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Oaaoil H3 ll9HTpanbHWX aanaq Haepao:A:: ~H3HKH B HBCTOHUlee Bp9MH HBnH8TCH 

HCCne.llOB8HH9 B38HMO.lleftcTBHA: aneMea:rapHbiX 'tJSCTHU, B 'ISCTHOCTH, B38HMO

.ae_ACTB8:st HYK~Oa-ayKnOH H B38HMO..QeilCTBHSI HyKnOH-£f:JOTOH. 3xcnepHM9HT81I.b

H ble CB9L{9HHSI 'J5 STHX' B38HMO.U9iiCTBHHX nony'ISIOTCSI 06brqao _ nyTeM HCCne

.U~BSHHSI X8p8KTCp~CTHK pacce_SIHHSI COOTB9TCTByiO~HX ~JlCTHU, TBK KSK B a"TOM 

cnyqae accne.o.yeMbie aaaaMo.ae:A::cTBHH peanaayJOTCH a qacToM saae. llononua

T enbH8SI . HHcj:JOpMBUHSI MO)KeT 6 biTb nonyqeua ny,TeM HCCnenOBBHHSI npOCTeAw HX 

Sl.ll9pH biX peaKUHA, B nepsyro O'tlep~.llh~- npOCTeiitu~ii ci:>oTOSI.ll9pH<?H peaKUHH -

c}JoTopacmenneuast aeAToaa. 3KcnepaMeaTanbHOMY accnenosaaaro peaKUHH ¢0-
Topacmenneaast .ueAToaa npu 3aepruu raMMa-xaauToa oT ·50 .oo 150 M sa no~ 

CBSIUl9H8 H8CTOSHU8SI pa·5oTa. 

3KcnepHMeHTallbHoe uccnenosaaue r:P?Topac;:.wenneaug neii:roaa .MO)K "3T 

Jl 8Th CB9ll8HHSI 06 OllHOM H3 B38HM 011 ettCTBHfi HYKI1QH-HYKilOH HllH HYKilOH-ci:JO-

•. 
TOH, 9CIJH CYlUSCTByeT .Y.O.OBI19TBOpHT91lbH8H ~eOpHH ~llp~roro B38HMO.ll,9il:CTBHH. 

B MOMSHT _IIOCT~H~BKH H8CTOSILU9it pa60Tbl ClJ:HTBIJOCb xopowo HCCil9LlOB8HHblM 

B38HMOLl9iiCTBHe HYKIJOHOB B CBH38HHOM COCTO~HIIH - .oe:ATOHe. BaaHMO.O.eA:c~:_ 

sue HyKnoaos · c · a·neKTp0MarHHTHbJM rroneM 6blno · xopoWO accite.o·oaauo nHUib 

npu Man~ix 3aeprusrX raMMa-xaaaToa /Mea9e ·20 ·MaBI. B aToa 06tiaCT~ auep

r HA~ Oxaaan.acb yaoBneTBOpHTenbHOR itpoCTe'a:waSI TeopHH cpoTOpacm:enneaus 

.0.9iiTOH8, 0CHOB8HH8SI H8 yqeTe B38HMOJl9ACTBHSI ciJOTOH8 TOilhKO C 38pSI.O.OM 

IlpOTOH8 H CT8THlJ:9CKHMH 8HOM811bHbiMII MO.M9HT8MH HyKIJOH,OB H _npeae6peraiO-

lll8Sl B38HM0.0.9ACTBH9M HYKIJOHOB B K.OH9l1Hc;>M COCTOSIHH_H•. np~LI.~C?Il8r81l?Cb, _liTO ( 

aT a -_Teopast _ aonmaa .nasaTb npaBHJlbHbie peaynhTa_Tbi _ npu yae~H __ lleH_H~ aaepruu 

e~e B .LlOBOJlbHO_, WHpOKOA o5naCTH. 8 TO >K9 _Bp~Mst 6binc;> SICH0
1 
~TO no Mepe 

npli6Jil!>KeHHH 3HeprHH tPOTOHOB K nopory tPOTOpO>K.OeHHH a -Me30HOB /OKO- ' . 

no 150 M sa/ yKaaauaaH Te~pHSl JlO~)f{Ha cTaHOBHTbCH a~e _Oonee aeTOqaoA a 

CBSI3H c· B03MO-X<HOCTbJO Me3oauoro MexaaaaMa aaaRMOJleiicTBHH. Bonpoc a T?Mt 

IlpH KBKHX SHeprHSIX M930HHble 3(}J~•9KTbl 1l8'lf.HH810T CTB:HOBHTbCSI 38MeTitbJMH H - ' ' . .. 
xaxoa xapaKTep ux axnana a ceqeaae, npencTosrno pewuT& sxcnepHMeHTanbHo, 

I • 
qTo H onpeaenano BbJ6op' HcCnea,oaaul!oii ,a pa6oTe ,o6nacTH saeprHA: cf:>oToaoa. 

