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A. H ~ o T a u H n 

Yrnosoe pacnpeneneHHe ynpyroro pacceHHliSI oTpHUaTenbHbiX !j/ -MesoHoB 

npoToHaMH upu aHeprHnx 128' H 162 Mas Ji3MepeHo c noMOIUb:EO sonoponHofi nucl:Jcpy-

3HOHHoii: KaMepbi, pa6oTaroruefi B MBPHHTHOM none. B cepuH aKcnosuuHil: saperHcTpH-

posailo COOTBeTCTBeHHO 344 H 941 cnyqai\ ynpyrOI'O pacceSIHHH H8 YI'1lbi e /c.u.M~I > 10°. nonHbie ce'!eHHSI ynpyroro pacceHHHSI 0 ynp /128 Mas/= 

-27 2 r:' -27 2 
"" /12,8 .± 1,0/•10 CM H V_ynl' /162 Ma:a/ = /21,4±.1,2/•10 eM onpeneneHbi 

nyTeM nonc<ieTa nonHo.ii: .Ll11HHbi TpeKoB 'fi -Me30HOB :a KaMepe. Yrnosbre pacnpene-

neHHH ynpyroro './i:. p -pacceHHHH nony'leHbi. :a sHne I SP -aHanHs/: 

d.G' 1 . . /'_ & .1' .. ~, -27 2 a:32 /128 Ma:a/=:/1,00±_0,081(0,55±.0,07 /+/0,34±.0~12/W~ +/1~30±.0..,2<ywf~/10 CM .CT'!!pan. 

~(j ··. 
J_Sl.. /162 Ma:a/ =It ,OOt._0,06 1{ /0,93±.0,07 /+/0,51 ±.0,12 lla.((9+ . /'_ .zel -21 2 +12,28..±0,22/ UJJ •to eM cTepan. 

nH<tJcl:>epeHUH81lhHbie CetieHHH 
-'27 .2 

/2,20..:!.0,32/ •l 0 CM / CTepan H 

pacceHHHH snepen paSHhl COOTBeTCTSeHHO 
-27 2 

CTSHTe1lbHbie '18CTH 8Mll11HTYllbi 

/3,73_±0132/•10 CM /cTepan.l'I'IHC1leHbi 

snepen /B ColloM./ B enHHHU8X ¥ 

" 22, /128 Mas/ =0.261 ±.0,031 227'162 Mas/ =0,216 ±.0,038. H 

neit-

3TH Be1IH'IHHbi COI'118CYIQTCH C paCC'IHTaHHbiMH H3 LtHcnepCHOHHbiX COOTHOWeHHH 

C KOHCTaHTOA CBH3H f 2 
= 0 108. 



1. B B e a e H H e 

B nocneaHee speMR yaenReTcR aHa~uTenbHoe BHHMaHHe aKcnepnMeHTanbHOfi 

IIpOBepKe ancnepCHOHHbiX COOTHOUieHHH. nng pacceRHHR aapRmeHHbiX Ji -Me30HOB 

upoToHaMn ancnepcnoHHbre cooTHOUieHHR 6hmH nony~eHbi snepsbre ronba6eprepoM 1 

M ""-· Ill .,.._ . HRa3aBa H vMe • v!H COOTHOUI9HHR CBR3biB8IOT aefiCTBHTenbHbie ~aCTH 8MIInHTya 

pacceRHHR snepea c annHaMH .J' -pacceRHHR H HHTerpanoM no nonHhiM ce~eHHsi:M 

'Ji+-p H 'fi~- p - saauMoa_eiicTBHii: so sceii: o5nacTH aHeprnii. B o6nacTH 

TerpHpOBaHHR O~wl.ji HMeeTCR BKnaa OT "CBR38HHOJ'O COCTORHHR", T.e. 

BKnaa OT HeHTpOHa1 KaK B03M0)KH0J'O npoMemyTO~HOJ'O COCTORHHR CHCT9Mbi IIpH pac-

CeRHHH. 3J'OT BKnaa MOmeT 6biTb BbipameH qepe3 nepe.HopMHpOB8HHYIO KOHC.TaHTY 

!
2. . 

CBR3H 1 xapaKTepnayromyro ncesaoseKTopH_oe BaanMoae:licTsne. B ocHoBe BbiBo-

aa ancnepCHOHHbiX COOTHOUieHHH nemaT T8KHe o6mue tpH3H~eCKHe IIpHHUHIIbi1 KaK 

IIpHHUHII" MHKpOCKOIIH~9CKOH IIpH~HHHOCTH /Tpe6oBaHHe OTCyTCTBHR CHJ'HanoB 1 pacnpo

CTpaHRIOUIHXCR CO CKOpOCTbi01 6onblll9H CKOpOCTH CBeTa/ H J'HIIOTeaa 3apRaOBOfi 

HeaaBHCHMOCTH Ra epHbiX cnn. CpaBHeHne c · aKcnepnMeHTanbHbiMH· peaynbTaTaMH aaeT 

B03MO)KHOCTb npOBepKH IIpa~HnbHOCTH aTHX tpYHaaMeHTanbHbiX npeanonom eHHfi. C 

apyrofi CTOpOHbi CT8HOBHTCR B03M0)KHbiM He38BHCHM09 OIIpeaeneHHe KOHCTaHTbi CBR-

3H H anHH 

CpaBHeHHe ancnepcnOHHbiX cooTHOUieHnii:. c aKcnepHI\feHToM, BbiiiOnHeHHOe nepB()":" 
/2/ 

Ha~anbHO AHaepCOHOM, nasnaOHOM H Kpyae • noKaaano XOpOUI_ee,<~cornacne Memay 
/3/ . 

HHMH. OaHaKO B 1957 roay nynnu H CTaHrennHHH o6paTHnH BHHMaHne ·Ha TO, 'ITO 

ang OTpHUaTenbHbiX fj/ -Me30HOB Ha5nroaae.Tcg pacxomaeHHe Memay aKCII9pHM9H

TanbHbiMH H TeopeTH~ecKHMH aaHHbiMH• Ecnn anR q;:_-t -MeaoHOB aefl:cTBHTenbHbie 

~acTH aMnnHTYa pacceRHHR snepea, onpeaeneHHhle aKcnepnMeHTanbHO B HHTepsane 

aHeprn:li. ao 400 Mas, HaxoannHcb B cornacnn c pacc~uTaHHbiMH H3 .ancnepcnoHHbiX 

COOTHOUieHHfi C KOHCT8HTOfi CBH3H ·fz.= 0,09 .±0,01, ·TO ang fji- Me30HOB B HH

Tepsane aHeprHfi ao 200 Mas ny~Uiee cornacne nony~eHo, ecnH npHHRTb KOHCTaHTy 

j 2 141 
CBR3H = 0,04. Toraa me Aroan, l.fHHH n BuTane 6bmo noKaaaHo 1 ~To atptpeK· 

Thr, aasncRmne oT aapRaa, aneKTpoMarHHTHbie IIOIIP,9BKH n BKnaa -OT rnnepOHOB H 

K-MeaoHoB He 1\.VryT o6'bRCHHTb Ha6nroaaromeecg pacxomaeHne. C apyrofi cTopoHbi, 
/3/ 

KaK BHaHo H3 OpHJ'HHanbHOfi pa60Tbi ·, aTO pacxomaeHHe OCH.OBbiBaeTCR rnaBHbiM 

o6paaoM Ha peaynbTaTax oaHoro·aKcnepnMeHTa - naMepeHHfi ynpyroro :1'-_p -pac-
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151 
ceSIHHSI rpynnofi HHCTHTyTa KapaerH npH aaeprHH _r--Mesoaoa 150 H 170 Maa, 

llOCKOnbKY OCTanbHbie 9KCnepHM9HTanbHbie .aaHHbie B 9TOfi o6naCTH aaeprHti: HM910T 

CpaBHHTenbHO HH:!IK.YIO TO'IHOCTbo B CBSI3H C STHM nony'IeHHe HOBbiX 9KCnepHM9HTanb-

Hi>IX .aaHHbiX no ynpyroMy J.;~ -pacceSIHHIO a o6nacTH aHeprHti: 100-200 Maa 

H Cp8BHeHH9 HX C npe.aCK838HHSJMj .QHCnepCHOHH~X COOTHOWeHHfi npe.acTaBnSinH 

HeCOMHeHHbiti: HRTepec. 

