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PHn aanaq cj:m311KH 81,ICOKIIX 9Heprlllt CBH38H C np11MeHeH11eM cpen, conep>K8LUIIX 

CJlO>KHbie 11npa (cj:JoT09MYJlbCIIII, nponaHOBbie, cj:JpeoHOBbie, KCeHOHOBble II T.n. nyabJpbKOBbie 

K8Mepbl II apyr11e neTeKTOpbl) • 8 '{8CTHOCTII, 113yqeH11e pe8KU11lt C pox(neH11eM y -KaaHTOB 

M0)l(H0 npoeonl!Tb TOJlbKO B cpenax C 6oJibLUIIMll TOpM03HbIMII cnoco6HOCTHMll. CTpeMJieHl!e 

113yqaTb TaK1Ie peaKUllll, Hanpl!Mep, C noMOLUbIO >KllnKoaonoponHbIX K8Mep 110Tpe6oaano 6b1 

coanBHIIH KaMep orpOMHbIX pa3Mepoa - B HeCKOilbKO neC!ITKOB Ky6oMeTpoa, noCKOilbKY npo·-

6er y -KaaHTOB no KOHBepcllll B )l(!1nKoM aonopone COCTaan!leT 28 MeTpoa
111 • B TO )l(e 

apeM!I coaepweHHO HCHO, 'ITO nnH nonHoro on11caH11H B3811MOneltcTanlt i!eo6xon11Mo 3HaTb 

xapaKTepllCTIIKII acex po)l(n8IOLUIIXC!I B peaKUll!IX '{8CTl!U, B TOM 'Il!Clle ll TeX, KOTOpbie pe

rllCTp!!pyIOTC!I no pan11au110HHOMY pacnany. 

3H8Hl!e cneu11cj:J11K11 peaKUlllt Ha CJIO)l(HbIX Hnpax Heo6xon11MO np11 Bb16ope onT11MallbHh!X 

ycnoa11lt reHepaun11 11 perncTpaunn qacT11u orrpeneneHHoro copTa H np11 pemeH1111 npo6neM

HbIX aaaaq, cpen11 KOTOpblX OTMeTl!M 113yqeH11e a3a11Monei!CTBl!ll KOpOTKO)l(l!ByLUIIX qacTIIU. 

iln11 113y'IeHll!I B3811MOneltCTBHlt KOpOTKO)l(IIBYlllllX qaCTIIU, npo6er no paCnana y KOTOpblX 

MeHbllle npo6era no aaa11Monei!cTa1111, ecn11 np11 aToM a KaqecTae neTeKTopa 11cnonb3yeTc!I 

na)l(e nnOTH8!1 cpeaa, K8)l(eTC!I nepcneKTllBHbIM l'l3Y'IIITb !IX noaeneHl!e BHyTpll pon11Tenb

CKOJ'O 11apa. 6onblll8!1 nnoTHOCTb 11nepHoro aemecTaa naeT OCHOB8Hlle nonar'8Tb, 'ITO aepo

!ITHOCTb aaa11Monei!CTBlllt KOpOTKO)l(IIBYlllllX '{8CTIIU BHYTPII pon11T.ellbCKIIX Hnep MHOI'O 6onb

we, 'IeM C npyrllMII !1,llpaM11. ilJI!I pemeHIIH 3TOlt aanaq11 HY>KHO yMeTb 0Tllll'I8Tb qaCTIIUbI, 

11cnb1Taaw11e B3811MO.lleltcTBl!e B 11npe, OT Tex, KOTOpbie Bbllllllll 113 11npa cpaay nocne po>K

neHll!I. iln!I BbICOKIIX :rnepr11lt 3T8 3a,ll8'1a He Ka>KeTC!I Hepaapellll!MOll, ITOCKOilbKY eCTb 

B03MO>KHOCTb Cp8BHIIB8Tb xap8KTep11CTIIKII '18CTIIU, ['eHep11poB8HHbIX Ha cao60.llHbIX HYKilOH8X 

11 11apax. 

