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Pa6oTa BhinOllHeHa a fla6opaTopHH smepHbiX npo6neM 06oe

JlHHeHHOro HHCTHTyTa H,llepHblX HCClle,llOB8HHli, 

Hay'IHhie pyxoaoJlHTenH: 

,llOKTOp $H3HKO- M8TeM8TH'IeCKHX HSYK 

E.M. ronoaHH 

K8HJlH,Il8T $H3HKO-M8TeM8TH'IeCKHX HSYK 

P.H. 3ynbxapaeea 

0$HUH8llbHbie onnoHeHTbi: 

JlOKTop $H3HKO-MaTeMaTH'IeCKHX Hayx 

C.M. EHneHbKHli 

K8HJlHJl8T $H3HKO-M8TeM8TH'IeCKHX HSYK 

f,A, fleKCHH 

BeAywee HSY'IHD-HCClleAoaaTellbCKoe y'lpemAeHHe: 

fleHHHrpSACKHli $H3HKO-TeXHH'IeCKHli HHCTHTYT HM, A.<l>, Ho$-

$e AH CCCP. 

AaTope$epaT paaocnaH 1969 r. 

3aWHT8 ilHCCepT8UHH COCTOHTC51 * 19 r, 

Ha aaceAaHHH Y'leHoro coaeTa fla6opaTopHH HJlepHbiX npo6neM 

OHHH. 

A.llpec: r, ,nytSH8
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06be,llHHeHHhlli HHCTHTyT smepHbiX HCClle,llo

BSHHit, fla6opaTOpHS! smepHbiX npo6lleM, 

C AHCCepTauHeit MOmHo oaHaKOMHTbCH a 6H6m!oTeKe OHHH. 

Y'leHhiit cexpeTapb CoaeTa 

K8HilHJl8T $H3HKD-M8TeM8TH'IeCKHX HSYK 

O.A. 3aitMHJlOpora 
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B.H. CaTapoB 

OniiThl no OnPE~EJIEIOOO ACHMMETPHH, n 

~EnonHPH3AQ»H H nPOBEPKA T-HHBAP 

8 YnPYrOM HYKJIOH-HYKJIOHHOM PA( 

nPH 3HEPrHH 635 M38 

Cnelllla.JihHOCTb 040 - 3KcnepMMeHTliJ!bHa: 

AsTope¢epaT auccepTauuu ua coucxa 
CTeneHH KSHQHQSTB $H3HKD-M8TeM&TH1 
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BhiUOnHeH8 8 na6opaTOpRR smepHbiX Iipo6neM 06'be-
l - . -

. RHCTRTYT8 7 smepH~X HCCnellO~~Hiili. 

. / 
pyKOBOilR TenH: 

HSYK 

.I E;M. ronOBJIH 

cpH3RK~M8T9~8TR'I~CKRX HSYK \ 

P.H. 3yn6Kapaees 

onnoaeHT&I: 

HayK 
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• C.M. ElineH&KHli. 
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BaepeHHe 

Hay<ieHHe HyKrtOH-HyKn?HHbiX B38HMonelicTaHli. l1Bnl1\)T<;si' O.QHOli 

H3 aalKHeliiuHx aaiuiq coapeMeHHoli !jJH3HKH aneMe-HTapHhiX 'laCTHu • 

.. Cy.IUeCTBY~IUHe Teopiui: ~me He .(18IOT l:wc;kTO'<IH.O non~ or:~· H. CTpO-: 
. .. ' . . ' . 

I'OI'O OUHC8HHsi' STHX BaaHMO.QeHCTBH·li; liOSTOMy 'ii_mpOKOe pacnpOCT-

paHeHHe iwny~HnH pa3~H'<!Hbl~ !jJeHOMeHonoi-H'<I~CKMe cnoco6b! HX 

onHca"aHll. TaK, peayilbTaThi onhiToa no ynpyroMy HyKnoa.::ayKn~HHo.:.. . ,, ~- ~ ~ 

·My pacCellHHIO MOlKHO OUHC8Tb C UOMO!Ub!O 8MllnHTY.l:lbl paCCel1HHl1, 
. . . . - . . . . . /1/ 

aaeneHHoli Bonb!jJeHIUTeliaoM H AmKI!HbiM a 1952 · r. · 

B pa6o'Te. n . .ri. nyaHKOBa;' P.M. Pbi.HlU!Ha,' H.A. CMoponHHCKo-
/2/. . . . . . . .. . . . . . . f. 

6hino · c!jJopMynHpo'Iiairo onpeneneime nomioro aa6opa onbi-. I'O 

TOB, He06XO.QHMbiX .Q·nll BOCCTaHOBneHHll a·MnnHTY.Qbl ynpyroi'O HyK

noa-HyKnOHHOI'O pacceRHHsi Ii o6nacTH saepi'<Hli no ·noporB: poJKneHHll · 

Meaoaoa,- npoaaan~aHpoaaHbi peaynbTaThi aceaoaMoJK.HhiX onhiToa 

H YCT8HO,~n~ito, K8KII:e H3 HHX l1Bnl110TCl1 . HEl38BIICI!Mbl~111. 8 . o6naCTH 

SHeprnli BbiUI_e nopora· pOlK.QeHHll Me30HOB BOCCT8HQBneHI!e 8Mrini!Ty

.Qbl. HyKnoa-ayKnoaaoro paccesianR it:n:SZ o6oH~ n3oTonH'<!ecKnx _ coc

TORHI!li ( .T=O H. T ,;} ) paCCMa~pnaanocb T8KlKe B H8l!I(lH pa66.., 
/3/ c . . .. 

