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BBeneuHe 

nI06oe COBpeM9HH09 TeopeTH'I9CKOe onHC8HHe CH/IbHblX B38HMoneilcTBHil B 

Ka'IeCTBe onuoro H3 CBOHX OCHOBHblX 9/IeM9HTOB conepJKHT rHnoTeay aap11n0Boil 

H eaaBHCH MOCTH !Ill epH blX CH/I /r3H /. 

Ha cpopMaJibHoro annapaTa KBBHTOBoil MexaHHKH r3H nocTeneHHO npeBpa

THJiacb B neliCTBY!OIUHil pa60'IHil HHCTpyMeHT, C IlOMOlUb!O KOTOporo MO)KHO npen

C Ka3aTb H9TpHBH8/IbHb!8 COOTHOWeHH!I MeJKny ce'IeHH!IMH pa3/IH'IHblX 11nepHblX 

peaKuHil. 

3JieMeHTapHblil 8H8/IH3 nOK83bIBaeT, 'ITO ace HMe!OIUHeC!I B H8CTO!IIUee BpeM!I 

OilblTHble cpaKTbl He npoTHBOpeqaT 9TOil rHnOTeae. 

TTpoBepKa C/I9llCTBHil r3H ll/I!I :fl -Me30H-HYKIIOHHblX B38HMoneilcTBHil 

B03MOJKHa Ha OCHOBe H3Y'I9HHS!, C OllHOil CTOpOHbl, npoueccoB pacce!IHH!I :R: -
M 930HOB HYKIIOH8MH H, C npyroll - pO)Kll9HH!I· 3t -Me30HOB npH HYKIIOH-HYK/IOH" 

HblX CTO/IKHOB9HH!IX, 

K H8'I8/IY HaWHX 9KcnepHMeHTOB /1954 r.l HaH6oJiee llOCTOBepHoe IlOllTBep

)KneHHe cnpasenJIHBOCTH rHnOTe3bl ll/ISI yKa3aHHblX npoueccoB 6bl/IO cneJiaHO Ha 

/1/ /2/ 
OCHOBe Ollb!TOB XH/Ibll96paHna H WJI!OTepa • KOTOpble HCCJienoBa/IH peaKUH!O 

.-,.o d n. + f' ..... JL + npH 9HeprHH HeilTpOHOB 400 M 9B, 3TH OllblTbl Il03B0/IH/IH 

npOH3BeCTH COllOCTaBJieHHe nHcpcpepeHuHa/IbHblX ceqeHHil HCC/IellOB8HHOil peaKUHH 

=+ d 
C ceqeHH!IMH peaKURH p + p - Jl + II npoBepHTb COOTHOWeHHe 

d6 (np,:it'0d) = 1/~ do ( pp,t-1-cl) III 

!IB/ISl!01Ueec11 C/I9llCTBl!eM coxpaHeHHSI IlO/IHOrO H30TOllH'IeCKOro CITHHa. 3Ta nposep

Ka llOKa3aJia, 'ITO paBeHCTBO /1 / B npeneJiax OUJH60K OilblTOB YllOBJieTBOpHeTCH. 

0TcyTCTBH9 KaKHX-JIH6o npyrHX Oilb!THblX cpaKTOB, MoryIUHX 6onee HJIH Mettee 

uaneJKHO nonTBepnHTb cnpaB9llJIHBOCTb r3H ll/ISI Me30U-HYKIIOHHblX B3aHMonell 

CTBHil, neJiaJIO He06XOllHMbIM 

nposepKe r3H. 

naJibHeilwHe HCCJienoB8HHSI no 9KcnepHMeHT8/IbHOil 

nocKOJibKY TO'IHOe KOJIH'IeCTBeHHOe H3y'IeHH9 npoueccoB o6paaosaHHSI Jl -
,.,.;, --~ '. 

' ' 
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M830HOB npeaCTaB/Ist/IOCI, aa:a6o,ree nepcneKTHBBblM nyT8M llllst IIp0B8plOI 34KOHa 

coxpaa&HHst H30T0llB'18CKOro cnHsta, B, n0CK0IIbKY B03M0:lKB0CTb TaKoA npOBepKl! 