B pecj:Jep11pyeMoll .n11ccepT8UIIII OCHOBHOe BHIIMaH11e 6bJnO yneneHO 113y'IeHl!IO 'oco6eH-

HOCTell po>KneH1111 Ha 11npax yrnepo.na A -rnnepoHoa 11 !(
0 

-MeaoHoa. nony'IeHHbie peaynb-

T8ThI no3BOJIIIJIII T8K)l(e C,llell8Tb pHn 3aKJIIO'leH11lt II no 06bJ'IHbIM '{8CTl!UaM. On11caHHblil B 

.n11ccepTau1111 MeTO.ll pacqeTa KacKa.noa a 11npe yrnepona .nan xopomee cornac11e c 11anarae

MbIM 3lleCb 9KCnep11MeHTOM II OKaaancg HaCTOilbKO ll/IOnOTBOpHbIM, 'ITO noaaon11n npoaeCTII 

pacqeT xapaKTepllCTIIK reHepau1111 qaCTIIU Ha nerKIIX, cpenHIIX II T!l)l(ellb!X lI,llpax; Ha116onee 

'{8CTO 11cnonb3yeMbIX B 3Kcnep11MeHT8X • 

Hap11ny C 113y'leH11eM oco°QeHHOCTelt reHepau1111 '18CTIIU Ha !1,llpax aaTop CT8BUJI nepe.n 

co6oi! aanaqy npoaepHTb peayJibTaTbl IICCile.llOB8HHH reHepau1rn CTpaHHhIX 'lllCT>!U ,,- -Me30-

H8MII C ~MnynbCOM 7-8 raa/~: Ha ao.nopone nponana, H8 KOTOpblX MOrno CK333TLCH nmrn.HH€ 

npnMec11 yrneponHb!X co6bITnli. 8 qacTHOCTII, 3Ta np11MeCb Morna cKa3aTbCII 118 BL-IB0tl8X 
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no 113yqeHIIJO npOllOilbHOl! non!!pll38UIIII A -r11nepOHOB npll pO)KlleHIIII. npononbH8!1 non!lp11-

38Ull!I npO!!Bil!leTC!I B 8CIIMMeTp1111 BTiepen-Ha3Bll yrnOBOrO pacnpeneneHll!I npOTOHOB (11n11 

rr -Me30HObI) OT pacnana A -r11nepoHOB B CIICTeMe TIOKO!I A -r11nep0Ha OTHOCIITeilbHO 

Hanpa0neHll!I era IIMTIYilbCB. K Haqany OTIIICbIBBeMoll B n11ccepTau1111 pa60Tbl oqeHb 6onblll8!1 

acllMMeTpll!! 0nepen-Ha3an 6bma nonyqeHa np11 113yqeH1111 po)KneHll!I A -r11nepoHOB KOCMH

/2/ 
qecKIIMII nyqaMII Ha CilO)KHbIX !!npax ' OTilllqHa!I OT HYil!I non!!p1138Ull!I 6bma nonyqeHa 

. /3 4/ 
Ha ne6onblllOM cTaT11cT11qecKoM MaTep11ane B nalllell rpynne ' , a np11 po)Kne111111 A -r11ne-

poHoB 0Tp11uaTenbHbIMII " -Me30ll8MII C IIMnynbCOM 1,12 II 1,23 13B!C Ha Bonopone ac11M

/5,6/ MeTpll!! 0TcyTcT000ana • npo6neMa npencTa0mma onpeneneHHbili IIHTepec, TaK K8K Han11-

q11e HilH OTCYTCTBHe npollOilbHOl! non!!pH38UllH roaopHilO 6bI O HapyllleHHH IIIll! Bb!fiOilHeHHH 
' /7 8/ 

38KOH8 coxpaHeHH!I npocTpaHCTBeHHOli qeTHOCTH B CHilbllbIX B38HMonel!CTBll!IX ' • QqeHb 
/2/ 

aa)KHO 6hmo npoaepllTb, oTqero 3aa11c11T nonyqenHa!I B acHMMeTpll!! yrnoaoro pacnpe-

.neneH1u1: OT .aHeprHH nn rra,llBIOUlHX qacTHU, HnH OT Toro, 'ITO B38HMO.Uei%CTBHe H,lleT co 

CilO)KHblMII gnpaMII. noaTOMY• Hap!!llY C noHCKBMH non!lp1138UIIH y A -r11nepoHOB, pO)KlleHHblX 

B rr-p -a3a11Monel!CTBll!IX np11 anepr1111 rr- -Me30HOB 7-8 1aa
191

, npoaon11nacb pa6oTa no 

113yqe111110 non!!pH38UHH B rt C -peaKIIll!IX. 

npoaepKH Tpe6oaan TBK)Ke cpaKT cy!lleCTBOB8HH!I B HMTIYilbCHOM cneKTpe A -r11nepo

HOB B c.u.M. n110H-HyKnOH np11 11x po)Knemrn Ha aonopone nponaHa nayx o6nacTell, onHa 