B HacToSirueti: pa6oTe npHBO.OSITCSI pesynhTaTbi HSMepeHHSI ynpyror·o pacceSIHHSI 
~ . 

oTpHuaTenhHbiX. ]1 -Mesoaoa npoToHaMH npH aaeprHSIX 128 H 162 Maa, nonytJ:ea-

Hbte .C llOMOIUbiO Boaopo.aaoA .OHcPcPY3HOHHOA K8M9pblo .0pHM9H9HHe TaKoA M9TO.QHKH 

ll03BOnHn'o H309~8Tb ·pSI.aa Cll9UHcPH'I9CKHX SKCnepHM9HTanbHLIX Tpy.aHOCTeil: 1 CBSI3aH-

HhlX.C HCIIOnb30B8H~eM aneKTpOHHhlX M9TO.QO~ H3M9p9HHSI, a TaK>Ke .aano .aos-

MO.>KHOCTb npo.aBHHYThCSI a o6!laCTb MeHbWHX yrnoa pacceSIHHSI 1 'ITO aecbMa cyrue

cTaeaao .anSI onpeAeneHHSI aenH'IHHbi .aHc:Pc:PepeHuHanbHoro cetJ:eHHSI no.a 0°. 

11 •. YcnOB1fSI onbiTa H. annapaTypa 

.1. 3KcnepHM9HTanbH8SI YCT8HOBK8 

. CxeMa. pacnono>KeHHSI axcnepHMeHTanbHofi ycTaHOBKH npHae.aeHa a a pH c. 1. 

Bo BHyTpeaaeM npoTOHHOM nytJ:Ke 121 c aaeprHefi 670 Maa cHHXpouHKnoTpoaa 

~a6~paTOpHH SI.a~pHhlX npooneM 06'&9.QHH9HHOI'O HHCTHTyTa SI.Q9pHbiX Hccne.aoBaHHti: 

Ohlfl8 llOM9lU9H8 ,oepHnnHeBaSI MHW9Hb 13/ TOniUHHOil: ·40 MM. f'eHepHpyeMble B 

MH!p9HH 1i--Me30Hhl /41 M8rHHTHhlM noneM YCKOpHTenSI BbiBO.QHnHCb .Hap_y>Ky H3 

aaxyyMHOA KaMephl 11 I H, npoft.ag .aononHHTenhHYIO 6eToHHYIO saruHTY 151, KonnHMH

poaanHCb sano>KeHHhlM B 38IUHTHOA CTeHe 17 I. KOnnHM8TOpOM 161 .anHHOti: 3,6 M H 

BHyTpeHHHM .aHaMeTpOM 50JtM. 3aTeM ny'IOK 7i-.,...Me30HOB O'IHIU810IUHM M8I'HHTOM 
0 . . 

181 oTKnoaHncSI Ha 40 H nona.aan a .aHcPcPYSHOHHYIO KaMepy 111 I, noMerueHHYIO 

BHyTpH aneKTpOM8I'HHTa /101 • nepe.a K8Mepofi H8XO.QHnCSI .aononHHTenbHbifi CBHHUO

Bhlti: xonnHMaTop 191 c npSIMoyronhHbiM oTaepcTHeM(350x50J MM
2

• Tpaccupoaxa 

nytJ:Ka s-=-Me30HOB npOH3BO.aHnacb OObl'IHbiM nyTeM c llOMOIUbiO npoaewHB8HHSI 

TpaeKTOpHH 'I8CTHU I'HOKOft TOKOHecyrueft HHTbiOo Bcero npH pa6oTe KaMepbl C Bo.ao

po.a.OM 6btno nony'Ieao oxono 90000cTepeo¢oTorpa¢Hfi. 3roT MaTepuan nosaonHn · 

HapSI.ay C paCCM8TpHB8eMblM B .a·aHHOA CTaTbe ynpyi'HM 'ji--p -pacceSIHHeM o6aa

py%HTb J1 -pacna.a OTpHUaTenbHbiX 7i -Me30HOB I»-=- e- +V 1
161 

H nony-
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'IH'l'b H9KO'l'Opbi9 .ll8HHbi9::!!:. 0 pacna,llaX H9H'l'panbHbiX 

'Ji"-:-?>.e+_e+-+y n; u li.:l~ze-+2e+ 181 

2. llHcPcPY3HOHH8H KaMepa 

Jf ·-Me30HOB no CX9M8M 

llHcPcPY3HOIIHaH KaMepa 6btna CKOHC'l'pyHpOBaHa ann pa60'l'bl C nerKHMH raaaMH 

/9/ 
IIpH ,llaBneHHH .llO 25 a'l'M • CxeMa'l'H'!eCKHH 'lep'l'e* .llHcPcPY3HC?HHOil KaMepbi, pac-

nono*eHHOlt B MarHHTe1 npHBe.ueH Ha pHc. 2 •. KaMepa np.e~cTaBnneT co6oii cocy.ll, 

B:aroToeneHHblil Ha H9p*aBeiOmeii cTanu H cocTonmu:li .H.a -rpex 'lacTeit. B HH*Hea, 

OCHOBHOi1 1 . 'lllCTH K8M9pbi C nOMOlllbiO CHCT9Mbl _ Harpe~aTeneit H: 3M99BHK8 1 no i{OTOpo· 

MY nporoHHeTcn oxna*.ll9HHhilt. a~eToH, coa.llaeTcn ~eo()xo.llHMhia TeMnepaTypHbiil 

rpa.llH9H'J'. B HH*HeM ¢naHue cpe.llHeil 'laCTH KaMepbi C.llenaa He6onbllloit *eno6 .llnSI 

M9THnOBOI'O CnHpTa 1 HBnstiOUl9I'OCS'I pa6oqei\ )KH,llKOCTbiO K8M9pb~. npu TeMnepaType 

.llH8 - 70°C H )Keno6a +10°C B 'IYBCTBHTenbHOM 06'b9M9 K8M~p.bl ycTaHaBnHB89TCst 

IIPHM9pHO nHH9HHOe TeMnepaTypHoe pacnpe,lleneHHe c rpa,llH9HTOM 7 rpa.lliCM. npH 

aToM BbiCoTa 'IYBC'l'BHTenbHOro cnost .llOCTH~ae'l' 6-7 eM. KoHTponb H H3Mepeaue 

'l'9MnepaTypbi B paanH'IHb!X y'laCTKaX KllM9pbl OCYlll9C'l'BnstnCSI C nOMOlllbiO M9,llHO~ 

KOHCT8H'l'8HOBbiX TepMOnap. 

