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11ccneaoaaane peaxrmtl, npoTexaromnx npn ocTaaoaxe ,- -MeaoHoB ,B aoaopoae 

(1) 

-+ y + n 
(2) 

H B aeliTepnn 

(3) 

n+ n + y (4) 

li03BOnl19T YCTS!IOBHTh KOIIH'19CTB9HJtyiO CB!I3h M9JKJ:ly npOI19CCSMH 00p830BSHH!I H paCC9.RIIH.R 
Ill 

rr -Meaonoa, Kax Ob!IIO noxaoano AnaepconoM H <l>epMH , onpeaeneaae OTRomenaR ae-

poHTnocTetl nepBbiX aayx peaxuntl (oTnomennR naao.Pcxoro) P=W(IT-p ... IT 0 nl/W(rr- p-+ yn) 

J:l89T B03MOlKJtOCTh CBR3STh 1IpOU9CCW pacceRHHR H ifJOTOpO)I(J:l9HHR liHOJtOB Ha HYKIIOHSX H 

npoBepHTb COrnacne 9KCnepHM9HT81IhHb!X llBliHbiX, liOIIY'19HHbiX npn HCCII9JlOBBHHH 9THX npo

II9CCOB B OKOIIOIIoporoBOtl OOIIBCTH, AnanorH'IHYIO pOIIb HrpaeT OTHOW9HH9 BepORTliOCTetl pe-

BKUHtl ( 3) H ( 4) S • W(IT- d -+ 'nn )/ W(rr- d -+ nn y ) J:liiR npOU9CCOB 00p830BBHHR nHOIIOB 

B nyxnon-nyxnoHHbiX n .PoTon-nyxnonnbtX aaanMonetlcTannx ( Epaxnep, Cepl5ep n BaTcon121), 

J1~ YKB3BIIHblX BbiWe peaKUHli OCOOO TlllBT91IbHO OWIIH H3Y'I9Hbl peaxuna (I) R ( 2), 

Opa'IHHOJ1 sToro nanncn TOT .PaxT, 'ITO onpenenennoe B nepabtX sxcnepnMenTanbHbiX paooTax 

anaqenne P oxaaanocb cymecTBenno MeHbWHM, '!eM npeacxaaannoe TeopeTa'!ecxa na oc-

noaannn naaecTHbiX llBHHbiX o .PoTopOJKa<;!HRH H paccenann nnoaoa. B peaynbTaTe Bbtaaaunotl 

STHM npoTnBopeqneM cepnn paooT 15wnn yTo'luenbt xax sxcnepnMeHTanbHbte, Tax n TeopeTn

_13/ 
p =1,53+0,02' 

$KCfi, -

'19CKHe 3H8'19HH!1 p · 0ony'!eHHb!9 B91IH'IHHbl OK8381IHCb OJlHHSKOBblMH: 

p . •1,55+0,24141• 
T90Jl - /S-7/ . 

0epBb!9 HCCII9;:tOBSHHR peaKUHi! (l:\) H (4) 1!9 llBIIH liOBOJla K 09CliOKOliCTBy: Jtatl-

ll9HHBR B 9THX paOOTBX B91IH'IHHa OTHOW9HHR S • 2,2~0,3 oxaaanacb coananarometl B npe-
nenax omnoox c aennqnaotl S • 1,6~0,4, Bbl'IHCII9HHOtl B HMliYIIbCHOM npi!OIIHJK9HHII Ha OC-

aoaannn naHHbiX ol5 o15paaoaannn MeaonoB y -xaanTaMH 11 nyxnonaMn, Onnaxo noaJKe Pat!-

auoM141 ob!IIO nonyqeno cymecTaenno 15onbmee anaqenne S • 3, 16+0, 12 , xoTopoe peaxo 

- /8/ /9/ paCXOili!TCH c Bbl'IHCnennoll B91IH'IIIHOtl, B paooTax, BbiiiOIIHeHHblX B nyone H 'inxaro ' 

aTo pacxoJKnenne obmo nonTaepJKaeno. TaxnM a15paaoM, B Meaonnotl .Pnanxe nnaxnx aneprntl 
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cno*Hnacb cel!qac cTOnb me aeonpeneneaaan cnTyannn, xax aTo 6Mno aecxonbKO neT aaaan, 

xorna o6aapy*HnOCb ae6narononyqne c onpeneneaneM OTHomeann naao~cxoro. Hanuqne pac

xomneana n nennqnaax S Tpe6yeT KaK nponeneana nononanTenbHhlX naMepeanA S , TaK 

n nponepxn nonyqeHHbiX paaee naHHhlX o6 o6paaoaaann nnoaon n aaannaa ToquocTn nMnynhc

aoro npn6nnmeana, ncnonbayeMoro npn nhi'IBcneann s 
Uenbro aacTonmel! pa6oTbi annanocb axcnepnMeHTanbaoe onpeneneane S oTnocnTenb-