113 KOTOpbIX COOTBeTCTByeT 6onblllOli, a npyrag Manoll nepenaqe q
0

eTb1pexMepHoro IIMllynb

/ 10 11/ ca ' • 3To MOrno 6bITb o6y.cnoaneno KBK oco6eHHOCT!IMH pO)KlleHll!I qaCTIIU np11 Bbico-

KIIX aneprll!IX, TBK H np11MeCbJO yrnepOllHblX co6b!Tllll. vb 3Toro cpaKTa cneny10T BllOnHe 

/12/ x) 
onpeneneHllbie 3aKn10qemrn o cTpyKType nyKnoHa 

Ha 3TOM )Ke MaTep11ane 113yqam1cb pe30H8HCbl co cTp8HHbIMII qaCTIIU8Mll
113

•
141 

.[ln!I 

Hane)KHOCTII 3TIIX pe3ynbTBTOB T8K)Ke B8)KH0 BblllCHIITb Billl!IHl!e np11MeCH yrnepOllHbIX 

co6bITllll. 

Pellle1111e TaKoro lllllpOKoro 1<pyra aonpocoa Tpe6yeT xopolllero 311a1111!1 cneu11cp11K11 

reHepau1111 qacTl!U acex copTOB 11a !!llpax. 

PecpepupyeMa!I nuccepT8Ull!I COCTOl!T ll3 BBOllHOl! qaCTII ll 5 rnaB. Bo BBOllHOl! qaCTll 

o6cy)KnaeTC!I llOCT8HOBK8 npo6neMbl ll naeTC!I 063op 3Kcnep11MeHT8IlbllbIX II 'reopeT11qeCl<IIX 

pa6oT, nocB!lllleHHbIX 0onpocy rettepau1111 qacTIIU 11a !lnpax np11 aHeprll!IX nana101ll11x qacTHU 

Bb!llle nopora po)KneHH!I CTpaHHbIX qacTHU. 

B 1 rnaae onHC8Hbl noCT8HOBK8 on&1Ta H MeTOll aHailH3a. Pa6oTa Bb!fiOilHeHa C no

MOlllbJO 55 CM nponaHOBOli IlY3b!pbl<OBOli K8Mepb/ 
151

' ycTaHOBileHHOli na nyqKe rr--Me3o

HOB C HMilYilbCOM (6,8_±0,6) 13B/C. v!Mnynbc nepaaqHb!X qacTHU H3Mep!!IlC!I llBYM!I MeTo

naMH: 1) C IlOMOlllbJO TOKOHecymeii HIITH/ 171 , 2) np!!Mb!MII H3MepeHHIIMII nyqKOBblX TpeKOB 

X) no3)Ke T8KOli )Ke pe3ynbT8T 6bin nonyqeH rpynnoll nellpy/ l
6
/. 
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11a CHIIMKBX KllMepbl. 06a MeTona nanu cornacyJOlllllliCII pe3yilbT8T. Ben11q1111a MarHIITHoro 

IlOilll B ueHTpe KaMepbl paBHa 13 700 3pCTen C M8KCHM8IlbHOll HeonHoponHOCTbJO :t_3%. Toq

HOCTb Il3MepeHil!I IIMnynbCa 3llpst)KeHHblX qaCTIIU B cpenHeM paana 10%, a cpenneK0anpaT11q

na11 OlllI161<a B 113MepeHHH yrnoB np11 nn11He TpeKoB 6onee 5 CM paaua 34 '. 

3cpcpeKTIIBHOCTb nayxKpaTHoro npocMoTpa nn11 06Hapy)KeHI111 A - 11 K0 -qacT11u nallne-

11a paBHOl! 96%. 0nHCbIB8JOTC!I KpHTep1111 oT6opa rr-C -pea1<u11ll. 

HneHT11cp11KauH!I npoaon11nacb no MeTony x 2 Ha aneKTpOHHo-cqeTHoll MBlllHHe, 

a B cnyqae, rne 3TO B03MO)KHO, npHBJleKailHCb H npyrue MeTOllbl, T8KHe KBK H3MepeHHe 

HOHH38UIIH, H3MepeHHe IIMilYilbCOB O -aneKTpOHOB, aHBil113· BTOp11qHblX B38HMoneliCTBHll 

noilO)Kl!TenbHblX qacTHU OT pacnana V
0
-co6bITHll. 