Oceem eHHe · KaMepbi npoHaBO.llHnocb no.ll yrnoM 90° K. ocu .<PoT·orpa¢HpoeaHHst 

'!epea 6oKOBbie OKHa, aaKp.bi'l'.hie nnacTHHaMH Ha nneKcHrn,aca Tonm!IHOii 30 MM. 3rH 

OKHa .OTH9C9Hbl OT pa60'I9I'O o6'b9Ma Ha KOH~bl IIpSIMOYI'OnbH.biX BbiCTYIIOB ,llnHHOit 

150 MMt IIpHBapeHHbiX K HH)KHeit UHnHH,llpH'I9CKOH '18.CTH_KaMep.bi1 'ITO_II03BOnHnO M~K

CHMS.nbHO ynenH'IHTb pa6oqHii .llHaMeTp KaMepbi, KOTOPhiH paeeH 380 MM, npu ~allaH

HOM ,llH8M9Tpe O'l'B9pCTHSI B BepXH9M noniOC9 M8I'HH'l',8 460 MM. 

0CB9Ul9HH9 K8M9pbl OCYUl9CTBnsrnOCb .llBYMSI HMIIynbCH.biMH KC9HOHOB.biMH naMIIa

MH Vfcl:>n-5001 '19p93 KOTOpb!9 B MOM9HT BCII.bllllKH paapSI)KBllHCb 9MKOCTH B 200 MKcP1 

aapSI:>~<:eHH.hie .llO. HanpH)K9HHSI 2000 B. CeeT Ka*.llOit naMIIhi cpopMHpoeancSI B napan-
/ 

nenbHhiH IIY'IOK .llBYMSI napa6onH'IeCKHMH pe¢neKTopaMn. 

¢>OTOrpa<iJHpOB8HH9 IIpOH3BO,llHnOCb _cTepeo<lJo:oannapaTOM C .ll BYMSI 06'b9KTHB8MH 

r011 "TenHoc-37" t cpOKYCHOe p8CCTOSIHH9 KOTOpbiX paBHO. 62". MM1 _ H.a 35-MHiinHM9Tpo

BYIO nneHKY naHXpoM-X c qyBCTBHT9nbilOCTbiO 1000 ,eaHH.HU rocT. 06'b9KTHBbi 6btnH 

CKOpp9KTHpOB8Hbi Ha ,llHC.T.OpCHI0.1 B03HHK:8.10lllYIO npH cP0TOI'paclJHpOB8.HHH 'l9p93 CTeK

nSIHH.bl9 nnaCTHH.bi ToniuHHOH 25 MM1 KOTOpbie- 38.Kp.b!B8IOT OKHa B B9pXHeit KOHH'I9CKOH 
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qacTH KaMep&x. PaapewenHe o6'beKTHBOB cocTaBnSJeT 50 nHHHitiMM a ueHTpe nonSJ 

apeHHSJ. Eaaa cTepeocpoToannapaTa pasHa 120 MM1 paccToSJHHe C'b9MKH oxono 1 M. 

Heo6xoa.HM811 rny6Hna cpoTorpacpHpyeMoro o6'beMa a.ocTHranacb npH .a~racl>parMe 5,6. 

UHKn pa6oT&I KaMep&I cocTaBnSJn o6&I'!HO 8 cex. YnpaaneHHe apeMeHH&IM u~rx

noM ocywecTanSJnocb anexrrpOHHoA cHcTeMoA, KOTopaSI a&monnSJna cne.ayrowHe onepa

UHH: a/ BKni0'!9HH9 H8 onpe.aeneHHOe 'J:HCnO UH:KnOB /o6&I'J:HO 2-4/ BbiCOKO'J:8CTOTHOI"O 

nanpSI>K9HHSI H8 .llY8HT CHHXpOUHKnoTpOHa; 6/ nO.ll>KHI" HMnynbCHbiX naMn C 38.ll9p>K-

K~A no OTHOlll9HHIO K HMnynbcy 'J:SCTHU .0,2- 013 ce~; a/ BKni0'!9HHe nepeTSJ>KKH 

nnenxH; r/ axnroqeHHe H B&IKnroqenHe anexTpH'Iecxoro O'!Hlllarowero no.ru~ •. Heo6xo-. . 

,llHMbi9 Bp9M9HHbi9 38.ll9p>KKH Me>K.llY onepaUH.SJMH ocywecTBnHnHCb O.llHOBH6paTOpHbiMit 

CX9M4MH. YfHT_9HCHBHOCTb ny'!Ka noiJ:~ep>KHBanaCb nyTeM perynHpOBKH '!Hczia UHKnOB 

ycKopenHJ T8KOA1 'ITO Ha KS>K,llOM CHHMKe B Cp9.llH9M perHCTpHpoaanOCb OKono 

30 cne,llOB 1i--Me30HOBo 

3. 3JxeKTpOM8I"HHT 

nocTosrnHoe MarHHTHoe none 9000 rc a pa6o'!eM o6'beMe KaMep&r coa.aaaanocb 
. ·x/ 

MarHHToM-conenOH.llOM THna MC-4A 1 pacc'!HTaHH&IM Ha pa6oTy KaK a nocToSJHHOM, 

TaK· H uMnynbCHOM pe>KHMaX nHTaHHSJ. Heo.aHopO.llHOCTb MarHHTnoro nonSJ no a&rcoTe 

'!YBCTBHTenbHOI"6 06'b9M8 KaMepbi COCTaBnsrna He 6onee 315%; no pa.aHycy ·- He 5o-

nee 2,5%. KpHaasr naMarHH"''HBaHHB H cna.a MarHHTHoro nomi no a&rcoTe H pa.a~rycy 

~yBCT~HTenbHOI"O 06'b9M8 6&InH CHSITbi C nOMOlllbiO MSI"HHTOMeTpa, npHHIIHn .aeftCTBHSI 

KOToporo ocnoaan na acpcpeKTe Xonnaxx/. KanH6poaxa ixpH6opa 6&ma npo~raae.aeHa 
M9TO.ll0M IIpOTOHHOTO pe30H8HC8e 

4. ny"''KH 'Ji• -Me30HOB 

Cpe.ansrSJ aneprBa Meaonoa B nyqxe · H H x paa6poc. no aneprHHM 6&mH· onpe.ae

neH&I Henocpe.iJ.CTBeHHO nyTeM H3M9p9HHSI pa.llHYCOB KpHBH3Hbl TpeKOB H8 CHHMK8Xo 

x/ . -
MarnH'J'-conenoH.ll MC-4A 11BnSieTc.SJ MO.llHcpHKauHeA MarnHTa MC-4. Paapa-

xx/ 

6oTKa ·STHX MarHHTOB B&InonHena a HHYf Sct>A H.C. C.T.p.en~oB&IM1 A.B~YraM~ 
H.H. YfH.lliOKOB&IM1 10.n. CeMeHOBhiM• B.Yf .Cepreeao.a. A.r. CTy.aennHKoaoA. 

AaTopbi 6naro.aapn&I .a.n. BacHneacKoA H .lO.H • .aenuc9ay aa npe.aocTaanen-
nyro B03MO>KHOCTb BOCnOZib30B8TbCSJ 9THM npH60pOMo 
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C U91lbl0 YM9Hblll9HHSI HCK8)KeHHH TpeKOB Ha-aa KOHBeKUHOHHbiX .TOKOB B KaMepe 

H3¥epeHHSI npOH3BO.llH1IHCb Ha nneHK8X1 9KCliOHHI:JOBa·HHhiX c a'a.uep)KKOH liO,ll)KHf'a 

n:MnynbCHbiX naMn, npn:MepHo B .uBa paaa 6onee KopoTKofi, "'eM o6bi"'HO. Onpeb:eneil:

Hbie TaKHM o6paaoM aHeprHn: .paBHbi /128.±8/. -MaB, H 1162,±.101 MaB, rae. yKaaaHHbie 

Heonpe.ueneHHOCTH npe.ucTaBJISilOT co6oii ~nonyllln:pn:Hy aHepreTH"'ecKoro pacnpeti9n9-

HHSI p- -Me30HOB B K8M9pe • 

.[lJISI Ollp9,ll9JieHHSI npHM9C~ .. _.fo/-~Me30HOB H 9119K~p~H~B B Ilt"'_Ke0 -~ T8K)K9 

,llJISI KOHTp01ISI 9H9pl"HH 6binH CHHTbi KpHBbi9 liOI"110lU9HHSI B M9,llH C liOMOlllbiO CUHH-. . . ~-~ ·<: '( · ... ~:. 