npennonaranOCb, KpOMe T0f'0 1 'lf.TO B o6naCTH MeHbJJ.JHX SHeprHR
1 

I'Jl9 M930H

Hble s¢rjleKTbt em~, He JlBIOT aaMeTaoro axnaaa, -axcnepnMeHTBilbHOe accne.llOBa

HHe cPo.TopaCUI~IIneHHSI .Ll9iiTOH8. ·n03BOIJHT 8IIp06HpOB8Tb CBS,lleHHSl 0 B38HMO,nei1• 

CTBHH ayxnou-ayxnoa, nonyqaeMble a onbiTax no paccestHHIO. 
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·npeLtcTaaneaaas pa6oTa cocTOKT 113 nsTK rnaa: I. BBeLteaae,' I I. 063op 

SI<CnepHMeKTBUbHbiX H TeopeTH'19CI<HX pa6oT, III; nocTaKOBKB SKcnepKM9HT8 H 

MBTOLlbl o6pa6oTXH pe3)'nbT&TOB, lY. Pe3ynbTBThi sKcnepaMeHTa.'H ax· o6cy»<

.n euae. y. 3a:ttniOli9BH9. KpoMe Taro, 5 ltOHUG pa60Tbl npaBOll,HTCR ·a ea npano-

>K 9HHR H UOJIHbiA CUBCOJt OpHrHHSJlbHbiX 9K.CnepHMGHT8JlbH1J'X H TeopeTH"'9CKHX 

pa6oT, IIOCBIIIU9HHb!X .<joOTOpBCIUBnneHKIO Ll9liTOHa; 

B. rnaae 1. "BBE.OEHHE" yaa3aa, aaa aTo cLtenaao Bbiwe, TeopeTa

qecxall HHTepec HBCTOSI1ll9ll pa60Tbl. B CBli3H C OCHOBHbiMK 38Ll8'18MH IILtepiioll 

cl>H3HXll, o6ocaoaaa a1>16op accneLtoaaaaoll. otinacTH saeprall raMMa-aaaaTOB ll 

npaBeLteHbi cseLteHHII o ·Llp)'rllx ony6naaoBaHHbiX ·sacne~HMeHTan&HbiX pa6oTa!c, 

UOCBS11ll9HHbiX TOM)' JKQ BOUpOC)'. 

rnaaa II. "0B30P SKCOEPHMEHT.AnhHb!X VI TEOPETHLJECKHX 

P A BOT • ~oCTOHT ·113 Tpex qacT~ll. 

B nep•oll qacTH o63opa· apaTKO K3IIO»<eaa. a.cTopHll accne LlOBaaall <jooTo.;. 

pacmenneaa_R .o.e,IToa.~. Oc~5o .OTM,e"'eHa cBH3b aoaeawax TeopeTaq,ecKHX .a~cne":'" 

LlOBaHHI <jooTopacnienneHHll c ycnexaMH B accnenoaaallll!' pacce.l!HIIll. ayanoa-· 

uyxnoa. 

Bo &Topol, .sac·nepaMeaTanbuoll, 'IBCTK otioopa nposeLteHo conocTaaneaae 

BCeX 9KCII9pRM9HT8Jl&kbJX" pa60T 1 OTHOCRUUiXCSI K :saepriHIM rSMM&-KBSHTOB 6o

nee.20 Msa. OpaaeLteaa c&OLlHBll Ta6nana ·acex patioT; aanioqaromas·caeLteHHll 

o6 acnoni.30I!I&HH!>1X · Me.Tol:xax accneiloaaaas a· o6 o6'beMe. a TO'IHOCTH npoaeLtea· 

l"l>IX aoMepeaall. CpeLlH scex ony6nHaoaaaablx· pa6oT oTotipaHbi wecTb •ocaoa-

• H biX • pa6oT, pe3yn&TaTbl KOTOpblx · npHaeneubl np11 pa3nH'IHbiX: saeprHll': raMMa-

nyqeJI B BIILl9 napaMeTpOI!I <jo)'HKUHJI, HCnOUb3088HHbiX llltll annpOKCIIMBUHH yrno-

ablx pacap·eLteneaall B sane no~HbiX t:e~eaaA. ConocTaeneaae p9ay n bTSTOB 

aT8X 'OCHOBHbiX' pat50T nOK438JI0 1 "'TO OHH. cornacyiOTCSI Mem:.o,y co6oA e' 6on&

W.HCTI!Ie cnyqaea 8 npenenax :!: 15%, 'ITO MO>KHO C'IHT8Tb )'LlOBU9T80pHT9nbHt.IM 

npH llOCTHI"HYTbiX OTHOCHTB1lbHOR R a6conroTHOft TOt{HOCTBX 'axcnepnMeHTS. 0co-

6o OTMe'f.eHbl .nsa cnyqas. K·ar.na Mom.ao' noi:to~peaaTb aanuque aeKoToporo 

pacXO>K.rteHBB SKCnepHM9HT81lbHbiX .pe3y1lbT8TOa. 