Te • uenb!O COKpame;HIISI '<IHCna OllbiTOB UO np -paCCeSIHHIO 

B Hell npe.Qnaranocb npoaonnTb coaMeCTHbili aaanna n p u·pp 

.Q8HHb!X0 6b!j!O paCCMOTpe'ab HeCKOnbKO BOaMo'lKHbiX .Ha6op~B Ollb!TOB . 

n nony~eHb; aeo6~onnM~Ie .!:IriS! coa'Me~T~oro aa~mraa ilJo.pMynhi, 

Bonpocy aoccTaHoaneanR .. aMnnnTyni,I, ayKnoa;..Jiy'Knoaaor-o_

pacceRHiiSI C y'i:eTOM penRTHBHCTCKHX ~!jJ«PeKTOB .llO~BlluleHa pa6o-
/4/ . . . . - /2-4/. ·. . ·. . 

T8 • PeaynbT8Tbl pa60T BO MHOI'HX cny'l8l1X SIBnllnHCb 
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TeopeTH~eCKOA OCHOBOA ~ng 'COCTaBneHHH nporpaMM axcnepuMeu-

Tan&HWX uccne~ona~uli ynpyroro HyKnou-ayxnouuoro pacceHHHH 

B WHpOKOH oonaCTH 3HepruA, 

npu He cnuwKoM BhiCOKHX aneprHHX ayxno!ion Hauoonee yc

neWHhiM oxaaancg MeTo~ noccTaHonneuug aMnnHTY~hi pacceHHHH 
. m1 · 

C UOMOIIlbiO MO~HcjJHUHpOB8HHOI'O _cjla30BOI'O 8Hanuaa · , 'B HSCTOH-

11188 BpeMH H8 OCHOB8 T8KOI'O UO~XO~a 8MnnuTy~a paCCeHHHH BOC

CT8HOBneHa O~H03Ha~HO B OonaCTH 3H8pi'HH OT 50 ~0 430 ~3B, 

C U8nhl0 BOCCT8HOBneHHH. 8Mnninj~bl ynpyi'OI'O HyKnOH-HyKnOHHOI'O.' 

pacceHHHH npH 3Hepi'HH 650 ~3B .. Obina ccjJopMynupoBaHa. H K HltCTOH-

1118MY apeMeHH. ~aC;H~HO ·B~monHeHa B . naoo~aTO~HH M8pHb;x:. npo6-

neM OH?IH oowupHaH,. nporpaMMa aKcnepuMeHTan&HhiX uccne~ona-

HHH, 8 XO~e ocymeCTBneHHH 3TOH npc;>rpaMJ':ihl. 8BTOpOM COBM8CTHO 

c E.~. ronOBHHhiM, B.n. LllKenenOBhiM, P.H. 3yn&KapueeBhiM, 
.. . · · .• /3 6 7 I 

B.C. Ha~elK~HHhiM ohinH npone~eHhi uaMepeHHH acuMMeTpHH ' ' , 
. . /6 8 10/ . 

nonHpH38UHH H ~enonHpH38UHH 1 1 B · p p - H p n -coy~apeHH-
. . : . . : '17,11,15/ 

gx, nony~eHHhie llBHHhie ucnon&aonanuc& a cjJaaoahiX auanuaax. , 

a TaKlKe noanonunu nponeCTH nponepxy ·T -unnapnaHTHOCTH ynpy-
/9 10/ . . . > • . • 

roro .PP -pacceHHHH ' • OllHH axcnepuMeHThi 6&mH a&monue-

Hhi npu aToli auepruu nnepnhie,. llpyrue· ~- noBT()PHO,. c uen&ro nony-:

~eHHH oonee TO~Hh!X ll8HHbiX, 

B OCHOBY llHCCepTaUHH nonolKi:lHbl. uccnellOBBHHH no ynpyroMy 

HyKnoH-HyKnOHHOMY,.paCCeHHHI01_ BhiUOnHeHHbie 8BTOpOM. COBMeCTHO 

C ~PYPHMH COTpy~HHK8MH naoopaTOpHH B Te~eHHe 1957-1969 I'I', 

npH nOMOIIlH M8TOilHKH CUHHTHnnHUHOHHhiX C~eT~HKOB H onyonHKo-
. ...,3 6-i3/ .· .· • " . 

n~HH&Ie B pa6oTax ' • Peay~&TaThi 3THX uccne~onauuu ll?K-

nall&IBanuc& Ha Me~llyHapOilHhiX xoncjlepe.nuu~x B Kuene ( 1959 r~), 
reaucn~mne ( 1967 r.) u Llyo~e ( 1964 u 1968 rr.). 

Llu~cepT8UHH COCTOHT H3 BB81l8HHH H 4 rnaa. Bo BBelleHHH 

~aeTcsi KpaTKHli ooaop pa6oT no uccnellona~uro ynpyrux HyKnou-

HyxnoHHhiX B38HMO~ellCTBHlli B nepBOH rnaBe ll88TCH OnH-
• • ' ' j 

C8HHe. XapaKTepHCTHK ny.~Ka,. H8 KOTOpOM npOBO~HnHCb HCCnellOB8-

HHHi BTOpag H TpeTbH rnaBbl nOCBHill8Hhl Ollb!T8M no HCCnellOB8HHIO 

8CHMMeTpHH1 nongpH38UHH H ~errongpH38UHH B pp- H p n -coyllape-:: 
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HHHX; ~eTnepTaH rnana co~eplKHT peayn&TBThl. paooi no cjJaaonoMy 
' • • • • • • w -· • 

.. auaiiH!3Y H nponep_X:~. · T -H~BapuaHTHOCTH a npoTon-npoToHHO~ pac-, 

cesm~u. . 

f n B.B 8 ,. 

