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1. .no 1961 roaa naMepeans an~~epeannanbHbiX ce'teani!: ynpyroro pacceRHI'IR 

-1- -
1T -H 1T -M930HOB Ha npOTOHaX Upl'l -BCBX DOCTyUHbiX aHeprHRX1 BKniO'taR CaMbiB 

Bb!COKI'le, orpaHH'IHBani'ICb1 B OCHOBHOM 1 Y3KOi!: oonaCTbiO yrnoB paCCBRHI'IR 30°-40° 

.. B CHCTeMe UBHTpa Mace, Tipl'l STOM. peaynbTaTbl OblnH TaKOBbl, 'ITO yrnOBbiB pac

npeaeneHHR ynpyroro rr+ p-n 11- p -paccesransr npa oaaol!:_ n Toll: )1{9 aaeprnn a npe

aenax SKCnepi'IMBHTanbHOi!: TO'IHOCTH COBrraaanR H RMenR ~OpMy MaKCHMyMa Bonl'l3H 
0 . . 

yrnoa paccesrHHsr 0 , peaKo cnaaaBme~o K KpasrM yKaaa~aoi!: oonacTR. 

TeopeTR'IBCKOB onD:caane yrnoBOI'O pacnpeaeneansr ynpyroro pacceRHHS! uenH

KOM ~CHOBb!BanOCb Ha KnaCCR'IBCKOi!: KapTRHB DH~paKUHH OT qepHOI'O RnR ceporO 

mapa, ae npoTRBope.;Hamei!: aKcnepnMeaTy, CoBnaaeane ceqeani!: ansr "+ p - n 

" - p -aaanMoael!cTBHl!: oo'bsrcasnocb · KaK cneacTBne oaaol!: na Teope~. TioMepaaqy- · 
.. • I \ 

Ka,· _cor naCHO KO_TOpOMy B · SCRMUTOTR't9CKOl!: OonaCTR npR DOCTSTOtiHO oOnbWHX aiiBp-

I'HRX 

au . + au --(IT p) =--(IT-p) 
dO dO ( 1) 

HaMepeansr_aH~~epeHUHSnbHoro ceqeaHR ynpyroro pacceSIHHS!. aae an~paKUROH

HOI'O KOHyca OblnR CABnSHbl TOnbKO ansr HBKOTOpb!X aaeprHl!, TpyAHOCTH 9THX SKene-. 

pHMBHTOB Ob!nR CBS!38Hbl C Manol!: BenH'IHHOl!: C9'19HHS! H OTIIOCHTenbHO HH3KHM ypoB

HBM 9KCU9pHM9HTSnbHOI! 1T9XHRKH, 

B 1960-1961 roAax nosannocb aecKonbKO TeopeTH'IeCKB_X paooT, npHaneKaB-

WHX BHRMaHRB 9KCnepRM9HTSTOpOB K nponeccaM ynpyroro pacceSIBHH 1T -M930110B 

aa npo~oaax aa oonbmHe yrnbl. B To )Ke apeMsr_ ycoilepmeacTaoaaaHe paanH'IBoro 

pOAa CUHHTHnnRUROHHbiX R qepeHKOBCKHX C'I9T'IRKOB1 8 TSK)K9 WHpOKOB BH9Dp9HH6 

B 9KCI19pHM9HT RCKpOBb!X _KSM9p .aenano UOCTaHOBKy STHX 9KCU9pHM9HTOB Bnonae 

peanbaol!:. 
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HaCTOSIW8SI paooTa IIOCBRWeHa OIIII~HIIIO .r:tBYX rrpe.nnomeHHbiX aBTOpOM It BbinOII

HeHH~X a 1962-64 ro.nax aKcrrepnMeHTOB rro naMepeaHro .r:tH~~epearrnanbBoro ceqe-
o 

anSI yrrpyroro IT+ p - pacceRBIISI aa yron 180 B oonacTI! nMrrynbcoB 3-5 faB/ c. 

ll!!CC9pT8UHR COCTOHT 113 IISITII rnaB II .r:tBYX IIpii!IO:lKG~IIfi. ITepB8R rnaBa SIB-

nSieTCSI ~Be.neaneM. 

"2. Bo BTopon rnaBe KpaTKO paccMoTpea~ TeopeTI!'leCKIIe 11 aKcrrepiiMeaTanh-

Hbie paoOTblt rrpe.tiW9CTBOB8BWIIe IIOCT8BOBK9 OIIIICbiBSeMbiX SKCIIepHMeHTOB. 

a) B pSI.r:tY TeopeTII'leCKIIX MO.r:tenefi rrepBOfi paCCMOTpeaa TeOpHSI KOMIIIIeKCH~X 

. /1-3/ 
yrnoBbiX MOMeHTOB · ( TeOpiiSI Pe.nJKe). 

AcnMrrTOTII'l9CKHfi Bllri. aMIIIIIITY.r:thi paccestHIISI aaaa.n BIIepBbte obin nonyqea. 
/4/ . .. . . . 

fpiiOOBbiM : M(s,u) = M+(s,u ).+ M _:(s,u) 

-IITa±(u) (2.) 

M ± (s,u) =Sa ±(u) + u e r (u). 

sin ITa ± (u) 

IToBe.neane aMrrnUTY.tl~ paccestHIISI aaaan onpenenSieTcst rrap?n KoMnneKcao conpst-

JKeHHbiX IIOIIIOCOB at (u) =j(u) ;!:+, KOTOp~e COBIIa.tiaiOT IIpll u .. 0 • CBOfiCTBa 

STOfi aMIIIIHTY.tlbl TRK0Bbl
1 

'ITO OHR OIIHCbiBaeT OOMGH COCTOSiini:eM, KOTOpoe !Ipll 

nonyuen~x aaaqeJiHSIX a± ( u) cTiiaoBBTCSI ¢11aHqecKofi ·qacTHIIefi - ~epMnoaoM. 

llH~¢epeHIIHanbaoe· ceqeaHe ynpyroro · ITp -pacceSIHI!st aaaan IIMeeT sll.tl: 

du 

dO 

• R(u) 
5 

a[ a ± (u) ...: 1] (3) 

rna nepBhtii 'l/IeH aaBHCHT TonhKO oT rrepenaaaoro HMrrynbCa, 'r.e. orrpe.nenSieT. ¢op

My ~~ , . a aropon onpe.nenSieT aaepreTII'leCKyro aaaHcH~ocTb du /dO . Teo~HSI ae 

npe.ncKaahiBaeT BBAa R(u), no aaanor11n c pacceSialleM anepen MOJKHO_ cqnTaTb, 

'ITO R(u) nMeeT BHn aKcnoaeH!IIIHIIbHoro IIHK_a. O!lllHKO TeOpHSI npencKaa~aaeT, 

'ITO illllpltHa IIHKR oyneT norapii¢MB'l9CKH yMeHbillRTbCSI C. pOCTOM aaeprHH s ; 

Teopnst PenJKe npencKa3~saeT pa3IIH'lHO~ noBeneHHe nn~~epeanHanbaoro ce-
. c 

'lGHIISI nnst IT+p -H IT-p-_-pacce.smn.lt aa3an,.nocKo!IbKy, KBK sH.tlHO 113 p11c. 1, 

aTH nponecc~ onHc~aaroTcst pa3a~Mll nonrocaMll PenJKe. IT+ p -paccestHHe aa3an 

OIIHC~aeTCS! IIOIIIOCOM, aa TpaeKTOpHII KOTOporO nelKI!T-~H3lt'leCKRS! 'laCTHIIR C 
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KBRHTOBbiMH 'lHCIIRMH HafiTpoaa. llnst IT -p -paCCGHHHSI Ha3an OOMGH STHM COC'I 

aHeM 3anpemea coxpaaeaneM 3apHna. 

B TeopHH PenJKe cocTOSIHHe, qepea KOTopoe npoHcxonHT o6Mea, nMaaT m 

peMe~a~t\ CIIHlle OnaaKO B cnyqae .. 1T +p -paCC9S!HHSI HR38.tl STIIM COCTOSIHHaM 

o~Tb aet\Tpoa. Ecnn aenTpoa ae BeneT. ceost KaK f!onroc PenJKe, a HMeeT nocT 

' du Hblfi CIIHHo TO a ± ( u) "'. const ll -;rrr- oyneT HM9Tb HHy!O 38BHCHMOCT 

oT aaeprnH. 

CyMMHpySI, MOlKHO CK838Tb1 'ITO TeOpHSI KOMIIIIGKCH~X yrn~B~X MOMeHTOB 

CTHMYIIHpOaana H3Y'l9HH9 aaepreTit'lGCKOt\ 3RBHCII~OCTII nH¢¢ep9HIIH81IbHOrO ce~ 

ynpyroro IT · p -pacceSIHHSI .saaan, 113Y'IEiaHe · ¢opMbr' yrnosoro pacnpeneneanst 

q:eaHB pacceaHHSI aa3a.tl H ee H3Meaeaue c aaeprHen 11 cpaaaea11e ceqeaHSI nn 

IT + p -n IT- p-pacceHHHSI aa3an. 

o) IToMepaH'lYK It rpHOOB paCCMOTpeiiH npooneMy IT+ p -pacceSIHHSI 11:838 
/6/ 

OCHOB9 nncnepcltOHHblX COOTHOW9HHt\o B p~OOTa OHH IIOKR381IH,' 'ITO e.CIIH aT1 

nponecc paccMaTpnaaTb KRK coaoKynaocTb npoueccoa, orrHCbtaaEIMbiX nuarpaMt. 

aa pHCo 2, ~ 8CHMIITOTH'l9CK09 IIOBenaHHe Ca'i:aHHll oyneT OIIpenaiiHTbCll IIOIIIO• 

aKnan KoToporo ae KoMneacnpyeTCSI pa3peaaMH a cnyqae nncnepcnoaa~otx cooTJ 

weann c Bbl'lHTalJHS!Mll ae oOIIbWe onaoro •. B aTOM cnyqae .tiH¢¢epeHIIH8!IbBOe ( 

qeane pacceS!HHll aa3an ae,3aancBT.OT aaeprnn H_oTIIH'IHo OT aynSI a noaon&H 

mnpoKon. oonacTH yrnoa pacceSIBHSI (} • IT - m/E LAB. B cnyq:ae .tiHcnepcHOHJ 

coo·uomeaHil c B~'IHT&HHSIMll oofu.me onaoro nn¢¢ epeauHan&aoe ceqeHHe pacc1 

aaaan cocpa!IOTO'l9Ho: B 3HB'lHTen&ao Maa&meM Hl!TapBane yrnoa, a nonaoe ce'l: 

ane yo~otsae'l' c aaeprnen 3Ha'IHTan&ao obiCTpee, 'taM i/ E LAB 

a) Ewe onna nonxon K npooneMe pacceSIHHH aa3an aosMoJKeH .a:a ocaoBe 

Cll'leCKOro pa3nOJK9HHSI 8MIIIIHTyn~ paCCaHHHSI B pSI.tl nO naprrHaiibH~M BOIIHaM, 
/6 7/ 

XI!Hrres7 npocyMMllpoBa/I a'l'oT pstn ' , npennonolKHB, 'ITO ¢a3bl paccaSIHHll se~ 

ceost rnanKo a ¢y.a:101HH op6H.Tanbaoro KBal!Tosoro 'lHCna L • ITpn aToM uony' 

~To a.paccestann Ha3an nonJKe.a: nossnSIT&CH IIHK, mnpHaa KoToporo.nopstnKa m: 

nn¢paKnaoa.a:oro mi:Ka :Bnepen, a s~ot6oTa a .. L 2 pas· Mea&we, rne L -MaKcn: 

H~t\ yrnosot\ MOM~HT1 .tlBIOWHt\ 9¢¢eKTHBB~t\ BKnan BO saaHMO.tlet\CTBHe. B. pat. 

aTOt\ MO.tl91IH B 3SBHCHMOCTH_OT npennonoJKaHHt\ 0 IIOBa.l(eBHH ¢aa MOlKHO nony 

pa3nH'IH~e npencKa3aans o noBeneanH ceqaaHst a ¢YHKUHH aaeprHH - oT nocTc 

CTBa no ., 1 / E ~AB 
TaKHM oop830M, Bee p~CCMO'J'peaa~e Monenn npencKa3~BaiiH cymecTBOBI 
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ABYX rrpSAIIOJK9HHhiX 8BTOpOM H BhlllOII
UO naMepennro nn~~epenunan&aoro ceqe-

1800 B o6naCTH HMHYilbCOB 3-5 faB/c. 

n ABYX npnnoJKe~nll:. ITepBan rnaBa nB-

rpeahl reopernqecKne n aKcnepnMenran&-_ 

traaoBKe. onnchJBaeMhlX aKcnepnMearoB. 

paccMorpeaa Teopnn KOMnneKCHhlX 

paccenann naaaJl BrrepBhie 6hln nonyqen 

-lira± (u) (2.) 
r (u). 

(u) 

onpenennercn nap?ll: KOMrrneKcRo conpn

CBolicTBa 

tmchrBaer o6Mell: cocronini:eM, Koropoe npn: 

LnBnTCn ~nan:qecKoli qacrnnell: - ~epMnoaoM. 
"P -paccenann aaaan nMeer ann: 

- 1] 
(3) 

nepenaaaoro nMuyn&ea, -T.e. onpeAenner. ~op

aaBncnMocT& du /dn . Teopnn ae -

c paccenaneM BnepeJl MOJKHO_ cqnrar:&, 

nnB;a. 0Jl1taKo reopnn npencKa3hlBaer, 

yMeR&war:&cn c pocroM aaeprnn s ; 

ce

nocKom.xy, KBK BHAHO H3 pnc. 1, 

PenJKe. "+ p ;..paccesmne _aaaaJl 

Koroporo ne~r ~n:an:qecKan qacrnna c 

I 

\ 

.KBaRTOBhiMH qn:cnaMn ll:ell:rpoaa.llnn "-P -paccensnn ll:aaan o6Mell: arnM cocron

aneM aanpewea coxpaaenneM aapnJla. 

B reopnn _PenJKe cocronnne, qepea Koropoe nponcxonnr o6Mes, nMeer ne

peMeHll:hill: cnna. OnaaKo B cnyqae "+p -paccenann ll:aaaLt arnM cocronHHeM MOJKer 

6hlTb ll:ell:rpoa. Ecnn.aearpoa ae saner ce6n KaK nonroc PenJKe, a nMeer nocronn-
' - d Hh!ll: cnna, TO · a ± ( u) = const n --ern- 6yLter nMeT:& nayro aasncnMOCT:& 

or aaeprnn, 

CyMMHpyn, MOJKHO CKaaaTh, 'lTO reopnn KOMHII9KCHhlX yrnOBhlX MOM9HTOB 

crnMynnposana nayqesne aneprernqecKoll: aasncnMocrn Ltn~~epennnan&aoro ceqeann 

ynpyroro " p -paccennnn aaaan, nayqeane-~opMhl·yrnosoro pacnpenenesnn ce

qeann paccennnn aaaaLt n ee naMeaeane c aaeprnell: n cpasaeane ceqeann Ltnn 

" + p -n "- p-paccennnn aaaaLt. 