0630p.TeOp9TH'f.8CKHX pa60T OTHOCHTCH TOJibKO K 06JISCTH SHeprHfi l"SMMa-

ICBSHTOB, Jie>KaiUeii HH>K9 nopora ci:>OT0pQ)K,ll9HHSJ rr -MeaoaoB. KpaTKO pac-

i 
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CMOTpea!" <joyaLtaMeuTan&Hble -nng Teopaa <jooTopacmenneaall pa6oTbl PapHTbl a 

lli&HHrepa a 3aaepwaromae nepsblli nepaot:t TeopeTH'Iecaoro accneLtoaauas <J>o-
. . . ffll .. 

TopacmenneHHll pa6oTbl Wa¢¢a, Mapwanna a,raca • KpaTKO pe3IOMHpoaaab> 
. ffll 

peayn&TaTbi npoaeneaaoro a caoe apeMs cpaaueHBH pacqeToB c aKcnepu-

M 9HT8JlbHbiMB .ll8HHblMHe Llanee YK838Hbl . .llBS OCHOBHbiX HanpaBJIBHHB UOCJie.lly

IOUlHX TeOpeTH'f.9CKHX HCCJ19.llOB8HHa! 1/ HCCJI9,llOB8HBSI B03MO>KH01".0 BK118.ll8 

M e_aouaoro Mex~HH3Ma 4>oTopac menneuust u 2 I p:ccnenoaauus, npe.llnonaraaw ae 11 

'ITO M930HHbU1 MBX8HH3M H9 ll8BT 38M9THOI'O BK1l8.0.8. Pa60T1d BTOporo HSUpSB-

11 f.!HBSI/S/t OTHOCHIUH9CR B nepayro O'liepe,ab K 061l8CTH a He prHR HH>Ke. 

nopora <jooTopo»<LteHHll " -Me3ouoa, paccMoTpeabi 6onee noLtpo6ao. B oti-

aope npaaeneua.caonHaR Ta6naua uau6onee nonHhlx TeopeTu:qecKax paOor 

aToro, uanpaaneuaa. yKa3biBBIOlll8Sl ocuoaa ble ucn,on&~oaaauhle npu pac'leTax 

npeD.nono>KeaaSJ. Ha CBO.llHbiX rpacpaKax npaaen.eH.bi q~crieuabJe peayn&:Ta~bi 

Lliiii napaMeTpOB )'l"UOBOr'O pacnpeLteneHHll 0 noLlpOOHee /c 'IIICU9HHbiM M~Tepa

anOM I paccMo~peabl a<jo¢eaTbl &38HMOLl ellcT&IIII LlByayanoaaoll c11_7TeM bl .c H3ny· 

'leH~eM, .s<Jo<joeKTbl BOUHOBOJI <jo)'HKUHH .neATOH8~ s<jo<joeKTbl B3811MOLlelicTBHll B 

KOH9'lJ:HbiX COC!ORHBHX B, H8KOH9Ut BKJJSLI.bt B C9'19HH9 H9KOTOpbiX •ueOCHOBHbiX• 

M yn&Tanon&HbiX qneaos. 

rnaaa Ill. •nOCTAHOBKA 3KCOE.PHMEHTA 11 METO.Obl OBPA· 

EOTKH PE3YnhTATOB~ pacnaLtaeTcs no. conep>Kaauro aa LlBe '!acTa. B nep

aoa qacTB npHBOLlBTCSI .OUBC8HR9 no'cT8HOBKB 3KcnepBM8HT8. C%>oTopa'cmenneHB.e 

LteliToua accneLtOBanoc& a pa6oTe c ny'IKOM r:aMMa-nyqeJI 260 M sa CIIHXpo

TpoHa ¢lH3li'I9CKOro HHCTHT)'Ta HM. n.H. ne6eLte&a AK8Ll9MHH ~B)'K CCCP 

UfT8M perHCTpSUHH ·npOTOHOB H3 MHWeaeA ·B3 TSI)KenoA B np_OCTO:A BOllbl Te

neCJt.ODOM nponopUHOH81lb"HbJX cqeTqBKOB B .,38LI.8HHbiXt LI.OC:TSTO'IHO Y3KB;X, BitTep

B8118X yrnoa u saepruA. Bbixo.o npqToaos aa n.eATepus o~peD.enstnc~ xaK paa

:aocTb BbiXOLlOB H3 Tst>KenoR H. npOCTOR BO.llld. 3aeprHSI raMMS-KBSHTOB, OTBeT

CTB9HHbiX 3a peracTpapyeMble aaTbl <Po.TopacmenneHHII oapeLtensmac&. no <joopMy

naM xuueMaTHKR npouecca •. OTneneuae uccne.ayeMoro· npouecca ¢oTopacmen-

.iteHHSl .ll9ilTOH8 OT OCHOBHoro <}l~HOBOrO npouecca - <PoTOpO)K.ll9HRSI 1T -

···,ue~~aoa aa ayxnoHax .aeAToHa - .llOCTBranoc&_ . .o.ng xa_>K.ooro yrna .peru~Tpa

'uua fipoTOHOB COOTBSTCTBfiOulBM Bld60pOM HHTepB8Jl8 perHCTp8UHH IIp~TOHOB 

no SHeprHIIM • 0T Ll9U9HH9 perHCTpHpyeM biX IBCTHU - npOTOHOB - OT CHUbHOI"O <joOTO• 
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u a sne~Tpoaoa H Meaoaoa. scer.lla cymecTBYlOIUero B6naau anexTpOHHbiX ycxo

pHTeneA, ocymecTansrnoch npoToHHhiM Ten·ecxonoM, npuauunbCpa6oTbl ltOToporo, 

J<OHCTpYKUHII, H8CTpOiiKa H rpa.!lyHpOBKa paCeM 0Tp9Hbl HeCKOUbKO nO,llp06see. 