IIBMHTBpOBa11ac& np8:lKll8 BCero OTCyTCTBB8M BeOIS,xoaBMblX aaHHblX 0 C8118HBBX 

o6pa30BSHHst Ti'" -Me30H0B H&IITpOHaMB, Mhl nocTaBH/111 ce5e aaaa11y B3Y'IBT1, 

".ii:
0 

-M830HOB npB CT0/IKH0B8HBstx nellTpOBOB C npOT0HBMB II ll811Tpo-o6pa3oBaHBe 

BBMB, T.e. BCCII8ll0BaTb peaKIIBB 

n. + p - '.iL" + HYK. /2/ 

tt + p - :ii"'" + d /3/ 

n. + d -,. 3t + H':IK. /4/ 

OnwThl 6&1mi Bl,lllOIIHeBh! Ha CBBXP0IIBKIIOTpoae na5opaTopHH BaepBh!X npo5-

/I8M 0d'h&.z:tHllEIHJIOro :KXCTXT)'Ta Bll8pHhlX BCCII8ll0BaBBII. c ny'IK0M H811Tpouoa, 

0p8llH88!p!p8KTHBB8B :8HeprHB K0T0phlx C0CT8B/IB/I8 OK0/10 600 Maa. 

npeanaraeMast llHCC8pTaIU!st Hanucaua Ha 0CH0B8 8THX 0llbfT0B Pl BB/ISI8TCB 

BT.Ol"OM BCCII8ll0BaHH.il, llp0B8llEtHHhlX aBT0pOM C0BM8CTH0 C B,TT, ,0 >K8/I8lI_0BbIM, 

B,C,KstceneBh!M B K.O,OraaecsiuoM B nepuoa c 1954 no 1988 r. Peayn&TaT1,1 

/3-6/ 
8THX HCC/I8llOBaHH.il 5wnn ony5JIHKOBaHI,f B )K3T¢ 

1 
_a TSK>K8 ll0II0>K8Hhl B_a 

-M8:lKllynapoaHhlX KOHcpepe111tBllX l;I0 !pB3HK8 BblCOKHX 8Heprull B MOCKBQ /1956r./ 

n >KeueBe /1956 n 1988 r.r.l. 

.OnccepT&llHst COCTOHT H3 llBTH I'IISB, 

B nepaoll rnaae COll8P>KHTCst o6aop 8KCn8pHM8HTa/IbHI,fX aaHHhlX, OTH0CB~ 

CH K paecMaTpHBaeMoll npo611eMe. B' 8T0T o6aop BK/IIO'l&Hbl peay111,TaTh1 _pa60T, 

llOllBHBWHXCst. B ll8'18TH KSK BO apeMB npOB8ll8HHB HSWHX 8KCnepHM8HT0B, TaK, 

0T'!aeTH, H nocne Bx aaaepweunsi, 

BTopaH rnasa lI0CllHLUeua OiraCBHHIO oco5eHBOCTel 8K.CnepHM8HT0B, llpOB0J:tH

MblX C ny'IKaMH Bh!COK08l{8prn111,rx H&IITpoBOB, 3a 8Cb xpaTK0 pa:CCMOTJ)8Hl,I H3Me

/6/ p-eHBll 8H&pr8'1'H'leCK0ro cnexTp > H&IITpOHOB • 

rmusw 111 • 1 y COl19P:lKaT 0lIHCBllHe 8KcnepxM8BT41IbHblX a:ccneaoBallBA npo,,._o 
ll8CC011 ~~OBaii:HH Jl -M830HOB B peaKIUlBX /2/1 /3/ H /4/. 

&"l"naBe ':f npoBO.z:tHTCH o6cy»<ll&llH8 ll0ny'l8BBbfX Jl$!ilYIIbT4TOB, 

... 

-.,. 

,•I 

·t.~ 

1' 

i 
'ti 
j 

,:;:/ 

~I 
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HaMepeHBe nolIHblX ce'!euHII peaKgull n+p-~H~"-~n+d:..~+HYU. 