/18/ 
Bo BTOpoil rnaae OTIHCbIBBJOTC!I pe3yilbT8Tbl 3l<CnepnMeHT8 ' nocne o6cqeTa :I 11neH-

TllcpHK8UIIH co6bITHll, OT06paHHb!X Ha 12 000 cp0Torpacp11!1X, OCTBilOCb 550 3Be3ll C 607 V
0 

-qac

TIIUBMH. vl3 3Toro q11cna B acpcpeKTIIBHOl! o6naCTII K8Mepbl OK838Il0Cb 206 A -r11nepon0B, 

209 K0 -Me30HOB, 37 Al( 0 -nap, 8 K"K0 -nap, onHa napa AA • onno co6bITHe C TpeM!I 

Yo ,.;qacTnuaMH ([(0 A K 0
) H onna napa, a 1<0Topoil 11neHTHcp11u11poaaH A -rnnepon, a BT0-

pa11 V° -qacTnua He 11neHTI1cp11u11poaaP.a 113-3a 60ilblllHX Ollll!60K B 113MepeHH!IX HMnynbCOB 

'18CTHU OT pacnana. 06Cy)Kll8JOTC!I nonpaBKH, l<OTOpbie Heo6xonHMO BBP.CTH llil!I onpenene

HH!I ceqe1111ll re11epau11H A -ranepo1100 11 [(0 -Me3oHoa. no1<a3a110, qTo non11i.1l1 nonpaaoq

Hbill K03cpcpHUl!eHT, nm1 'IHCna A .-ranepoHOB paaen 2,69, a llil!I q11cna K° -Me30HOB -. 4,29. 

HallneHo, '!TO ceqe1111e po)Kne111111 A -ranepo11oa rr--Me3011aM11 c HMnynbCoM 

7 1aa/c Ha !!llpe yrnepona paano. (7,3:t_0,5) M6, a Ke -Me30HOB (12,8:t_0,8). M6. 

nonpo6Ho a11an11311py10TC!I K8H8Ilbl peaKUllll, KOTOpbie OTBeTCTBeHHbl 38 reHepau1110 

3aperncTp1!pOB8HHbIX qacTHU. Pe3yilbT8Tbl 3TOro a11ann3a TIOK838Hbl B TB6nnue 1. 

Ta6nnua 

PacnpeneneHne co6b1T11ll no KaHanaM peaKuHli 

napa YOKO yoK+ KeKo K°K-+K 0 l(+ K0 'i- yo yo Kl( 

-
'l11cno 

427:t_70 223 :t.81 147:t_52 323 :t. 127 80 :t. 31 4 
cnyqa(ia 
--
Ceqenne 

4,8:t_0,8 2,5:t_.0,9 1,7 :t. 0,6 3,6:t_l,4 0,9:t_0,4 ~ 0,04 
o6pa3QB8HH!I 

HallneHo, '!TO cyMMBpHoe ce'!eHIH' 06pa3oaalin11 nap (Y°KO,+J 11(K°K) cocTaBn!leT 

# 

(5,0:t_t,7) M6 OT nonHoro ceqeHHII B3llHMOneilCTBll!I r. -Me30HOB nawell anepr1111 c yrne-

ponoM, KOTOpoe 6panocb paBHbIM O (rrCJ=(250:t_20) M6/19/_ 
tot 
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np11BO)l!ITC!I yrnOBbie II HMnynbCHbie pacnpeaeneHH!I A -rinepOHOB II K0 
-:-Me30HOB 

11 06cy)KJlBeTc11 ~onpoc o xoae ceqeH1111 reHepau1111 3THX qacT11u c yaen11qeH11eM 3Hepr1111 

nepa11qHb!X nHOHOB. 

npoaeaeHa npoaepKa np11MeH11MocT11 3aKoHa 
A.2/,3 

DnH onpeneneHHB ceqeHRH reae-

pau1111 CTpaHHblX qacTHU Ha !!Jlpax. noKa3aHo, qTo Heuocpe)lCTBeHHOa np11no)KeH1ie 3TOro 

3aK0Ha 6e3 yqeTa aononHHTenbHbIX cpaKTOpOB THna o6oeMHOCTH 3cpcpeKTa II BTop11qHblX 

B3 aHMOJlOilCTBHil BHYTPII pOJll!TenbCKOro !!)lpa y)Ke an11 yrnepoaa aaeT Olllll6Ky npHMOpHO 

a 100%. TaK, Hanp11Mep, ceqeH11e reHepau1111 A -r11nepoH0B Ha yrnepoae, HailaeHHOe no 

38KOHY ·A .:Vi3 • np11MepHO B 2 pa3a MOHblllO 3KcnepHMOHTanbHOro. Ha OCHOBaHHII onbITHblX 

)laHHblX )lml yqeTa Bnll!IHll!I BTOpHqHblX npoueccoB BBO)ll!TC!I 'Mepa oco6eHHOCTH pO)K)leHH!I 

CTpaHHbIX qacT11u• D , KOTOpa11 onpeaen!IOTC!I KaK 

D 

Jln11 l{e -Me30.HOB D =0,39 :!:_0,22. 