6) IToMepaaqyK n fpn:6oa paccMorpenn npo6neMy " + p -paccenann aaaaLt aa 
. 161 

OCHOBe LtHCrrepCHOHHhlX COOTHOW9Hnll:, B p~60T9 oan noKaaann, qro ecnn aror 

nponecc paCCM8TpHB8Tb KaK COBOKyHHOCTb npOU9CCOB1 OliHChlB8SMhJX LtHarpSMMaMH 

ll:a pnc. 2, ~ acnMnrornqecKoe noseLtenne ceqeann 6yLteT onpenensr:&cn nonrocoM, 

BKnaLt Koroporo se KOMneacnpyercn paapeaaMn a cnyqae LtncnepcnosnhlX coorso

weanll: c Bh~nraannMB se 6on:&me onsoro. B aroM cnyqae Ltn~~epennna~:&aoe ce

qesne paccensnn saaaLt se aaBncnr or aseprnn n_ornnqso or'synn a Ltoson:&so 

mnpoKoll:. o6nacrn yrnos paccensnn (} .. " - miE LAB. B cnyqae ·nncnepcnosnhJX 

cooraoweanll: c BhlqnTaannMB 6oit:&me OLtaoro Ltn~~ epennnan:&aoe ceqeane paccesann 
' ' 

ll:aaaLt cocpeLtOTO'leno; B aHa'lHTellbHO Mea:&meM n:s~p~a~e yrnos, a nonaoe ceqe-

an:e y6hlsaer c aaeprn:ell: aaaqn:ren:&so 6hlcrpee, qeM 1 IE LAB 

a) Eme oLtnH rroLtxOLt K npo6neMe paccensnn saaaLt soaMoJKea aa ocaose .Knac

cn'leCKoro paanomean:n aMrrnn:rynhl pacceasn:n s pnLt no napunan:&HhlM aonnaM. Bno-
.. . 16,11 - ~ 

xn:suea npocyMMBposan aror pnLt , npennonoJKns, 'ITO 'l'aahl paccensns senyr · 

ce6n rnaLtlto s ~ysxnnn op6n.ran:&soro KBa-sroaoro 'lncna L • ITpn aTOM nony'laercn, 

'ITO s.paccesann: aaaaLt LtOIIJK9H nonBnnr:&cn nnK, mnpnaa Koroporo nopsnKa mnpnahl 

LtH~paK~HORHOrO mi:Ka EinepeLt, a Bh!OOTa B,. L 2 paa· M9HbW9 1 .rLte L- -MBKCHMallb

ll:hlll: yrnosolt MoMenr, aaromnlt s4J~eKrnsnhllt BKIIBLt so B3anMoneltcrsne. a· paMKax 

arolt MOLtenn: a aasncnMocri or npeLtrronoJKeanlt o nosenesan ~aa MOJKRO nony'lHTb 

Paann'lnhle npencKaaaa~n o noaenesnn ceqesnn 

crsa LtO .. 1 I E ~AB 
TaKHM o6paaoM, see p~ccMorpennhle MoLtenn npeLtcKaa&IBann cymecrsosas:ne 
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nnKa B ynpyroM paccenaaa IT+ -Me3oBoB aa npoToaax a onpeneneaayro snepreTR-

qecKyro 3aBncnMOCTb na¢¢epeauaanbaoro ceqeaun. 

Han6on&lllaSI aaeprusr IT +-Me3.0BOBi npn KoTopoll: K 1962 rony 6bmo H3Me-

peno nu¢¢epeauuanbaoe ce.feaue nnn, yrnoa paccesrausr 6onbme 90° B c.u.M., 6bUia 
- ' /8/ 

paaaa 990 Maa. Oao 6bmo npu6nH3RTenhHO H30Tponno aa ypoaae 0,3 M6/cTep ..• 

IT- P-paccenaue_ 6bmo H3BecTno no aaepran 2,5 raa/c .a TolKe 6blno n3oTponao 

B 3anael! nonyc<jlepe aa ypoaae O, 1 M61'cTep. Tipn 6onhmnx aaeprnnx cymecTBOBa-_ 

nn nae oneaKH nopsrnKa aennqnabl ceqeann 
0 0 . 

saeprnn 2,8 fsa/c a ( 140 -180 c.u.M.) 

- ~ /9,10/ 
B lipon;ecce ,rr +n-+ IT +n . .• llna 

< 0,02 M6, nnsr aaeprau. 7-8 raa/c 
0 .. 

a (:! 90 c.n.M.) ' 0,06 M6. 

0caOBbiB8SlCb Ha npRB9li9HHbiX Bblme TeOp9T'I!'l9CKHX H SKCn9pHM9BTanbHbiX 

npennocbmKax, Mbi npennpnannn nonbiTKY H3MepHTb nu¢¢epeanaa1Ibaoe ce

qeane ynpyr?ro IT+p -paccellHBll Ha3aA B o6nacTR HMnynhCOB 3~. faa/c. TiocKOnbKy 

cymecTBOBaamue si:cnepaMeHTanbHbie naaable npu Mel!hmux aaeprnsx yKa3b!Bann na 
- ' - ' - 0 -. . 

H3oTponuro nu¢¢epeannanhl!Oro ce'leiDill B o6nacTn yrnoa pacceRHHSI > 90 c.n.M., 

Mhl C'l'I!T81IH1 'ITO AnSI YCT8HOB1I9HHli <jlaKTa cymeCTBOBaHHSl npeJ:tCK83b!Ba9MOTO Teo

pnel! nnKa, nocTaTO'll!O n3MapHTh da I d n npn aecK01IbKHX aaeprnSIX B ysKoM 
' -· 0 

TeiieCHOM yrne a6nnsn yrna pacceliHHSI 180 c.n.M. 

, ~~ B rnaBe 3 KpaTKo paccMoTpena KHHeMaTHKa ynpyroro IT p -paccesriDisr n 

npHB9):t9Hbl <jlopMY1Ibl JlnSI paC'l9Ta Be ex KHHeMaTU'l9CKHX B91IH'IHH. 0co6eHHOCTH. 1m-

HeMaTHKH sTOTO npouecca saKl!!O'IBIO_TCSl B TOM1 'ITO rr -Meson, ynpyro paccesra-
0 . ' 

Hblil: aa yron 180 B c.u.M., B na6opaTOpBofi cncTeMe 
... 0 

nMeeT yron paccesrann 180 

n ero nMnynhc no'ITH ae saancnT oT aaeprnu nanaromero rr -Mesoaa n paaea 

· npn6nH3HTenbl!O 400 Maa/c. B cooTBaTCTBHn · c sTnM npOT!JH, neTnmnl! anepen, 

nMeeT nMnynhc a a ., 400. M a a/ c 6o1Ibmnfi, 'I eM nMnynhc qacTnn B nanaromeM nyqKe. . . 

4. lJeTBepTasr rnaaa nocanmeaa onncaanro aamero nepaoro OllbiTa. CxeM'll ero 

npnaenel!a aa pnc. 3. Mnesr aKcnepuMeHTa. 3aKl!ro'lanacb B TOM, 'ITO KalKAali qacTn

ua. peaxu~n rr+ +p-+ p + rr·+ (4), KpoMe npoToaa-Mnmel!n, Bbillennnacb no cKopocTn c 

nOMOrnbiO ra30BbiX 'lepeHKOBCKHX C'l9T'IUKOB: Tr + -MSSOI!bl H3BBCTHO~O HMnynhC81 . . 

nanaamne aa lKHAKOBOAOpOJ:tHYIO Mnmel!b unnaoii 168 CM 1 BblliBmuiHCb. ns nyqKa 

AH_<jl<jlepeHUHBnhl!biM rasOBbiM qepeHKOBCK,HM C'IBT'IHKOM C
1 

H .CIIUHTU1I1ISlllUOHHbiMU 

c'leT'lnKaMn S 1 n S 3 .·BbmeTaBmne anepen npOTOI!bi OTAa'ln !jlnKcnpoaanncb. no Ha

npaaneanro BblneTa H no CKOpOCTH ABq$epel!UB81IbHbiMH. rasoBbiMU·'l_epeHKOBCKll~ 

C'l9T'IHK8Ml! C
3 

H C
4 

n CUHl!Tl!n1ISIIIHOHHbiM C'IBT'IHKOM S a .• 17+-MElSOHbl, pac-

C9SIHI!b19 Hasan, perncTpnpOBSnHCb noporOBbiM T830Bb!M qep9HKOBCKUM C'l9T'lllKOM 

e 

l 
~ 

r; 

C 2• llnn yM8Hbrn9111!Sl <jloaa OT IT -M8SOIIOB ny'Uta H 

a· Mnmean n aemecTBe C'laT'IHKOB ncnOnb30Bancsr nope 

C'l9T'IHK C
5

• 

TiocKOnhKY acn annapaTypa pacnonoJKeaa B npn~ 

6blno Bbmenn'Ih nccneJ:tyeMbifi nponecc ae TOnhKO aa q 
.CTBnli, no TaKJKe. aa 6onbmoM ¢one nanaromnx qacTnn 

OlKHJ:tanOCb Manb!M1 TO CTeneHb llOAaBl!9Hl!ll nOlKHI 

BbiCOKOl!! .MeTOllbl. Bblli91I9llHSI KH>Kttol\ H3 'laCTHll Olll!C 

HM9Tb B BRAy, 'ITO naaaan llOCTaHOBKa llpnananganbl! 

B03MOlKHyro npnMecb aeynpyrux B3aHMonel!cTBnl!, a B 

l!M9IOT Ty lKB CKOpOCTb, 'ITO . H IIpOliYKTbl ynpyroro p -rux peaKnnl! MolKHo onpenenHTb B xone aKcnepnMeHT· 

HaT pesKOl\ yrnOBOfi H saepraTU'ISCKOl! 3aBHCHMOCTH, 

60Tbl C'IBT'll!KOB . TaK, 'IT06bl He pernCTpnpoBaTb ynp; 

B ycnoBHSIX1 6nHSKHX K HOpManbHbiM1 MOlKHO IIOl!Y'IH, 

npuMecn Reynpyrnx nponeccoB, 

B orllanbllbiX naparpacflax llaaaol! rnaabi onnc 

M93QHOB1 CX6Mbl UCliOl!b3!)BHIIHbiX rasoBb!X noporoBbl 

peHKOBCKHX C'l9T'IHKOB BM9CT9 C HX xapaKTepHCTl!Ka~ 

neans c nx noMombro acex 'lacTn~ peaKnaH ( 4). Kp• 

Hall· annapaTypa, npnaeneabx oneHKH CKopocTH none3. 

6bm npo_aelleH npn llBYX aaeprHHX JlanaromHX 17 -M 

Yron pacceSIHHH - 180°, Tenecabxl! yron ycTallOBKH 

Tipa HllTSHCHBIIOCTH nanaromnx Tr + -Me30HOB 2-2,5 

CKOpOCT:&- C'l9Ta llOl!93HblX C06biTHll 6blna Ha ypOBHe 

nepnMeHTe HaM yllanocb nony'll!Tb T01IbKO aepxnroro 

T.K. aKcnepnMeaTanbHO Mbi ae onpenenunn aena'lnn; 

c o6pa3oBaaneM MennaHHbi~ · rr -Me3oHoB. TeopeTJ 

lKa 6binH HaB03MOlKHb11 BBHAY OTCYTCTBHH. KaKnX-l!HI 

TaTbl Ollb!Ta TaKOBbi: f d a I d n ) uo 0 paBHSl9TCH 0 

llyl!bCa 8,14 H 416 faa/c ~OOTB9TCTB9HHO. ·npnaene 

CTaTHCTR'l9CKl!MH, 

Pe3yl!bTSTb1 sTore sKqnepnMeHTa 6bil!H ripenc 
. . . : . . 1111 

KOH$epelilll!IO llO $Hs)l:Ke BbiCOKHX SHeprnl!: I! Bb 
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aa npoToaax n onpeneneaayro aaepreTn-

npH KOTOpOll K 1962 • rony 6btn0 ll3MB-
O . .. 

8 pacceHHHB 6onbme 90 B c.u.M.,6oma . 
.. /8/ 

ypOBHB 0,3 M6/cTep . • 

n To~e. 6omo na~Tponao 

ITpn 6onbmnx aHeprnnx cyme_cTBOBa-
- - /9,10/ . 

nponecca·" +n .. " +n .• ~nH 

< 0,02 M6, nmr aaeprnn 7-8 raa/c 

TeopeTH'IeCKHX H SKCrrepHMBHTanbBhlX 

naMepnTb nn~~epeannanoaoe ce

o6nacTH HMrrynbCOB 3-5 raa/c. ITocxonbKY 

rrpH MeHbWHX aaeprHHX YK83hlBann Ha 
. 0 . ' . 

o6nacTn yrnoa pacceHHHa > 90 c.n.M., 

cymecTaoBaHnH npencxaahlBaeMoro Teo

nprr aecxonbKHX aaeprnax B yaKOM 

rr p -paccenann n 

aennqna. Oco6eHaoCTH KH-

rr -Meson, ynpyro paccena-
. •. 0 

HMeeT yron paccenana 180 

"-Meao·aa n paaea 

c aTHM rrpOT!JH, neTamnll anepen, 

HMttynbc qacTnn B rranaromeM nyqxe. 

namero nepaoro orroiTa. CxeMa ero 

B TOM 1 'ITO Ka~AaH qacTH

BbiAemmacb no CKOpOCTB; C 

1T + -M630Hbl H3BBCTBOro lfMnynoca, 

168 eM, BbiAenrumco. na nyqxa 

C'IBT'IHKOM C 1 If CIIHHTHnnmtHOHHhlMH 

oTnaqn ~nxcnpoaanncb no aa~ 

ra30BhlMH ~epeHKOBCKHMH 

S 3 "+-Mesonhl, pac-

raaoahlM qepBHKOBCKHM C'IBT~HKOM 

,I 

f ., 

\ I 
I ., 

{
I. 
I' 

I 

C2~ ~na yMen&meRaH ~oaa OT 1T -M630HOB ny~Xa H aeynpyrHX B38HMOA6llCTBHA 

a· MHWBHH H BBWBCTBe C'IBT~HKOB HCllOnb30BancH rroporcBhlA raaOBbiA ~epeHXOBCKHA 

C'IBT~HX C6• 

ITocxOnbKY acn annapaTypa pacrrono~eaa B rrpnMoM nyqxe, TO aeo6xonnMo 

6omo Bomenn'Ib nccnenyeMbill npouecc ae TO~bKO aa ~oae aeynpyrnx BaanMoneA

. cTBnA, no TaK~e. aa 6onbmoM ~oae rranaroumx ~acTnu. Tax xax ceqeane • peaxnn~ 
.· . 

o~nanocb ManhlM, To cTeneab nonaaneana no~HbiX nponeccos non~Ha 6hlTb 

BhlCOKoA. MeTOAbl BbiAeneHHH KS~OA H3 '18CTHII OllHCB.Bhlo CnenyeT ,, OAHaxo? 

HMBTb B BHAY1 'ITO A8BH8!I llOCT8HOBKa rrpHHHHll~anbHO ae ll03BOnHBT lfCKniD'IHTb 

B03MO~yro llpHMBCb .!!Byrrpyrnx B38HMOABliCTBHA1 B KOTOpb!X. BTOpH'IHblB qacTHithl 

llMBroT TY ~e CKOpOCTb, 'ITO H_ npOAYKTbl ynpyroro pacceHHHH. ITpnMeCb .!!eynpy-

rHX peaxnnll Mo~o orrpenennTb B XOAe axcnepnMBHTa, rrpennono~na, 'ITO B .anx 

neT pesxoll yrnoaoa H a.!!epreTn'lecxoll aaancnMOCTH. Torna, HaMeana pe~nM,pa-

6oTbi C'IBT'IHKOB~ TaK, 'IT06hl He perncTpHpOB8Tb ynpyrne C06biTHH1 .!!0 HaXOAHTbCH 

B ycnoanax, 6nnaxlrx K .aopManbBbiM1 MO~ao nony'llfTb axcrrepnMeHTanbHyro one.irxy 

npnMecn Heynpyrnx nponeccoa. 

B ornenb.!!biX naparpa~ax na.ll:Holl rnaBhl onncaHhi nyqox rra.t~aromnx · "+, -
M63QHOB1 CXBMbl HettOnb3!)BaHHbiX raaOBhlX rroporcBbiX H AH~~epeHUHanb.!!hlX qe-

I 
peHKOBCKHX C'IBT'IHKOB BMBCT6 C HX xapaKTBpHCTHitaMH, a TaK~e MBTOAbl BhlAe.,.. 

ne.Hnn e nx- rroMombro acex qacTnu peaxn~H (4).· KpoMe Toro, onncaaa· anexTpoa-

Han annapaTypa, np:aaenenhl oneax:a cn:opocTn nonesaoro cqeTa n ~oaa •. 3xcnepnMeHT 

6om npoaenea npn nayx aHep:rnnx nanaromnx 1T -M630HOB: 3,'14 H 4,6 raa/c. 