Tenecxon Bbl.!lensm npOTOHbi no npaauzny H3MepeHHH npo6era ·a y .!lenbaolt zoaz· 

38UHB H COCTOSn H3 asyx I"830Bb1X IIpOnOpUHOHSnbHhlX C':leTqHKOB H .O.BYX no

I'UOTHTeuel! /<f>uu&Tpoa/, noMewaeMbiX nepe.!l xa>«.!lblM R3 c'IeT'IHKOB. B pa6o

Te npaae.oeHhl cooTHoweuas, onpe.aenSIIOIUHe BHTepsan auepruA perucTpapye -

M biX npOTOHOB H nony'I9Hbl COOTH0ll19HRSI, ~bJIIOnHeHHe KOTOpbiX Heo6xoit HMO .Q/ISJ 

OT.!leneaHII npoToaoa OT 6ouee uerxnx qacTnu. Oco6o no.!l'IepxayTa ueo6xo.!lH-
. I 

... OCTb .!lUll TjlKOI'O OT.!leneHRII BTOpOrO /npOMe>KyTO'IHOrO/ .qJRUbTpa, npn Hll -

cipoltxe 'reuecxona y'IHTbiBaUHCb ¢nyxTyaunn noTepb au<!prna a c'IeT'IHKax, O.!l

HSKO,~ 8 npe.o.ciasneHHOM TeKcTe' a_TOT aoapoc no.upo6ao _He uanaraeTCSI. Ocaoa

HOII XapaXTepRCTRXOI! H3I'OTOBU9HHOII .!lUll pa60Tbl aneKTpOHHOii·annapaTypbl IIB

nsteTCSI TQI.{HOCTb .H CTS6HnbHOCTb 8MIInHTy.o.H0A K8nH6pOBKH ·TpaKTOB IIpOIIOpUHO-

HSn~HbiX C'I9T':IHKOB He Xy>Ke 1 %. B npouecce pa6oTbl yxa3~HHall T~q-

HOCTb xoaTponupoaanacb no C':leTy aT acToqaaKoB Snb~a-qacTau, ycTaaoanea

HblX BHYTPR J<S>K.!lOI'O H3 C'I8T'IHKOB. npoue.!lypa .H3Mepeanlt a' uenoM 6b1Ua no

CTpOeH~ 'T8KHM O~·p830M, qTo6bl IIHKBHJl
1

BpOB8Tb B03MO>KHOCTb 601lbWHHCTB8 

.. CHCTeMaTaqecitax ·,owa5ox. 1 B 'li8C'FH0CTH 1 cneuacpaqecKHX OWH60K' /pa3HOCTHOro / 

SKcnepaMe:HT8 1 H HM9Tb B03MO>KHOCT~ KOHTp01lHpOB8Tb B91lH'l!Hf!Y OCTBIOUlHXCSI 

owu6ox npu nocne.!lyrowelt cTaTHCTH'Iecxolt o6pa6oTxe H3Mepeaall. 

Bo, aTopolt 'laC Til rnaabl Ill paccMaTpuaaroTcll aonpocbl;. ca113aaa ble c Bbl

'IHcneuneM llH<fl<flepeHUR8UbHOI'O CB'IBHHII HCCH9.!lY9MOI'O. npouecca H C pa3UH'I

HblMH ·nonpaaxaMII. Ha·a6ouee no.!lpo6ao paccMoTpeu o6wzll no.!lXO.!l K Bbl'IHcne

HIIIO llHcr<flepeHUHBUbHOI'O C9'I9HIIII no· H3MBp9HHblM BblXO.!l8M 0 .fiQ3BOUHBWHll; 

nouy'IHTb o6wee Bblpa>«eulie .!lllll ¢YHI<IIHH aaepreTH'Iecxoro pa3peweuell. 06-

wue nono>«eHHR ncnoub3oBaHbl tnpuuo>«euse 1/ .!lUll nouy'IeHRR <f>YHKUHR auep

reTa'tlecxoro · paapefL:IeHHH, casta~HHOA c noTeps:zMH ~aepraa npoToHaMH a accne

.qyeMhtX MHweastx. Pacc~o:rpeHbl _Taxme nonpaaxa ua MHoroxpaTaoe pacceSiuHe 

R ll.!l9pHble: B3811MO.!leliCTBHII UpOTOHOB B cpanbTpax TenecKona, aa BTopaqable 

npoTOHbl, C03.ll8BaeMble B cPHnbT)Jax aeATpOHBMH, H nonpaaxa ua uenpstMoyronb• 

HOCTb pa5oqero o5~eMa cqeTqax.oa. 
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riraaa lY.. 'PE3YnhTATbl 3KCnEPI1MEHTA 11 11X OECY)K!lE 

H HE• co.n.ep>KHT ocaoBHbie peaynhTBTbl pa6oTbl. 