Qc'HOBHble XapaKTePHCTHKH nonHpH30B8HHOI'O · 

ny~Ka npOTOHOB 
( ,. 

;_:_._ .. -.!'" 

nepe~ nponelleHueM nongpuaauuoHHhlX 'axcneput.i.enTon ·oonb-

WO~ 3H8~8HHe HMe!OT. TO~Hhl8 CB81l8HH!f o· Xap:A.KT8pHCTHK8X HCnon&

,ayeMOI'O ny~xa: cpellHeli anepruu,. wupune .aaepreTu~ecxoro. cneK:ipa, 

cu-~MeTpuu npocjlun~ u ~Tenelnl ·~ro nomipuaauuu. CxeMa. nony~~HHH. 
~ . ' .; 

·, '·- ' . 
nonHpH3~B8HHOI'O .ny~Ka. npo~OHOB~ .. H8 KOTOpOM BhinOnHHnHCb HCCne-

~OB8HHH1 npHBelleHa Ha Pf!C· 1. 

CpellHHH aHepi'HH H ~HcnepCHH 9HeprHH npoTOHOB nonHpH30B8H

HOI'O ny~Ka onpellengn~Cb H3 peayn&~8TOB' lf3Mep~~HH KpHBOll npo- :. 

oeroa, nony~eHHOll npu'· TOpMOJK8.HHH npOTOHOB .MellHhlMH cjlun&Tp8MH1• 

H oxaaanuc& panHWMH ·., . :;·~ ... 

E:-~.63"3:_~;4· ~an (cTaii~apTH~e 'oT~noHenue) •.•. 
.. ~~-:.. 

TmaTen&Ho·uccne~onancg'·npocjJun& ny~xa~ .Ero .HaMepeHHH npo

:BOilunuc& Ha. UOHHlK8HHOll .HHTeHCHBHOCTH ny~Ka C UOMOIIlbiO o~eHb · 

yaxux (wli.puuoli .5:'Ml\f) bunHTimnBuuonH&ix c~eT~HKon. E&mo ycTa-. 
• • • • ft •• • 

HOBneR,Ot ~TO ny~OK HM88T 8CHMM.8TpH!O npocjJHnH, KOTOp.ag COC_TaB

ngna· B paoo~HX ,_YCn<?BH~ .HeCKOnhKO npoueHTOB H8 C8HTHMeTp WH

.pHHhl. ny~Ka, 4TOOhl ~CKn!O~HTi>·•norpeWHOCTH, CBH38HHhle C 8CHM

MeTpife? n·pocjJunH ny~xa ~ He auocHT& :nonpa5oic a onpe~enHeMhuil· 

B8llH~HHhl, paooqi{e H3MepeHHH npOBOilHnHCb C Manb!MH nonepe~HblMH 

~ _P~3MepaMH _pacceHnaTerien; ... 

npH onpe~e~eHHH CTeneHH nonHpH38UHH ny~KS ripOTOHOn, pac~ 

CeHHHbiX Ha· Mpax aiiyTpu· naxyyt..mo'li ·xa~epbt·y:K~puTenH,. ~CT_Pe

~a!OTCH Tpy~HOCTH, CBH38HHh~e. C: onpe~eneHHeM. yrna Bbln8T8 npo- · 
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C,. • CU.UHmUnfiRU,UOHHbte Ct~em'IUKU. 
Pac.l. CxeMa nonr;teHHSI nonsq>s30aaHHOI"O ny-:~Ka npoTOHDB B nnaH 

_,.a "nonsq>H38UHOHHOA" na6opaTOpDH. 
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· TOHOB, a TaK:lKe uiHpRHbi ero cneKTpa· nocne aToporo pacceHHRH. 

·n . 6 /13/ . O~T()MY B Hawelt pa OTe . R3MepsmaCb aCRMMeTpHH pacceHHHH 

UOnHpR30BaHHblX UpOTOHOB BOllOpOllOM )lnH SHepralt . 3S0, 600 H 

-635 Maa. Jtla H3MepeHHbiX Ha HeCKOnbKRX yrnax 3Ha_'leHHli acHM-· 

MeTpRH, a TaK:lKe HM810InHXCH B naTepaType SKCUepHMeHTanbHblX 

naHHbiX o6 acHMMeTpHR PP.-pacceH~HH' P.nH aHeprafi 330, 596, 609 

H 635: Maa 6bma onp~~eneHa· cTeneHb nonHpH3aUHH' Hawero ny'!Ka: 

--

p 1 "' 0,425~ 0,013. · 
HMeromHecH· a ·naTepaType naHHbte roaopHT o _ToM, '!TO xapaK-

TepHCTilKH ·Hawer6 _ny'IKS. 6nR3KH K COOTBeTCTBYlOinHM. aenH'!HHaM· 

ny'!KOB ycKopaTenefi UEPHa. H EepKnH: 
;. 

E = 633 ~9,4 Mas,'•>'' 

E . '= 575 ~ 5 Ma~, 
.-

E 680 Maa, 

PI = 0,425~0,013 Olt!Hltl 

P
1 

= 0,395~~,008 UEPH 

PI 0,44~ 0,02 EepKnH. 

r n a a'a. 2 

JtlccnenoaaHHe acHMMeTpHH B ynpyroM 

p p - H p n _pacceSIHHH 

Ha" ny'IKS npoTOHOB c H3BeCTHofi cTeneHbiO ,nonSipH3aUHH P; 
C UOMOIUblO TerteCKOU~B ~:3· CUR.HTHlin~UROHHblX ~-qeT:uiKo~ H3MepH-

. - - • ·· ·-· .-- : · · . · N N 
nacb acHMMeTpHH- l"" P

1 
<i = +- ~ B-ynpyroM pp-H. pn-pacceH-

. . • .N++N-
/6. 7/ ' . . .· .. ' -

HHH · . ' ~. Jtl3. nony'!eHHbiX SKCnepHM8HTanbHblX )laHHblX HaXOllHnaCb 

-~CHMMeTpHSI pasceSIHHSI: (i -· · nonHOC':blO ·nongpH30BaHHOI'~ ny'IK!l 

:n-poTOHOB ( Ta6n~ 1,2 r. Peay~TaTbl HaWHX H~cnenoaaHHit\acHMMer-
' '" > ": • • ~ ·"' • • -

pHH nnSI pp_;·H . pn -paccesmult: xopowo. cornacyroTCSI-. c naHHbiMH npy-
• • . ,; J': ' •. ~. • • • ' .·• • : . •• .~- • .• . ' • . 