03Kcn.·u(•A 
213

) 

u( A 21s) 

B o6cy)KJleHHII pe3yUbTaTOB B 3TOil rnaBe npOBO)lllTC!I cpaBHeH11e yrnOBb!X II HMnynb

CHblX cneKTpOB A II K." -qacTHU OT ,,-c II ,,-p -B3811MO)leilcTBHil B na6opaTOpHOil c11-

cTeMe II a c.u.M. n110H-HyKnoH. CneKTpb1 A -r11nepoH0B B c.u.M. n110H-HYKUOH noKB3BHbI 

Ha p11c.- I. l-13 cpaBHOHIISI cneKTpOB 3TIIX qaCTHU OT peaKUHil Ha BOJlOpoae II yrnepoae Bl!Jl

HO, qTo OTMeqaam11l!CS1 B pa6oTe
1111 

cpaKT 11an11q11S1 BTOporo MBKCHMyMa an11 yrnepOJlHb!X 

co6bITHil Bblpa)KeH cna6ee. l-13 3TOro cnedyeT, qTO npi:iMeCb yrnepO)lHblX co6b!Tllil K co6b1-

TIISIM HB BOJlOpoae He Morna up11BeCTII K noSIBneHHIO nO)KHOro MBKCHMyMa B o6nacTH HMnynh

COB 1300- 1600 Maa/c. 

np~anaraeTCSI MeTOJl onpeaene111111 ceqeH11S1 neY,npyroro a3a11MoaeliCTBHS1 A -r11nepo-

11oa C 11yKno11aM11. MeTO)l OCIIOBBII 118 Cp8B119111111 OTIIOI.Ue1111i1 ceqe1111i1 pO)K)leHHSI Al( 0 -nap 

K 'ceqe111110 Heynpyroro B38HMO)leilcTBIISI anSI BOJlOpOJlllblX II yrnepOJlllblX co6blTHli npH pa3-

HbIX 3110pr'H!IX. 0H MO)KeT 6b!Tb 11cnonb3oBaH B TOM cnyqae, ecnH 3KCnep11MeHTBnbllbie OI.UH6-

KII onpeaene111111 ceqe1111il re11epau1111 AK 0 
-nap 6yayT yMeHbllleHbI B nec'KoUbKO pa3 

· (ao ypOBIISI 5- 10%). 

JlenaeTCSI oueHKB aon11 A -r11nepOHOB, pO)K)laIOI.UIIXCSI TOnbKO BO BTOp11q11bIX npouec-

cax, cpea11 acex A -qacTHU, BbIXOJl>Il.llHX 113 i:iapa yrnepoaa. Hallae110, qTo oKono 35%-40% 

A -r11nepo110~ po)KaaeTCSI ao BTop11q11b1x npoueccax. 

Cpaa11e1111e ceqe1111il re11epau1111 O)lHOli II JlBYX nap CTp~HllblX qacTHU B O)lHOM B3811MO

)lelicTBIIII C !!JlpOM (cM. Ta6n11uy I) n03BOnSieT caenBTb BblBOJl, qTO noaaan>IIOI.Uee 6.onb

l.UIIHCTBO nap CTpBHHblX qacTHU p0)K)l8eTCSI B OJlHOM BKTe B3aHMOJlelic·TBll!I .:, nepa11q110M 

11n11 BTOp11q110M. 3To roaopHT O np1111u~n11anbHOli B03MO)KIIOCTII 113yqe1111S1 pe30H811COB ,B napax 

cTpa1111b1x qacT11u ( AK , K K u T.Jl.), re11ep11poaa1111b1x na yrnepoae. 
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rnaaa 3 noCB!lllleHa no11cKaM non!!p1138UIIII A -r11nepOHOB np11 pO)K)leHIIII B "l:: -
• I I I, 20/ Jl 6 ii B3al!MO)l01!CTBll!IX • aeTC!I KpaTKllil O 30p npo6neMbl coxpaHeHH!I npOCTpaHCTBOHHO 

qeTHOCTH B CRnhHhlX B38HMO.UeHCTBHSIX, OilHCbIBBeTCSI IlOCT8HOBK8 OilbIT8 H o6pawaeTcg 

oco6oe BHl!MaHHe Ha cnoco6bi BBO.!leHll!I nonpaaoK. HeaooueHKB HOKOTOpblX 113 HIIX MO)KeT 

cymeCTBeHHO IICK8311Tb pe3YilbTaT. 