THJIJISIUHOHHbiX cq9T"'HKOB. Cp9.llH.H9 SH9pr:n::n: ny"'K81 onpe,ll 9JieHHbl9 9THMH ,llBYMSI 

cnoco6aMH, coBnanH c xopollle~ TO"'HOCTblO. CyMMapH~~ ~~~1\19~-~- Jt-.~ -M930HOB 

H aneKTpOHOB B liY"'K8X COCT8B1ISI118 116.±21%. 

111. npoCMOTp H o6pa60TKa 

OpocMoTp nony"'9HHbiX cpoTorpacpn:fi npon:aBo.u:n:ncSI c noMOlllblO cT9p9ocKonoB. 

' Bee nneHKH 6bm:n: npocMoTpeHbi .llB8)K,llbi HecKOJibKHMH npoCMOTplllHK~MH HeaaBJ;ICH}.tO 

.upyr oT .upyra. liacTb nneaoK 6bma npocMoTpeHa TpeT:n:fi paa c oco6oii Tlll8Tenb-
. :. " . ·~ 

HOCTblO C TeM, "'T06bi OUeHHTb acpcpeKTHBHOCTb ,llBOuHOI"O npOCMOTpa, KOTOp8S1 OKa

·38118Cb ,paBHOfi 97%. YJccne.uoBaHHe yrnoBbiX- pacnp9.ueneH:n:fi nponymeaHbiX cnyqaeB 

liOK838110 1 'ITO 9T8 acpcpeKTHBHOCTb He 38BHCHT OT ~OHKpeTHOI"~"'8H paCC9SIHHSI 

lyrna pacceSIHHSI HJIH 83HMYT81IbHOI"O yrnal. 

B peaynbTaTe .llBYXKpaTHoro npocMOTpa thmo nall:.ueHo 379 cnyqaeB pac

ceSIHHSI np:n: 9H9prn::n: 128 MaB H 1113 cny"'a9B np:n: aHeprn::n: I62 MaB. 06pa6oTKa 

9THX cnyqaeB llpOH3BO,llHJI8Cb penpoeKUHOHHbiM MeTO.llOMo 06a K8.llp8 CTepeOnapbi 

penpoeKTHpOB81IHCb "'epea TY )1{9 OliTH"'eCKylO CHCTeMy 1 C liOMOlllblO KOTOpofi npo:n:a

~O,llHJIOCb cpoTorpacpHpOB8HHe 1 Ha. 9Kp8H 1 HMelOlUHH OTC"'eTHOe ycTpOfiCTBO ,llJISI :n:a

M9peHHSI yrnoB. 8KpaH nocpe.ucTBOM Kap.uaHoBa no.uaeca yKpenneH Ha KapeTKe, KO-

TOpaSI MO)K9T nepeMeiU8TbCSI B .llBYX B38HMHO nepneH.llHKy1IjSipHbiX HanpaBneHHSIX 

I X :n: .·':/ I. YiaMepeH:n:e Koop.u:n:HaT ~ ocymecTBJIHnocb nyTeM nepeMemeHHSI B 

aepTHK81IbHOM HanpaBneHHH 'caMofi onTiqecKofi c:n:cTeMhl. KoHcTpyKTHBHO penpoeKTop 

' 1101 . 
BhlliOJIHeH 8H81IOI".H"'HO OliHC8HHOMY B pa60T9 - • . .[lJISI K8)K,ll0I"O C1IY"'8SI pacceSIHHSI 

H3M9pS11IHCb: 

at Koop.uHHaTbi TO"'KH B38HMO.ll eitcTBHSI I )( 1 t C I H Koop.uHHaTa '2:0 penep-
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ao:A OTMeTKH1 aaxo.z:urme:A~H aa .z:t.He KaMep~>I; 

6/ YI'llbJ pacceHHHSI M930H8 e.Ti H UpOTOHa OT.z:t81JH ep· /c TOIJHOCTbiO 

0 
OKOllO 1 /; 

e/ 83HMYT8llbHbi:A yron 'f JillOCKOC.TH pacceHHHSI c· TOIJHOCTbiO OKOllO 2° 

I '/ = 0 cooTaeTCTBye~ cny'laiO, nnocKoCTb pacceHHHH KoToporo ropHaOHTaJJbHa/; 

r/ npooer npOTOHa OT!l81JH /B TeX C1IY'l8SIX1 KOI'.z:ta STO Obl1JO B03MO>KHO/ o 

B eenH'lHHbJ KOOp.z:tHHaT X, y, r B~OCHJJ8Cb nonpa:eKa Ha yca.aKy nne.Hl(H, KOTO-

pas oobi'lHO cocTa:ensna 5-7% • .llnR Ka>K.aoro cny'laR eTa nonpa:eKa onpe.aensrnacb · 

KaK OTHOWeHHe HCTHHHOI'O paCCTORHHR OT !lHB KaMepbi .z:tO I'llSBHOft TOIJKH Ofl'&eKTHBS 

K H3MepeHHOMYo BnHRHBe yca.z:tKB nne.HKH. Ha ~ H3MepeHHR YI'llOB (f} H v O'leHb. MS.;. 

no H He yqHTbiBanocb. 

O.aHo:epeMeHHO c o6pa6oTKoA cnyqasr pacceRHHH Ha TOM me Ka.ape H3Mepsrnacb 

2 -Koop.aHHaTa TpeKa cny'laAaoro f7 .. _Meaoaa. Cpa:eaeaue pacnpe.aeneHHA no Bblco

Te 'lYBCTBHTellbHOI'O OO'&eMB · h, cnyqae:e pacceRHHR C COOTB9TCTBYIOlllHMH pacnpe-

!l eneHHRMH TSKOI'O >Ke 'lHClla cnyqaf!HbiX TpeKOB UOK83biBaeT,. 'ITO IIpH UpOCMOTpe 

He 61>1no aaMeTHbiX nponycKo:e cnyqae:e pacceRHHH1 pacnono>KeHHbiX y .ana KaMepbi 

H y :eepxne:A rpaHHUbi qy:ecTBHTenbHOro cnosr /pRe. S/ • 

.llns .aanbHe.Awero aaanHaa 6binH oToopaHJ>J· cny'taH, y.ao:erieT:eopSIOlllRe cne.ayro

lllR~ Kp.HTepHRM; 

1. Cne.z:tbi qacTRU .aon>KHbi 6h1Tb KOMIInanapHbi c TO'lHOCTbiO .ao 2°, T,e. yron 

M9>K.z:tY KaKH~ll.HOO O.z:tHHM TpeKOM .If UllOCKOCTbiO, o6pa30B8HHOA: !lBYMR !lPYI'HMH 1 

/ 0 
He .aon>KeH npe:ebiwaTb 2 • 

2 .• Yrnhi pacceRHHS ;--Meaona H npoToHa OT.z:ta'IH .a_on>KHhi y.ao:eneT:eopRTb 

0 
KHH9M8TH'teCKHM Tpeoo:eaHHSM C TO'lHOCTbiO 2 ; KpHBH3Hbi TpeKOB1 JillOTHOCTb HOHH-

38UHH H npo6er npoToHa oT.z:ta'lH /:e 1-ex cnyqasx, Kor.aa B03MO>KHO ero H3MepeHHe/ 

TaK>Ke !lOll>KHbi COOTBeTCTBOB8Tb KHHeMaTHKe. 

s. Yron paccesrHHH 
- 0 0 7T -Meaona .aon>KeH 61>1Tb 6onbwe 8 ln.c.l /10 c.u.M./1 
~- -

Toeo M8KCHM8llbHOI'O yrna IIpH :/1-,'f -pacna.ae. 