OcuoBHbiM peaynhTaTo~ p_a60Tbl SJBIISIIOTCH qacneHHbie aaaqeauH nac}J¢epea-

UH81lbHOrO ceqeaaR clJOTOp8C!ll~nneHHSI .ll9fiTOHa, H3MepeHHbi9 .llJISI ceMH yrJIOB 

perHCTp8UHH npOTOHOB B LlH~n8.30H9 npH61lH3HT91lbHO OT 20° llO 160° B II.C.K. 

npH W9CTH 3H8't{9HHSIX Cp9.llH9H aaeprHH raMMa-xBaHTOB B o6naCTH npH61lH3H

T91lbHO oT 50 no 150 Mas. 3TH aaaqeaag npaae.oeabl B Ta6naue, a ,TaK:m.e . 

n:ao6pa:m.eahl aa pn:cyaxax a au.o.e yr-noBbiX pacnpeneneuuA B c~u.M. cooTBeTcT

BYI<?lllHX w ecTH paanHl.fHbiM ¢axcapoaaaabiM aaal.feHHSIM cpe.oaeH 'aaepr-~H raMMa

....:KBBHTOB. HaTerpn:poaaaaeM yrnOBbiX pacnpe:O.eneauR no' TeneCabiM yf.naM no-
, ' . 

nyqeabl qH.C1l8HHb-I9 ,p83f1IbT8Tbl JlllSl .flOIIHOr~ C81.f8HHH. 0CHOBH8Sl HeTOl.fHOCTb 

fiOIIY't{9HHbiX peayJJbT8TOB CBH38H8 .C H8T01.fHOCTblO H3M epeHHSI ~blXO.llOB ITpOTQ

HOB H COCT8B1IS18T B cpe.o.HeM OK01IO ~ 10%. HeTOqaoc;b onpe.neneHHH a6co-. . 
IIIOTHOI'O· DOTOK8 raMMa-nyqeA M()>KGT npHB9CTH K, CHCT9M8TH'li8CKO:A OWH6Ke B 

a6~0HIOTHblX 3HB'I9HHIIX C9'I9HHII HB 6onee ~ 10%. 

K MOMeHTY nonyqeaas aawHX oxoaqaTenbHhlx peaynbTaToB anst ce'l!eHHR 

B UHTepaType 6blHH ony6nHKOBBHbl pe.3yHbTa:bl O'I.9Hb. rpy6hlX '·HaMepeHHit ceqe

HHSI, npoaeaeaablx _a CWA. H ecMoTpst a a To~ ·qTo paCXomneaast Me>K.ay pe

aynhTaTa,M H 9THX pa6oT .ll,~Sl ~f5COJ1~TH~A . a"elt~q-HHbl ~ceqeH~SI .llOCTHraJlH .· Hec-
" . ' . 

KOnhKHX KpaT, a peaynbTa,Tbx .llJlR yrnoaoro pacnPenen~ausl 6biiiH oqeub cxy.n-

HbiMII H TBK}Ke CH1lhHO_ p831lH't{81lHCb M8>Klly co6oH, K838110Ch1 liTO B uenOM 

·3TH 3KCnepHMGHT8JlhHbl9 p83Y1lbT8Tbi CHIIbHO npOTHBOpettaT· peayllbT8T8M JJytt-

, . W "' M . 151 
W HX no TOMY BpeMeHH TeopeTH1.f9CKHX pacqeTOB Hc}ll.tJa- apW81_1118-raca • 

nosaneaae aawux aKcnepaMeHTaJJbHbiX·' .o.aHHhlx /a TaKa<.e naauwx npoaeneu-
. /4/ . 

uon ·a.o.noapeMeauo pa6o~bi ·YaiJ:uaa, llipuaepa H _?(aucoaa -1 noaaonano snep-

Bble KOlUiliGCTBeHH~ .c¢opMynaposaTb o~aapy>Keaaoe pacxo~.neaae axcnepaMea

Ta c· TeOpHeA: .. 1 / 3K.cnepHM8HT81lbHble flOJ1Hbl9 C9"19HHSI OK8381lHCb 601lbW e T8o

peTH'I9CKHX BO Be ell o6nacTH ·cpenuux aaeprnll I 20-150 M,. a/; pacxO>K.!l9HHe 

H8"1HH8JJOCb B pa:Aoae.20-40.h\aB, 6biCTpo·yaenH1.fHBBJJOCb C pOCTOM 3HeprHH H 

CTBH ':launOcb npu6nu3uTenbHo · qeThlpexKp~THbiM, a PaAoHe nopora ¢oTopo)KneHHH 

1t -Me'aoHoB. 21 B yrnoablX pacnPeneneHRRX 6blna_ o5aapy>K9aa OTCYTCTBOBaB-

ill 89. B T90peTH1.f9CKHX peaynbT8TSX CH1lbH8SI U30TpODHSI. KOMllOHeHTbl 1 OTHOCH-
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Ten&Bbll BJ<nBll J<OTOpOI CTBHOBBnCll 38M 8THbiM OpB SBeprHliX OI<Ono 20 M ~Bt 