Hb!M MeTOAOM llyTeM cpaBneHBH llOTOKOB y -KnaHTOt;l, BCnyCKaeMbiX npn OCTaHOBXe fT 

Me30HOn n nonopone B nel!Tepnn, naaHbte npennapnTenbHOJ! cepBB B3Mepeanl! 6btnB onyfirrBK0-

/8/ 
BaHbi paaee 

2. nocTSHOnKa 3KcnepnMe!IT8 

nnH pernCTp8Allll y -KnSHTOn, o6pa3yiOilliiXCH npn OCTD.HOnKe fT -M930HOB ·n .nonopo~ 

ne n neATepnn 6btll ncnonb3onaa Tenecxon C'leT'IBKOn. Ecnn 'IHCIIO ocTaaoBOK rr - -Meaoaon 

n nonopone n nel!Tepnn onnaaxoBo, TO nerrnqnaa S MomeT 6htTb onpeneneaa nyTeM cpan-

aeanH cxopocTel! cqeTa TenecxonoM y -KnaaTOn NH B N D , HCllYCKaeMblX COOTneTCTnea-

no na Bonopona n ael!Tepnn: 

0+P>•.I•• (2)-1. 
S = ND (5) 

1+2Pt 1 1• 2 

3nech p -QTHOUJeane naao~CKOrO, t 1 , t 2 , •• - ~~eKTllBHOCTH perncTpBnBll y-

KBanToa, ct5paayromnxcH n peaxnnax ( 1 ) , ( 2), ( 4). 3nepreTnqecxne cnexTpbi y -KnaHTOn 

n 3THX peaKUBHX HeOilBH8KOBbi: n peaKUHH (2) ncnycKaiOTCH MOHOaHeprH'IHble y -KnaBThl 

c aneprnel! 129 Man, a B cnyqae peaxnnn (4) cneKTp nMeeT ~opMy yaxoro nnxa npn anep

rnn oxono 130 Man c •xnocToM" n o6nacTn Menbmax aneprnl!, Tax xax 3TH cneKTpbt 6nna

KH, OTHomenne • 4 I•. Mana oTnnqaeTCH OT enHHHilbl, CymecTnenno 60ilbille pa3ni!'IBe n 

cneKTpax y -KBaHTon Memny peaK!lBHMH ( 2) n ( 1). B nocne.QaeM cnyqae aneprnn y 

KnaHTOB aaxnroqeHbl n HHTepnane 55.;. 83 Man. noaTOMy OTHOmeane • 4 If 2 3Ha'IHTenhHO OT-

JIH'IaeTCH OT ennannhl ( ., 0, 7 n nameM cnyqae). 

npemne qeM rrepexo.QHTh x onncaanro MeTonnKH naMepeanfi, paccMoTpnM, xaxne TO'I

nocTn MoryT 6htTh peannaoBaHbi n npnaaTOl! nocTaHOBKe sxcnepnMeHTa. norpemnocTb onpe-

nenenna S , CBli3BHHall C neonpeaeneHHOCTblO BenH'IBHbl OTHOU!eHl!H naHO~CKOrO, COCTaBnH-
MI . AP . eTS P., -0,2p nocKOnbKY p nanecTHO C TO'IHOCTbl00 nyqmel! 1,5% (cM,BbJille), yKa3aHHall rro-

rpeillHOCTb !!.SIS He npenbnnaeT 0,3%. 0THOilleHUe a<jJ~eKTBnHOCTel! <4 IE 2 OTUU'IaeTCH OT 

e.Qnnn!lhi Bcero na 1-2% n MomeT 6htTb onpeneneao c norpemnocTbiO, cocTaBnllromel! Manyro 

'laCTb 3TOii BenB'IHHbl ( a 0,2%). Tax KaK 

As 
s 

A(< 4 l•2> 
1 ~ 1,3---

• 4 I•.. • • I • 2 

4 

.. 