Yron paccenann - 180°, Tenec.!!hlA yron ycTaHoaxn ~ 2 MnnnncTepannaaa a c.u.M. 

fipn HHTBHCIIBHOCTH ll8A810mHX 1T + -Mea~ HOB, 2-2,6 Tb!CH'IH aa ~lf~n YCKOpHTBnH 

CKOpOCTb. C'IBTa noneaHbiX ~06biTHll 6hlna Ha ypo~HB 1 C06biTHll: B qac. B 9TOM 9KC-
. . d 

nepnMBHTe HaM ynanocb nony'IHTb TOnbn:o aepxaroro oueaxy aenn~HHhl ( ~ ) 
180

o , 
. . . du 

T.x. axcnepnMe.IITanbHO Mhi He. onpenennnn B_en:aqnay axnana aeynpyr'Hx npoueccoa 

c o6pacioBa.llneM Manneaahlx 1T -M630HOB. Teop6TH~6CitH6 OIIBHK!f aToro BKnana TaK-

~e 6bllni HeB03MO~hl, BBRAY OTCYTCTBHH. Kan:n·x-n:a6o llOAXOAHinHX. Aa.ll.llhlX. Peaynb

T8Thl OrrbiTa TaKOBbi: . ( d a I d n .·) uo 0 paBHHBTCB 0,92~· 0,47 H 0,39:<J,24 nnn HM

ttynbca 3114 H 4,6 raa/c ~OOTBBTCTBBHHO. ·fipHBBABHHNe omn6RH H~HIOTCH 'llfCTO 

CTaTHCTII''IeCitHMH. 

PeaynDTSThl STore axcnep:aMeaTa 6hxnn rrpencTaane.llbi aa Me~yaaponHyro 
"' "' . . . 1111 . 

xoa~epennnro no ~nsnxe BhlCOKHX aneprna n Bhlaaann wnpoxoe o6cy~eHne. 
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.LleJIO B TOM, 'ITO BMeCTe C npenbiAyiUB:MH oueaKaMB: HOIIBOro CO'IeBB:H paccllHHIIH 
19•101 0 02 6 . ,u, . na3an a < , M a pe3yllhTaTaMa 113Mepenlli!: nll'*"*'epeJmllanhHoro ce'le-

ltiiH rr+ p -pacceHJtHH no yrnoB ,. 160° B c,u.M, nn.11 nMnyllbca 2,92 faBle, npen-
. /12/ . 

CTaBIIGltflb!MH aa KOJt~epeJmii!O H naBaBWHMII C9'19HH9 0,004+.0,004 MofcTep nll.II 
. . 0 0 . - . 

nocnenaero yrnoBoro IIJtTepsana 126 -157 c.u.M., Jtama naaai>Ie, ecn11 11x paccMaT-

piiBaTb Jte KaK ~epXlt!OJO ouel!Ky, a KaK oiipeneneaabli!: pe3ynhTaT, yKa3biBann na 

cymecTBoBaJtne y3Koro niiKa B paccennnn aa3an, qTOobl cornacoBaTb Bee nMeBmnecs 

naltHbie, nyJKHo. ob!IIO npennonoJKHTh, 'ITO Bee paccesnne Jta3an cocpenoTo'leJto B 
0 . 0 

llnTepBane yrnoB 170 -180 c.n.M. TaKoro y3Koro nnKa ae rrpencKa3b!Bana n11 on-

. Ha 113 paCCMOTpeHBbiX Monenefi, • 
HecMoTps na To, 'ITO aamn naaai>Ie npencTaBIIi!IIII nnmb BepXJt!OJO oneaKy Be~ 

. . . . /9 10 12 13/ 
IIII'IIIflbl _nllljJ~epeJmllanbBOrO ce'leltHH pacceRHIIR Ba3an, COBMeCTBO C nal!Bb!MII 

1 1 1 

. . . 
OHII IICKnJO'Iaiiii pnn cymecTBOBaBWIIX H llOHBIIBWIIXC.II H03nJtee TeopeTII'IeCKIIX MOnenefi, 

\ . /6/ . . .. 
B '18CTHOCTII

1 
ITOIIIOCJtaH Monellb fpnooBa II noMepalt'lyKa Ita OCltOBe nucnepCHOH-

HblX COOTHOWeani!:· oe3 Bbl'IIIT8JtHi!: II KOMneacaullll BKIIana ITOIIJOCa pa3pe3aMH1 

llO-BIInHMOMy, Jte COOTBeTCTByeT nefiCTBHT91IbflOCTII1 HOTOMY 'ITO OHa npencKa3b!BaeT· 

nocTaTO'IHO WHpOKIIfi lliiK B pacc&RHIIII Ba3an, B paMKaX STOll: Monenn HeOOXOAIIMO 

y'IIITbiBaTb 'laCTII'IBYIO KOMIIeHCaUIIIO IIOIIJOCa pa3pe38M.IIo .To_'r JKe BbiBOn OTHOCHTCH K 
.. . /14 15/ 

onyoiiiiKOBaflflbiM H03nHee Bbl'IHCII9BIIHM . t 1 OCHOBaltltb!M Ha T90piiH B03Myme-

HII.II B npennonOJKeHHH onltOltyK~OltBDrD OOM9Jta II naaaBWIIM OU9HKy C9'19HIIH1 rrpe

BOCXOnnmyJO Jta 2 nopnnKa sKcrrepnMeJtTanbltYro BEIIIII'IHBy, Orr>rn'lecKaH Monem/6,6/ 
' ... 

!Ip9ltCKa3b!BaBWaR noBOIIbHO -WIIpOKIIi!: ITIIK Jta3al11 TOJK9 1 HO-BHnHMOMy, lt9 O'rpaJKaeT 

peanbHOCTII, 
. 171 

0IITII'IeCKa5I MOnellb 1 XOTH II !IpeACKa3b!BaeT lllllt Ha3an1 OOIIee Y3KIIfl:1 'leM 

UHK snepen, no ne nacTOIIhKO Y3KIIfl:, 'ITO Obi. 'cornacoaaTh c nMeJOwiiMncn nan~hlMn. 
. . 17/ . 

npocTaR OHTH'IOCKaH Monellb , llpencK83b!BaBman IIOCTOHBCTBO nnljJ~epeJmHallb-
0 • . • 

noro ce'leBIIR non yrnoM 1~0 , rro-BIIltHMOMy, ne oTpaJKaeT peanhHbiX ljJSKTOB, TaK 

KaK namn naJtBbie yKa3biBanu na yMeJtbmel!ne ceqeann c yaenll'lenneM anepr:nn, 
/6 12/ 

npencKa3aHHH JKe npyrnx· BapHaBTOB OIITH'I9CKOII:- MOneiiii 
1 

He npOTHBOpe'IHIIH 
' • • I , 

namnM nanHI>IM, He npoTnsopeqnno npencxa3annnM onTn'lecKofi Monenn TaKJKe oT-
. . /12/ 

nomea:ne ce'lennll: paccennnn Ha3an :n snepen. H3 namnx nanHbiX 11 naHHbiX cne-

nosano, 'ITO ( da I d!l). I (da I d!l) .. 150-400 • · rr · o · 
C MeTonii'19CKOfi TO'IKII 3p9HHR B XOAe naHHOro SKCII9p:UM9ltTa Ob!H HOIIy'leH 

6oraTbli!: oribiT rronasnennsr ljJoJtOBbiX oTc'leToB, KoTopi>Ifi npHronnncn nnn nanbaeli-

m:nx aKcnepiiM9HTOB, Ebln nony'I9H OHbiT paoOTbl C M8Hb!MH Ce'leHHHMH, Korna BepOHT-

8 

l 
;I 

\l 
\ 

I r 

.. 

-5 . -5 
HOCTb B3aHMonefiCTBIIH 0,6x10 - 117x10 :U Korna CKOp 

obma ·npnMepao na yposae onnoro coobiTnsr B 'lac, 

·s. nsrTasr rnasa conepJK:nT onncanne npyroro oni>ITa n< 
· da · + · · . <dO l 180 o (rr pl npn Tpex saeprasrx3,15;,4,10 11 4,85 raJ 

conepJKaaneM n:nccepTannn, 

· CxeMa ny'l:Ka n pa3Memennn annapaTypbi nnsr H3Mepea 
. • • 0 ) 

rr+ -Me30BOB Jta npoToaax na yron 180 B aoaofl: penaxn 

pnc. 4. 

TaK, KaK n B nepBoM OllbiTe, rr + -Me30Hbl BM9CTe C 

'laCTHUaMII poJKHanHCb. Ha MHWeltH, HOMemeRHOfi BHyTpH KaM 

aaanH311poBaiiHCh no HMnynbcy MarJtnTJtbiM noneM ycxopnTe; 

Ita lK:UAKOBOltOpOnltyJO MHW9ltb CHCT9MOII: . KBaApyllOHbltblX liiii! 

·rr + -Ma30ltbi1 nanasmne ·na MHmaJtb. H. Bbiltensrmlcb 

·'laCTllll AH~~epeltUHallbltblM ra30Bb!M 'lapaltKOBCKIIM C'19T'IIIKI 

ltBa H93aBHCIIMbiX. cPOTOYMHOlKIITGII.Il, II CUIIHTIIHHHUIIOllltblMII 1 

npoTOHbl 0Tlta'IH1 . Bbin9TaBmlle B JtanpaBn9ltllll1 OIIII3KO~ 

mero rr + -M:e3ona H HMaBmlle nMnynhc npaMepno Ita 400 /1 

Ita!Owl!e '18CTIIUbi1 BH8.1III311pOBaiiHCb no IIMHYIIbCy MarHIITHbl: 

COCT'OHBWHM :113 ltBYX CIIIIbHO~OKyCHpy!OwHX Marlt:UTOB, npoT . 
cu:naTB:nnnuHoBHbiMH C'laT'InKaM:n S 4 , S 0 , S 6 • H3Mapenne 1 

Ita'IH np01I3Bon:nnoCb no HOIIOlKeB:UIO TpeKa B nCKpOBOI!: KaMe 

Mara:nTBb!l!: cneKTpOMeTp nrpan eme OAHY BalKHYIO pol 
. ' . 

xyc:nposan ny'IOK nana10m11x 'laCTHU B_ cTopoae·oT C'IEIT'I:UKO 

· pa3oM, ocnosaasr qac.Th Jtanpasnennoi!: ~oaosoi!: 3arpy3Kn aT 

ycTpaaena. 8To oblno o'!aH'b BalKBbiM .aocTnJKenneid1 nocs;on 

no}l{abiX oTc'leToB a m3psoM onbiTe obmii cny'lai!:Jtble cosrran 

3aBBbiEl c naJtaJOwi!M. rry'IKOM. noporoBI>Ie ra3oBbia 'lepenKol 

C
2 

BK~IO'I81IH~·b na' al!TliCOBila.[laHHR JtiiH yM9HbW9H:UH ~oaa C 

TOM lK9 aarrpaBII9HIIH1 'ITO II yrrpyrO paCCeHltflbli!:. HpOTOH1 fl( . . 
CKOpOCTb, B OCHOBIJ:OM STO Ob!HH . 17 -M930ltbl, cnyqaltao nc 

56 n So 

P acceasmnecH naaan rr+ -Me30Hbi pernc;:TpHposanncb 

TanaBH:UBanliCb B cnoe CBH!m8. MllJKHy. C'I9T'IIIK8.MH 5 2 II 52 

'lancn Jta aaTncosnaneans. Tax:nM o6pa30M, xoMonaanaH C'l 

9 



aMn ouenKaMn nonnoro ceqennsr paccesrnnsr 

TaMH naMepennlt AH~epenuHan&aoro ceqe

c.n.M. AnSI HMnyn&ca 2,92 raB/c, npell

ceqeane 0,004:.0,004 M61cTep Ami 

c.n.M., nama AaHHbte, ecnn nx pacCMaT-

onpeAenennhtii peayn&TaT, YK83biBann na 

naaaJt. 'l{To6bt cornacoBaTb Bee nMeBmnecH 

aaaa11 cocpenoToqeao B 

yaxoro nnxa ae npellCKa3hlBana nn Oil-

rmmb Bepxaroro ouenxy Be~ 
. /9 10 12 13/ 

aaaall, COBMeCTHO C ll8HHhlMH 1 1 
' 

• 
Monenen. 

nonroca paapeaaMn, 

lTRRT9UbHOCTH, nOTOMY qTO ORa npellCK83hlBaeT· 

paMKax aTolt MOilerm aeo6xonnMo 

paape38M.Ho ToT :lKe Bb!BOil OTHOCIITCSI K 
14115/ . . 
. , OCHOBaHHhlM_Ha Teopnn B03Myrue-

H naBaBmnM ouenKy ceqeann, npe

Bennqnay. OnTnqecxaH Mollem/5,6/ 

no-BHilHMOMy, ae OTpa:lKaeT 

naaan, 6onee yaxnlt, qeM 

COrnaCOBSTb C RMeiOlUHMHCSI J18HHhlMH. 

Jtn!jl!jlepenunan&-

IQRMOMy, Re OTpa:lKaeT peanblihlX !jlaKTOB, TSK 

ceqennsr c yBennqenneM aneprnn. 
/6 12/ 

Monenn ' ne npoT,nBopeqnnn 

onTnqecxolt Monenn TaK:lKe oT-
. 112r 

Bnepen. Ha namnx nanabiX n AaHHbiX c.ne-

0· 
.. 150- 400 • 

xone nannoro axcnepHMel!Ta 6bm no.nyqea 

:qeToB, KOTOphllt npnronn.ncst n.nn nan&ne!t

pa6oTbi C MSllhlMH ceqeHHSIMII1 KOrlla BepOSIT-

·l 
:1 

;t 

l r: 

... 

. -5 -5 
HOCTb B38HMOil9fiCTBHSI 0,6 X 10 - l, 7 X JO H Korna CKOpOCTb na6opa CTSTHCTHKII 

6bma -~pn~epno na ypo~ae .onaoro co6biTHst B qac. 

·5. flsrTast rnaBa coneplKnT · ;,nncaaJie Apyroro onbrTa no naMepennro 

du + · (dO l 180 o (IT pl n~n Tpex aneprnsrx3,15;,'4,10 n 4,85 raa/cu stB.nseTcn rnaBHbiM 

coAepJKaaHeM nnccepTaunn. 

CxeM:a nyqxa n paaMemennst annapaTyphr nnst H3Mepennn ynpy;roro paccenaxm 

IT+. -Meaonoa na npo;onax aa yron 180° .B noaoa peJtaxnnH 113o6paJKeabr na. · 

pnc. 4. 