Ko3q;cj:,11u11eHT ac11MMeTp1111 paccq11Tb1Banc11 no H3BOCTHOil cpopMyne 

aP = + 7 Cose,+ ..J-lr [I-(aP J2l. 
Jln11 260 A -r11nepo11oa nonyqeHo: 

aP (anepea-Ha3a)l) =-0,01 :!:_O, 11 
I 

aP (aneao-anpaao) =-0,06 :!:_O, 11 
2 

aP (aaepx-a11113) = +0,04 :!:_0, 11. 
3 

3TOT pe3ynbT8T YK83bIB8eT 118 OTCyTCTBl!e nom1p113au1111 y A -r11nepOHOB npH p0)K)l0HHII 

BO B3aHMOJleilcTBIISIX C SILtpBMII. Ha )Ke11eBCKoli KOHcpepe11u1111 1962 roaa noaaeaen IITOr 

11ccneaoaaHH!IM CTene1111 napymeHHSI qeTHOCTII B Cl!Ubllb!X B3aHMOJleilcTBIISIX no pe3yUbTa

TaM1211 MHOrHX na6opaTop11il MHpa. np11 noaaea.:e111111 HTOrOB yqTeH II p,e3ynbTBT, coo6mae

Mblll B ;auccepTBUHH. 

B rnaae 4 113nara10TCS1 aaHHbie no 113yqe111110 Mexa11113Ma 06pa3oairn11S1 ·11 B3BHMoaell~ 

/22/ 
CTBHSI qacTHU a Hape yrnepoaa 

no MeTOJlY MoHTe-Kapno BbIUOnHeH pacqeT KBCKaaoa, IIHIIUHpyeMblX 11 -Me30HaMII 

c a11epr11ell 7 f'aa B Hape yrnepoaa. Oco6e1111ocThIO 3Toro pac'<eTa HBn>IeTCSI, TO qTo B 

HeM !{ -Me30HH8!1 II r11nepo1111a11 KOMnoneHTbl yqHTbIBBnHCb B npoue':ce 11apaa11e C n1101111oil 

II 11y~no1111oll KOMno11e11TaM11. l-13-aa ycpea11e11HS1 no 1130TOnHqecKOMY cn1111y B KBCKaae yqacT

BOBano n>ITh copToa qacT11u: 11yKno11b1, 11 _ 11 l{ -Me30Hb1, A - 11 I -r11nepo11b1. Y'q11TbIBan11ch 

ace peaKu1111, coaMeCTHMbie c 3aKoilaM11 coxpanenuSI a11epr1111, 6ap1101111oro qucna ·11 cTpa11-

11ocT11. B KaqecTBe !!Jlepnoll MO)leUH 6b1.na ucnonb30BaHa MO)leUJ;, cpepMH-ra3a, C paa110-

Mep11oll nnoTHOCTbIO 3anon11S110I.Uero ccpepy paa11yca R ( R -paa11yc HJlpa). noapo6110 o6cy>K-' 

)laIOTC!I MOTOJl pacqeTa II BBO)ll!MbIO B pacqeT BXO)lllbie )l811Hbie. 

B pe3ynhTBTe pacqeTa nouyqe11b1 ceqemrn peaKUHli, 311aqe1111S1 11 cTeneHb cornac11S1 

KOTOpb'.-~ C 3KCnepHMeHTOM MO)KIIO Bll)lOTb 113 Ta6UHUbl 2. 

_Ta6n11ya 

Cpaa11e1111e pacqeTHbIX ceqe1111ll peaKUHli c 

Ceqe1111S1 npoueccoa 

"r 
u sel 
17in 
"str 

PacqeT11oe 
311aqe1111e - ( M6 ) 

216 
23,9 
192 

18, I 

7 

2-
3KcnepHM9HT8nbHblM[! 

3Kcnep11MeHTaUbffOe 
311aqe1111e ( M6) 

250 ::_203/ l 9/ 

197 + 7119/ 

16,2!,2, I /18~ 



B 3Toil Ta6nttUf? a 03nalJlleT nonttoe ce•-1eHHe, a - ceqe1n1e, KDll3ttynpyroru, 1H~J1Hll1ptrn:-
r scl 

UH0HH0f'0 pacceHHH~, 

lf8CTHU. 