ISwcTpo eoapacTan c pocToM saepraa a .rioMaaaposan npa aueprullx BLiwe 

,., 60 Msa. 3/. Ceqeaae llriH J<oMnoueHTbl yrnoaoro pacnpelleneHaH, nponop-

uaouan&HOI SinZ 0 BbUJ.eneuaoe H3 3KCnepHM9HT8nbHbiX .U8HHbiX, OK838-

noc& H8CK01lbKO M8HJ:.Uie, '!eM aTe npe.nCK83biBanoi:b TeopHeA. 4/ Ebina 

o6aapy>Keua· 0119Rb CHJlbH8~ SCHMMeTpHH ·yrnOBbiX pacnpe.ll91l9HHA: OTHOCHT91lbHC 

0 . ' 
fi"Jl8 90 1 B 'ISCTHOCTH, MSKCHMYM pacnpe.neneHHH OK83811CH CHJlbHO C.llBHHYTbiM 

a· CTOpOHY MSJlbiX yrnoa. 

K on~qecTaeuuas cPopMynupoaKa pacxo:m:.neuua Teopu:u c aKcnepHMeHTOM 

6blll8 HS 9TOM aTane HCC119LlOB8HHH ¢0TOp~Clll9~1l-~HHa" .o.eiiTOHS BS>KHbiM pe-

3yn&TBTOM HBCTOliW8ll pa60Tbl. nocne.OyJOwee pa3BHTae Teo'!Jaa npOHCXOllHB-

W ee, ItS~ a To OTMe'leao BbiWe~ no LlB~M uanpasneHIHIM np~seno ~ no~ne.zlHee' spe

MH It nosn~neuuro nenoro pstna no.a.po6HbiX H TIUaTenbHhl~ PacqeTos cfloTopacmenneuuH 
' . /6/. ' 

OpH a,HeprBHX HB>Ke ITOpora tPOTOpO>Kll8HHll Me30HOB • Pe3yn&TBTbl aTaX pBC'IeTOB 15bl-

1lH no.a.sepruyThl cpaaueuaro c aKcnepKMeaTan&HhiMH PeaynbTBTaMH uacTosme·a 

pa6oTw. 

Bo acex ony6naxo~aau~x pa6oTax aaa~aa aKcnepaMeaTan~H~x ~rn~BhiX 

pacnpelleneaal llnH ¢oTopac111enneaag llel!Toaa ocaoBLieancH ao cax nop aa 

annpOJ<CBM80RB pacnpelleneaall 38BRCHMOCTbiO Balla 

~ =(.; + bSin
2
0)(1+.2J3Cos0) 

dO . 
II I ana aaaa 

4-· A +•B cos 0 +·C cos
1 

0 121 • B Haw ell pa6oTe nep· 
au · 

BOB Cp8BH8HH9 C T80pHeA T8K>K9 6binO OCHOBSHO u8. ,HCfi01lb30B8HHH .Bbipa~e-

HBlt Ill. OllHBJ<o. no3>Ke ISLin· npoaaanR3Hpoeaa aonpoc ·o B03MO>Kaoll ¢opMe 

yrnoaoll 3BBHCHMOCTH aa¢¢epeauaan&aoro ·c;:eqeaaH. 5Lina npe>Belleaa nocne

ll.OBaTen&uas K1l8CCHcjlHK8IlBR B03MO>KHbiX npB ¢oTopacmenneHBH .ll9ATOH8 HH3.

WBX MYlibTHfi01IbHbJX nepexo.aoB C rpy6oA OUSHKOA nopSI.llKOB ~e!naqHHbl COOT

B9TCTBy IOI.UHX .qneHOB B ceqSHHH. LlJJR _TpeX nepBbiX" fiOpSI.llKOB aen11qHH~ 6bina, 

BbifiRC8H8 _MY1IbTHfi01IbR8R CTpy~Typa BC8X B03MO)I{HbiX '11I8ROB C8~8HHR. Q6~e

.llHHRB .9TOT peayn&T8T C p83f.1lbT8T8MH 1 H3.BeCTHbiMR H3 o6iue:A TeopHH yrno

BbiX pacnpeaenesaA, Mhl nonyqu.nu o6mee Bblpa:m:eaae _n.na .soaMoJK.uoA cilopMbi 

yrnosoro pacnpeneneuas QloTopacmenneauH .ne~Toaa s o6nacTH auepraA, rAe 

eme cnpasennHBO Myn&THnonbHOe Paano>Keaae /no-sa.nHMOMy, npa6naaaTen&ao 
ao 150 M:os/; 

C-

9 

~ = a·+ b Sin1 0 + c CosO + d Sin10 CosO. /3/ 
dO 

3TO Bblp8)K8HH9 6bl110 HCII01Ib30B8HO JlliR annpOKCHMSUBH yrnOBbiX pacnpe,oene-

Yrnoeoe pacnpelle

nonyqeaaoe a HoaeAwax Te_opeTB'IeCKHX- pac'leTax 
161

• TaK:m.e, ecTecT-

HHA a 6hlna nonyqeHbl pe3yn&TaTw llnH ere napaMeTpoa. 

neuse, . nt · 
HM89T c}:lopMy. • 0lJ9Hb BB}KHO .QnR Cp8BR9HHR C .TeOpHeA, qTQ 3Ha-BSHHO,. 