• I 

To norpemnocTb !!.SIS ne npeBbimaeT 0,3%. To'IHOCTb axcnepnMenTarrhnoro orrpenenenna 

• 1 I< 2 cocTanrrneT oxono 2%. TaxoBa )l{e rrorpemnocTb B Bemtqnne S : 
oTnomenna 

~I.,_~> 
s •.I•, •• I•• 

Haxonen, yxameM norpemnocTh, Boannxaromyro na-aa aeToqnocTn onpeaerrenna oTnomemui 

N a INn,' 

~ I .. 1,3 :'<Na1Nn). 
S NHIND NH/ND 

B ycnonnax onHCbiBaeMoro axcnepnMenTa CTBTBCT!l'leCKaH norpemnocTb, c KOTopol! oTnomenne 

N H IN0 Morrro 6htTh onpeaerreno aa 100-200 'Ia coB pa6oTbi ycxopnTerrH, cocTaBnHna . 
3-4%. TaxnM o6paaoM, aTa norpemnocTb B ocnoBHOM onpeaemteT To'lnocTb naMepermH s . 

3. MeTonnxa B3Mepeanl! 

3KcnepBM9HTbl fihtnB Bbtn0HH9Hbl H8 CHHXpOUBKHOTpOHe na6opaTOpHB HllepnbtX npo6rreM 

OHRH. BbtBeneaabtl! na xaMepbt ycxopnTenH nyqox 17 - MeaonoB c nMnynhCOM 170 Manic 

~OKycnponanCH KBaApynonbHb!Mll nna3aMH ll pacceHHHblM MBrHBTHbiM noneM YCKOpllT9liH II 

¢opMBpOBBnCH CliCT9MOi! CBIIHUOBhiX Al!B~parM ll 4-MeTpOBhiM KOJinl!M8TOPOM B 3BQHTHOi! CTe-

ne, 17--M930Hbl UpOXOilBnB 'Ia pea Tpll CUHHTHJinHIXBOHHbiX C'le;'llfKa( 1,2,3 ~TOpM03HIUI!ll <!JitnbTp 

II OCTaHaBniiBBJIHCb B ra30BOl! MHU!eHH BbiCOKOro ABBJI9HHH, KOTOpaH 3aUOJIHHnaCb. BOilOPOilOM 

nmt ael!TepneM ( pnc. I). Tonmnna ~nnhTpa noA6npanacb Tax, 'IT06oi "- -Meaonhi ~<Pax Tim

no OCTanasnnBanncb B Mnmenn, HnTencnBnocTb ny<IKa H3MepHnacb npn noMomn C'I9T'IIIKOB I 
1101 B 2, BKIIIO'IeHHhiX B MOHHTOpayiO CXeMy COBUB!lennl! • 

06paayromneca npn aaxBaTe 17 -M830HOB Y -KBBHTbi llpOXO.QHJill '19pe3 CBHHllOBble 

llHa<jlparMbl B KOHBepTUponanHCb n CBHHIXOBOM KOHBepTope B Sn9KTpOHHO-U03BTpOHHble IIBpbi, 

.KOTOpbte peracTpllpoBanacb TeneCKOUOM, COCTOllillBM B3 CllHHTBnnll!lllOHHOro C'I9T'Il!Ka(4) 

f ill 
H 

crreKTpoMeTpa rronnoro rrornomenna(5 • CxopocTn c'leTa y -KBaHTOB NH n N0 onpe
/10/ .Qenanacb rrpn noMomn aanocexynanol! cxeMbi coBna.Qennl! ,n KoTopyro 6hiJIH axnro<Ienor 

C'ieT'IHKII 3,4 B 5, nepen KOHBepTOpOM 6btn AOMerneH BKniO'I9HHhiH Ha 8HHTBCOBUaAeHIIe CllBH

TllJITtllllHOHHhlil C'i9T'IIIK ( 6), BCKniO'Ianmnl! <jloH, CBH38HHbii! C perncTpannel! 38pli:·KeHHhiX 'IBC

TB!l, Ha nepBoll cTannn axcrrepnMeHTa ncnonhaonancll eme· o.Qnn axnroqennhiii na anTncoana

.Qenne CllBHTHnnannonHbii! C'IeT'IBK ( 7), UOMerneHHbll! a a MIIilleHbiO, flpnMeneane 3TOro C'I9T

'IRKa He npaBeno. K CKOnbKO-HIIfiyllh 3BMeTHOMy CHRmennro yponHH ~ORa, II B OCHOBHblX B3Me

peHHHX OH He BCUOnb3onanca. 