4. .llnHHa Ka>K.aoro .Ha Tpex TpeKoB .aonm.Ha obiTb He MeHbW.e 5 MM. 

5. To'tKa B38HMO.z:te:ACTBHSI He !lOll>KHa HaXO.z:tHTbCSI B He'lyBCTBH.T9llbHOA: o6na-
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CTH paaMepoM oonee 5 MM HnH 34T9MHeHa CKOnneHH9M Kanenb pa3M9pOM oonee 6 MM~ 

6. TO'l:Ka B3aHMoae1!:CTBHH aon)KHa HaXQaHTbCSl oonee '!eM Ha 1 CM OT CTOHOK' 

KaMepbx. 

7i--Me30H He aon)KeH OTKnOHSlThCSl OT OCHOBHOI"'O Hanpaene-
0 . 

HHH ny'l:Ka 6onee '~.eM na 5 • 

8. He y'IHTbiBannch cny'IaH na Kaapax, HMeiomux KaKHe-nnoo ae¢eKTbi, H na 

. xaapax c O'IeHh 6onhwo1!: linTencHBHOCThiO. 

?. . . 
YxaaaiiHbiM KpHTepuH·M oToopa yaoeneTBOpHnH 344 cny'IaH pac~eHHHH npH 

aneprHH 128 Mae H 941 cny'IaA .npH aneprHH 162 Mae. Bee aanbHeAwHe peaynh

TaT.bi no yrnoBbiM pacnpeaeneHHSIM OCHOBbiBaiOTCSl Ha STOM CTSTHCTH'IeCKOM MaTepH· 

an e. 

1 Y 0 nonHble Ce'I9HHSI ynpyt'Ol"O pacceSIHHll 

nonnbxe ceqenHH ynpyroro 9i--p -pacceHHHH oblnH onpeaenenbl nyTeM noa-
~- .. 

C'IeTa nonno'l anHHbi TpeKOB :II -Me30HOB. noac'Ie1' Obln IIpOH3Beaen B npHMOYI"'Onb-

HO'l oonacTH ;J' , Bhxaenennoa B uenTpanbnoA 'l:aCTH KaMepbx /puc. 4/. B aToA 

oonacTH oblnH coc'IHTaHbi Bee cny'IaH paccesrnHH 1 yaoeneTeopsrxomHe OTMe'Ie.HnbiM 

BbiWe KPHTepHHM oToopa. Pacnpeaenenu.t no aaHMYTanbHOMY irny 'I ~ nocTpoeH':"' 

nble ami yxaaanHbiX cnyqaee /puc. 5/ • noaeo~unn onpeaenHTh xos¢c}luunenTbi j3 , 
Y'IHTbiBaxomne nea¢¢eKTHBHOCTb perHcTpauHH cnyqaee 1 nnocxocTb pacceHHHH KoTo-

pbiX onH3Ka K BepTHKanbHOA. 

nonnoe 'IHcno TpeKOB B~ oonacTH J' ObinO onpeaeneno nyTeM noac'IeTa 

TpeKOB na ecex Kaapax, KpaTHbiX 25; nonyqenuoe 'l:Hcno Oblno YMHO)KeHo na 26 

H. nonpaeneno na 'IHcno Tpexoe, naJ:COaHIUHXCH na xaapax B. Konue K~)KaoA nnenxu. 

nonnaH. anHHa TpeKoB L onpea en en a no ct>opMyne: 

7' cf · (eM} 
15',36 r~ d.. , 

\.O.S. cp ~ 
L= Ill 

rae 'r - nonnoe qncno Tpexoe, 16,36 CM - wHpHna oonacTH S o/.ep- cpea

HHA ¥l"On HaKnona Tp9KOB OTHOCHTenbHO KpaeB oonacTH s - /pHC. 4/. J'- Koa¢-, 
ct>nuHenT, y'IHTbiBaxomHA aaMeny anHHbi ayrH xopaoA /e naweM cnyqae oblno npHHSl~ 

To S = 1 I. B nonnyxo annny TpeK!JB 6hxna eliepena nonpaexa ua oopbiBbi Tpexoe. 



T a o n H g a I 
Onpe)(eneHHe nonHHX cet~em1il ynpyroro pacce~mH.a 

~Reno cnyt~aeB pacce.HHH.H B o6nac:rH$ 
1\1' ' . . 

llonpaBKa H~ 'f --~e3<PqJeKIHBHOCib f3 
110JIHOe tiHCRO :rpeKOl3 T· 
llonllaa )(JIHHa :rpeKoB L ' 
3ci><PeKIHBHoe ,I(aBneHHe B KaMepe B.,'P 
~HCRO H)(ep B, CM3 np~ ,I(aBJieHHH /l,p 
n~p . 

llpHMeCb /f.- ~MeSOHOB H 3JieK:rpO-
HOB B nytiKe ·q, _ 
3<Pcl>eKTHBHOCIE DpOCMOT~a t 
floJIHoe cetieHHe ~K~n 
lloJIHoe cet~eHHe KyhonoBcKoro pac
e eHHHSI Ha yr JIH (i (A.(..) ;> 8° 
llonpaBKa Ha pacceHHHe B HHTepB. 
yrJioB t9r.,.q < 8" 
lloJIHoe cet~eHHe ynpyroro 
pacceHHHH ~,.? 

· I28 M3B 

· BenHtiHHa AOc.cp.KB. 
nqrpemHoc:rb 

!90 :!;.7,2% 
I !3 :!;.2, 5% 

' 6 0,99I.IO 
I5,3•I06cM :!;.I% 
22,5 a:rM •. 

I, 22· Io21c1.C3 :!;.2 % 

O,I6 :!;.2% 
0,97 .±I% 
I4,2·Io-27 .:t8,2% 

I,6•I0-27cM2 

0,24•I0-27cM2 

I2,8•I0-27cM2 :!;.8,2% 
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.ll nnHa KOTOpblX Henocpe,llCT.B9HHO H3MepsrnaCh npn nO.llC'i9Te 'iHCna TpeKOB, 3ra 

nonpa.axa He npeBhrwaeT 4%, nonHbre. c.e'ieHHSJ 6hrnH onpeD:eneHbi no 

12 I 

- Nf' 
G;kc:n- L n¥1'(-1-'J)'l... ' 

r.lle N n l.. - qncno cnyqae.a pacceminsr n nonHasr .llnHHa Tpexo.a; 1'1.~.,- a¢¢ex

THBHoe 'iHCno SI,llep BO.ll0PO.ll8 B 1 CM
3

;. f3 KOScPcPHilHeHT1 Y'iHTbiB8IOI.UHti Hea¢¢eK"' 

THBHOCTh perHCTpaun~ cnyqaeB C . <! t 6~H3KHM K 90°; lJ. - npHM9Ch .r---Meao-

HOB H aneKTpOHOB B nyqxe; "Z . - s¢¢eKT~BHOCTh irpOCMOTpa nneHOK, B Ta6nnue 1 

npHB9.ll9Hbi BenH'iliHbi, Hcnonh30B8liHbl9 .llnSI Bbi'iHCneHHSJ nonH'biX C9'i9HHti. B npoueH