· I'HX aBTOpoa; nony'!eHHblMH HS 6nH3KHX SHepi'HSIX (eM. puc. 2,3), 
.•·. '·.c .. · ·. ·, ~. /15/ , 

a npoa~neHHhifi_ MaK-fpero!?oM ~a30Bbtil. aHanua. cauneTenbc~ · 

ByeT 0-TOM, ~TO OHH HaXOllSITCSI B cornaCHH-H CO BCeil. COBOKyn

JiOCTblO HMeiOinHXCSI B HSCTOS!Ine·e Bp8MSI SKCUepaMeHTanhHblX naHHbiX • 

. --~ -.,., . .. ~ 
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' '• . . . 171 
AeHMMeTplHI PP -paeeeBHHB H3Mepeaa B aawelt pa6oTe 

e 6onee BbieOKOH TO'IHOeTbiO, '19M B 6onee paHHHX ueenenosaHHBX; 
' .. /3 6/ .. 

aeHMMeTpHB B p n :-paeeeSIHHH.niiH aaeprHH 635 Mas ' · HMeeT 
. . /14/ 

npuMepao TaKyiO JKe norpewaoeT&, KaK H a pa6oTe 4eHra H np. 

xoTSI noenenHBH Bbi/IO/IHe~a aaa'IH~en&ao noanHe.e. .Qo~THI'HyToe 
HaMH yTO'IH9HH9 aeHMM9TpHH p p -paeeeSIHHSI n03BO/IH/IO 3Ha'IHT9/lb

HO.YM9HbWHTb OWHOKH tlJa30BbiX cn~HI'OB. 

/19Hbl 

11a nony'!eHHbJX aKenepHM_eHTa/lbHbiX peayn&TaTOB 6bm~ Bbi'!He,;.: 

senH'IH!ihi npouaseneauA I 0 Cl n~B,eocTOHHHH e uaoTonu'lec-

KHM enHHOM T = 0 .: ,oTKyna enenyeT,· 'ITO senH'IHHa aeueaTpan&HbiX 

B3aHMonefieTBHH B COCTO~HHH C T=O .;CT~·~TCH. 3Ha'IHT9/lb~OH H 

nnSI aaepruu 635 Mas, "nono6ao TOMY, KaK a To HMeeT MeeTo nnH 
. /18/. 

aaeprufi 100-300"· ~as • 

B bmonaeaaoe aaMH paanoJKeHHe 10CI . nng p~-H pn-pac-

C9SIHHH B pgn no CTeneHSIM cos 0 esuneTe/lbeTByeT B nO/lb3y TOI'O, 

'ITO B 4Ja30BOM aHa/IH3e ·aeo6xonHMO Y'IHTbiBaTb,, no KpafiHeH Mepe·,. 

G- BO/IHbi.· 

r··/1 a B a 3 

11ccnegosaaug napaMeTpos nongpuaanHH H 

genongpuaauHH ynpyr>oro PP -paeceBH!!st 

11a peay/lbTaTos npo~eneaabix paaee ¢aaoBbiX aaanuaos cne

nyeT, 'ITO pgn napaMeTpOB ynpyroro HyK/IOH-HYKIIOHHOI'O paCC9BHHSI . 

HyJKnaeTCB B YTO'IH9HHH H/IH Tpe6yeT HCCIIenosaHRSI B. 6onee W~po-
• /8 10/ . 

KOM .HHTepsane yrnos. B pa6oTax ' onueaHbi nposeneHHbie 

HaMH OnbiTbi. no TpOHHOMY paCC9SIHHIO B napa/1/19/lbHbiX. n/IOeKOCTBX, 

B KOTOpb!X H3MepSIIIaCb nonHp!!3aUHSI H nen0/19pH3aUHSI nng aaepi'HH 
. 0 

635 ~as a HHTepsane yrnos 28-117 e.u.M. 11aMepeHHH nposonu-

IIHeb e nOMOUlb!O nsyx H93aBHeHMbiX ·yeTaHOI30K, pacnO/IOJKeHHbiX 

. non YI'IlaMH ~ 0
2 

no OTHOW9HHIO K OeH ny'IKa. napaMeTpbi p 

n D onpenengnuc& ua BbipaJKeaufi 
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J. 