CxeMa coBnaaennl! • 3 ~4 +5-6' aanycxana paaBepTxy cxopocTnoro nHTnnyqeBoro oc
/12/ 

!lHnnorpa<jla , Ha BXOilbl KOTOporo fibiJIH A0)1aHbl BMnynhCbl OT BCeX C'IeT'IHKOn, npn llOMO-

mn nonyqennbiX ocnnnnorpaMM nponanoannca BpeMennol! II aMnnnTyllHbill ananna aaperncTpn-

pOBSHHbiX COfihiTHi!. 
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4, HaMepeamr, PeaynbTBTbi 

HananKa 11 KannopoBKa annapaTyphi Obi/Ill BblnonaeHbi B npenaapnTenbHbiX sKcnepnMea

Tax, rne B KaqecTne Mnmean ncnonbaonancn ~nnKnfi aonopon, aannTblfi B TOBKOCTeaawfi co

cyn nbroapa, B OCHOBHbiX H3MepeBHliX HCnOnb30BanaCb ra30B8ll MHWeHb Bb!COKOrO UBBneHHll, 

Mnmeab aanonasrnacb BOAOpOAOM ann AefiTepneM AO A8Bneann oKono 25 aTM, KonnqecTBO 

raaa n Mnmean onpeAennnocb nyTeM aaaemnnaann c ToqaocTbJO, nyqmefi 0,3%, n Bbionpanocb 

TBK, qTQObl qi!CITO OCTBIIOBOK 7T- -Me30HOB B BOAOpOUe H AefiTepnn ObinO OAHHBKOBbiM B 

npenenax necKOIIbKUX llpOUeHTOB ( TOpM03Hbie CnOCOOHOCTH BOAOPOU8 ll AefiTepnn, BblpB>KeH

Hble B Man CM 
2 
/r, OTnnqaJOTCH B 2 paaa), nonpaBKa, yqHTbiBBIOIIlBH neoonbWOe OTnaqne Be-

ca raaa OT pacqeTI!Oro, BBOCHIT8Cb B peaynbT8T H3Mepennil, npennapHTenb!IO ObiiiO noKa38-

110 0 qTO CKOpOCTb cqeTa y -KBaBTOB nnneiiao pacTeT c yaennqeaneM nnoTaoCTH raaa (eM, 

puc, 2), 

0Taomeane cKopocTeii cqeTa Nn/N0 Obtno onpeneneao B nnyx cepnnx naMepeanlt, npo

non~anmnxcn oKono 100 qacoa Ka~aa, B npouecce naMepeaail Mnmeab nonepeMeaao aanon

asrnach aonoponoM n neltTepaeM, CKopocTH cqeTa Na n N0 obmn naMepeHhi npn paannq

BhiX Tonmnaax cananoaoro KoanepTopa. Aaanoruqabre naMepennH ObinH Bbmonaeaw n c nyc

Toil MHWeHbiO, fa30B8ll MIIWeHb nepnonnqecKH 38Meanii8Cb Mlllli8Hb!O H3 rnnpnna nHTHH (LiB), 

no Bb!XOUY y -KBBHTOB ll3 KOTOpoi! ocymecTBJIHITCH KOBTpOITb 38 CTBOHITbBOCTbiO annapaTy-

pbl, KpoMe Taro, ycTaaoBKa ob!na npoKannopoaaaa necKonbKO paa B Teqeane naMepeHHfi npn 
/13/ 

noMoma aaaoceKyHAHbiX ncToqanKoB caeTa , B oTnenbHbiX sKcnepnMeHTax 6b!na onpene-

neaa nonpaaKa, yqnThiBaroman nepeaapanKy rr- -Meaonoa aa neTy, 3Ta nonpaBKa, casraaanaa 

B OCHOBHOM C nepeaapHUKOi! B OOKOBb!X CTeBKBX MHllieHH, OKaaanaCb aeoOnbWOli ( HeCKOnbKO 

npoueBTOB oT cKopocTn ·cqeTa·a cnyqae nycTofi Mnmean) n onnaaKoBofi nnsr nycToA n aanon

aenaoi! raaoM Mnmean, <Pan cnyqai1Hh!X connaneani! cocTaBnan no ncex cnyqaax Menbme 1%. 