Onpeaeneaae lI0IIHblX C8'18BHII yKa3aBBblX peaKilllll 61,1110 caenauo -Ba 0CH0B8 

B3M8p8HB51 BblX0ll8 { -KBS:BTOB OT pacnaaa '.it" -M830H0B lI0ll yrn0M 90° K 

ny'IKY uellTp0B0B, KaK noKa3b!B410T !p8HOM8HO/IOI'H'l8CKHII aHallll3 •ux nponeccoB 

H KBHeMaTB'l8CKH8 pac'l8Tblo B8/IB'IBBa 00/IH0I'0 C8'18HBst, nony'IB8MOI'0 TaKBM cno

co5oM, 0'leH& cna6o aaBBCHT OT npeanono»<eaust o BBlle yrnoaoro pacnpeaeneastB 

'.lt0 
-M830HOB B CHCT8M8 neBTpa MSCC CTSIIXBBalOLUBXCB HYKII0B0B. 

HO 

.Om1 BCCII8ll0BaBBst peaK!lBH /2/ B IIY'I0K uellTp0BOB lI0M8LUS/IBCb noo11epea

MHW8HB sts nonBSTHn;eHa / CHa / st rpaipHTa IC/. 31p1peKT OT aoaopoaa onpe

aem111cB no p83HOCTH sipipeKT'OB 

p8HBII p83HQCTB DiO - H.i.O 
CH2 - C • PeaKllBH /4/ B3Y'ISIIS:Cb nyT8M B3Me-

Bo acex 0TH0CBT'8/IbHhlX B3Mep8HBIIX llE!T8KT0p0M i -KBaHT0B cny>KBII Tene

CK0n B3 llBYX CllBBTB/I/ISlllH0BBbfX B 0llH0I'0 '18p8BK0BCK0l"0 C'l&T'IHKOll, coaep»<amul 

CBHllllOBbl.il K0BllepTop, 9epeHKOBCK08 CB8118HB8 8/I&KTp0H0B K0HB8pCBH B Tp8Tb8M 

C'l8T'IBK8, npeacTaB/IIIBW&M co5oll 6110K B3 nneKCBI'/I8Ca, perucTpBpOBa/I0Cb OllBO"" 

llp8M8BHO llBYMH !pOTOYMHO:lKBT81151MH, C'18T11HK, pacnono:lK 8HHbli nepea KOHBep

T0p0M, BK/110'18/ICII ~ SHTBC0Bna:aeHHII C OCTa/IbBblMB H c,ry:lKB/1 lllIH npeaoTBpa

IU8HBH B03M0:lKHOCTB perHcTpallBB 6b1CTpb1X aapll>K8Hllh!X 'laCTHII, 

A5cO/IIOTB4st 118/IH'IHHS BblX0llll O -KBaBT0B onpeaemmac& B OTll&JlbH0M 

onb!Te, B K0T0pOM 0llH0BpeM8HB0 C H3M8p8HH8M ll0T0KS ¥ -XBSHTOB onpeaenll/1'" 

CSI lI0T0K np0T0H0B 0TllS'IH-np0JlYKT0B ynpyroro / rt P /-pacceSIHHH, C8'18HH8 KOTO-

poro 6b11I0 B3BeCTH0. TTpB 8T0M B T8/I8CK0ne, perHCTpHp0BSBW8M t -KBSBTblt 

'18p8BKOBCKHII C118T'IBK 38M8HSIJICSI CllBHTB/IIIHllB0HHblM, 'IT0 HCKIIIO'ISJI0 aeo5xoau

MOCTb 11 ll0IIOIIHBT8/IbHblX 0llbrTS:X no onpeaeneHHIO 8!p!p8KTBBBOCTH qepeHK0BCKoro 

C'l8T'IHKS, .O1IB T0I'01 '1To5bl ynp0CTHTb paC'l8Tbl 8!p!p&KTB11HOCTB ~ -T&II8CK0llS, 

T0JILUBBS CBHHU0B0I'0 K0H118pT0pa B 8THX 0llblTaX 61,ma B3BT8 pSBBO! Bcero l MM, 

Tenecl[on, peracTpBp0BBBWHA np0T0Bbf 0Taa11st, ycTaHaB/IHBS/ICII ll0ll yrn0M 30° 

no 0TB0W8HBIO K OCH H811Tp0HH0I'0 ny'IKa B pa5oTa/I OT MHW8HH o6mell C ~ -

,1l8T8KT0p0M. 

