO:tl: KaMepu sa TIOJiyqeHJ1e CTepeoqJ0Torpa!IJM:tl:.J1 r.C.JIOM8'!8HKO

BO:tl:. sa. opraHI13aUHIO I13MepeHI111 TP8KOB. Mbr TaKl!!e .. · 6.riaro,napl1M 

H. C. rpi1raJiaiDBI1JII1 H .l{. CaJII1~ar~a sa TIOMO!Ub B pa60T8. 
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