~n - ueynpyroe ce4cn1»0 1 a.~tr - ceqn1111e pO)K,ileHHH CTpaHIIUX 

8 n11ccepTaunn npencTanneHbl nonyLJ:ettn1~1e nyTeM pac-.:-1eTa Harnsi.aHbie cxeMu 

poMneHlHI l\ - H [(0 -qacTuu, ,ll.BJOlUHe B03M0>KU0CTb npocnenHTb Bee C00TH0We~HSJ Me)i{ny 

KaHanaMII peaKUIIii e pO)KlleHIIeM II B3aHMoneiieTBII!lMII 3TIIX qaeTIIU B llllpe. TionyqeHbl ee

qeIIII!l renepaum, !(", + 11 K°K -nap, xopowo cornaey1ow11eell e OHbITHbIMH. J,h.myn1,eHbie 

H yrnoa1,1e cneKTpbI A -rmiepouon, K - H rr -Me3onon TaK)Ke y nosneTaop11Ten1,uo eorna

cyroTCH C aKcnepHM0HT0M. 

Cpellllllll MHO)KeCTne,rnoc;r1, " -Me30HOB n" no pacqeTy MeTOllOM MouTe-Kapno 

nonyqena paBHOfi: ii ( pacq )=5,2, a no 3KCHepHMeHTBnbHbIM naHHbIM1. npHB0,UMMbIM B 
1T 

JlHccepTaunn, oHa paatta n 
77 

(aKcn) =5,4, T.e. cornac1Ie e 3KcnepHMeHTOM xopowee. C 

OHblT0M eor11acy10Te!l II npyr11e xapaKTepl!CTHKII ( cpenu11i! HMnynbe qaeTIIU II T.n.). 

OcHOBbIIlBSICb Ba xopoweM cornaCHH pe3ynbTaT0B pacqeTa C 0ilbIT0M cnenaHa Il0ilblTKU 

8THM nyTeM, T.e. 6e3 rrpHaneqeJHHI CTllTHCTHl.leCK0ii Teoptttt MHomecTaeHH0f'0 o6paaoaaHHH 

qacTnu, BLI.aenHTb HCT01.{HHKH r -KBBHT0B, oTnHl.{8JOlUHeCg OT Kattana 11°➔ 2y • OnHaKO 

3Ta II0ITLITK8 K ycnexy He npwaena H npHCyTCTBHe HCT0'lHHK0B y -KB8HT0B, 0TnHl.{8lOLUHX-

C~l OT u,
0 

-Me30H0BJ noqyncTB0B8Tb He y.a.anocb. 3To M0>KH0 o6bSICHHTb TeM, t{TO CYMMap

IH,Iil BK}Hl.ll TaKH'X HCT01.{HHK0B 0l.leHb Man .H C0CTaanseT ManyIO .a.on10 y -KB8HT0B, Ha6n10-

a.aeMbIX Ha 0ITblTe. 

B 5 rnase n11ecepTau11H nprrBOlll!Tell pe3y111,TaTbI pacqeTa KaeKanoa OT rr- -Me3011os 

e atteprtteti 7 13B B necSITU 48CT0 BCTpetJ8I0LUHXCSI Ha 0TibITe H.npax ( ·Ee 9 , c12, o'6, 
F" 

27 
c,3• 80 131 207 /23/ 4 6 8 

64 -Al , Cu Br Xe , Pb ) • TI011y,1eH1,1 eeqeuug reuepauHH 1T II 9 • u 17 29 
. 

35 54 82 

[( -Me3011oa, IIYK110HOB, A - 11 I -r11nepOHOB ·11a 3THX llllpax, a TaK)Ke yrnOBble H HMilYJlbC-

Hble xapaKTeplICTHKII. DmoTe!l Koacj)<pHUIIOIITbl npo3pa4HOCTH IICenenoaaHHbIX Rllep no OTHO

weHHIO K nana10w11M 1T -Me30H8M II npOBOllllTC!l cpas11eH1Ie 3TIIX Koa<pcj)HuHeHTOB co 3Ha-

4C,HIISJMH, onpenenSJeMblMH no o6b!'IHbIM rpopMynaM (cM. pile. 2). O6cy)Kll8eTe!l 3aBHCIIMOeTb 

eeqeHH_i! reHepau111I qacT11u OT MDCCbl ,inep npH 3anaH11oi! auepr11u nana1owrrx qacTIIU. AaTop 

C41ITaeT, qTO pe3yn1,TaTbI, nplIBOllHMbie B 3T0H rnaae, MoryT 661Tb none3Hbl nplI Bb16ope 

0TITHMllJlbHblX ycnonnH .an5! renepnunH H perHCTpauHn qaCTHU, H. B qacTHOCTH, npH co3.a,a

HHH K8Hanoa 'IHCTLIX ny~K0B. 