'leHH~ napaMeTpOB- a H b ,: nonyqaeMbi& ·npu annpoxcHMauua Bbipa:m:ean-
• . 

HMH /I/ ana /2/, cnylKaT nHWb nnoxol! oueaJ<oll COOTBeTCTBYKllliBX ,napaMeT-

pOB Bblpa>KeaaSI /_3/, a 3H8'l9HBH napaMeTpOB BblpB>I<8HRH /3/ a d npa 

aTOM Bo06111e H9, MOryT ISblTb nony'leHbl. noaTOMY nony'leHable B HBCTOR,lllell. 

pa6oTe 'IBcneHHbie ·pe3yn&TaTbl llnlt 'leTwpex napaMeTpoa pacnpelleneaaa' /3/' 

OpH W9CTH. HCC1I8,llOB8Hf!biX cpe.OHBX 3H8'19HBHX aHeprHH raMMS-K38HTOB RB-• 

JJHIOTCH ~epBbiMH H OOK8 9.llHHCTa8HJIWMII peaynbT8T_&MB1 II03BOnSIIOlllBMB OpOH3-

B9CTH xoppeKTaoe a nonaoe cpaaReH•• aoaelwax TeopeTaqecKax pac'leTOB c 

SKCO ep~~ 9HTOM • 

HenocpencTB&HHble peayn&TSTbJ ·cpasaeaaH, npose.aeaso~o aa ocaoae 

annpOI<CBMBUBa B <fJOpMe' /3/t B BbiBOllbl llnH TeopaH <floTopacwenneHHH, I<OTo

pble MOryT 6b!Tb CllenBHbl B pe3yn&T,AT9 cpaBHBHHH, MO>KHO KOpOTKO c<fJOpMy

napOBBTb cne.llYIOWIM o6pa~oM: 

·t.B ISon&weli 'laCTII accnelloaauaoll o6nacTa cpellaax aHeprall, no J<pall-

aell Mepe llO 100_;120 Mae, sxcnepHMBHTan&Hbie peayn&TSTbl ana. scex qeTbr-

p_ex napaMeTpoe yrnosoro pacnpe.oeneHHH· a, cooTae'rcTaesao, peaynhTSTbl 

Ll 1IR OOJlHOI'O C8'19HHSI B npeLJ.enax' TO'IHOCTB · 9KCOepHM8HT& COrnacyiOTCH C 
. . 161 

peaynbTaTaMH aaa6onee nonabiX TeopeTaqecKHX pac'ieToB , "tlTO noaeonseT 

Cll.81I8Tb. cne.llyiOUlHe BbiBO.Obi: 

a/ a yKaa8auon_ o6nacTH aHepral, KSK aTo 6blno u npu Mea&wax 

9HeprHHX
1 

B38HMOLteftcTBB8 snex:TpOMS.rHHTHOrO OOJJH C .O.BYHYKJJOHHOI_ CBCTe-. 

Mol MO>KeT' 6b1Tb npa~anbHO .1 a npe.o.enax' TO'I~OCTH sxcnepnMeHTai on~caao, 
. ' 

KSK saaftMOJl eACTBH8 C TOKOM. H MSrHHTHbiMH MOMeHTSMH HyKnOHOB, He ·upu-

6eraR B !=IBHOM BHJl9 IC. yqeTy Me30HHbiX aciJ¢JeKTOB. ranoTe~bl 0 60JJbWOM 

ax.na.oe MeaoHHbiX s~cPeKTOB npa saepr.asx aaa"'BTelbHO HH>Ke nopora c:IJoTopo>K-

· .o.eaa·R " -Mesoaos, .sbi.aBHHYTble a cl}oe apeMst /Kopones, Bwncoa. _Aye-· 
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Tepa u npyra~/ ~o aawHM .oaHH.biM. ae aawna csoero nollTBepm..aeaBHj 

6/ xonaqecTaeaaoe cornacae c s~cnepaMeaToM a sToA o6nacTH saepraA 

Mo:m.e-r 6b1Tb .aocTHrayTo TOJlbEO un~ .Teop_eTIPiecxax pac'leToa,_ nocne.a.oaaTen&

ao Y'IHTbiBSIOWBX uenhiA. pall o6cTOBTen~:..c_TB, pon& KOTOpbiX C'lJHTanac& paaee 

R8CfW9.CTB9~HOft: nepe~~llbl B CO~;O~HH8 .tf 1 T9H30pH~e B38:MO.ll9liCTBHi • 
HYKJlOHOB B KOH9'1Hb1X COCTO~BHSIX. B BKJ18,Z:tl»_ B C8'18HHe·oT HBKOTOphlX 'HBOCHOB-

HbiX' MfJlbTBIIOJlbHbiX qneaoa; 

s/ XOJlH'I9CTB9HH0e COI'Jl8CB8 C SKCII9pHM8BTOM MO>K9T 6biTb :0.oCTHI'HfTO 

TOJlbKO IIpH HCIIOJ1b30B8HHH a"paC'19T8X H850pOB ¢aa ~fKJlOH-ayKJlOHHO~O B38H-
3 . . . 