TaK, KaK B B nepBOM OnbiTe, IT+ -M930Hbl BM9CTe C npyrBMII BTOpllqHblMB 

qacTnuaMH polK!lanHcb na Mnmenn, noMemennolt anyTpn KaMephl cnnxpo!jlaaoTpona, 

aaann3npoBannc& no nMnyn&cy MarnnTahlM noneM ycxopHTenst n !jloxycnpoaannc& 

Ha ll<llllKOBOilOpOilHYIO MlllU9Hb CHCT9MOI1 . KBanpynonbHbiX UHH3 • 

·IT+ -M:eaOBhr, nanaamHe na Mnmen!O H, BhrnenHnH·cb na· cMemail:aoro nyqKa· 

qacTnu Jtn!jl!jlepennnan&nhlM raaoBbiM qepenxoacxnM cqaTqnKoM LlC, pa6oTaamnM· na 

llBa neaaBBCHMbiX ifloTOYMHOlKHTenH, ll CIXBRTllllllBUHOIIH~MH cqeTqnKaMR S 1. , Sa 

flpoTonhl oTnaqn, BbrneTaamne B aanpaanenn~, 6nnaxoM x · nanpaanennro· naAaro

mero "+ -Meaona n nMeamne nMnyn&c npnMepno na 400 MaB/c 6onbmnl1, qeM · na

Jtaromne qacTHUhi, aaannanpoaannc& no nMnyn&cy MarnnTHhlM cnexTpoMeTpoM M1 

COCT·OBBIDIIM ll3 llBYX Cll.llbSO!jlOKYCllpyiOlUIIX MarSI!TOBo flpOTOHhl perncTpiipOBaUIICb . 
cunaTnnnsul!onabiMH cqeTqnKaMn S 4 , S 0 , S 6 • HaMepeaxre l!Mnyn&ca npoTonoB OT-

Ilaqn nponaaonnnoch no nonoJKeanro Tpexa B l!CKpoBol1 ItaMepe sc - II . 

MarliHTl!bil1 Cll9KTpOM9Tp nrpan eme onay BaJKnyro poZn.. Oli OTKUOl!Hn II !fio

KycnpoBan nyqoK nanarorul!X .qacTIIU B cTopoae ·aT cqeTql!KOB 55 11 5 6 • Taxl!M o6-

paaoM, ocnoanast qacTb na~paanenno!t !jlonoaon aarpyaxl! aTnx cqeTqJIKOB 6hlna 

ycTpaneaa. 8TO 6bmo oqen& aaJKRbiM nocTnJKenneM, ·nocKo.n&xy rnaanolt npH_qllnon 

nmKHhlX oTcqeToB 5 nep:BoM onbiTe 6btnn cnyqaftnhre coarranennst n a!fi!fieKThi, ~BH

aannhte c nanaromnM nyqxoM. floporoBbie raaoBhle qepenKo:BcKHe cqaTqnxn c
1 

II 

C2 BKnroqanncb na' all:Tli?OBH8]:1eSHH Alllt YMell:blUGlllllt lfioaa OT qac.Tl!U, nnymux· B 
• I ' ' I' . 

TOM lKe nanpaanennn, qTo n ynpyro paccestnnhtlt npo~on, no. nMeromnx 6on&ruyro 

CKOPOCTb. B OCBOB!JOM 8TO 6btnll . IT -M930Rhl1 cnyqaltno nonaAaBmiie B cqeTqi!XH 

So n Se 

Paccen:amHecst naaan "+ -Meaonht pern~TpHpoBannc& cqeTqnxoM S 
2 n oc-

Taaa:annaanHCb B cnoe CBHHUS MelK!ly cqeTqiiKSMI! 52 II S2A. CqeTq!IK S2 A BKniO

qancH na anTnco:anrutennsr. TaxnM o6paaoM, KoM6nnauna cqeTqHKO:B s 2 n s 2A 

9 



/ 

co CBHilllOM Me:nmy -anMH BhiJlensma aanpasneHHe llBHlKeansr •uicTH!Ihi u npn6mmnTenh

HO BepXJUOIO rpai!HIIY ee Sl!eprHH no npo5ery, B GBHHue H C'I9T'IHKaX ObinH cnenal!bl 

oTsepcTHli, B KOTOPhie rrpoxonun rra.naiOIUHli ny'IOK, TpeKH rra.naromero n pacceliHHO

ro Jiaaa.n "+ -Meaoaa Jia6niOnanHCb B HCKposolf KaMepe s C -I. 3anycK o6enx nc

KpOBhiX KaMep OCYIU6CTBnlinCli COBnaneJIHliMH C'I9T'IHKOB 

5 1 .+DC1 +DC 2 +5 8 +5 2 -S 2A - C 1 +5 4 + 5 6 +5 8 -C 2 . 

CqeT'IIIK ·5 2 A nrpan nsofiayro ponb B- aKcnepnMeJITe. Oa BKnroqancli aa aaTn-

cosrraneane Lisa:»mhi, Onna paa - c aaneplKKOfi, cooTBeTCTByromefi coBnaneJIHIO c rra-

naromnM IT -M930HOM, 3THM BKniO'I6Hil6M Mhl Tpe6oBanH1 'ITOObi IICKp0Bhl9 KaMepbl 

aanycKanncb qacTnuen, rrpomenmeif qepea OTBepcTne a s 2A • BTopofi paa S 2A 

BKniO'Iancli aa aaTncosrraneHne c aaneplKKofi no speMe~n, pasaoif nsofiaoMy speMei!H 

nponeTa OT 5 2 A no uei!Tpa BOilOPOJlHOfi MHIU6l!H, 3TO BKniO'I61!He CI!HlK£UIO ljJOI!OBbl6 

3aiiyCKH 'I8CTHU8MH, HnyiUHMH B SC -I CO CTOpOHbl BOnoponHofi MHIU91!H, KaK 

BllnHo H3 cpaBI!9l!llli C nepBhiM OIIbiTOM1 rnaBHOe OTnH'IIl6- l!llCTOliiUeif CX9Mhl 31lK

niO'I86TCli B TOM1 'ITO 31l9Cb IIM99TCli nOCT8TO'III06 KOnH'I9CTBO norH'I6CKHX KpH

T6pH6B .nnli BbmeneHHli yrrpyroro·pacceliHHli aa.<Poae· 11eynpyrnx. C TO'IB:H apei!Hn . ,. 
yMeHbmeHun -seponTHOCTH perucTpanHH nolKJihiX rrponeccoB naJIRan nocTa-

aosKa BbirO]:tJIO OTnH'IaeTCSI OT. npeJ:thinymefi _ T6M1 'ITO Jill nyTH IIY'IK8 JiaXO)lHTC.IJ 

MH~HManbJIO B03MOlKJI06 KOnH'I6CTBO B6IU6CTBa· H II8)l8IOIUHif Uy'IOK H ny'IOK ynpyro 

paccesmHhiX npoToHoB npocTp~HCTB6HHO paanenea:hr, 

B .naaa:oif rnase, TaK· lKe KaK H B ripenhlnymen,- B oTnenha:hrx naparpa¢ax orm

caa:br. ocaoBHhie yan-hr H aTaiihi aKcnepHMea:Ta, 

a)' IT y 'I 0 K, fly<mK IT+ -M930HOB ljJopMHpOBancH C IIOMOIUbiO CHCT9Mbl1 COC-
. ,-

Tosrsmen. ua Tpex ·KaanpynonbHhix nuJia Tuna Mn-15 n nsyx MarJinToB 
1
CIT-94 u 

CIT-571 n HMen cnenyromue xapaKTepucTHKH: paa6poc qacTHn no HMnyn&cy - 0,4%, 

paaMep IIY'IK8 no OCHOBai!HIO Ha BXOil6 B BOilOpOnHyiO MHIU61!b - 50 MM UO ropH30H

TanH, 60 MM- no sepTHKanu, yrnoaasr :pacxo.nnMoCTb ny'!Ka-3-6 Mpan a o6enx rrnoc

KocTl!X, Ma:TeJICHBHOCTb IT + -Meaoa:os B ny'!Ke 6bma .. 5000 aa UHKn MamHa:h!, 

nnnTenbiiOCTb c6poca -30-50 MCeK, MMrrynbc 'IIlCTHII B IIY'l:Ke orrpe.nensrncn aec

KOnbKHMH MeTonaMn c TO'IHOCTbiO ~ 1%, CxeMa ¢opMnposaausr rry'l:Ka noKaaaa:a 11a 

pnc, 5, 

I 
I 

j 

J 
fl 

6). Mar.l'!HTI!hlll CUe K T p 0 Me '1' p. nnn HllCTOHIUerO SKCIIep 

srrepshre paapa6oTa.B R upxMe.Be.B crrexTpoMeTp c· JKeCTitoa <Poxycnposr 
- - /18/ . 

nuaa 'IacTnn no nMnyn~>caM B o6nacTn 2-8 ras/c • CrrexTpoMeTp 

nsyx cTaanapTB:hiX Mara:uTos, CIT-40 n CIT-12 
1
c nnx.Boll: Mar.BRTa:oa -nc 

3 M CO.OTB9TCTB9.11l!0 1 Jlnli XOTOpbiX OhlnH H3rOTOWI9Hbl Cll9UH6nb~bl9 ll 

KOH6'IIIHXH,. nnli 'I6CTilil pa3Rh!X HMnynbCOB Ohln Bblopa.B: nocTOH.IIRbill: ~ 

xno.BeJinn .. 19°, 3itcnepnMe.a:Tanbl!hle a.B:a'l:a.BRsr paspeme.a:u n JlHcnep 
' . 

'l:el!.l'!hie npn paa.l'!I>IX- s.e:eprxsrx, npnaene.Bh! .B:HJKe, Paspeme.BRe xapaxTe 

cpena:eKBanpaTH'IHhiM aJia'l:eJineM mnpn.a:I>r nso6paJKeansr ny'!Ka B ¢oityc 

MeTpa. 

MMnynac 

ras/c 

3,15 

4,10 

4;85 

Xon nyqal1 B cnexTpoMeTpe noxaaa.a: 

Paspeme.aue 

u % 

2,3 

0,85 

0;84 

.Ba puc. e. 

nncn 

cM/1 

' 1,57 

1,89 

1,62' 

B) 3nexTpo.HHX6 H C'IST'IRXH, nnsr nai!.Boro SKCUepnM 

paapa6oTaa:a n naroTosna.Ba anexTpo.l'!a:an annapa~pa .a:a nonynposona:: 

Jlaromasr nocTaTo'l.lthiM 6hlcTponeficTsneM Bhlcoxon '~YBCTBIITen~>.BocTbro 
. /17 , 18/ A · . - _ - - -

a:oCTbiO uapaMaTpo;a · • nrrapaTypa 6brna Bhlnon.aaaa B s1rne o• 

xos- paann'li!Oro .a:asaaqea:xn: ycnnuTenel!, paaM.IIO)Kl{Tenel11 exaM ~oBm 

THcosnaneHHA exaM .npouycxa.B:HH, nncxpRMna:aTOpOB n 6noxos UHTai!Hsr, 

BpaMsr annapaTyphl 220 acex, paapemtnoruae BpaMsr exaM cosnanaanf 

_Pa6oTa scex exaM cosnaneHHll: Ob!l.la lr3Y'I:elia a ycnoaaax peam..a:h!X aarp: 

noxa3aao, 'ITO upcc'leThl npe.a:e_6pelKHMO Manhr,nna xaJK.Itoll cxeMhl cymec 

UH'IHOe nnaTO no C'l6'%'y1 T6K 'ITO aljlljJexTHBIIOCTb snexTpOIIHKH C'IHTanacb J: 
. .• ·.• . 

nnsr KSJK.Itoro H3 HCUOllb30B8.11.11hiX C'16T'IHXOB TIU8T6nb.IIO _H36llpanHCb yc 

(a:anpsrJKe.Bue, _ pa3Mep, nonoJKea:xe aa ny'IKe, aamuTa n rrp,) c. nena.ro 1 

CTBa~H c.BH3HTb ¢o.BOBbre OTC'IeTh! annapa'I'ypbr, 

B peaynbTaTe ynanocb Jla6HTbcsr tTOro, 'ITo· seponTa:ocTb cnyqal 

-7 lirrrrapaTyphl lPOltOBbiMH 0TC'I9TSMH Oblna )lOBe]:teB:a no ypOBHB < 10 .118 

IUHll IT -M930H B OTCYTCTBH6 BO]:tOpOJl.IIOll MHIU9.11H, 31jlljleKTHBHOCTH C'll 

XOI:tllMbl9 .r:tnB Bh!'IHCU9JIHH C9'19HHll B38liMO)l6li:CTBH.!I1 Oh!UH OIIp9Jl6U9Hbl 

l!hiX naMepea:nsrx. 



I 

ABHlK9HHH qacTHUbl H !IpR631H3HT9nb

. CBliHU9 H cqeTql!Kax· 6btnH CAenaHbl 

rmt~aromal! nyqox. TpexH na,~:~aromero a pacceHHHo-

B llCKpOBOl! KaMepe SC-I. 3anyCK 069HX HC-

coananeHnHMH cqeTqnrtoB 

S a + S 2 - 5 2A - C 1 + 5 4 + Sa + S e - C 2 • 

ABOilHyiO pOllb B SKCII9pl!M9HT9, 0H BKnroqancg Ha aHTH

pa3 - C 38A9plKKOil 1 COOTB9TCTByromeft COBII8ll9HRIO C rra

BKniO"J:9Hli9M Mbl Tpe60Ballll 1 qT06bi llCXp0Bb!9 ·xaMepb! 

qepea OTBepcTHe B S 2A • BTopoli paa S 2A 

C aaneplKKOli ITO BpeMeHHi paBHOl! llBOilHOMy Bp9M9HR 

BOIIOPOIIHOl! MHW9Hll, 3TO BKnroqegae CHHlKano cjJOHOBbl9 

CO CTOpOHbl BOAOPOIIHOli MHW9HH, Kax 

0Ilb!TOM1 rnaBH09 OTnllqHe HaCTOHWefi CX9Mbl aaK-

llM99TCH llOCTaToqgoe KOnHqeCTBO norHqeCitllX XpH

paCC9il:HHH aa·cjlolle· HeynpyrHX. C TQqXH 3p9HHH 

no:lKHbiX nponeccoa naaaaH • noeTa.-

oT rrpellbl!IYW9li . TeM, 'ITO Ha IIYTH nyqrta HaXOIIHTCH 

aemecTaa· a nanaromnli nyqox.H nyqox ynpyro 

pas,~:~eneHb!, 

KaK ll B !Ip9llb!Aymei!:1 B OTA9nbHbiX naparpacjlax OIIH-

axcnepnMeHTa, 

77+ -M930HOB cjlopMHpOBallCH ·c llOMOW&IO CHCT9Mbl1 COC-

3lllH3 THIIa Mn-16 H nayx MarHRTOB ,Cn-94 H 

xapaKTepncTHKn: pas6poc qacTHII no RMJIYnhcy - 0,4%, 

Ha BXOlle B BOAOp.OAHYIO MHW9Hb - 60 MM IIO ropH30H

yrnoaag .pacxoAHMocT& rryqxa-3-6 Mpan a o6eax nnoc

., 6000 38 IlHKn MAWHHbl, 

Mcex. MMnyn&c qacTHII a nyqxe onpeAenHnca aec

CxeMa cjlopMnpoaaang ny'llta noxasaaa Ha 

10 

J 

:1 

J 
;1 

! 