B peaym.Ta-Te npoaeaeHHblX H3Mepeaull 5b11IH nony'!eHbl c11eay10LUBe B81IB'IBHbl 
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nO/JHblX C8'18HBII o6pa30B8HHSI 'Jt0 

-M830HOB HellTp0H8MH RpH scpcpeKTHBHOlt 8H8pr'HH 

590 Ms•: 

0 (n.p, 'Jt0 HYI<.) 
-27 2 

/'6,7±_1.5/ 10 CM 

6 (ndl"11~1<.) 
-27 2 

/7,4,±2,0/ 10 CM 

6 ( l\.d, 'i1'0

HYI<'.)- O(np,Jt°HYK) 

6(nd,Jt°)- 6(np,ti 0

) 

-27 2 
=/1,7:t,0,5/10 CM 

PaaHoCTb /JHlllh B8ChM8 npe61JH>K8HHO xapa.:-

TepesyeT B8/JB'IHHY C8'18HHSI o6pasoBaHHSI '.Jt° -Maso.HOB npH CTO/JKHOB8HBH ael!Tpo

HOB co CB060llHblMH H811TpOHaMH O / I\ n. }l'°nn. /. TaK xax npB 9TOM ae Y'IHTbI

BSeTCll B/IBHHHe CBSl3H HYK/JOHOB B ll8.i1Tp0H8. O11eaxa B8/JH'IHHbl C8'18HBll O (nn,lt°) 
C Y'l8TOM nonpaB.KH Ha acpcpeKTbI CBSISB, npOB3B8ll8HHaSI 

d<51 
HbIX 06 0THOCHT8/JhHblX Bb!X0llaX Q -xeaHT0B dor""' 

np 

l{a OCH0B8 

d.6~d. 
B J<5t 

KaMH H Llyaall11eBbIM Iii npoKOWKHlilblM /7 /, npeeena K 3Ha'l8KBIO 

-'J.7 
6(n.n.,Jl°)= (2,5±0,8)·10 CM 2 

vf CC/J8llC>BaHH.2__E,eaKUHH n. + e - '.it
0 

+ cl 

pp 

OnbITHblX llall"" 

1 n0/Jy,18HllbIX 

B YCIIOBHBX OTH0CBT8/JhH0 ae60/JhWOII HHT8HCIIDH0CTII rI;f'l'.Ka .. lleilTpoaon CHHXpo-

4 -2 -1 
llllK/JOTp0JUt /3,l0 CM CSK / K M8TOllHK9 HSy'!eHHll yxasaaaoll peaKIIHH npell'&HB-

/JB&TCB Tpe60MHB8 B03M0>KH0 6onee Bb!COKOII scpcpeKTBDHOCTH, C STOA 118/Jh!O H8MH 

6bl/Ja 11pHM8H8H8 CBCTeMa, B ltOT0poA Ha coenalleHee C ll811TpOH0M perHCTpHpoeancH 

TO/JhK0 0llBH 6 -xeaHT OT pacnalla 
""-" Jt -Mesoaa, 

CxeMa on&ITa H306pa>KeHa Ha pac.1. ny'loK HellTp0HOB, rrpOllllll K0rIJIHMaTop, 

B&m0/JH8HHbIII B BHll8 B9KpTBK8/JbH0A [L\8/JB, nalla/J Ha no/JBSTB/J8H0BYIO Iii/JR rpacpe

T0BYIO MBW8H:lo. 3cpcpexT, o6B38.HHbIII BOllOP0llY, onpell9/JSI/ICll no pa3HOCTH CKOpOCTell 

C'l8T8 C STHMH MHW8Hl!MH; 

.[l8T9KTOPOM ~ -X:BB.HTOB crry>KB/J Cl!BHTH/I/JllllHOHHbIII Tenecxon, as:anorB'!HbIII 

TeneCJtony, IlpBM8HllBW8MYCll B omo:c:as:Hb!X Bb!We on&ITax. TenecKOII ycTaHaB/JHBa/JCSI 

ea yrne, COOTB9TCTByIOil.l8M Hll11puB/J8HBIO llBH>K8HHll '.R"
0 

-M830H0B Iii peracTpH])OBB/J 

HaB6c1u1ee SB8pl"lil'IHb18 ~ -KBaHTbI OT ero pacnalla. Jlirn Toro, 'IT06bl HCK/IIO'IBTh 

MJrHHHe ":41rllllTaoro nona Ha q>OTOYMHO>KBTena, nocnellHBe 6&1nu saKnIO'leHbI e >Ke-

~ 
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IJ83Hbl8 SKpaHbI. 