OCH-OBHhI8 DhIB0.D.bf .nucce_e_Tat:.HH 

1. llonyqeHttoe npu HayqtHHfH n3aHMonettCTaufi na n0.uoJ}o.ne 11pona1fa yKa3aHHe Ha To, 

'ITO 3HffY:UTenbHLl5l 4llCTb ;\ - rwnep0H0B po)K,aaeTCSI B npoueccax C MllJIOii nepenaqeff 

qeTh1pexMepuoro n:,...111ynbca ue o6ycnonn e1-10 npHMeCbIO ;\ -r111H.."?-pottoo oT ,r-C -peaKu11i!. 

8 

t 

~:!•--

2. noKa3llH01 l.{TQ MQ)KHQ H3yqO.Tb pe3oHallCbl B napax CTp8HHblX l.{8CTHU Ha ner"KHX 

llllpax. np11Mec1, nap eTpa11111,1x qaeTHU oT rr-C -peaKulii! He !lB11!leTe!l npuq1Iuoi!, onpene111J10-

meH nostaneHHe n0)i{HbIX pe3oHaHC0B. 

3. iloK030HO, 4TO /\ -rHnep0HLI, po>KnarowHecg npH B3aHMoneHCTBHH TT -Me30H0B 

e HMny;11,eoM 7 ras/e e yrnepOllOM, He nonllpH30BaHbl. • 

4. HaiineHbI eeqeHH!l po)Kneu11g A - 11 1'0 -qacTHU ua yrnepone. 

5. OnpeneneHbl ceqeHH!l pa3nUqHbIX Kananoa peaKUHi! e pO)KlleHHeM nap CTpaHllbIX 

qacTHU 1m yrnepone. 

6. TI011yqen1,1 1IMny111,eHbie H yr11oa1,,e pacnpene11eH11R A -rHnepoHOB H. ·K0 -Me3oHoa, 

p0)Klla!OWHXe!l Ha yrnepone. 

7. Haiineuo, 4TO ao aTop11qu1,1x a3a11Monei!cTBIIRX po)KnaeTe!l oKono 40% A -r1I)lepo-

HOB H - 25% !{0 :..Me3oHoa 113 o6wero qucna aT11x qaeT11u, BbIJJeTa101llHX 113 ,inpa yrnepona. 

8. YcTaHoBneuo, 4TO ceqe11He po,1<neHHSJ CTp0HHblX qaeTHU eoeTaangeT (5,0:t_l,7) % 

OT fl011HOI'O ceqemui B3alIMOnei!CTBHll ,r~ -Me30HOB C HMnynbeOM 7 raa/c C RllpOM yrne

pona. 

:?/3 
9. noKa3aHo, l.{TQ 38K0H A M0>KH0 npHMeIHITb .anH onpe.neneHHSI ceqeHIHl renepa-

UHH CTp8HHbIX qaCTHU Ha Hnpax T0nbK0 npu ycnoBliH yqeTa .nononIIHTenbHbIX (flaKTOpOB THna 

o6beMHOCTII acpclleKTa H pO)Kll0IIIIII ( H11H IIC4e3HOBCHll>I) qaCTIIU BO BTOpH4Hb!X npoueccax. 

10. B 'pe3ynbTaTe pacqeT0B ,U0K838H0, qTQ K8CK8.llH8SI M0.nenb .naeT xopowee corna

cne C 0ilbIT0M H Il03B0Jl5IeT BbISICHHTb .nononHHT8nbHhI8 .neTanH i338HMO.!leti:cTBHH C 5I.llpaMH. 

11. PacqeTOM KaCKanoa OT ,r~-Me30HOB c a11eprnei! 7 raa B nee>ITII qacTo acTpe

qa10wttxcH Ha onb1Te sinpax nonyqeHbI ace 0CH0BHLie xapaKTepttCTHKH rettepauttn qacTHU. 

3Ta qaCTb .ll8HHhlX M0)KeT 6bITb none3H8 nptt Bb16ope 0ilTHMBnbHLIX ycnoBHH nnH reaepaUHH 

H perHCTpO.UHH qaCTHU H, B qacTH0CTHJ npH co3naHHH KaHan0B qHCTbIX nyl-lK0B,; 

OenoaHbie naun1,1e, aowenwrre a n11ccepTaun10, ony611nK0BaHbl B pa6oTax
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