"\ 

6)-.Mar.llRTS:b!li en e lt T p oM e T p. .llmr HaCTomnero axcnepRMes:Ta. 6Mn 

anepabre paapa6oTas: :a: np:a:Mes:e.a cn'exTpoMeTp c' lKecTitoll cjloxycHpoaxoli AIIB a.aa-
. ' ' /16/ ' ' 

nasa qacT:a:n no HMnyn&taM B o6nacT:a: 2-6 raa/c • CnexTpoMeTp cocToHn aa 

ABYX CTaS:AApTHb!X MarHHTOBtCn-40 H Cn-12 
1
c .tlllH.IIoli Mar.llHTHOft AOpOlKXH 115 H 

3 M COOTB9TCTB9S:H01 .tlllil: XOTOpbiX 6btnll :a:aroTOM9Hbi cnennan&S:b!9 nonroCHbi9 Ha

XOHeqHHXH,: Jlng qacTmt pa3S:b!X HMJIYllbCOB 6bln Bb!6paa noCTOHHHblft yron OT

K310JJ9.BHH .. 19°, SitcnepHMes:Tan&Jtbre aJiaqa.llHH paapeme11u H ucnepcn, nony-
. . 

qeJIHbre npn paas:brx saepr:~~gx, np:~~ae,~:~es:bl HHlKe, Paapemene xapaxTep:~~aye'I'CH 

cpe,~:~.a:enanpaTHq.a:biM a.a:aqeJIHaM mapRllbi uao6palKBHHn nyqxa B cjloityce cnertTpo-

M9Tpa, 

MMnyn&c 

rsa/c 

3,16 

4,10 

4,86 

Paapemea:~~e 

u% 

2,3 

0,85 

o-,64 
XoA nyqeft a cnexTpoMeTpe noxaaa.a na pac, 6, 

.llacne pcJ!:g 

cM/1%Ap/p 

1,67!: 0,1 

1,69 + 0,08 ... 
1,62! 0,1 

B)_ SneX'l'pOHRXa lr eqeTq:a:xn, Jlns1 AaHHOro SKenepRMB.RTa 6btna 

paapa6oTaaa n naroToBneHa snexTpoa.RaH annapaTypa Ha nonynpoaonaaxax, o6na

.naroman AOcTaToqHb!M 6blcTponeftcTBRBM BI>IC:oxon 'lyBCTBRTen&aocT&ro :a: cTa6an&;.. 
. / 17 18/ ' . ' ' ' ' 

.RoeT&IO napaMeTpoa ' • AnnapaTypa 6Mna Bi>rtlonHella B Blrlle oTnen&.RI>IX 6no-

xoa paanHqJIOro .aaaaa~eHRH: yexnHTeneli, paa~HO)Kl{Tenen1 exaM coana.tteaait a ~~~
TRcoanaAenli exaM nponycxanH, nacxpHMH.RaTOpoa 11 6noxoa lllrTa.llRH, MepTaoe 

apeMH annapaTypi>I 220 s:cex, paspemaromee apaMH exaM coananeaan 7-12 lieeK, 

Pa6oTa acex exeM eoanane.RHli 61>rna Hsyqe.a,g. B. ycnoBHSlX pea:llb.Rb!X sarpysox, a i1>xno 

noxaaano, qTo npoeqeTb! np!me.6pelKHMO Manbr, .llnH xaJKAoft cxeMbi cymacTBo~ano TH

naqaoe nnaTo no cqeTy,Tax qTO acjlcjlexTHBHOcT& snexTpO.IllrltR cqaTanac& paaaon 100%. 
' . . 

Jlng KaJKAoro R3 HeiiOllb30BaHHbiX eqeT'IHXOB TmaTen&S:O l{36HpanHCb yenOBHH pa6oTbi' 
' - " ~ 

( s:anpHlKes:ne~ pasMep, nonolKaane aa ny'llte1 samHTa n np.) c uen&_ro aceMH cpen-

CTBaMH CS:ll3l!Tb cPOHOBb!9. OTeqeTbl annapaTypblo ' 

B pesynbTaTe yAanoch A06HT&CH ,TOro, qTo aepoaTHOCT& cnyqallaoro sanycxa 
- ' ~ 

amrapaTypbi cPOliOBb!MR OTcqeTaMH 6bxna ll0B9A9Ha llO ypoBHSl < 10 Ha Olll!H IIallAIO-

WHft 77 -M930.R B OTCyTCTBH9 BOAOPOll.ROft MHWBS:H, StjlcjleKTHBHOCTH cqeT'IHKOB1 Heo6-

X0Al!Mbl9 AnH Bbrql!cnes:~m ceqe.e;ag aaanMoAeftcTaR.~r, 6blnH onpe,~:~ene.Rbl B cneuaam.-

Hb!X li3Mepe.RH.IIX, 

II 



r) H cKpOBbie K 8 Me p bl, llpnMeHBHHB HCKpOBbiX KBMep B A8HHOM 9KCllB-

pHMBHTe UMeno pSIA npenMylllBCTB, 

1) <l>oHOBbiB OTC'IeTbl annapaTyph!0 Bbi3B8HIIblB cnyqafiHbiMH -COBll8ABIIHSIMH ,no 

cpoTOrpa<jlnSIM HCKpOBbiX K8M9p MOrnn Ob!Tb yMellblllBHbl Ha HBCKOllbKO llOJlSIAKOB; 

2) HCllOll~OB8HHB HCKJJOBOH KSMBJlbl B KOMOHH8UHII C MarHHTHblM CllBKTJlOMBTpOM 

ll03B0n!In0 nony'IUTb aenpepb!BHhlH HMllYllbCIIb!H cneKTp 'I8CTHU 0 3)AOKyMellT8llbHOCTb 

peAKoro npouecca noasonsma nMeTb AononllnTenbHyro nalj>opMaunro, cuoco6cTayromyro 
- ' 

ero glj>cpeKTUBilOMY no~cKy. HcKpOBhiB KaMBJlhi, paapa6oTaHHb;e mill Aallaoro aKcnepn-
/29/ 

MBHT8 0 ObinH nepBb!MII KaMepaMH 0 C KOTOpbiMII ObinO llpOBB):leliO cpii3II'IBCKOB IIC-· 

cneAoBaHIIe na ciiaxpo<jlaaoTpoue OH.RH. B aKcnepiiMallTe IIcnonbaosaniicb Mlloronna

CTIIIl'IaTb!B IICKJJOBhlB K8Mepb! C paapllltllb!M llpOMB)!{yTKOM 22 MM ( SC_;I ) II 12 MM 
. 2 

( SC -II ) II paaMepoM aneKTpOAOB '" 400 x400 MM , cpoTorpacpnpyeMbiB B nsyx nep-

nelllliiKynHpHbiX aanpaanemmx. Pa6oTa KaMep 6bma HccneAoaaaa c noMOillbiO Koc

MII'IeCKIIX nyqef.i. HaMepHnacb a#eKTBBHOCTb KaMep s.aasnciiMOCTB OT aenn'IBHhi 

Bb!COKOBOnbTHOrO H8llpS!li<BHIH1 0 O'r 38Aep)!{Kll B llOA8'IB BbiCOKOro HallpSI)!{eHHSI HOene 

npoxomneHBSI qepea KaMepy 'I8CTHU, H3M9pSinOCb speMSI naMSITH KaMep. XapaKTBpHOfi 

OCOOeHHOCTbiO BCBX H3MBp9HIIf.i l!BllSieTCSI II3MeHellHB KpHBb!X B 38BIICHMOCTII OT 'IHC

TOTbl raaa. nocKonbKY KaMepbi 6bmll caenaHbi aa nneKcllrnaca, opramx'Iecxne Bhi

AeneanSI .II3 CTeHOK aarpSI3HSillii nepBOH8'I8.nbHO 'IHCTblll raa HeOH II II3MeHSillll Xa

p8KTepi!CTIIKH xaMep. B xaqecTBe nnnrocTpannH aa piic. 7 npnBe.QeHbi KpHBbie ape

Mean naMSITH KaMepbi sc-I B <jlyHKnnn aanpHl!<eHnSI O'IHmaromero nonSI, CllSITbiB 
- ~ 

B paaaoe BpBMSI nocne ll8llOllHeHHSI KaMep raaOM, nnSI llpeAOTBpameHHSI•CllOll38HIISI 

xapaKTepncTnK ~aMep B xoae aKcnepnMe!lTa npnxoaiinocb O'IIImaTb raa qepea 

12-20 'I8COB HyTBM MHOrOKpaTHOH nporOHKII qepea 8KTHBIIJlOB8HHhlll yronh, oxnali<

.QaBMbiH l!GI):lKHM 830TQM, 

B ASHHOM aKcnepnMeHTe IICKpOBbie K8M9pb! paooTanl! B OCOObiX ycnoBIISIX, Ka-

Mepa SC-I pa6oTana B npSIMOM ny'IKe n .QOn)!{Ha 6hma perncTpnpoBaTb .QBa TpeKa -

ll8A8IOillHH H paCCBl!HHblll " -Meaoa, 06e KaMepbi aaxo.QI!nncb B aenocpencTsen-

HOll 6nH30CTII OT ycKopnTenH, B ycnOBIISIX IIHTeHCIIBHOrO o6mero cpoaa, TaKKaK 

C'IBT'InKn, aeo6xoanMhie .Ql'm BbiAeneHI!ll npouecca ynpyroro paccel!HHH, pacnonara

nncb aa 6aae a 30 M, TO nonaal! aa.Qep)!{Ka so_ ape Mean OT MOMeaTa npoxomneanH 

'I8CTHU qepea KaMepy .QO MOMBHTa llOA8'IH H8 aee BblCOKOrO H8llJll!)KeHHll Obina senn

Ka a 450 HCeK, '3a 9TO BpBMll B K8Mepy Mornn llOll8CTb ApyrHe 'I8CTHUbi, 8TH cpo

HOBbiB 'I8CTHUbl CHII)!{8llH acpcpeKTHBHOCTb perHCTpaUHll none3libiX COObiTIIll, BoaMO)!{-
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l!OCTH pa60Thl KB.Mep B TaKHX- ycnosnsx 6blnn TmaTenbHO npoaepellbi, l 

LIBR aKcnepnMeRT no ·-onpeAeneaaro aepoBTHOCTH nonaoro yHII'ITOll<ellns 

nycKaromel! 'IBCTHUbi Apyrcil! ¢oaoaoll 'ISCTnuel!, npomeAmel! 'Iepea KaM 
/19/ 

aanycKaromell _ ~ 8Ta aepoHTHocTb npe.QcTaaneaa aa pnc, 8, 8¢¢eKTI 

rHCTpaunn LIBYX O.QHOBpBMeHHbiX TpBKOB B BCTeCTBeliRbiX cpoliOBbiX ·ycnc 

KaMepbi SC-I oxaaanacb paBa:ol! 93%, 

A) HaMepeanSI II o6pa6oTKa peaynb'raTo B. B Ta 

aeaeua cyMMapliaSI CTSTIICTHKa - nonaoe qncno "+ -MeaoaoB, npome 

BO.QOJlOLIHYIO Mnmeab,B nonaoe KOllB'IeCTBO ljloTorpaljlHfi AnB BCBX Tpex 

0T60p COObiTBii: no ljloTorpaljlnSIM HCKJlOBbiX KaMep llpOHCXOAllll no Cnen~ 

TepnSIM, B KaMepe SC-li Tpexn LIOll)KJI:bl ne)!{8Tb B o6naCTII 0 ·orpaHH'Iel 

'IIIKOM S 6 , II IIMBTb yron H8KnOHa K OCSIM K8Mapbl He 6onbme 38J:l8llH 

Mepe SC-I nOn)!{HO Ob!Tb o6SiaaTenbHO l!Ba Tpexa, Ol!HH II3 KOTOpb!X no 

AIITbCSI a o6nacTII, orpaHII'Ieaaol! paaMepaMH C'IaT'IHKa s 8 • BTopoii: T: 

OOSI38Temmo Ob!Tb BHB aTOll 00ll8CTH, 06a TpeKa LIOllll<l!:bl CXOl!HTbCSI B 

HIIII BOl!OpOl!llOl! MII!llel!n, nnSI OTo6paHHbiX COObiTIIl! II3M9pS!nHCb KOOpn: 

KOB, no KOTOJlbiM Bbl'IIICllSillHCb llpOCTp81lCTBBRHbll! yron Mal!<ny TpeKaM 

paccTOS!liiie aan6onbmero c6nmKellnSI- Ma)!{ny npS!MblMH B npocTpallcTBe_ 

CTOSIHIIB TO'IKII Ran6onbmero COllii)KBJI:Hll OT liCKpOBOl! K8M9Jlbl X 0 II 
h -

IC .. -- • PacnpeneneaaH col5biTnl! no 9TBM napaMeTpaM npencTaaneJ 
Xo 

• 06ocaosaane oT6opa. no aTIIM napaMeTpaM np11seneao _ B npiinO)!{aHIIII 1 

cepTBUIIH, t.f!lcno OT06pal!Rb!X COOb!TIIfi LIBRO B Ta6n, 2; n11<J?Ijlepenunam 

ane ynpyroro pacceHRIISI aaaan onpenenSinocb no ljlopMyrie 

rne 

d (1 

dO 
= _!_. 

TJ 

N 

M 

1 
n -xn 

TJ - nonl!aSI aljl¢eKTIIBHOCTb annapaTyphi, N -'Incno aKTOB pac· 

aan, M -'Incno • " + -Meaoaa's, npomenmnx qepea Mnmellb, n -TC 
2 - -

_llOJJOl!llOll MIIIDBHII B r/cM ; ~0 _ - S.pljleKTIIBilblll TeneCllb!lt yron ycTall 

Ratioe BhiJlB)KBRHe TJ 

TJ . a ( sn. l s 2 

HMBBT BUll 

•.l 'l • 8 8 
S 4 ,s 01 s 8 SC- p. d 

8 1 T , 

Kyna B nopHAKB CllBl!OB8HHll_ BXOl!llT HB TOllbKO aljlljleKTHBHOCTH 9neKTpOI 

'IIIKOB S 2 , S 4 ,S G , S 8 HCKpOBbiX K8MBp1 11:0 TBKme u· ll0llp8BKII HI 
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epblo 

ecTB., 

npnMenenne ReKpOBbiX Kl!Mep B ltllHHOM SKene-

Bbl3BllHHbie enyqaJ!HblMH eoBnlllteHRSIMR ,no 

Mornn ChiT& yMeH&meHhi na neexon&xo nopSiltKOB; 

B KOMCHHaURH e Mlli"HRTHbiM eneKTpOMeTpOM 

HMnyn&e!Ibill enexTp. '!aeTIIU1 3) ltOKyMeHTan&HOeTb 

.[(ononanTen&ayro nutjlopMau:nro, enoeoceTByromyro 

xaMepbi1 paapacoTaHHhie ltnsr .nanaoro axenep:n

e KOTOph!MH ChinO npoBeltello tPli3H'!eexoe ne-· 

OH.RH. B axenepRMeJITe nenon&aonanne& Mlloronna

paapsrlt.llhiM llpOMeJKyTKOM 22 MM ( SC-I ) li 12 MM 

.. 400 x400 MM
2

, tjlinorpatjlnpyeMhie B l1Byx rrep-

China neeneltoBaaa e rroMom&ro xoe

KaMep B 3llBHeHMOeTn OT BenH'!Hlibl 

BhieOKOI"O llllllpSIJKeHHSI IIOene 

naMepsxnoe& npeMsx rraMsrT:n KaMep, XapaxTepaol! 