OT6op ll811TpOH0B no HMIIYIIhC8M ocymecTBMI/ICSI nps IIOMOil.llil MB0I'0Kas:anh

Horo MarHBTH0ro cneKTp0MeTpa, K0T0pblll 1103B0IJSI/J Bblll8/JBT& 83 cnexTpa nepBH'I"" 

HbIX HellTp0H0B HY>KHbIA saepr8TH'l8CKHII HHTepean -pec.2/, HcnOIIh30B8HBe llllll 

8H81IH38 ll8ATp0HOB MarHBTH0II CHCT8Mbl noseom1110, Kp0M8 Toro, nerK0 pewBTb 

38ll8'1Y 0Tll81J8HHll npBM8CB '18CTBU OT peaKIIBH 

n + p - 'R~+ n + p /5/ 

Cne.KTpOM8Tp 6bln ocymecTBIJeH s:a OCB0Be 8118.KTpOMSrHHTa C MaKCHM81Jh

HbIM noneM 18 000 Oe, nolJIOCHblMH H8K0H8'1HBKaMB p83M8p0M 340 X 850 MM B 3830-

P0M 60 MM, LleTeKTOpOM ll8ATp0HOB CIIY>KHIJH TOHK0CT8HHbl8 C'l8T'IHKB IC'!8T'IHKH 

"a" B "e" BMenu ¢. • 10 MM f. 100 MMI, HanonHeHHble napaMH MeTenanH 

I CH2 OCH3 / B pa60T8BWH8 B pe>KH Me "orpaHH'l8HHOA nponop11HOHa1J&H0CTB •. 

vf3M8H8HBe yrna, Ba K0TOp0M perBcTpBp0B81JBCh ll8ATp0H&I, npoHSB0llH/J0Ch 

nyTeM nep8M8Il.l9HBH rpynn C'l8T'IBK0B "a' H "e' Bll0IJh xpaeB II0IIIOCHblX HaK0H8'1"" 

BHK0B. Beeb BHTepean yrnoe ll811Tp0HOB IMaKCBM8/JhHblll yron BbIX0ll& ll811Tpo

H0B 14° / 0XBaTb!BalJCll npB llBYX ll0/J0>K8HlilllX M&I'HHT8 OTH0CBT81JbH0 ny'I.Ka HeATpO

HOB, 

IOcTBpOBKa DOIJ0>K8HHll C'l8T'IBK0B Ha Tpa8KT0PHB llBH>K8HHll ll8ATpOH0B npo-,t 
H3B0llBIJ&Ch C n0M0il.lhlO T0K0Hecymelt HUTH, noMemaewellcll B M8I'HHTH0e none. 

BsaHMHb!M pacnono>KeHHeM c'!eT'IBK0B • ai'. Iii 'e( 38.llaBancH T0IIhK0 HH>KHBI &Hepre

T B'ISCKBII nopor, 0TB8'18BWBA &HeprHH H8l1Tp0HOB ....., 550 Mse. MaKCBM8/Jhlil8B 

&HeprBH perBcTpapyeMb!X ll811TpOHOB onpell81I!l/l8Ch eepxHeA- rpaBHJt81t cnexTpa 

H811TpOHOB. 

lfrof5bl y6&lllilThCSI B TOM, '!TO perBCTpBpyeMbl8 ycTaH0BK0A C06bITlilll o611sa-

H bl o6p&30B8HBIO ~o -M830H0B B peaKl!BB /31, 6b!IJ Bbln0/JH8H pBll KOHTp0IIhHblX 

onbITOB, 

1. Llnll llBYX yr/JOB 6bIIJH H3M8p8Hbl KpBB!,18 nornomeHHll '11!,CTBII, 8H81Jlil3Hpye-. 
MblX cnexTpOM8TpOM, nony'!eHHble KpBBble y6ellHT8/JhHO noxasana, 'IT0 perBCTpH-

pyeMbl8 aa coenallEUille c f -xeaHTBMJI 'iB.cT.eru,1 KJI.IUIIOTCK ll&IITJl0H&MB, 

2. yf cn0IJh30BaHHe M8I'HBTHOI'0 nonll llllll 60nhWHHCTB8 ·yrlIOB D03B0IJBJI0 

coeepw eHHO Hs6aBHThCll OT npBM8CH '!aCTHII, o6pasyIOil.lBXCII B p88KIIHH /51. B 
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o6naCTH yrnoB, r,oe no KHH0M8TH'l0CKHM coo6p8)K8HHRM yKaaaHH8R npHM0Cb MOrna 

MM0Tb M0CTO, ycTaHOBKa qlMnbTpOB, nornomaBUlHX Bee ,oellTpOHbI, Il03BOnHna onpe

,oenMTb TOT H03H8'1HTenbHblll BKnan, KOTOpbill ,oaBana peaKUHR /5/ B perHCTpMpyeMbl0 

annapaTypoll co6b1Tm1. 