TaX YK838Hbi a6coniOTHbl9 cpe,llHHe KB8.llp8TH'iHbi9 OWH6KH. noc~e. Bbi'iHT8HHSJ H3 

C9'19HHA 1 paCC'IHTaHHbiX no cPOpMyne 121 1 KynOHOBCKHX nonpaBOK l~noco6 Bbi'IHCne

HHSJ STHX nonpaBOK CM. p83.llen Y61 H BB9.ll9HHSJ nonpaBKH H8 pacC9SJH~e B HHTep

Ban yrnoB 0-8° ln.c.l 1Ta6n.l I 6brnH nonyqeHbi nonHhie ce'leimsr ynpyroro TJ-_ p
paccesrHHSJ .llnSI aHeprnA 128 H 162 Ma.a. Kax BH.llHO H3· Ta6nHubr 11, ceqeHnsr, 

onpeD:eneHHbie .a HacTosrr.ueil pa6oTe, xopowo cornacyroTcsr c .llpyrHMH axcnepHMeH-

TanhHbiMH .ll8HHbiMH. 

Ta6nuua 11 

nonHbie ceqeHHSJ ynpyroro pacceSJHHSJ B HHTersane SHeprHti 100-200 MaB 

E IMa.al G.:: -27 2 :ynpl10 CM I CchrnKa 

98 6,15±.0,22 11 

118 9,6±2,0 12 

120 11,3..:!;1,6 13 

128 12,8±.1,0 3ra pa6oTa 

130 12,0 14 

144 17,0..:!;2,4 1.3 

150 20,0.± 1 ,o 5 

152 18,8 14 

162 21,4t.1 ,2 :3Ta pa6oTa 

165 22,5±.1,5 15 

169 21,2±.2,0 16 
170 23,5±.1,0 5 

187 22,5±1,3 17 

189 23,0±.1 ,4 18 

194 26,4..±2,7 16 

210 28,7±,3,1 16 
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Y. Yrnosoe pacnp.e.ll ene.HH.e ynpyr.ar.o pacce.stHHSI 

Yrn~>I pacc~51HH51 7i- -Meaoaoa ·6cmH nepec'IHTaHbi a cHcTeMy ueaTpa Mace, 

H 38T9M ace C.ny'laH "6binH p83.ll9n9Hbl Ha 8 yrnoabi~ HHTepaanoa no 20° OT e· =10°-

.llO e = 170° /a C~U-M.I. CJ_IY'ISH pacce51HH51, Haft~9HHbi9 B HHTepaane 6. () = o<?. 1 DC 

/o.llHH cny~aft npH aaeprHH 128 Maa H 9 cnyqaea npH aaeprHH 182 Maa/ ae yqH-

Tb!BanHCb /eM. KpHTepHH OT6opa1 p83.ll. 111/1 Ha-aa KpaftHe HH3KOA s<}lcpeKTHallOCT.H 

H£l6niO.ll9HH511 'l'aK KaK npOTOHbi OT.ll8'1H npH paCC9SIHHH M930HOB Ha yrnbi l}(. 10° 

HM910T O'i9.Hb Manblft npo6er1 H cny'iaH paCC951HH51 .He MOI'YT 6biTb OT.ll9n9Hbi OTc 

']i~- -pacna~oa •. KpoMe Toro~ ~ aTOM yrnoBOM HHTepaane O'i~Hb aenHKO ceqe- · 
· I!J o· o 

HHe Kynoaoac~oro pacce51HH51. HaTepaan Av"" 170 -1~0 Tax>Ke ae y'IHTbiBancg 
. n o 

H3-38 HH3KOA. a<}l<}leKTHBHOCT1! /6bin H8ft.ll9H TOnbKO O.llHH cnyqaft l7 = 173. npH 

O>KB.ll89MOM 'IHcne 8-B/~ 

B CTOn6uax l H 2 Ta6nHU 111 H 1 Y npHB9.ll9Hbi. yrnbi 9 t COOTaeTCTBYIO_u:tHe 

cepe.llHHaM · yritoBbiX Harepaanoa, H 'IRena cnyqaea pacce51HH51 AN B KS>K.llOM 

HHTepaane. l.J:T06bl nony'IHTb H3 STHX .llSHHbiX .z:tH<}l<}lepeauHanbHbi~ C9'19HH~t aeo6xo

.llHMO _Y'i9CTb H99cpcpeTHBHOCTb perHcrpauHH cnyqaea C yrnaMH C/' t 6nH3KHMH K 

,90°, KynoaoacKHe nonpa~KH H nonpaaKH Ha ycpe.llH9HH9 no yrnOBOMY HHTepaany A e. 

a/ nonpaBKH Ha 'f- aea<}lQ;leKTHBHOCTb 

' l6 0 
CnyqaH pacce51HH511 nnocxocTH KOTOpbiX 6nH3KH x aepTHKanbaoft I 7..., 90 '/, 

C 15pnbW9ft aep051THOCTblO MOI'_YT 6biTb npon_Yu:t9Hbi npH npOC.MOTpe, '19M cny'iaH, 

ne>K8u:(H9 B nnOCltOCTHX, . 6nH3KHX K I'OpH30HT8nbHOA. npH 9TOM1 otjeaH,llH01 sQ.:>Q;leK

THaHOCTb .z:tOn>KHa 6biTb 6onee HH3KOA .z:tnH MSnbiX. H .z:tng 0'19Hb 6onbWHX yrnoa 

paCC951HHSI 8 . Ha. pRe. a H 7 npHB9.,ll9Hbi pacnpe,lleneHH·51 cnyqaeB pacce51HH51 no 

&3HMyTiilnbHOMY yrny 'I .z:tn~ pa3HbiX yrnOBbiX HHTepaanoa A e . HaA.ll9HH851 

H3 STHX. pacnpe.z:teneHHA. aQ.:>clleKTHaHOCTb pei'HC.TpaUHH cnyqaea B HHTepaane 
t:\ 0 0 . ;(\ 0 0 

A Cl' . • 46 -186 . cocTaan51eT 92-93.%, a .llng yrnoBbiX HHTepaanoa AV=1 0 -3.0 H. 
A~ 0 0 ' ' 
"'0 • J'50 -170 oaa na.z:taeT .z:to 80-83.%. KoaQ.:><}lHuHeHTbi o( , y'IHTbiBaiOu:tHe 

nonpaaKy aa l.f -aeaQ.:>clleKTH~HocTb, npHBe.lleHbi a cTon6uax 3.. .Ta6nHil 111 H IY. 
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6 I KynoHOBCKHe nonpaBKH. 

KynoaoBc.KHe nonp'aBKH 6oiJ1H paccqzTaHbi c zcnonb30BaHHeM penstTHBHCTCKHX 
' ' /19/ . 

aMnnHTy .rt KynoaoBcKoro paccestHHst, nony'ieHHbiX ConMHTUeM • Jlztl:lc}:lepeauHanb-

aoe C9'i9HHe paccestHHSI 1 o6ycnoBneHHOI'O KynoHOBCKHM B38HMO.rt9ftCTBH~Mt. M0*9T 

6biTb aanzcaao B BH.rte: 

+ 4:1. rr. ·~ S· l e 
(. 2J2 + '3:3 + "-14 lh 2: /3/ 

c)lh 2. . , 

I'£l9 e - yron paccestHHSI B C.U.M. nepBbift qnea B BbiPEl*9HHH /3/ SIBnSieTCSI ceqe

HH9M 'iHCTO KynOHOBCKOI'O paCC9,SIHHSI, a OCTanbHbi9 o6ycnoBn9Hbi HHTepcpepeHUHeft 

.KynoHoBcKoro H H.rtepaoro paccestHHSI. Koacpti:lHuHeHTbi c;j:> ·pacc'iHTaHbi no cne-

.rtYIOIUHM tPOpMynaM: 

~ ~ A2 (B +C)2. 