SIBnSieTeSI ll3MeHe.IIHe KpliBhiX B 3aBHeHMOeTR OT 'Ille

Cbinll eltenaahi :na rrnexe:nrnaea, opraanqeexne Bhl

'IHeTbill raa aeoa :n naMensxn:n xa-

nnmoeTpaURH Ha pne, 7 llpHBe.[(eHhl KpRBhie Bpe-

tjlyHKunn HarrpsrJKeHnsr O'Inmaromero rronsx, easrTbie 

u KaMep raaoM. nnsx llpeltOTBpameHnsr.erronaaa:nsr 

npRXOltRnoe& O'!RwaT& raa '!epea 

'!epea aKTHBRponannhil! yronh, oxnaJK-

nexpoBhxe KaMephi pacoTann B oeoChiX yenonnsrx. Ka

ny'!Ke n ltOnJKaa China perneTp:npoBaT& .nna Tpexa -

-Meson, Oce KaMephi Haxoltnnne& B aenoepelteTBeH

yenoBnsrx naTeae:nnaoro ocmero <PoHa. Tax Kax 

npoueeea ynpyroro paeeesxHnsx, paenonara-

Bo_npeMean oT MOMeaTa rrpoxoJK.[(eHnsr 

aa aee Bhxeoxoro aarrpsrJKeansr China nen:n-

3Tn <Po-

perneTpau:n:n noneallhiX eocbiTRll, BoaMoJK-

12/ 

i 

r 
~ 

' I 

j 

i -
1;-, 

f 
J 
.i 
j 

~~ 
·'I 
lj 
jl 

f: 
I 
;:,, 
' 

''l 
I• 
jl 
;'j 

.. ~ 

'J. 
,/ 
t 

'il 

.I 

I 
·I 

/ 

·lloeT:n pacoThl KliMep B Taxn:x. yenon:nsxx ChinR TwaTen&Ho nponep~Hhx. Ehln npone

.nea axenep:nMeliT rro ·.orrpe.nenea:nro neposrTaoeT:n rronHoro yHR'ITOJKeansx Tpexa aa

nyexaromel! '!aCTIIUbi ltpyrol! tjloaonol! '!aeT:nuel!, npome.nmell '!epea xaMepy .noaJKe 
. /19/ . 

aanyexaromell . • 3Ta neposrTaoeT& npe.neTaBneHa Ha pn:e. 8, 3tjJ<jlexTRBHOeT& . pe-

rneTpaunn .tlByX O.tlHOBpeMeHHbiX TpeKOB B eeTeeTB9liHhiX .tPOHOBhiX yenOBRSIX AnSI 

KaMephx SC-I oxaaanae& panaol! 93%, 

.rc) HaMepeaHB II ocpacoTxa peayn&TaTo B, B Ta6n. 1 npn-

Belte.aa eyMMapaasx eTaTHeT:nxa - nonaoe '!Reno rr + -Meaoaon, npome.nm:nx qe pea 

BO.tlOPOl1HYIO MRWeH&·,R nonJioe KOnR'!eeTBO tPOTOI"patjlnlt .tlnsr Beex Tpex saeprn:l!, 

0T6op eoobxTnll no <PoTorpatjlnsrM :nexpoBhiX KaMep npo:nexo.nn:n J;Io ene.nyrom:nM xp:n

TepRSIM, B KaMepe se-n TpeKH .nomKnhl neJKaT& B oonaeT:n, ·arpaJI:n'IeliHoll e'!eT

'IRKOM s 6 , :n :n·MeT& yron aaxnoaa K oesxM KaMe phi He 6on&me aa.naJIJioro. B xa

Mepe SC-I .tlOnJKHO. Ch!Tb OCSI3aTen&HO .[(Ba Tpexa, OltliH 113 KOTOpbiX .[(O_nJKea aaxo

.tlHTbeSI B oonaeTH, orpaa:n'!eHaoll paaMepaMH c'!eT'!nxa s 8 • BTopoft. TpeK · .nonJKea 

OOSI3aTenbliO Ch!Tb Bile STOlt .ocnaeTn, Ooa TpeKa .[(OnJKHhl CXOltllTbeSI B. HanpaBne

HHR BO;OpOltHOJ! MllW9HR, n?sr OTocpaHHhiX COOb!Tllll 113Mepl'lllll:eb KOOp.tlliHaThl Tpe

KOB1 no KOTOph!M Bhi'InensrnRCb npOCTpa.IICTBeHHhlft yron MeJK.[(y TpeKaMn () , 

paecTOSIIIRe aanconbmero ccnnJKeliRil . MeJK.tly rrpsxMhiMR n npocTpaacTne· · h , pac-
. . . f . 

cTosxnn:e TO'IKH aaDconbmero eonRJKeliRH OT ncxponoll B:aMepbi X
0 

:n oTnomea:ne 
h . . . . .. 

K ~ -- • Pacnpeltenea:nsr coohtTn.it rro STRM napaMe'rpaM npeltcTanneRbl na p:nc,9, Xo . 

· 06ocJiona.a:ne oToopa no STHM napaMeTpaM npnBelteno n np:nixoJKen:nn 1 B: .tlDc-

eepTau:n:n, lf:ncno OTOopaliHhiX COOh!TRlt .nano B Taon, 2~ n:ntjJ<jlepennnanbHOe ee'!e

Hlle yrrpyroro paceesrn:nsr aaaan· onpe.nensxnocb no tjlopMyne 

r.ne 

Salt, 

d 0' 

d,O 

I -· 7] 

N 

M 
I I --. 
n LrO 

TJ - nonaasx atjJ<jlexTnBHOCTb anrrapaTyphi, N -'!Reno aB:TOB paccesrHnsx·aa-

rr + -MeaoHon, npome.nm:nx '!epea MRmeab, M -'Incno 
n -Tonm:naa no-. 

I 2 
?OPO.tlHOll MIIW9HR B' r/CM 1 dO . - atjltjJexTRBHbill TeneCHbill yron ycTa!IOBKH, 

.Rnnoe BhtpaJKen:ne . 7J RMeeT Blllt 

fan. f • [; 8 s 8 sc. p. d 
TJ • f s 2 [;I T ' 

• f 
· s 4 ,s 81 

KYl1B B llOPSil1K9 crreAoBaHHli BXOltliT He TOnbKO stjJ<jleKTHBHOeTH sneKTpori:nx:n,.e'!9T-

'IllKOB S 2 ' S 4 'S 8 ' S 6 I liCKpOBhiX KaMep, .IIO Tl!KlKe n· llOilpliBKll Hll llpHC'!eT 
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~-

. ll .• --:Mesoa:oB B Moa:n:Top_e ( lill ) , a:a pacnan paccen:Bmnxcsr a:aaaJt .. ".-Mesoa:oB 

. ' ( lJ d , ) II Ha stJtepaoe BsSHMOJtel!CTBII9 .II X B_ CT9RXSX Mnuie1m H HeXpOBO!l: . XaMepe 

sc:.. i (a, ) . ' Rnepa:oe B3aliMOJtel!CTBH9 " -Me30ROB II npoTOROB El BOJtOpoJte' T 

yqTeHo npn Bhlqne~ennn a~~eKTllBHoro .Tenecaoro yrna: 3~exTHBHhlft Tenecahlll: 

yron ycTaaoBKH 6~n Bhrqn:cnea aa _anexTpoaaol! cqeTaol! Mamna:e MeTOJtoM Moa:Te

!{apno. · ITporpaMMa Bhrqncneanl! onneaaa B TlpnnoJKeliltn II · -3aaqea:n:SI Bcex ~ax-
da · ' · · . _ _ · 

TopoB, BXOJtstmnx B onpenene1me d1f" npn:BeJteHbi B Ta6n. 3, a JtH~epE!HIIHanbll:hle · 

eeqelilt.II - B TS6n. 4, 0mH6XH B .1ft- onpeJJ.enelibl XaX Cp9JJ.H9XM~paTHqHhl9 _O~R6-
XH cyMMhl XBSJtpaTO~ Omii60X ·• BC9X BXOJJ.IlillRX B onpell,eneHne -4r ~aXTOpOB, 

- ' . - '- . 720 21/ . 
Pesyn&TaThi naalloro onhlT_a 6bmH ony6nnxoBaHbi B pa6oTax ' • . ,· 

\ . )... ' ; . . 1201 ' 
YJKe nepBoe aame nsMepellne _<-1fi-:> 180onpn aaeprnn 3,12 faBle 'B cpaB-

aea:nn e ApyrRMH pa6oTaMH CBII):teTen&e'l'BOBano 0 cymeeTBOBSHHR 31tSqi{TenbHOrO

nnxa' B rur~~epeHIIHSnbiiOM ceqeRHH '"+ p -paeee!IHHSI Ha3aJt. B eaMOM ):tene, npn_ 
' - ' 1121 ' ' 

n:Mnym.ee 2,92 faBle B HHTepBane .cosOe,n.M. =-(58.;D,92) eeqenne 6binO 

4+4 Mx61cTep, a Jt~nSI nMnynhca 4 faBle naMepea:nst, ony6nnxoBSRHhie BO _BpeMs 
- . ' c ._ 1221 

Bhlnonaell:HSI a:amero axenepn:MeaTa , naBanu eeqenne, yepena:eaaoe no HIITep-

Bany cosO; =-(0,8.::1,0) dna =1S+5 MK61eTep~ Hams Benn:qn:na- 99+ 12Mx61eTep c.n.M. ,~ d . - ~ · · . ~ · \ -
!lnll HRTepBSnll cosO. =-(0,998..:.1,0).- Tax KS:S: Jia OCROBaRHII eymeeTBOBS'BmHX TeO-. .. .. ~ ~ - · e.n.M. , · · u ·· ·.·. ; · : _ , . · . 
pnl! R~B03MO}KRO 6hlno npennonoJKHTb enn&ayro anepre'l'llqeexyro aa:snenMOe'J'b cc..: 

q~IIHSI 'paccestiiH.II IIS3S!I1 TO i>bm C}:ISnaa BhlBOJt, qTo IIHK SIBnsteTeSI BaebMtl OCTphlM.-_ 
' . < ' . . . ' ' -_ ' . . /21/ 

B .~tam.Itell:meM, xorna 6binH aaBepmeJihl H3Mepe.Etn:st Jtnst npyrnx IIMilynheo:s ,. 
' ,, ' . . 122/ ' ' ' 

STOT Bb!BO!I IIOJJ._T,BepJJ.llnCII, Tenepb B CpSBH9Hllll e HSmH_. JtllRHb!& nplt 6nH3XbM 

HMnyn&ee. 4,07 faB/ C !ISBanH ,li_H~<jiepeHI!HanbHOe ceqean:e HS31Ut IIO'ITH B-4 pasa 
0 - 0 . -

6on&mee, qe114 yepe.[IJiea.Etoe .no HRTepBany yrnoB 143 .;..180 • Peaynh'l'a'rhl o6&HX 

pa6oT xopomo eornaeyroTeSI MelK!Iy eo6oll:, eenn npennonom&, 

aoe ceqeane paeceSinnll aaaan nMee'J' a:s:enoJieHI!nanhRY~ ~opMy 

rne _P .L. :-n~pneir,nnxyngpahlfi nep9!1aaahll!_ nMnym.e _a_ faBle. 

>lTo AH~~epeJninam.':"' .

da/ dO~ A~xp(-p1/0,3_2), 

IToene ocy6nnxoBaa:nSI Hamel!: pa6oThi no!IBHnach eep:aSI coo6mennll: o6 H3Me-
. + - · - . · · : i23.;.s31 

peHHIIX .'! p n "- p nn~~epeHIInan&aoro eeqea:ag paceeiiHHII aa,. 6om.m:ae yrnhl , 

a xoiopbiX 6bmo ycTaaoBnea:o 3aepre'l'n:qeexoe noaeneane eeqeang n Yr-noaoe pac-

npe.~tene!Ine, 

Hamn naHIIhla 6hlnH nonTB9plK!IeRbi BcaMn noeneny_romn:Mn ll3MepennHMR npx 
) . ' 

eooTBeTcTayromxx aaeprnnx. Onaaxo JtO aacTollmero BpaMenn aamn naaahle aaa6o-

nee:6nnsxn x'yin~ paee~n~n:SI 180°, qTo MoJKeT oxaaaT&en cymee;BeRHhlM c ToqXn 
' ' '· -. 0 

speJinR.aKcTpanonnniiii ceqeann :s: yrny 180 •• · 
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CymecTByromne naaHhie o =e aaaan · nenocTaTo>ta:o 

onpelienriTb ero !jlopMy. MoJKH~ npoBecTH epaB!Ieane. naHHhi 

npennonoJKRB.aa ocaoae Teopnn PenJKe, qTo nuin BnepeJt E 
i . . I n -Bu ·' 
..,opMy d~ d .. e ·. 

T~rna B enyqae "+p · rm:s: aaall}:l 6yneT ,aaaqn:Tenbao 

anepe!l. B cnyqae "- p- Tartoro. B?IBona eAenaT& nenbaa. C: 

ll03BOnSIIOT' TSKlKe enenaTb onpeJteneHRhln,_ BhlBOJt o'6 .naMe liE 

nHqenneM saeprnn, T.e. npoBepnT&.onao na npeAcxasaanll: 

.III!ItOB. 

Bennql!aa (dan l 1800("+p) 6bieTpo y6hiBa.eT a naMepesa 
• ' d . . I' 

r11ll: n npoA~nJKSeT y6biB8Tb npn 6onee Bbieoxnx aaepriiiiX ' 

. ll.SHJihiX B RHT~pllane 3-8 raBIC He ripOTHD~peqn:T ToMy, qT( 

Eonee. ;O,qHblll: 3SKOH yeTSROBI!Tb. noxa ReB03MO)KHO BBHA; 

Hb!X ·n IIX H9Bbieo:s:oll: TOqRocni. KpoMe TOrO, eneAyeT · OTMe 

_!Ina ecTb enencTane _ !IByx · npn'l:nH - nsMeaeai!II naAaromell: : 

... 

·, - . 2 
naMeaea:aSI nepenaHaoro IIMIIynbea, nocxon&Ky u 180o = (M 

.Unn yeTaaoaneang aaepreTnqec:s:oil sa!menMOCTH ( dd 

IIpOBOJliiTb .ll3M9p9Hll.l! IIpii ~llKel!pO.BSHHOM u ll np:a: pa3RhlX 

speann Teopnil PeAJKe pac~eSiane aasan onnebiBaeTen napo1 
f ' . • 

HhlX nonrocoa, coBnanaromnx··nnmb npn u = 0, To nsMepe 
. . ' . . . . . . . /27/ . 
npn ~nrtenpoBaRHOM aaaqeHHn u = O. B pa6oTe noxas 

· p:I(BaTb !lacceHane Hasan· c aToll· To=n 3peann, TO naRHbie 

CHMOCTbiO: 

(da/d·n) ,. 8 2an CO>-'t 
~ n = 0 

rna 

131 
B op:o:rnaanbl!Oit eTaT&e y:s:aabiBanoeh, qTo l!JKnoa 

-ua :a: aa sTy ero np:o:pony 6yAeT yxaahlB8Tb aaanenMOCTh c 
. . · .. ·. /34/ -

saLt OT aaeprnn. Onaa:s:o n pa60Te no:s:asaao, qTo !ISJK• 

_ay:s:noa 6yneT npeapamaTben 5 o6~ertT Tnna nonroca PenJKe 

.n nornomennro BllpTyan&l!hlX Bex'l'opHhlX Meaol!OB. Cornaeac 

6oTbi, Jie'r nyTell: paannqn:T&, srBnsteTen nn ay:s:nol! Toqeqaol 

eeTh nonroc PenJKe npn nro6on aaeprHn. Kax 6yAeT BIIJJ.HO 
- . 

naCTll 3-8 fs:SIC eme eymee'rB9HHO BIIHSIRH9 pe30JISHeOB ll 

-~OBeJteaall ce"tea:o:n roBopi!'I'b aoo6me ae nMeeT eMhlena:. 
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( 8 P. ), aa pacna.n paccenamnxcs:r aaaaa .·. rr .-Meaon:oa 

nx B. cTen:xax Mnnierm. II IICKpoaolt xaMepe 

1T -Meaon:o:B II npo'l'oiiOB l3 BOAOpo.r:ta; T. 

.Tenecaoro yrna. SqxpeKTnBRbi!t -Ten.ecn:brll 

aneXTpOIIHOfi cqeTROfi Mamnae M9TOAOM ~ORTe

OIIHCaHa a ITpnno)l(ermn II · · 3n:aqeamt acex ¢ax-. 
da · · · · 

d"fi'""" npnae.tteHbi a Taon. 3, a an#epen:niiam • .B:bie 

.-1fi- onpe.nenellbl Xax Cpean:exaa.npaTIIqJibiG . OIDIIo-
. d . 

acex ax. o.tt!Imnx a onpe.ttenen:ne -;r{f--· ¢axTopoa. 
. . .. 720,21/ 

rrbiTa obtnii onyonHxoaaHbi a paooTa:x: • .· 
d a : . . '12 r /20/ .. _<-an-:> 180.anpn aaeprnii 3, · aa/c . l3 cpaa-

can.tteTenbCTaoaano ~ cymecTBoaan:nn a.EtaqnTen&n:oro. 

'""'"'""" ·rr+ p -paccesmnst n:aaaa. B caMoM aene,_ npn 

cosBc.n.M. ~-(58.;.o,92) ceqarme obtnO 

naMepeanst, onyomixoaaaabre ao _apeMJI 

ceqeanel ycpeaaeaaoe no HHTep-. 