3. Ebma H3Y'l0H8 KOppenRUHR yrnoB BbIX0,08 ~ -KBaHTOB R ,oel!TpOHOB. Ha-

6mo,oaeM00 pacnpe,oeneHHe O -KBaHTOB xopOUlO COBnano C paCC'IHTaHHbIM ,onR 

peaKURH /3/. 

nn11 onpe,oeneHMR aaBHCHMOCTH acpcpeKTHBHOCTH TenecKona OT aaeprHH perH

CTpRpyeMblX O -KBaHTOB, 6bmR nocTaBneHbl BCnOMOI'aTenbHbie aKcnepHMeHTbI, B 

K OTOpbIX Hayqanocb npOX0)K,1l0HH0 BblCOK08HeprH'IHbIX aneKTpOHOB 

/50Eo E .,.350 MaB/ qepea CBHHUOBblll KOHBepTop tt CUHRTRnnRTOpbI TenecKona. Pe

aynbT8Tbl 8TMX Oilb!TOB cymecTB0HHO o6ner'IMnH aa,oaqy pacqeTa acpcpeKTHBHOCTH. 

Onpe,oeneHHe nonaoro C0'10HHR 6bmO BbinOnH0HO Ha 0CHOB0 H3MepeHHR a6co

nIOTHOI'O Bb!XO,Oa peaKUHH /3/ ,onR OJlHOI'O M3 yrnoB. Cnoco6 HaMepeaHR 6bm aHa-

norH'l0H cnoco6y, npHM0HRBU10MYCR npH onpe,oeneHHH a6comoTHOI'O Bb!XO,lla 

KBaHTOB B peaKUHRX /2/ H /4/. 
o-

nony'l0HHbl0 peaynbTaTbl Mao6pa)K0ffbl Ha pHc,3 M npe,ocTaBn0Hbl B Ta6nttue 1 

~+ d 
BM0CT0 C H3B0CTHbIMH ,oaHHb!MH O peaKUHH I'+ P ..... Jl + JlilR HHTepecy-

lOlllHX Hae 8HeprHll. 

Ta6nttua 

8HeprHR nona.ce'IJ:. 
naaa10w. PeaKUHR YrnoBoe pacnpe,oeneHHe 10-27 

CM 
2 nHTepaTypa 

HyKnOHa 

580 .,._+ d 
/0,216.:!!),033/ + Col18 3,10.:!!),24 Cohtt /8/ p+p- lt + 

600 n+p-.Jt+d 10,220-t_ 0,0221+ Co~28 1,5 ..:!:0,3 aacT. pa6oTa 

610 ~+ d --- 3 ,15..:!:0,22 MemepR'~'' p+p-li + 
HeraHOB 

633 
.,.. ... d 

p+p ➔ JL+ 10,31 ±.0,03/+ Co~18 3,05±.0,23 HeraHOB, /lO/ 
napcpeHOB 

660 
,..+ d p+p->Jt+ 10,2.:1 ±.0,031 + Co~1B 3,1 ±.0,2 

/9/ 

1 
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!!&IBOflbI 

0CHOBHbl0 peaynbTaTbl naaaoll pa60T1,1 MoryT 6bITb Cq>OpMynHpoaam,1 cne,oyIO

lllHM o6paaoM: 

1. CpaBHeHHe yrnoBoro pacupe,oen&HHR H llOilHOI'O C0'10HHR peaKUHH n.•p-if+d 

H3MepeHHbIX B HaCTORmeA pa6oTe, C yrnOBbIM pacupe,oeneHR8M H nonHb!M Ce'18HH8M 
.,... ... d 

peaKURH P + P - Jl + 1 llO,llTBep)K,oalQT cnpaae,onHBOCTb I'Hll0T93bl aapR,ooaoll 

ReaaBHCRMOCTH Meaoa-HyKnOHHOI'O Baaa MOJl ellcTBRR / ,oaHHbI8 y ,1l OBn 8TBOpRIOT 

paB8RCTBy d6(n.p,l0cl): 1/i d<5 ( pp,'.it" .. d) / 

2. nony'leHHaR B pa6oTe aenn'IHHa nonaoro ceqeaaR peaKun:a n+p ➔'.it~ a"yK. 