~-= LtA~2 - 4 AzC{B+C) +A{B~c)(E. -.T) 

~ = 4Afcl_1J} -2AC(E.-+T} -2A r16+C)- 4 A<JJ!!/ 

' 1 A= --=-e ___ _ 
2 pc. CfJf -4(3p) 

- . J.. I . .L 2 -6 - i ... 2.f3nf3p- ~ (3 f (2.Jt-r i) 
c = t j3J1 fp -+ -t; f/t 2jr- i) 

'D ~f ,, f;;f3p+-!; p; (2JLp-i) 

f. ==JK (J.S~;,:ld, + j,-, 2,o(
1

) . 

'.T ="JK. (l.Sin2o(,, + .S,"h l""-31 + lfS,;,2.ol,3 +2.Sir,2ol:13) 

!!! ::: *' (2 Sihlol,3 T 5/h~33- 2Sih2d..,- 5;h2_cl..3d.) 

/4/ 

/5/ 
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T a· 6 n ·n u a 111 

.LlncpcpepeHunanbHbJe ce'leHIHI yrrpyroro y;--p -pacceRH!HI rrpn ::meprnn 128 Maa 

e 4rl 
/c.u.n./ 

2o0 6I 
40° 78 
60° 4l~ 

80° 37 

do., 

I,22+0.06 
1,I4+0,U5 
I,08+0,02-
I, 08,;t0, 02 

roo0 33 · I, 08,:t0, 02 . 
I20° 33 I, 08+0', 02 
140° 34 I, 08_:t0, 06 
I60° 23 I,25,±0, IO 

(d(f) . ( -27 CM
2 

) ( OlS2.. 
7

Kcn -10 c 1 epan . 2 ) d. G' 
10

-27 CM {dSL))ti( c'l'epan 

3,63+0,50 2,01+0,54 
2,3I+0,28 2, 07 _:tO, 28 
0,9I+0,14 0,85+0,14 

I, OO,:tO, 08 O, 68,;tO, II I, OO,;tO, 08 0,66,;tO, II 
0,60+0,10 0,60+0,10 
0,69+0,12 o, ?0+0, 12 
0,95+0,I7 0,98-rJ,I? 
I, 40,±Q, 31 I, 43..:tO, 3I 

Ta6nnua ,1Y 

.LlncpcpepeHunanbHhie ce'l_eHHR yrrpyroro 1i~-_p -pacceHHH5! rrpn aHeprHH 162 M aB 

- t~.N I c.u.M.I 
oC Cl.{) ) p 0 "

1 CM~ ) an ?k'h cTe an . 
(sl:li ) -rlD-27 c1~pan 

o{Jt ft. . 

20° I39 I, 20,±0, 04 4,76+0,43 3,60+0,46 
40° I75 I,02+0,0I 2,7I+0,2I 2,55+0,2I 
60° I 59 I, 09,±0, OI I,96+0,I6 I,91+0,I6 
80° 96 I, 09,±0, OI I,00+0,06 I, 04,±0, II I, 00,±0, 06 I,02+0,II 

I00° 86 1,09+0,0I o, 93+0,_IO 
I20° I02 I, 09,±0, OI I, 26,±0, I2 
I40° I24 I,I2+0,03 2,II+0,20 
I60° 60 I, 20,±0, 06 2,06+0,28 

T a 6 n H u a Y 
KoacpcpHuHeHTbi 4> cpopMynhi /3/ nnH aHeprnli 128 n 162 

E 4>1 cf>a 4>3 · 
/MaB/ ( 10-27 cM

2
1cTepanJ 

I28 2,I8·Io-4 3,6I.Io-2 -9,3J·ro-2 

I62 I,54•I0-4 2,57·10-2 -7,26·10-2 

.___ __ ~-~--------------•--

0,92+0,IO 
I, 26,±0, I2 
2,I3+0,20 
2,q9+0,28 

MaB 

4>, 

·_ 3, 2I· Io-2 
2,96· Io-:-2 
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B aTHX ¢opMynax P= ilK -rrMnynbc B c.u.M., ~ H /J. - CKOpO CTH 1-71' · rP 
30Ha ·H npOTOHa B C.U.M.,c. .J<r- M8f'HHTHbifi MOMeHT npOTOHa B SI.uepHbiX M8f'HeTo-

HaX. BenHqHHbi Koa¢¢HuneHTOB cp .unH aHeprHii 71 -MeaoHoB 128 H 162 Mat3
1 

paccqHTaHHbie no ¢opMynaM /4/ H /5/, npHBe.ueHbi B Ta6nHue Yi npHqeM .unSI Bbr

qHcneHHSI E., r H !!I 6biJIH HCnOJib30B8Hbi lP83bl MeaoH-HYKJIOHHOI'O B38HMO,lle:fiCTBHSJ; 

. /20/ 
noJiyqeHHbie l.JHy H noMOHOM • VJHTerpHpOB8HHe Bbipa)KeHHSI /3/ B npe.uenax 

o ·e· o 10 < <180 .uaeT nonpaBKH K noJIHbiM ceqeHHSIM ynpyroro pacceSIHHSI lcM.Ta6n<ll: 

190" 

J 
. j I 27 2 

Gk~h~U;; 271 (ci~) J. ihede={1,6·Io~ CM .unSI 128 MaB 

10° • l<'j/1.-fUHm l,l•l0-27cM2 .UJISI 162 MaB. 

llJISI nonyqeHHSI LlH¢¢epeHUH8JibHhlX ceqeHHfi qHCTO.SI.UepHOI'O p~CCeSIHHSI H3 onpe.ue

JieHHbiX 8KCnepHME:HT8JibHO BeJIHqHH {dG)JkCn BbiqHT8JIHCb ceqeHHSI (d6)KY11.+U1tn.. 
= 27i l; ~~) 5tiJedhlllH6KK B KOTOpbiX 6biJIH orrpe.ueneHbi rryTeM BapH8UHH B 

Ael ~ .)\.. IC'ff' ·Ill !tnt · 
pa3yMHbiX npe.uenaX lP830BbiX CLlBHI'OB 0 BXOLlSHUHX B Bbipa)KeHHSI /p/ • 

B/ nonpaBK8 Ha ycpe.uHeHHe no yrJIOBOMY HHTepBaJiy 

TaK KaK cepe.unHe HHTepBana e 
rueecst ycpe.uHeHHbiM no KOHeqHOMY yrnoBOMY HHTepBany A e ' TO 

qeane ceqeHHSI .UJISI yrna & . 6y.ueT OTJIHq8TbCSI OT. ycpe.uHeH~Of'O 

-d.G ~ 11 

cl.(f1} =-(a e)2 [4§_ {eJ]" 
24 d..St 1 

HCTHHHOe 3Ha-

/6/ 

r.ue [ ~ {9~ BTopaSI nporraBo.uHaSI oT .urr¢¢epeHnrranbHoro ceqeHrrH. B 

KaqeCTBe nepBOI'O npH6JIH)KeHHSI LlJISI BblqHCJieHHSI d{e) 6bin8 HCnOJib30B8H8 38BHCH-

d.G't.J I L7~.11J'/1 f/'AlJ'l . 
MOCTb (iJi ((9 ::::a+ (7 \;f/'1 ()' .. c I.AJf ()' 0 Hafi.ueHHaSI MeTOLlOM HaHMeHblllHX 