MO.ll9ACTBH51 B COCTOSIHHSIX p] , COOTBSTCTBfiOU.UIX IIOJlO>KHTB.JlbHO~f 3H8Kf 

T9H30pHOrO UOT8HUH8Jl8 B STHX COCTOHHHHX. 3TOT p93f1IbT8T_ 3H8lJHT91IbHO o5-

nerqaeT ~asoBhlA aaanas pacceaaaa ayKnoa-ayKnoa npa aaeprssx no 100 N\a•, 

XOTOpbiA, ic:SK H389CTH01 . 6e3 BCII01Ib30BSHHSI pe3y1IbTSTOB II01ISJpH38UHOHHhiX 

9KCnepHM9HTOB He MO>KeT ?bl!b npoae.o.ea 0JlH03HSlJHO, 

I I. B palloae aau6onhm.Hx' accnenoBaHHb!X HaM·H aaepraa, aaqHHaH npa6-

nH3HTenbHO co lOQ-120 N\aB, aKcnepaMeaTan&Hhle pesyn&TaThl nna" nByx KOM-

noaeHT yrnoaoro pacnpenenesaa. aaoTponaoll_ a nponopuaoaan&aoa Cos 0;,· 

38M8THO IIp9BbiW8JOT pe3flibT8Tbi 'T.eOpeTHlJ9CKBX p8ClJ9TOB, 'tfTO Tpe5yeT CBOero 

05'bHCH9HR·H. 

JlnH 05'bHCH8HHH 9TOro p8CXO>KLt9HHSI M O:>KHO COCliSTbCSI,, KSK 9TO 05bi'IHO 

Il enae TCSI 1 H8 B03MO»<Hbl8 'B 9TOA 061I8CTR 9H9 prHA BHpTf81IbHbi9 M 830HHbi8 . s¢

ti>&KTbl, O.naaxo· aaM xa»<eTcst, lJTO npemne scero aeo5xo.llHMO ·aaaecTH lJHCTo

Ty B ·a6bPIHbiX · pa(:qe'faX, ae ·yqKTbiB8JOIUHX M930HHhi8 a¢ciJeKTbi, C aToA U91Ibl0 

a npencTaeneaaoa · ·Pa.5oTe no MaT_9paanaM .. aOaeAmHx TeopeTa.qecxax pacqeToa 

5blliH Up08H8liH3BpOB8Hbl BK1I8Jlbl• B C9lJ9HHe··oT H9KOTOpbiX ~H90CHOBHbiX" MYlib~H

OOlibHbiX 'tf1I9HOB, BKliSll,bi BbiClllHX lJli_9HOB B J?83liO>K9HIHI 8MflliHTY.llbl MY~b.THIIOliit

HhiX nepexonoa a pst.ll no. cTen~HHM I k r 1. a. aaxoaeu, en_aSiaae ~uc~.eHHbiX 

3H8lJ9HHA ·Q:>83 HfK1IOH-HYK1IOHHOI"O B~8HMO!l9ACTBHSI, C TO~ )1{9 U91Ibl0. 6bi1I8 

uposeneaa nocne.noaaTen&aas ,xnac.c~£PHr:t~uusr soaMomabrx npa_ c}lo_Topacmenne-

HHH LteATOHS MylibTHIIOnbHbiX l.J1I9HOB ceqe~HH C OU9~KO:ft. OTHOCHTen&Horo nopst.n

KS_ aenHliHH bl qneaoa. Ha ocaoae sToA xnaccn£Puxauau yxaaaHbi qneHbi ceqeansr, 

KOTOpbie npB CYlU9CTBfiOLUHX TOlJHOCTHX pacqeTOB H 9KcnepHM9HTa MOryT Ll8Tb 

·'• 

.•. 

l\ 

II 

a aMeHTHhiH .BKnan a ceqeaae, ao KOTOpbie no CHX nop ewe ae _6blnH pacclJHTa

Hbi B ony6nHKOB8HHbJX TeopeTHlJ9CKHX pa00T8X •. 

B rnaBe Y. "3AKni04EH11E" KpaTKO c<l:>opMy.1upoBSHh! OCHOBH bi9 peayn&t-

T8Tbl H8CT0Sill1eii pa60Tbi H fipHB9.ll9Hbi peKoMeHLl.8UHH flO B03MO>KHOA IIOCT8HOB

Ke nocnen.yiOlllHX SKCfi9pHM9HTOB H UO B03MO)KHbiM nyTstM yTOlJH9HIHl TeopeTH

qeCKHX paclJeToB nnsr o5nacTH aaeprnA aH:me Meaoaaoro nopora. 

0CHOBHbi9 pe3y11bT8Tbl HBCTOstllleii pa60Tbl H3JlQ)K9Hbl B .ll0KJ18ll8X H8 

B ceC0!03H b!X KOH<jJepeH~HHX/1/ u 
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