PeaynhTBTbl naMepeann npnneneHbi B Ta6nnue 1. Benn'IHBbi N a n N 0 6bmH nony-

'18Hbl ll3 9THX UBHHbiX KBK pa3HOCTH CKOpOCTeli cqeTa ~C KOHBepTOpOM - 083 KOBBepTopa' 

n 'Mnmenb c raaoM - nycTan Mnmeab.', Bennqnnw oTaomeanfi N 8 /N0 • onpenenenawe B 

nepnofi n BTOpoi! cepnax, oKaaanncb onnaaKOBb!MH B npenenax norpemaocTeil naMepeann: 

nnn KonnepTopa Tonmnaon 5 MM NB/N0 c 4,42~0,27 n 4,36~0,25 (cpenaee no nnyM cepHHM-

4,39~0,18) n Ana KOHBepTepa Tonmnaofi 2MM NttN 0 = 6l~0,9 n 4,9 :!:0,7 (cpennee-

5,4:!:0,6). 

B nonyqeBHbie aennqnahi obma naeceaa nonpanKa, KOTopaH y'IHTbiBBna paannqne B s¢-

~eKTHBHOCTH perHCTpHUHH y -KBanToB, cnaaaaaoe · c nannqneM nopora y cxeMbi connane-

HHii:. nmr onpenenennn 9TOii nonpaBKH Oblllll H3MepeHbl na ocunnnorpaMMHX aMnnHTYUb! HM

nynbCOB qepeaKoBcKoro cneKTpoMeTpa Ai n naiinear,r aennqaHbi oTaomeanl! N 8 /N0 npn 

paannqHbiX YPOBHHX oopeaaHH!I aMnnnTynaoro cneKTpa A 5 mln (puc. 3). 0AliOBpeMeano no 

naaecTHbiM cneKTpaM y -KBaHTOB B peaKUnHx ( 1), ( 2) n ( 4) obma Bhrqncnena aaaucn-
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MOCTh NH /N0 OT A 6mln c y'IBTOM pa3pBWBHIH< cnBKTpOMBTpa ( 28% npn aaBprnn 130 Man) 

.nna cny'laH, Kor.na nopor pBrncTpatum panea aymo. OyTBM cpanaBana Bbi'lncnBnaoll n nony'IBH

aoll 8KCnBpHMBHTBllhHO 3BBHCHMOCTBII (pnc, 3) 6binH onpB.tt";llBIIbl nonpaBKH: .!tllH KOHBBpTopa 

TOllllOIHOl! 5 MM- (8+3)% H ,l:tllH KOHBBpTopa TOllWHHOll·2 MM- (5+2)%. 00CllB BBBilBHHH 

STHX nonpaBOK OTHOWBHHH NH/NO norry'lBHbl paBHbiMH 4,75!0,20 H 5,6!0,7 llllSI KOHBBp-

TOpOB TOniiiH.EIOl! 5 MM H 2 MM COOTBBTCTBBHHO, 

3cj>cj>BKTnnaocT& pBrncTpannn y -KBBHTOB TBrrBcKonoM 6bma onpB.ttBrrBaa n aKcnBpHMBa- • 
/14/ 

Tax, BbinorrHBHHbiX aa ny'IKB anBKTpoaon • H3MBpBana 6bmn npoBBilBHbi npn pa3HblX aaBp-

rnax anBKTpOHOB B pa3nH'lHblX TOniiiHHBX KOHBBpTopa. Ha OCHOBBHHH norry'IBHHb!X .!tBIIHbiX 6bi

llH Bbi'lHCrrBHbi scj>cj>BKTnnaocTB c1 c2 n c4 • ToqaocTh onpBnBrrBana a<)><jlBKTnnaocTn 

aTnM MBTOilOM 6bma onBHBHa nyTBM cpaBaBana aall.ttBHHbiX aa ny'IKB anBKTpoaon 3Ha'IBHHII 

scj><)>BKTBBHOCTBII C pB3YllhTBTBMH npHMbiX H3MBpBHHll scj><)>eKTHBHOCTH TBlleCKOITa HB ITY'IKB y 
/15/ . 