Haiua aenHqiin:a-. ss:: 12 MXolcTep 

~l,O)u Tax. xax .n:a ocaoaaann cymec'l'aoaaamn:x: Teo.

o:m:nTb CHIIbHYIO aaepreTnqecxyxo aaBIICHMOCT& cc..; 

caenaa Bbiaoa, qTo nnx HBIIII&Tcsr aecbMa ocTpbiM. 
. . /21/ 

aaaepmeabi naMepeiiiiH Ani! .npyrn:x: nMnyn!.coa ·>J· 

; /22/ . ' . . 
B cpaaaen:nn c . n:amn. aaaable npn 5nnaxbM · 

.ttn¢¢eperrnnanbaoe ceqeane_ Hasan IIO'lTII B 4 paaa 

HHTepBany yrnoa 143°;..180°. Pe3ynb'l·a:bi ooemc .·. 

._."'"'"" co5ol!, ecnn npeanono~&, qTo anljlljlepesnnallb;.;.: 

pa5oTbi nostannac& cepnst 

ceqeanst paccestrmst 

da/dO • A~xp_(-pl/0,~2), 

COOOID9Hl!ll 00 H3Me..;. 

123-33/ aa 5ollbmne _yrnbi ., 

yrnoaoe pac-

aceMn nocne.nyromiiMH naMepeHl!HMH np:n 

aacTostmero apeMerm aamn aaaable aan6o-

qTO MO)I(ST OKa3aT!.CSI cymeCTB9HHbiM C TOq}tl! 

K Y'I'ny 180°. 
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CymecTayromne .r:taHHbie o ·.mtxe aaaaa _' aeaocTaTotrao Toqabi . .r:tnH Toro, qTOobi 

onpe.nemiT&. ero .. ljlopMy. Mo)l(ao ·.npoaecTn cpaaaeane . .ttanabi:X: ·npn paaabi:X: aaeprnHx, 

npe.nnono)I(III3. aa ocaol3e .Teopnn Pe.r:t]l{a~. qTo niuin anepea 11 aaaaa nMeroT onrraaxoayro 

¢opM; . da I d n ~ e - B u . . . . 

Toraa. a cnyqae rr +p · nax aaaa.n 5yneT ,awitriiTen&ao y~e anljlpaxunoaaoro niiKa 

anepea. B. c:nyqae ,-_ p · Taxo~o ·BbiBOtta caenaT~ aenbali. CytuecTayromne aaaabie lie . 

· noaBOIIIIIOT TaK)I(e caenaT& onpeaeneaabil!. BbLBOA o5. naMeaeanii ljlopMbi nnxa c yae

nnqe~neM . aaept.HII·, T.e. npo~epi!Tb o.ni;o ll3 DpeJlCKa3aHnil: peJ:t)I(IICTliKII 0 Cy)l(eHIIII 

nHKOB. 

Bennqna~ ( ~n \80o(~+p) obicTpo yobiBaeT 13 naMepasaoM . .B:aMII nHTepaane. :cmep-
. . ' . . /27t . 

rnil: n npoaon)I(SeT yobiBaTb npn 5onae BbiCoxnx aaeprnH:x: • CoaoxynaocT!. acex 

. aaRS:biX. 13 H~Tepaane 3-8 raa/c He npoTnaopeqnT TOMy, qTo ( ~n) 18~0 -I I F. LAB. 

Eonae Toqabill: aaxoa ycTaHOBIIT!. noxa seaoaMolKao BBIIAY. aeaocTaToqaocTn aaa

HbiX n. n:x: Hel3blCOKOll: TOqlloCTH. KpoMe Toro cne.nyeT· OTM9TliTb
1 

qTo .aTo yobi13a-- . - ) . 

. _ane ec'rh cnencTane Al3yx · npn'liiH - nsMeaeanli ·rranaromel! aneprnn, T.e. s , II 

naMeaean:SI nepeaaB:noro.nMnynbca, nocxonhn:y u 18 ~o -<~i 2 -m 2 l/s. . . 

Jlnli ycTaaoaneanH snepreTnqecxon aal3nCIIMOCTn . ( d(rf d0l
180

a aeo5xoanMo 

npo13o.~tnTb naMeperm.li npn ljlnxcnpo13aanoM u II npn paaabi:x: s. ITocxon&Ky c ·Toqxii 

· apeanst Teopnii Pa.~t)l(e pac<_::eSiane aa~an oniiCbii3aeTcli napoli: xoMrrn~xcao~.:onpH~ea-
Hbi:X: nonrocoa. coanaaaxomli:x: nnm& npu u = 0, To na~epeHIIli cneayeT npo13oAIITh 

. . .. . . . ·. /27/ . . . . 
npn ljlnxcnpoaaaBOM aaaqermn u • O. B paooTe noxasaao, qTo ecnn paccMaT-

: pnaaTh \paccestane nasaa c sToll: Toqxn apermst, TO naBHbie cornacyroTcH. c aaan

CHMOCTbro: 

(daldO) ., 8 
2 an (0)-·1 

., n aO 

,· Y' 

rae an (0) .. -0,42 ±0,13' . 

/3/ 
B opnrnaanbHOil: CT3Tbe yxaabiBanoc&, qTo HYKIIOH &CTb COCTaBHaSI qacTII-

! • ' • 

na n'na sTy ero npiipo.tty 5yae'r yxaabii33Tb aal3ncnMocT& ceqennli pacceHHHli sa-
. . . . /34/ ..•. •.. . . . ' Jl 

3M OT saeprnn. Oaaaxo 13 paoOTe noxaaaao, qTo .tta)l(e 'nepaoaaqanhao ronbiil 

ayxnon 5yneT npe13pamaTbCSI 8 o5~exT Tnrra nonroca Pea)l(e 5naroaapg nanyqeanro 

.. n nornomermro anpTyanbHbiX 13ex_TopHbiX Meaoaol3. Cornacso pesynhTaTaM SToll: pa-. 

00Tb!1 H::!T IIY'fGll: p_aaniiqHTb1 SIBnli9TCl1 III! HyKIIOH Toqeqaoll: qacTHIIel! nnn )1(9 OH 

ecT& nonroc PeaJKe npn .nroO.oll aaeprnn. Kax 5y.r:teT 131Ittao ·lis .ttanbaell:mero, a o5-

nacTn 3-8 rea/c eme cymecTaeaao BniiliHne peaoaaacoa n o trnCTo pett)I(913CKOM 

.aol3etteann ce'l:ean~ ro13opHTh aooome ae nMeeT CMbicna:. 
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"1 

. /35/,/36/ 
B paooTax . noliBIIRHCh cooomennH 00 oonapY2JiC9RHH Jl:OBb!X oapll:OJl:Jl:b!X 

p&30Jl:B.Jl:CHb!X COCTOliHHfi C MB.CCOfi OOnhWa ~eM 2 rsB, B CBli3i C STHM noliBHnac& 

BOaMo~nocT& cBnaaT~ nnxn B paccenHKII naaan c cymecTBoBanneM peaonaacoB B 

aTofi oonacTII. 
- /37/ 

B paooTe · B npennono~ennii, ~To IT+ p -paccenHKe · naaan ormchrBaaTC!I 

oapnonnhrM ooMenoM, a IIMenno, .ooMenoM nyxnonoM, no Teopnii BOaMymennfi c 

yqeToM ~opM~aKTopoB II· nornomaniili,Bb!~cnena ~opMa nu~~epenuiian&noro ceqe

nnn IT+ p -J)acceRIIHli naaan npii 4 raa/ c. Ha pnc. IO att Bhl~cneHKn cpaannBruoT

Cli c axcnepnMenToM, Bnnno, ~To-nannoe ormcaniie TonhKO na ocaoBe.oapuonnoro 

ooMena naeT'paayMnoe ce~enne, xoTn pac~eTnan KpiiBB.!I II ne coBceM xopomo co~ 

nacyeTC!I c axcnepnMenTan&HhlMH nannb!.MH• 3ro OhlllO nepBoe ynoaneTBOpiiTen&soe 

.oreopettqeCKoe onncanne. aKcnepnMeHTanLHb!X nannhlx no IT+ p --paccesrnnro aaaan. 
/37/ . . 

B paooTe · _ ohrna anepabre_ BhiCKaaasa TaK~e nneH, qTo aMnnnTyny paccesr-

nnn naaan B paccMaTpiiBaeMofi oonacTn anepriifi Ma~no npencTaBli:Tb xax cyMMy 

p930HB..BCHOfi B.MilnRTYlthl0 IIMeiOmefi opafiT-BIIrHepoBCKIIlt BRlt, II HeKcifi -~OHOBOlt B.Mn

nRTYltb!1 B ~aCTHOCTII, O.QJl:ORYKnonnolt ooMennoa B.MilliHTynhl. Hnrep~epennmt STHX 

nByx aMnnn~n MO~eT ormcaTb anepreTIIqeCKyro aaBRCIIMacTh'ce~ennli paccesrHHH 

naaan II ~OpMy nu~epenuH~nhHaro ceqe.BIIli. ITocxon&Ky peaof!aacnag aMnnii~lta 

saBIICIIT aT yrnoBoro MoMenTa peaonanca, To B npiinunne IIMeeTCn B03MO~ocn. 
- c 

TaKHM nyTeM onpeneniiTb erma II qeTHOCTh pe30HB..BCB.o 0cHOBh!BaliCh R8 Hlt9l!X 
/37/ . /381 . . 

paoOTb! • Eaprep tt Knafin . Bb!qiicrmnii aocomoTHhllt Xon_ ltii~~epeHUttB.nhJl:OrO 

ceqeiiHli IT+ p -pacc&liHII.II H83B.lt H HyTeM CpB.BH9HHH C 3KcnepiiM9HToM
0 

BKfiiOqali 

HB.WH naHHhre, nonyqiinii YKaaanne na nono~n'l'en&Hyro qeTnocTb naooap l'l5 (2420) .· . . /~{ 
II 1'1. 8 ( 2850) • 3ro yxaaanne noltTBepnnnoc& BnocnencTBHH B sKcnepnMenTe, 

nocny~BWeM HenocpeltCTB9HHh!M HpOltOlllK9HR&M Onh!TOB1 OIIHCB.HHb!X B ltB.HfiOlt 
/38/ . 

nRccepTru:tHH. PeaynhTB.Thl paoo'rhl npiiBeneHhl na pRe. II, aTxyna BII.!IHO xa-

~ecTBennoe II KonnqecTBeHnoe cornac:n:e Teopnn II sKcnepnM!!RTa. 
. ' . 

TaKRM oopa3oM, MO~HO cqnTB.Th, ~TO, B OOHB.CTl! aneprHR 2-8 raB/c cym:ecT-

B9.BJl:hiM liBJllleTCli nponecc OOM9Jl:B. oapiiOJl:HhiMII p930HB.IICJl:h!MII COCTOliiiHliMH. 

16 

' s 

·KpaTKne' peaynhTB.Thl H Bh 

1, B nnccepTaunn ormcaHhi ltBB. onhrTa no II31 

cennRn na yron 180° B oonacTR nMnyn&coB 3-5 r~ 
« I 11,29,19,20,21/ 

fiiiKOBB.Hhl B pB.vOTB.X · , 

2. B nepBoM onh!Te nony'lena onenxa Bepxnel 

npn ltBYX aneprRliX 3,14 H 4,6 raB/c: 0,92+0,47-l 
-/9 10 

CTB9HflO, Tipn CpB.BHeHHH C npyrHMH )lB.HHhlMH 1 1 

BB.ll HB. B03MO~Oe cymecTBOBB.HHe OCTparo HHKB. E 

3.".c Meronnqecxon Ta~R apeHIIn nepBbifi on 

BaH'B:H II C03ltllHKli HOBhlX ra30Bh!X noparOBhiX qepe 

nneKca annapaTyphr, paooTaromero a ycnoBnRx, KOI 

THlt obma na ypoBHe 1 caohiTI!li B qac;. 

4. Bo BTOpOM 9KCII9p1IM9Jl:Te C9'19HIIe ( d~ ) du 181 

riifi. PeaynhTB.Thi ttaMepenRlt npnenenhl B Taon. 4. 
/12 22/ " 

rRx paooT ' 1!3 HB.WHX peaY:llhTB.TOB cnenoBan• 

a ynpyroM rr+ p ... paccennRR naaa.a. HamR .aaJIHhlE 
/27 29/ .. . 

H3Mepel!HliMH 0 H nocnylKHllli OCHOBOlt Allli np 
· · /3S 

'leTl!OCTII xaooap l'l 8 (2420) l! 1'1 8 (2850) 

5, Enaronapn TOMY• qTo pasBHTan MeTonmta 

penns ynpyroro paccennnn B npRMOM nyqxe, namE 

cennnn, nnnoonee onRsKRM K yrny 180°~ 
6. ~ MeToltl!'19CJtOM nnane npoBenenRe BTopc 

nan&nenmero coBepmenc'fBOBaHIIn cymecTBOBaBmm 

annapa~ph!. BnepBh!e ohm coanal! MB.rliRTHb!li cne! 

nnn aHanH3a ~acTIIn no I!MHyllbCy B nHTepBane 2· 

BnepBhi9 B' naoopaTOpiiR Bh!COKHX aneprnn. OHHH 

Mephl, )11I!I KOTOpb!X Ohinii nony'leHhl K0llll:'t9CTB9ll~ 

nora yHR'IToJKeRHR TpeKa aanycKaromen qaCTHnhl JJ 

KoMnneKc Bcefi annapaTyphr noaBOlllin no.aaBnnT&. 

ITpo.aenannaR paooTa oh!na ohl neBoaMo~na c 

.aeplKKII MOHX Kanner A.C. BoBeHKO, E.H. rycbKOl 

~eBa, A.n. nrooiiMOBB., IO.A. Ma'l'yneHKO, B.C. c~ 

onaronapel!. H onaronapiO Tl1KlK9 H. rna.aKoro 38 
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nosrBH/lliCb cooomemur oo ooaapYJKemm HOBJ:JX oaplto.IIHJ:JX 

MSCCOli oOilbrn& 'IEIM 2 raB. B CBli3~ C S'l'li:M llOIDIHIISCJo 

B paccesrHHH H838A C cymecTBOBSH!f&M p930H8HCOB B 

'ITO 11+ p. -pacc&liH!fe H838):1 01flfCb!B89TCSI 

ooMeHOM f!yKJIOHOM 1 llO 'teopnn BOaMyrn&Hifli C 

~rnomeHHSI,Bhl'IIfCIIBHS ¢opMa AH¢¢ep&HUR81IbHOro CB'IB" 

raBIC. Ha pnc. 10 S'l'll: BJ:J'IIfciieH!fg cpa:BH!fBSIOT

lJTO ASHHOB QnHCaBHe TOIIbKO Ha OCHOBe_oapnoRBOrO 

XOTli p8C1JeTHaSI KpHBSSI ll He _COBceM .X:OpOmO COr

aTO OhliiO nep:Boe YAOBIIeT:BOpHTBIIbHOe 

.!tannJ:J.x: no " + p •pacceaanro nasa.u. 

BbiCKaaana TaKJK& n.nen, 'ITO aMn/lliTy.!ty paccesr~ 

OoiiSCTH aneprnli MOlKHO npe.!tCTSBltTb KaK cyMMy 

6paliT-BHrHepo:ecxnA BH.!t 1 H Hexoli ¢OHOBO!i aMn

ooMeHHOli SMll/lliTy.!tbi. Marep¢epaRl!HSI S'l'li:X 

sHepreTnlJecxyro saBHCHMOCTb'ce'Ieansr paccesransr 

celJeHHSI. ITocxonbKy peaoaancaan aMniiltTyAa 

TO B np~nne HMaeTCli B03MO~OCTb 

'IeTHOCTb p&30H8HCa~0cHOBJ:JB8.srCb Ha H.!tBSIX 

Bhl'IHCIIHIIH SOCOniOTHJ:Jli Xo.!t_.!tH¢¢ep&Rl!H81IbHOrO 

H llyTaM cpaBneanil: c axcnepHMBH'l'OM, BKniO'IaSI 

Ha IIOIIOlKHTBIIbHYIO 'IBTHOCTb H30oap 1:!.8 (2420) 
124( 

BllOCIIB.!tCTBHH B 9KCnapHMBHT91 

onJ:JTos, orrncaHHJ:JX B .naanon 

npHse.neab! aa pnc. 11, oTxyAa BH.!tRO xa

cornacHe TeopHH Ji axcnepHMeHTa •. 