P =_I_ [e3} l+e 2 ) -e3-{l-e2 )] PI 
2e3 

D = · 2~ [e~ 0+<.) -I:C 
3

_ (l.-:e
2 

)] ••.•••• 

3 

nony'!eHHbl9 · .aKCnepHM~HT.a/lbHbl9 pe3:/lbTaTbl npuseneHbl B TaO/IH-

1!9 3 H H30opalK9Hbl Ha pne. 4,p. C·paBHeHHe aTHX pe3y/lbTaTOB 

C .aaHHbiMH '~pyrHX pa60T .. Ha o/11!3KHX SHeprj{gx I'OBOpHT 0 TOM, 
• . . . .. . - /16/ 
'ITO OHH XOpOWO eornaeyiOTeH MeJKny eooOH . , KpOMe 3Ha'le-

HHSI napaMeTpa D (S7°);0,43~0,09- ~~g aaepruu 600 ~as, nony'leH-

aoro 4JpaHUy3eKOH rpynnofi aBTOpOB ~nOMOUlb!O nOIIHpH30BaHHOH 
/19/ . . . ' . .. . /15/ 

MHW9HH • n_o yTB9plKl19HHIO · ~a.K_:--rperopa , _ , a TOT pe3y/lbTaT 

SIB/IS19TCSI OWHOO'IHb!M,' TaK KaK OH nnoxo ynOB/leTBOpS!eT OCTa/lbHOH 

eOBOKynHOCTH aKcnepH_MeHTa/lbHblX .aaHHbiX. n OSIB!!BWH9CSI noa.aaee 

aKcnepHMeH'i'a/lbHbte .aaHHbte o· napaMeTpe D , nony'leHHbte e no-
•. . . . /21/ 

MOUlb!O nOIIBpH30BaHHOH MHW9HH n.fln 011~11. , YAOB/19TBOpH-

T9/lbHO cornacyiOTCSI c aawuMir .aaHHbiMH' if anamiaoM ~aK-rperopa. 

3aepreTH'I9eKa~:3aSHeHMOeTb napaMeTpa.O B Oo/laCTH SHep-

I'HH 310-635 ~as HaHo0/199 3aM9THO npOBB/IB9TCB B 00/laCTH yr-
0 ~ - ,-

/lOB 28-60 · e.u.M.! rne napaMeTp,· D nnSI aaepruu 635 ~as 6nuaoK 

K 9l1HHH1!9 ·u nO'ITH ,I:IOCTHI"aeT 3Ha'I9HHSI; KOTOpoe OH ,1:10/IJKeH HM9Tb 

. non yrnoM 0° ( D (0°) = 1 ), Torna KaK ~ooTseTCTByiOmee aaa-
. - ·. . . /18,20/ 
'IeHne AIIB aaeprHH 310 u.430· ~as .· aaxonuTeg aa yposae 

·0,3-0,5. 

nony'!eHHOe HaMH 3Ha'leHHe napaMeTpa •DPP (0.) O/IH3KO K 
. . - ' . /221 

B9/IH'IHHe, UpeACKa3b!Ba9MOH 4Ja30Bb!M aHa/IH30M paoOTbl (eM. . .. ~ . 

puc. 4). 

napaJI.{eTp A9ll011BpH3aUHH B KBa3Hynpyi'OM pn -paceeBHHH 
.. 0 . . . . . . . . • • .• . /6/ 

AIIB yrna 112,5 (eM. Ta6n. 5) ohm onpenenea HaMH a pa6oTe . ~ 

r /I a B a 4 

cl>d30Bb,H aHa/IH3 gaHHb!X ynpyroro p p -paeCeBHHB 

B aacTogmee speMB aMn/IHTyAa ynpyroro ayKnoa-ayKnoanoro 

paCC9BHHB BOCCTaHOB/leHa onH03Ha'IHO B Oo/laCTH aaepi'HH OT 50 
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H 8CHMMeTpHH 

saepr~en 

~ 

11.0 430 Maa:·11.ns{o6o11x' 1130Tonll'leCKIIX' c~~TOS!HIIli' .(T;..o)_H (T .. l). 

Ha116~nee nbmthie JJ.aHHhie np11 _aaepr1111 Bhiwe 430 'Maa 'n_onyqea~' 
s o6nacTII 600-700 Man Ha ycxopiiTenSIX Oli.flli;UEPH~. EepxnH, 

- -

_-.y 

Ho 11 · a11.ecb 11x Meirhwe, · 'I eM ipe6yeicSI no nporpaMi.le nonao~o on hi.;' 

Ta. 

<lla30Bbie afianH3bi JJ.SHHbiX. no. iJYKnOH,;.;HYK1IOHHOM)i'. paccesiHIIIO 

np11 SHepPIIII 600.::.700 Maa npOBOI1.111IHCb B pa60T8X '·KaK. COBeTCKIIX, . . 
Tax ll-3apy6eiKiihiX aaTopaa·~- Ha ocaoaaHHII pe·aynhTaToa STIIX pa6oT 

-yTaep11.11nocb MHeHHe o cym~cTaoaaHIIII eJJ.HHCTBeHHoro Ha-6opa cpa-
. "' ' . 
aoahiX cJJ.a11roa, yJJ.oane=rhopSiromllx iiMeromlili.icsr aH:cnepiiMeH~anhHbiM . 

' .. ~ ' 

JJ.aHHhiM np11- aaeprli11 600-700 Maa, 

ri acne aaaepweHHSI axcnepiiM~HTanbHhiX 11ccneJJ.OBaH11li Mhi npo

aenll ¢aaoabili aaan11a,;·PP -paccesrHHH c-~noiiCKOM ·q11cna. pewea11li 11 

c npiiMeHeHIIeM 113BeCTHbiX a.' nHTepa-Type pa:;!nii'IHhiX cnoco6oa .. . . .. . 

y'leTa .pOlKJJ.eHIISI ir -Meaoaoa nocpeJJ.CTBOM KoMnneKCHhiX ¢aa, Y'leT 
· · · .. · · . ··a · ···:·--~ ·3 ·- -