KB8.EITOB B OK83LllBCb paBHOl! 2.;.4%, OorpeWHOCTb BBllH'IHH, HCnOllh3yBMbiX rrpn onpepe-

llBHBH S , BWB MBHhWB, TBK KBK B <)>opMyrry (5) BXO.!tSIT ae 3H8'19HHSI s<jlcfleKTIIBHOCTell, a 

TO/IhKO HX OTHOillBHHSI, 3TH OTHOWBHIISI norry'IBHbl paBHbiMII: c
4 

/c 
2 

= 0,987!0,004; 

c 1 /c2 - 0,78!0,02 .ttnSI Ko:IIlepTopa Tonmnaoll 2 MM n c 4 /c 2 = 0,978:!:0,007; c1 /c
2
=0,66:!:0,02 

.!tllSI KOHBBpTopa TOnillHHOJ! 5 MM, Eb!llB Bbi'IHCllB.Eibl T8K)!{9 OTHOWBHHSI CKOpOCTell C'IBTa N H 

H N0 .!tllSI TeneCKOnOB C 5-MBllllHMBTpOBb!M B 2-MnnniiMBTpOBbiM KOHBBpTOpOM, 0ony'IBHHbl9 

nenn'lBUbr 1,74:!:0,05 (no.nopo.n) n 1,97!0,04 (.ttBitTepiil!) n rrpe_nenax norpewaocTell conrranii 

C .!tBHHbiMH npHMbiX H3Mepeanll: 1,85!0,10 H 2,2!0,2, 

OoncTannn aall.ttBB.EibiB 3HB'IBHUSI OTaoweaul! cKopocTeil C'lBTa u a<)><)>BKTUnaocTell n <Pop-

Myny ( 5); nony'laBM S = 2,90! 0,18 no .!tBH.EibiM U3MepeiiHH C 5-MUllllUMBTpOBbiM KOHBep,-

TOpOM, Pe3yJJhT8Tbl U3MBpBHUi! C 2-MUJlllUMBTpOBbiM KOHBBpTOpOM MBHBB TO'IHbi: S =3,+0,5, 

llnn nponBpKn ncnonh3onaanoi! npone.nypbl onpBnBnBHUSI S 6blna nponeneaa TBK)!{e 

cBpnn U3MBpeanl! npu noBblillBHHOM aanpn)!{eann aa <)>oTosnBKTpoaaoM yMHO)!{UTBne qepeaKoB

CKoro cnBKTpOMBTpa (Koa<)><)>nnneaT ycnnBHUH yMHO)!{IITenn 6btJJ ynenn'IBH B 1,5 pa3a). 3Tn 

113MBpBann nann pe3ynhTaT, connanwnll c nony'IBHHbiM B ocaoBHbiX U3MBpeamiX: S =3,2:!:0,3. 

Hapn.ny c onucaaHbiM Bbime aMnnt_ITYilHbiM aaanu3oM npu noMomu ocnunnorpaMM 6brn 

npoBe.ttBH TBK)!{B npeMBHHoll aaanu3 3aperucTpuponaaablx co6biTUll. Pacnpe.ttBneauB co6btTui!, 

3aperucTpnponaaubiX B cny'laB aanonaeaaol! ra3oM Mnmeau no npeMeau 

TOM OCTBUOBKH rr- -MB30H8 (curaan OT C'IBT'IUKB 3) U npOXO)!{,I:t9HUBM 

MB)!{Ily MOMBH-

y -KBBHTB qepe3 

TBnBcKon (curaan oT C'lBT'IHKa 4) oKa3anocb 6onBB y3KHM, 'IBM B cnyqae perucTpanun <)>oaa 

(y.naneanB ra3a U3 MUmBau, y.nanBaue KOIIBepTopa). 3To no3nonnno HecKonhKO yMeHbillUTh 

norpBmiiOCTh onpBneneiinn S rryTeM oT6opa co6btTnll B 6oneB y3KOM npeMeiiiiOM ·niiTepnanB 

1\t , 'IBM sTo no3nonnna c.nenaTh cxBMa conna.neaull. KaK nnniio H3 puc. 4, rne rrpnne.neabt 

pB3YllhT8Tbl TBKOI'O OT6opa, npn YMBHhillBHHH tu norpBwaocTb L\5/S YMBIIhmaeTcSI 3a 

C'IBT CBII)!{BHHH <)>oaa .no 5% npn 1\t - 3 aceK, Opn .nanhHellmeM cy)!{BHIIH HHTepnana 1\t 

ypOBBHh <)>oaa npo.ttOn)!{BBT 6biCTpO na.ttBTh, O.!tHBKO HB'lHHBeT YMBHhillBThCSI II 'IIICJJO 'rrone3.Eib!X' 

C06biTHll, 'ITO npiiBOilHT K B03p8CT8HHIO norpeill.EIOCTH L\5/S. 