C'IHT8Th1 'ITO.B OOIISCTH SHeprHH 2-8 ra:e/c. cymecT-

6ApHOHHb!Mlt ·pesonancBJ:JMH cocTOJI.IIlurMH. 

16 

KpaTxne' pesynhTaTbi H BbiBO!Ibi 

1. B .~:~nccepTaunn orrncaHbi ll.Ba onbrTa no H3Mepeanro ynpyroro 11 + p -pac-
o . 

cenHHli Ha yron 180 B o6nacTH HMnyn&cos 3-5 ras/c. OcaoBHbie pesyllhTSTbi onyo-
/11,29, 19,20,21/ 

IIHKOBS!Ibl B p800T8X • 

2. B nepBoM Ollb!Te nony'IeHa oneitxa sepxaero npe.nena ( du I d 0 ) 1800 • 

npH .!tBYX aaepraRx 3,14 H 4,6 rss/c: 0,92+0,47 n 0,39+0,34 M61cTep i.:ooTBeT-
. - /9 10 12 13T · 

CTBBHHO. ITpn cpaBHBHHH C ApyrHMH .!tSHHbiMH 1 1 1 STOT pB3YIIbT8T yK83bi-

B8.1I na sosMoJKHoe cymecTBoaanne ocTporo I!HKa B 11+p -pacceRHHH Haaa.n. 

3. C MBTOll.H'IBCKOli TO'IKH 3peHHSI nepBb!li O!IJ:JT ll0Tpe6osan COBepmeHCTBO-

. BSHHSI H C03.!t8Hifll HOBJ:JX ra30BbiX !IOpOrOBb!X 'lepeHKOBCKHX o:;q&T'IHKOB H BCBrO KOM

!IIIBKCS annapaTypbi1 paOOTSIOrnero B YCIIOBHSIX1 KOr.!ta CXOpOCTb llOIIB3HhlX COObi-

THit ObiiiS HS ypoBHB 1 COObiTHSI B '18~• 

4. Bo BTopOM 9KCII9pHM9HTB C&'IeHHB ( !~ l18 d'Dblll0 li3MepeHO .!tllli Tpex SHep

rnlt. PesynbTSTbi nsMepeann npHBe.neahl :e 'taon.· 4. B cpa:Baenaa c .J:taHHbiMH . .npy
/12 22/ rnx pa6oT 1 H3 HSmHX pa3yiibT8TOB CllBll.OBSIIO cymecTBOBSBHB OC'tpOrO llHKS 

:e ynpyroM 11+ p -pacc&SIHHH naaa.n. Haxnn .!tSHHbie no.nTBep.nHilliCb noa.naeltmnMH 
/27 29/ 

H3MepeHHliMH 1 H llOCIIYlKHIIlt OCHOBOli .!tnB npeABSpHTeiibHOro onpeAenemur 

'IBTHOCTH H306ap tl. 8 (2420) H tl. 8 (2860) 1381• . 

6. Enaro.napsr TOMY• 'ITO pas:eRTaSI M&To.nHKa nossollltn~ npoxsso.nnT& nsM~ 

peH!fsr ynpyroro pacceliH!fli B npsrMoM ny'IKe, aamn .nanRhle OTHOCSITCSJ: x yrnaM par;:

ce!!H!f.lt, RaHDOll99 DIIH3KHM K yrny 180°. 

a. ~ MeTo.nnqecxoM nnaae npo:ee.~:~eane :BToporo axcnepHMeaTa noTpeoosan~ 

.!tSIIblleltmGrO COBGpmeHC':\'BOBSHHli Cy1Il9CTBOB8BillHX CHCTeM, a TaKJKe C03.!t8HHSI HOBO It 

annapa'%'yphl. Bnepllhle obiii coanaa MB.rllllTHbiit cnexTpOMBTP c JK&c'rxoA: ¢oxycnpo:exoA 
/16/ 

.~:~ns anannsa 'ISCTBtt no nMnyiibCy B naTepBane 2-6 ras/c c paspemeaneM~l%. 

BnepBbiG B naoopaTopnn BhlCOKHX ~aeprHA OMHM Ohliilt•llpHMBl!GHhl HCKPOBhlG xa

Mephl, .!t/ISI KOTOPJ:JX Ohl/Ill nonylJBHhl KOIIlt'IBCTBGHHhlB ):taHHbiB 0 BepOllTHOC'l'H non-
. . l19/ 

aoro yHH'ITOJKeH!fll Tpexa sanycxaromeA 'ISCTHtthl .npyroA ¢onosolt 'ISCTHlleA · • 
. . . . 7 

KoMnnexc seen annapaTypbi nosBOllliii no.nasnRTb ¢oaOBJ:Je nponecCbi B 10 pas. 

ITponenaaaall paoOTS Obiiill Obi HBB03MOJKHa oes llOCTOllHHOit llOMOmH H llO.!t

.neplKltll: MOHX. KOIIllBr A.C. BoseHKO, E.M. fycbKOBa, E.A. KynaKOBa, M.¢. naxa-

1J9Ba, A.n. nro6HMOBa, IO.A. MaTyiieHKo, B.C. CTaBHHCKoro, KOTOpb!M Sl rny5oxo 

onaro.napell. H 6naro.napro TllKJKe H. rna.~:~xoro sa noMom& :e paapaooTKe 11 nccne-
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.riOBAIO!;n HCKpOBb!X KB.Mep, A.T. !v\4TIO~H!UI, B. 3eneaoBa, H. Mopoa, n. ne5ettesy 

aa paapa5oTKy, narOTQBnenne _annapaTyphi n. noMomL B ee nana.r:tKe, TaxR!fKOB 

B.K. Bnpyneu, H.H.KaKypnna/ H.H. l.Jepnhlmella, B.H. T10¢aeBa
1 

A. 3aBropo.r:tnero 

aa noMOIIllo B MORTruKe n sKcnnyaTannn annapaTyphi. 

Ycnexy pa60Thi cnoco5cTBOBanEI. CTEI.5nnaaan pa6oTa cnnxpo¢aaoTpona R 5ec

nepe5oftnoe cna5~eHRe ~.r:lKRM ao.r:~opo.r:toM, o5ecne~ennoe KpnorennhiM OT.r:tenoM 

:nBS •. Mae npnst'l'HO no5naro.r:tapHTb KOIIII9KTHBhi S'rnx OT.tienoB. 

nnTepaTypa 

1. 'I'.Regge. Nuovo Cimento, ~ 951( 1959); 1:§, 947 ( 1960 ). 

2. M.Froissart.. Rep. to the i.a Jolla Con!. on the Theory of Weak and 
Strong Interactions, La Jolla, 1961. 

S. S.Frautschi, et. al. Ph}rs.Rev., 126, 2204 · ( 1962). 

4. V.Gribov. Proc. 1962 Con!. CERN, p. 584. 

6. V.Gribov, I.Pomeranchuk. Nucl.Phys., 22, 51.6 ( 1962). 

B. D.Blokhintsev. Nuovo Cimento, ~ .1061 ( 1962). 

7. D.., Bnox:a.l!!IeB. ITpenpnT OJUIH, P-2220, D,y51UI, 1S65. 

B. J.:Kopp et: al. Phys.Rev., 123, N 1 ( 1961). 

9. ro. BA!OKOB n .np. )KST4>, ilr 62 ( IS61}. 

10. P. ApnnoB a .r:tp. )KST4>, .1!, I330 ( 1961). 

I I. B.Kulakov,. et al. Proc. 1962 Con!. CERN, p.584. 

I2. M.Perl. et al. Phys.Rev., 132, 1252 ( 1963). 

13. Yu.Bayukov, et al. Proc. 1962 Con!. CERN, p. 588. 

14. V.Cook, et al. Phys.Rev., 129, .2743 ( 1963). 

16. V.Singh, B.Udgaonkar. Phys.Rev., 123, 1487 ( 1961). 

16. A. Boaenxo :a .r:tp. Ilpenp:aHT omm 3008, D.y6na, 1967. 

17. B •. 3enenoa ~n .r:tp. IlpeJtpJIHT O.IHIH, 2189, D.y5na, Ul66. 

18. B. 3eneaoB H .r:tp. IlpenpnT omm, P-1310, D.y5aa,. 1965. 

19. A. BoBenxo H ,ap. IlpenpH.llT mum, P-2661, D.y5aa, 1966. 

20. !.Savin , et al. Phys.Lett., g 68 ( 1965). 

21. A. Boae~o n .r:tp. IT:acbMa )KST4>, £, 40S ( 1966). 

22. M.Aderholz, et al. Phys.Lett., 1Q, 248 ( 1964). 

23. W.Frisken, et al. Phys.Rev.Lett., 1:2.• 313 ( 1965). 
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24. T.Dobrovolsky,. et al. Phys.Lett., 24B , 2 

• 26. A. An:axaaoB n .np. Phys.Lett., 1:2., 345 ( 1~ 

26. W.Baker, et_ al. Phys.Lett., ~ 605 ( 19t 

27. J.Orear, et al. Phys.Rev. (to be publist 

28. Coffin, et al. Phys.Rev.Lett., .!2_, 838 (: 

2.9. A. Boaeaxo :a .r:tp. ITpenp:aaT OH.HH, )P-2506, 

30. S,Kormanyos, et al., Phys.Rev.Lett., .!§., 

31. H,Brody, et al. Phys.Rev.Lett., ::!:..§.., 828 

32. W.Selove. Rep. to the Con!. on High Er 
Stony. Brook, 1966. 

33. B. KynaKOB H np. ITpenpnRT omm, P13-313 

34. M.Gell-Mann, et al. Phys.Rev., 113, B: 

·sa. A.Citron, et al. Phys.Rev., 144, 1101 ( : 

3~. ·A,Diddens, et al. Phys.Rev.Lett., 1Q, 2~ 

3!~ R,Heinz, M.Ross. Phys.Rev. Lett., ~ 

38. V.Barger, D.Cli;,.e. Phys.Lett., ~ 666 ( 

Pyxon:acq nocTynnna a· n: 
24 anpen!l 196 
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A.T. Ma'l'IO~HHa, E. 3eneaoea, H. Mopoa, n. ne6e.QeBy 

ea11e anrrapaTyphl 11 noMom» B ee Hananxe, T9XHIIKOB 

~ H.H, IJepRhlmeea, B.H. T:rocfJaesa, A. 3asroponaero 
axcnnyaTannn arrnapaTyphl, 

~nocTeoaana CTa6nnaaan pa6oTa criRxpo$aaOTpoaa B 6ec

OT.QenoM 
•ronaPIITb KOilll9KTRBhl S':I'"UX OTJ:ienoB, 

nnTepaTypa 

!!... 951( 1959); .1§, 947 ( 1960 ). 

126, 2204. ( 1962). 

CERN, p. 584. 

Nucl.Phys., n_, 516 (1962). 

Cimento, ~ 1061 ( 1962), 

OHRH, P-2220, ,lly6Ha, Hl66. 

123, N 1 ( 1961). 

Q, 52 (1S8I) • 

.i!. 1330 ( 1981). 

1962 Cont. CERN, p.584. 

132, 1252 (1963). 

1962 . Cont. CERN, p. 588, 

•• 129, 2743 ( 1963). 

Phys.Rev,, 123, 1487 ( 1961). 

OHRH 3008, lly6a:a, 1967. 

OHRH, 2189, lly6aa, 1_985 • 

. OHRJ~ P-1310, lly6a:a, 1966. 

OHRH, P-2661, lly5aa, ltl66. 

1L 68 (1965). 
)KaTe:>, £, 40tl { Hl65) • 

.!Q, 248 ( 1964) • 

• Lett., 1:2.. 313 ( 1965). 
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of Weak and 

24, T,Dobrovolsky, et al, Phys,Lett., 24B, 203 (1967). 

• 26. A. AnnxaaoB II np. Phys.Lett., 12, 345 ( 1965). 

26. W.Baker, e: al, Phys.Lett., ~ 605 ( 1966). 

27. J,Orear, et al. Phys,Rev. (to be published). 

28. Coffin, et al, Phys.Rev.Lett., .!.§, 838 ( 1965); .1.1, 458 ( 1966). 
29. A. Bosea:xo R np. TipenpllllT OHRH, P-2506, lly6aa, 1965.· 

30. S,Kormanyos, et al., Phys,Rev.Lett., .!.§., 709 ( 1966). 

31. H.Brody, et al. Phys.Rev.Lett., :!&., 828 ( 1966), 

32. W.Selove. Rep, to the Con!, on High Energy Two- Body Reactions, 
Stony_ Brook, 1966. 

33. E. Kynaxos 11 np. TipenpllliT OHRH, Pl3-3132, .lly6aa,· 1967. 

34. M.Gell-Mann, et al. Phys,Rev., 113, B145 ( 1964). 

·sa. A. Citron, et ai. Phys.Rev.
1 

144, 1101 ( 1966). 

3~. ·A,Diddens, et al, Phys.Rev.Lett.,lQ., 262 ( 1963). 

3!~ R,Heinz, M.Ross. Phys.Rev. Lett., !!., :1:091 ( 1965). 

38. V.Barger, D.Cli~e. Phys.Lett., ~ 666 ( 1966). 
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~, 

Ta6nlllla , 1. CyMMapaaR cTaTBCTJUta 

liMnym.c: 1 Mt>IIBTOp M KoiiB'<BCTBO 

rsB/C 
.. · cjJOTOrpacjJBJI N <!I Ncjl/M 

, 3,15 221, 485x1o6 426 I,93 x ro-6 

4,05 172,28 xL1o6 816 4,75 x ro-6 

4,85 6 79,55x IO 573 7,2 x 10-6, 

Ta6nlllla 2. OT6op, co6biTBli no cjloTOrpacjJBRM BCXPOBbiX ltaMep. N 1 -oTOcSpaJ<bl 
no cjJCITQrpaciJBRM sc -11, N -oT06paabJ no o!>oTOrpacjluM sc-I, 

N 10 :-<=OBMBCTRblli, OT60p1 , N -l!CTBRROa 'IBCIIO co6b1T11lt, N CII 
cnyqaltllble coBnaneaaa. 

liMnym.c, 
N1 No Nu N CII N N/M rsa/c 

I 
3,15 170 II6 98 I,6 96,4 (4,35 ± 0,445) 

x ro-7 

4,05 12I 96 76 2,7 73,3 (4,15 ± 0,52 ) 
x ro-7 

4,85 77 23 IS I,O 14,0 (1,76±0,5 ) 

x ro-7 

2) 

. I 

c: ... 
...... .. ... 

I 
0 

,JQ 

I 
f 
,; 

"' J 
~ 

t- t-o 

:s 
...... 
z 

. ., H 0\ 
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Ta61t11na 4. Lbr<jJ<!>epeunuan&Bble ce'lBBB!I ynpJ.roro ~r+p-pacee!!Binl ua yron ISo0• 

liBTBpBM liaTepean du / d{l du/ d u1 liMnyllbC, liBTepea:r u • J. 

rse/e 
yrJIOB B cos 8 Il.M. {fsB/c) MK6/cT. MK6/{rse/e) 2 
c.n.M. 
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Pac. 3. CxeMa nepsoro onbiTa na HsM:epeHHIO ynpyroro paccel!HHll ,.+
Me30HOB H8 npOTOH8X H8 yron 180 °. 
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