. polKJJ.eHIISI MeaoHoa npoaottllnCSI _113 P0,1,2 ; 02 ; F2,
3 

-cocToSI-.,.._ 

Hllli; ttonycKaeMhiX pe3()HSHCHOii: MOJ:t81Ibj() 'MaHJ:tS1IbWTaMa~ 

B nepaoM BapllaHTe aaaimaa, :xoTopbili npoBOJ:tii1ICSI ttnsr Max-
->·. . , •• 

CIIMS1IbHOI'O 3H8'1ElHIISI op611TanbHOI'O MOMeHTa . fMBKC:4 , MHIIMbie 

'IBCTII 4Ja30BbiX CABHI'OB 11.1ISI,y!ta3aHHbiX C9CTOS!li_IIii: H8XOJ:tH1IHCb 4Je

HOMeH01IOI'II'I.eCK110 nyTeM ~X B·apbHpOBaHH.SI, 

Bo BTopoM aapllaHTe, aaan11aa, BhmonHimHoM np11 3Ha'leHIIII 

f · ~5 , MeaoHooopaaosaHHe y'IIIThmanocb cnoco6oM, npettnolKeHMaxc. · _ · - ' · 

HbiM XOWII3S.KII- II ·.Ma'IHJ:ta, nocpeJ:tCTBOM 3 ycpettHeHHbiX K09cPcPIIIlH-· 
. p D . F . - - . /23/ 

eHTOB AnSI 0 , _ -COCTOS!HIIli_ · o 

TpeTIIii: 8ap11aHT aHa1IH3a oThll'lancSI oT'aioporo TeM, 'ITO 

Cnoco6oM, npettnOlKe~HbiM TeMII :lKe aBTOp8MH0 B !f8M npOBOJ:tii1ICS! 

y'leT ceq_eHHii: !leynpyi'II)C np~It~,CC9_B. 

B 'leTaep~o~ aapHaHTe · aaan11aa· cttenaaa nonbiTKa y'leCTb 
' . - . . .. - . . . . 

o6pa30B8HIIe ·Me30HOB 113 BbiCWIIX COCTOSIHIIH pp -.CHCTeMbl B npH6-
. - . \. . - /24/ . . . . 

1IIIlKeHHII.• OAHOMe30H_!IOI'O 06MeHa , MHIIMbie. 'IBCTII. cP830BbiX · 

CABIII'OB B-. 
3 

F 2 3 -cocTOS!HIIsrx Bbi'IHC1ISI1IIICb 11 cPIIKCIIpoaanllcb, a . __ ,. . . 
3 . ' 1 D 2 ~cocToRHIISIX aapbllpoaanllcb ~:to nony'leHIISI Mil-B- '~0,1,2 II 

HIIM81IbHOI'0.3HS'IeHHS! )(2. 

.17 
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17 11/ 
Bo acex aapuaHTax auanuaa pa6oT ' npu npHMeHeHHH 

2 . . . . - ' . . / 

. TOJibKO X KpHTepHSI 6binO nony'leHo no HeCKOnhKO peweHHH (naa . 
. ..• . . ' . . ·. . ' .2· .. ' . " ~ . .·. 

unu TpH) c 6nH3KHMH 3Ha'!eHHSIMH X ; PeaynhTBTbl 1 H 2 aa-

puaHTOB <jla~oaoro aHanuaa npuaeneHhi a Ta6~. 4; TaK~Mo6pa~oM, 
._,__. ·.· ..... 

HMeiOIIlHeCSI 3KCnepHMeHT8JlbHbie ABHHble He n03BOJISIIOT. noJiy'IHTb 

eAHHCTBeHHbiH Ha6op· <jla30BblX' CJlBHroa. LlnSI nony'le.HHSI OAH03Ha'I

Hb1X pe~yJibTBTOB, no-BHAHM~~;,. -~e-o6XOAHMO nanbHeiiwee yaeJIH~e:"' 
HHe HH<jlop,;SUHH (H3MepeH~e napaM~~pOB···~npyroro p~~CeSIHH~.~ 

0' . 0. . .·,, '. ·· .. 

o6nacTH yrnoa~ npuneraromux K 0 H 180 )~ a TaKJKe 6onee non-

Hoe ucnoJib3~Ba~ue HH<jlop~a~HH o 'Heynpyrux npoueccax. 

' ..... ·:. 
;. 

n posepKa T -HH~a~~aHT'HocTH'' B. ynpyroM 

P P -pacceSIHHH. 
. 

~ .:r • . • 

Xopow'o uasecTao; 'I·To· npu · coxpaaeHHH 1• -'leTaocTH H T ... 

HHaapliaHTHOCTH,. aMnJIHTyna M ynpyr'oro npo.ToH-npoToauoro pac..:. 

. ceSIHHSI u~eeT 5 'IJieHoB :_~ 1 1: Ecnu a·e. T~e6baaTh T. ,;.,HHBapuaHT-
. . . - . 

. HOCTH. ynpyroro pacceSIHHSI, ·.TO B. aMnm!TyAe MOJKHO ·:n·o6aBHTb wee

TOM '!Jle·H 

; · .. < ... :"_,_, _,.;_, "> 
M

1
=M+t. u

1
ru

2
m+"o'

1
mu

2
r·.-

B STOM cnyqae AOJllKHbl HapywaTbCSI paaeHCTBa! 

P- (f =0; A+R' =tgO 

A'-R 

.TaKHM o6pa30M,npoaepKa cnpaaeAJIHBOCTH,3THX COOTHOWeHHH 

SIBJISieTcSI npose'pKaii· T -uusapua~THOCTH ynpyroro pacceSIHHSI. · . . . . 
3.KCnepHM9HTSJlbH8SI npoaepKa• COOTHOIIleHHI'I • P= a .. ·, BbinOnHSii31IlaSI-

·cg paHee B o6naCTH 3HeprHH 140-210 .Mas, HeCOMHeHHO, SIBJISieTCSI 

aaJKHoii w ~PH. 6onee BbiCOKoii aHepr~u,'.scnencTaue ·~o3Mo)KHoii 
. aaBiicin.l.oc·-ru t '.;..qneHa· aMnnH'rynht 'pac·ceS!iiui'. oT · aaepru'u; 

.B.- .· /9,10/ . :·· . · · . p· r. .. --
. pa6oTax nenanacb nposepKa paaeHCTBa · = ·u · .. 