8 

3aa'IBHIISI S , nony'iBHHbiB np11 pa3nU'IHbiX 1\t OK83anHCb OllUHBKOBbiMII (puc, 4), 3TO 

CBIIIlBTBnhCTBYBT 0 TOM, 'ITO HCITOJlb30B8HH8ll B IIBCTOSiillBll pa6oTe nponenypa Bbl'IHTBHHSI 

<)>oaa CB060ilH8 OT BJJUSIHUSI CHCTBMBTU'IBCKUX norpBWHOCTBi!, 0KOH'I8TBnhH8SI BBnU'IIIHB s 

6btna onpe.nBnBaa rrpu 1\t ~ 3 aceK. Oa8 nonyqeaa panaol! 

s & 2,94 ! 0,15. 

K8K nunao n3 T86JJH!lbl, nonyqeauoB B aacTOSiillBll pa6oTB 3Ba'tenne coBn8naeT c pe3ynhTBT8-

MU nocneAHUX n~Mepeaul! s II nOilTBBp)!{,l:t89T CyiiiBCTBOBBHIIB 3HB'liiTBllhHOI'O pa3nU'lHSI 

M9)!{/lY llBHCTBUTenhHOi! BBnii'IUHOJ! S II eB 3H8'19HUBM1 II8I1.ttBHHbiM H8 OCHOB8HHII SKCnBpii-

MBIIT8nhHbiX llBHHblX 06 o6p830B8HHH 'rr -M930HOB. 

T86niin8 2 

ll8HHbl9 0 Benii'IIIHB S , nony'IBHHbiB K cepB/lHHe 1966 r, 

AnTopbi MeTon II3MBpBHIISI 

Panolsky, Aamodt, Hadley/S/ 

Chinowsky, Steinberger/6/ 

Khuehner, Merrison, Tornabene/7/ 

Ryan/4/ 
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Mycua, OyTpyxnll, OpoKowKull 

Kloeppel /9/ 

HacToamaSI pa6oT8 

Cpe.naBe B3Bemeaaoe 

08pHhill cnBKTpoMBTp 

CnuaTIInnanuoaabiB C'IBT'IIIKII 

08pHblH cneKTpOMBTp 

08pHbill cnBKTpoMeTp 

qepeHKOBCKUi! llBTBKTOp 
nonHero nornomBHUSI II 
CllUHTUnnSIIliiOIIHblB C'lBT'IIIKii 

)!(unKo.ttBllTepuBBaSI ny3hipbKO
naa K8Mep8 

qBpellKOBCKHfi llBTBKTOp rron
HOI'O rrornoiiiBHHII II CUIUITUn
nHUUOllllbiB C'IBT'IUKU 

s 

2,36 ! 0,74 

1,5 ! 0,8 

2,36 ! 0,36 

3,16! 0,12 

2,8:!: 0,3 

2,89 ! 0,09 

2,94 : 0,15 

2,93 ! 0,06 

Opn'IUHbi aroro pacxo"meanll aBHCHhl, o.naaKo cne.nyeT OTMeTUTh, 'ITO pe8KiliiSI p + p ... d +"+ 
/16/ 

n6nu311 rropora 6bma uccnenosana ncero numb B o.naoll pa6oTe 6onee ABCSITU neT. H8-

38.tt. Ehlno 6bt nechM8 JKenaTenhHO ·yTO'IlliiTh aTn naaabte, IIcnonh3Yll cero.ttaHmBIOI01 6oneB 

conBpmeaayiO sKcrrepnMeaTanhHYIO TBX!IIIKy. 

B 38KniO'Ieane nonh3YBMCSI cny'laBM rro6n8ronapUTh A.<P. llyaal!nena u B.H. PbiK8nnaa 

38 noMOillh B p83pa6oTKe annapaTypht, ,E.B. AancoBU'la, A.M. Eannuaa u C.C. fBpmTei\aa 

38 o6cy)!{Jleane pe3ynhT8TOB u M. Croaony u n.H. nony6oapuaony 38 ITOMOillb B o6pa6oT-

Ke ocuunnorp8MM, 

9 
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