B COBOKYllHOCTH C JlPYrRMR naRRbIMR T8K)K8 CBH,1l8T8IlbCTByeT B ll0Ilb3y aapRJlOBOll 

H83aBHCHMOCTR / ,oaRHbl9 YJlOBil8TBOpRIOT COOTROW8HRIO ~ C>(pp,'.li:)=6(np,Jt"j+D(pp,Jry -

-o(np)) 
3. PeaynbTaTbI conocTaBneRnR R3M8p9HHOI'O B pa6oTe C8'19HHR peaKQHH 

d. ..,__o cl ""-0 
It+ - JL + HYK. c ceqeaaeM peaKuR11 p + -+ K + HYK.

1 
aeaaBRCRMo OT 

npe,Obl.llYlllRX Bb1B0,1lOB, llO.llTB8p)K,oalQT cnpaae,onHBOCTb aapR,OOBoll CIIMM8TpHR. 

4, vf 3M8p8HHR llOilHbIX C8'18HRI peaKu11ll 

n. + d - "Jt
0 

+ RYK, ,ona o,oaoll Ii: Toll )Ke aaeprHR noaBonHnR onpe,oenn1', ceqe-

H 118 pO)K,o 8HRR 

11.+p-:Q'o + HYK, II 

'ft-
0 

-M830ROB npH CTOilKHOBeHHH H8i!TpOHOB C H0l!Tp0H8MH. no-

IlY'l8HHbl8 peaynbTaTbl CBH,1l8T9IlbCTBylOT O 6bICTpoM pocTe C0'18HRR peaKURR 

ll.+ll.-+'Ji:

0

+ 11.+ 11. C 8H8pI'Hi! ll0Jl06HO TOMy1 KaK STO RM89T M8CTO JlilR p8aK -

UIIH p+p-+ 'il""+p+fJ 

5. H 838BHCH.MO OT cnpaae,onRBOCTII I'HllOT.e.abi aapa,ooaoil HeaaBHCHMOCTH, 

xapaKTep yrnoaoro pacupe,oeneRHR 11 6bICTpbIA pocT Ce'l9HRR peaKUHH n.+ p-t·+ d 
""-" 

C SHeprReil I'OBOpHT O TOM, 'ITO J1 -M830Hbl B STOA P08KUHII pO)K.llalOTcR, I'Il8BHblM 

o6pa30M B P-COCTORHRH. 

_...___... 
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/'f/JUJIIHb £'I(, """c_ 

8d 

,6' 
c· 

PHc, 1. CxeMa ycTaHOBKH .llll!I H3y'leHH!I peaKUHH 

I' 

n.+p ➔ TL-"+d 
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t,oa $XI llOO 700 En, /'fev 

PHc. 2. CneKTP HellTpOHOB /cnnOlllHBII nHHH!I/ H 3cpcpeKTHBHhIII 

cneKTP /nyHKTHpHBII nHHHIII, 

!lf!fl 
(20 

(00 

0,80 

QliO 

0,40 

Q20 

~o'----3~0.---~-.--o·,----90......,....•--..,..--.---. . ....,_.----,..-J 

~ 
~ 

~ 

~ 
' 
~ 

PHc, 3. Yrnoaoe pacnpe.z:teneHHe '.t0 
-Mea0Ho't_,.o.,.Ti.:._I1w;es;;a11,K,._n..,.H,.H _______ _ 

tl + p - l: 0
+ d. 0 CnnOlllHBII KpHBBII '. R1!11Wi8,, .. ,, r·nn;! l!!li.CTBll"Y"" 

cnoco6oM HBHM0HblllHX KBB.z:tpaTOB H OT$8'f68T cpyHK-
llHH {la) =10,22 o :!:..0,0221 + C012 a ; 1:r · .0 , · ·.:'. 11:·:~.· r.i.rC~wiF,&!iK; 

. C,Vii:, :.-,:~)!~HA 