. . . . 0.· ,. ·, 
npu 3Hepruu 635 Maa a HHTepiiane· yrnoii 28-117 c.u.M. Peaynh:-

TaTbl npoaepKH COOTHOWeHHSI p =a·.·· npHBOASITCSI .. B <ra6n.6 U npen-

', 

18 

.. · 

I 

~ .~ ' ( 

' pp 

CKC%. 

I So' 

• Po 

•p, 

·~.: 

'n .. 

I :sapHaHT 

KaKC = {j. 

:r·= 83 
_, 

-17,8;t3,9 

-I2,2;t4,4· 

. -19;0.±4, 7 
I . 

I 37, 7.±4• 7. 

I - I~3;t3, 7 
I 

'• i -.I,4;t4,5 
3 . ! 

F, ! - 0,9;t2;I 

Ta6naua 4 

x•= 8o · fu;:i~n= .5 

x.•= 95 x• ~ 71 · 

-28,3;t7,'0' ~I3~2;t3,0 

-47 ,3;t17 ,9 ,;_23,I;t4,7 

. : -44,6;tii,9 -26,5;t3,9 

·I9,3;t3,2 • 33,3;t1,3 

II ,5;t2,9 I6.~3;t2,o 

-2,0;t3,2 0,4;t3,2 

-3,9;t2,6 -I,7;ti,O·· 

•ti,9 
I 

.;ti,4 . ' I 

±0,7 

't:::: lr·4±l.I 
· . 2,I;t0,3 

5,0;t2,7 
. ------~ ---

2 :BaPHaHT 

x·= 79 
_ .x•:i: 79. X 2 ;, 87 

. .:.26,I;t4,4 

:-:-~I,3;t7,5 

. ~40, 7;t6,5 

I9,?;t2~4 

. II,2;t2~3 

-1,8;t2,I 

-7 ,8;t2,6. 

-3,4;!::1,6' 

I 
1,0;ti,3 

"'~ 

4,6,t0,9 

. ~3,2;ti,3. 

. 5,3;t0~9 

10,9;t5,3 1 · . .,.o,6±I,8 

2,2,tO,s. I 3,9;t0,3 

Pem.eHHH noJiyt~eHii. 6ea yt~eTa axcnepm.teH1'aJII>HWC ,llaHHHX o 

Heynpyrax npo~eccax.· 

19 
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,J) 

~8+ 
82 

es 
. 2 
PI-

:go 
2 

..... c.u.M. 

34,5 

41 

48 

.61 

72 

'90 

. 106 

II? 

., 

·.~. . ·.•. . .. 

._. , :ra6naaa,5, .. _, . '·.• 

92 ~· II2,S0 ~·It~ll. _. _ 
w• -~~-·---- ---· 

· p;, --paccesHBe ~ - :pp-pacceaoe 
· , . ( naalfYnpyroe) · ( xBaa_xynpyroe) 

0,5I;t0,39: . 

_·, ·~o~os6 ± o·~~9 
. '-0,166 .± 0~018 

Ta6naaa 6 

0,67to;IO .. · - . 

·-.o~o24 -~-o~OI7_ 
.~.146 ± 0,008 

O,I94 .± 0,010 

0,189 ±0,014 

;! 

pp-paccea-:-· 
oe 

· o,76 .t,'o;o8· 
-o,oo?±. o,009. · 

. •:- . - . 

. -O;l5of: 0,008 

;. 

• •.-__z."'. 

.·. 
. ~ 

._,·•, "r• 

p. "'"'p 
pp 

a •• ;tt.£1 P-£1 
Ret ' 
~~- *) 

.(.:. 

0,558;t0,039J 0,496±0;024 

0,563±0,041 

0,473±0,020-

. 0~378±0;020.· 

_0,274±0,034 
:. ·-. : . . 
0,004±,0,020 

0,518±.0,014 

0,485±0~009 

o,395;~-p;oi4 
~ .• 2~.f·0~4 
01012±0,009 

-0,3_58±0,028 1-0~2~~0,015 
-0,338+ Q039 !-D,400+0,020 - ., "':". 

! 

. 0,062;t0,046 

0,045;t0,044 

-4,o ± 3~o: _ 

.:..2,6±2,5 

-O,OI2;t0,022 0,8 ± 1,6 

~~or7±_o,o24 · .-IS±. 2;1· 

-o;o22};a;o37 :.3~2±5,4 . 

-0' 008;t0 ~ 022 

.;.o,090;t0,037 

·o,062±o,o44 

:~' .. 

. 3,5.± 9;7 

13,~±4,9 
'8,'2.-± 5~8 ,, 

::-x) llpH B!>I'IHCJierumx w npe.l{nOJiaraJIH, tl~O :.~,_Ret~Imt. 

2o 

/:. 

cTaBneHhl Ha: pnc. _ 5. Ha Ta6nnuhr BHAHo, 'qTo Ha Bcex yrnax, rae · 

npoBeAeHhi naMepeHnSI, paaHoCTb napaMeTpoB I'- Cl ,6nnaKa K __ HY

mo, qTo. He npoTnBopeqnT T -HHBap~aHTHOCTH ynp.yroro pp -pa.c-. . -';.", . . 

ceSIHHSI. Ecnn npeanonmKHTh, qTo paanocTb P -Cl B npeaenax 

oiiJH60K OU~ITa. He paB~a ~ymo, H 3aAaT~C51 'KaKHM-1IH60 CPOTHOWe-· 
f • • • 

HHeM MelKAY peanhHOH H MHHMOH qacTSIMH qnena aMU1IHTYAhl 

M 1 (nanpntv.Rp, I~e I= lm 1 ) , TO HB OCHOBBHHH nonyqeHHhlX 

pe3ynhT8TOB MOmHO OUeHHTb BepXHIOIO I'p8HIIUY peanhHOli (H1IH MHH-
: ,_' ' . . - . 

Moft) qaCTH STOI'O KOSrjxjJHUHeHTa aMU1IHTYAhl pa'CceSIHHSI (eM, K01IOH-. . ' 

_KY 5. Ta6n,, 6). 

CoBMeCTHhili aHanna peayni,TaTOB 'HBCTOSIWeli pa60Thi, a TaK-
. - ' . . 125/ . . 

me. pa60Thl -Xananepa, PaHTa H AP~ . U03B01ISieT oueHHTb KaK 

pe81IbHYI00 TBK H MHIIMYIO qaCTH I , 

na yrne 30° nc 

qneHa 8MU1IHTYAhl paCCeSIHHSI 
,~,._ 

/ 

' .. -27 
Re1 = (-0,008 :o.o21)· v'10 eM, 

' -27 
lm I = ( 0,015 + 0,022) • y'lO CM, 

lja OCHOBBHHH ,HMeiOIIlHXC,SI pe3y1IbT8TOB A1I51 p p -paCCeSIHH51 

npH snepi'1f51X 1,40-635 MsB M.omno aaKnKiqHTb, qTo ecnn .·H cymecT:

ByeT srjxjleKT napyweHHSI T -HHBapnanTiiocTH ~ · ynpyroM PI', :-pac

ceSIHHH, T~ Ha YP9BHe -.fie 6o1IbWeM, qeM HeCK01IbKO npoueHTOB. OT 

ncinnoll: aMnnHTYA~r_ynpyror_-o pp -pacceSIHIISI, 

3 a K n ro q e H 11 e 

0CHOBHhle pe3ynhT8Tbl BOWeAWHX B AHCCepT8UHIO pa60T MO:lKHO 

ccjlopMynnpoBa~b TaK: 

1. HaMepeHhi .cneayromne napaMeTphl ynpyroro HyK1IOH-HyKnon

Horo pacceSIHHSI npH ·sneprHH 635 · MsB: 

a) aCHMMeTpHSI B npOTOH-UpOTOHHhiX COYA8peHH51X B HH

TepB81Ie yrnoB._2S-90° -c.u.M.; 
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6) acHMMeTpHsz"s npoTou-.lieii.TpOHHhlX -coynapeHHSIJt s 
HHTepsane yrnos 18-147° c.u~M.; 

'.8) noriszpnaa·uHsz ·H i:lenonszpnaa~HS! B npoiou:..npoTOHHbiX ·,. 
' -- - • - . , 0 . 
coynapeunSZX: a HHTeimane yrnos 28-117 · -c.u.M.; 

r) nenonszpnaaunsz s -- npoTou-ueii.Tpo-HHbiX coyit'apeunHX 

ua yrne 
O· 

1'12,5 • 
- ~ -.., 

2;- Ha ocaosaHHH nony'leHHhiX peaynbT8TOB riposeneuo cpas-

~ .. ,_ 

ueulie napaMeTpOB nonSipH3llUH_H H 8CHMMeTpHH, paBeHCTBO KOTOpbiX 

BhiTeKaeT n3' T'".:.nusapHaliTHOCTH ynpyroro pacceSIHHSI. 'Ha scex 

yrnax, rne nposeneHhi H3Mepeunsz, peaynhTBThi ue npoTHBOpe'laT 

T -H·usapHaHTHOCTH. n-poToii:=-np-oTouuor'o pacceszansz. ·a npennono

J!_<eHHH 0 TOM, 'ITO pa3HOCTb napaMeTp,OB nonllpH38UHif H aCHMMeTpHH 

M0)1(9T 6hlTb. OTnH'lH8 OT Hynll B -npenen~X- OUIH60K, 3KC~epHM9HT8 0 

c~enaHa OU9HK8 t -qneua aMnnHTYAhl paCC9S!HHSI, OTBeTCTB9HHo-

ro aa uapyweune T -HHB~pnaHTHOCTH~ 

3. Ha OCHOB8HHH' H8WHX peaynbT8TOB H pe3ynbT8TOB npyrHX 

asTopos shmcinueH ¢aaoshiH. auanna ynpyroro pp -:pacceS!HHSI npn suep

I'HH 635 Mss. noKaaauo, 'ITO HM910IUH9CH 3KCnepHM9HTanbHhle naHHble 

ynpyroro pp -pacceszHHII npn ncnonbaosaHHhiX cnoco6ax' yqeTa 
,',_ • ,,•' , .. -. 2-'' '•"'-

ueynpyi'HX npoueccos H npnMeHeHHH TOnhKO X KpHTepHS! u_e noa-

soni!IOT, nony'lHTb 9AHHCTB9HHOe peweHl!E)• .Unsz l!Ony<ieHl!S! ,, OAH03H8'l

Hh1X peaynbT8TOB, no-BHAHMOMy, He06XOAHMO nanbHeii.wee Ha~on
neHHe HH¢op'MaUHH o6 ynpyrHX npoueccaX B o6naCTH ·yrnos, ;npl!-, 

neraiO!UHX K 0 H 180°, a T8KlK9: 6onee nonuoe HCTIOnb30B8HH9 A8H-

\ih1X 0 · Heynpyi'HX npoUeCCaX, 
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