KB8Llp8TOB no HCnpaBJieHHbiM Ha KYJIOHOBCKOe pacceSIHHe SKCnepHMeHT8JibHbiM LllllP-

¢epeHuiiaJibHbiM ceqeHHstM. Tor.ua z · 

. rl{@J = (A2.~ ( C 'C,s f)+ 2c'Cos 2B}. 171 

PaccqHTaHHast rro ¢opMyne /7 I MaKcHJviaJibHast BenHqHHa rrorrpaBKH He rrpeBbilllaeT 

2,5%. 
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rl . .LlHcP¢epeHuHanbHble ce'leHHst ynpyroro paccestHHst 

. dGJ . .LlHcPcP~peHuHanbHbie ce'leHHst 1_1 0 lcTon.QUbi 4 Ta6nHu 111 H 1 Y I 
\~.>c. ~I<Ch 6/!L · 

6biJIH nony'leHbi Ha yrnoBbiX pacnpeaeneHHA . "'iJ2: HOpMHpOBKoA Ha nonHbie ce'le-

HHR · G;KC.h 1Ta6n.1 I c y'leToM Koa¢¢uuH eHTOB o( • B cTon6uax- 5 Ta6n. 111 H 

1 Y npueeaeHbi au¢¢epeHuHanbHbie ce'leHHst ynpyroro 1i-_p · -paccestHHst, o6ycnoe· 

neHHble' 'IHCTO Si,llepHbiM B3aHMO,lleiiCTBHeM. 0HH nony't(eHbl Bbi'IHTaHHeM Ha(~~ J ' 
' .)L 7KC'n· 

ce'leHHif KYJIOHOBCKOT'O pacceSJHHH H BBe,lleHH9M nonpaBOK Ha yqpeaHeHHe no yrno-

BbiM HHTepaaiiaM-. YKaaaHHbie oum6KH srensroTcsr cpeaHHMii: KBaapaTH'IHbiMH norpem

HOCTstMH, o6ycnOBTieHHbiMH 1 T'JiaBHbiM o6pa30M
1 

CTaTHCTH'I9CKHMH Oll1H6KaMH H Ma

JlbiMH HeonpeaeneHHOCTHMH oT aae.aeHHSI nonpaaoK.· 06muii: MHO:>KHTenb nepea ce'le-

HHRMH · npe,llCTaBJISieT co6oii Oll.IH6Ky B HOpMHpOBO'IHOM llOJIHOM ce'leHHHo 

!d.G) .. 
l{epea 3KCnepHM9HTaJibHQ HafiaeHHbi~ Ce'leHHSI{ (J]'[)JL MeTO,llOM HaHMeHbll1HX 

. ~~ 3 2 
KBaapaTOB 6biJIH npoBe,lleHbi KpHBbie Bii.ll~ (£Sf : Q + !J CiJ5 a+ C Ct:J~ t) · . 
B Ta6nHue Y1 npHBO,llSITCR 3Ha'leHHSI Koa¢¢:n:uHeHTOB a s. H c . a TaK:>Ke . . 6~' 2. I 
aenH'IHHa M = [. :-.) , npeacTaanHromaH co6oii: cyMMY KBaapaToB OTKnoHe-

. { A."'t 
HHA E.{ paCC'IHTaHHbiX C9'19HHfi OT 3KCnepHM9HTanbHbiX TO'IeK, Bbipa:>KeHHbiX B eaH-

HHUaX .aKcnepHMeHTanbHbiX omH6.oK A6i , H 'IHCno cTenenefi ceo6oa~>I M0 = 17-m 
I n - 'IHCJIO 3KcnepHMeHTanbHbiX TO'IeK, tn - 'IHCJIO napaMeTpOB KpHBOiil. Bna-

30CTb eenR'IHH M K /'10 yKa3biBaeT Ha xopomee cornacHe Me:>Kay npHaeaeHHbr-

MH KpHBbiMH H 3KC119piiM9HTaJibHbiMH C9'19HHSIMH. 

-i 
B npaaofi 'lacTH Ta6nHUbi Y1 npHBeaeHbi MaTpHUbi omH6oK G~ , pacc'IHTaa-

1211 . 12 c 
H bi9 M9TO,ll0Mt H3JIO:>K9HHbiM B pa6oTe • 0mH6Kii K03tPtPHUH 9HTOB Q t Q H 

RBJISIIOTCR KBa,llpaTHbiMH KOpHSIMH H3 ,llHaroHaJibH biX 3JI9M9HTOB MaTpHU. H 9,llHaro

HaJibHbie 3JI9M9HTbi RBJISIIOTCR npOHSB9,ll9HH9M COOTB9TCTBYIOlllHX CTaH,llapTHbiX OTKJIOHe• 

HH:ii:• yMHO:>KeHHbiM Ha Koa¢¢HuHeHT KoppenSIUHH. B oaHoii nonoBHHe MaTpHu na 

M9CTe H9,llllaT'OHaJibllbiX SJI9M9HTOB yKaaaHbi K03tPtPHUH9HTbi KOppeJISIUHH M9:>KllY Q.. 1 

~ H ( Ia %1. 

nony'leHHbie KpHBbie BMBCTe C 3KCnepHM9HTaJibHbiMH TO'IKaMH npe,llCTaBJI9Hbi 

Ha pliC, 8. 0HH COrnacyroTCSI C YT'JIOBbiMH pacnpeaeneHHHMH ynpyroro ]/-_ p -pac-
. 151 . 

ceRHHR, H3MepeHHbiMH AmKHHbiM H ap. npH aHeprliSIX 150 H 170 M aa, a TaK:>Ke 

. 1141 
c peaynbTaTaMH eme Heony6nHKOBaHnoii pa6oTbi Kpyae H Apnonbaa npH aHep-

rHRX 7i- -MeaoHoB 130 H 152 M·aa. 

/' 
/ 

.-;. 

,.,. 

" 
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T a 6 n H u a Y1 

Kos¢¢HuueaTbi~ pasno:>Kea:Kg a..,. iG,se,. c Cole H MaTpHuii ow HooK 

8aeprHH 
B MaB 

Koscp;PHUH~Tbi p..u.sn2~eHHH 
Q. + 6-CCSCI -t C c.,aJ t:::1 

-27 2 . 
/10 · CM /cTepa13./ 

MaTpHubi o~-HooK Gljxto 
/10-27cM21cTepan/2 

128 

162 

1,00±.0t08 
{

a.=0,-55.+0,07 

B =0~34,f{)~ 12 

c =1,3 0+0,24 

M =5,8 

tvlo =5 

1,00±.0,06 B =0,51_±01 12 

'

a =0,93-1(),07 

c =2,28±_0,22 

M = 5,2 

MQ = 5 

53,53 

-4,.1% 

. -66,3% 

49,78 0,76 

0,9% . 140,28 

-64,8% 14,9% 

-118,15 

86,48 

593,87 

-101,65 

39;35 

494,60 

a! OIIpeneneaHe. neilcTBB:TenbHOil qacTH- aMnnHTYllbi pacceHHHH Bnepen 

.LlHcpcpepeauHanbHbie ceqeHRH paccestaHH anepen i=.frro ):o.,-'*eans saeprHA 
. -27 . 2 . .. 

128 H 162 MsB paBHbi COOTB9TCTB9HHO /2 120±,0,32/•10. CM /cTepan H 
. -27 2. . .. 

/8,73,±.0,32/•10 cMi{:Tepan. YKaaaHHbie _owH:6KH, KpoMe cpe.z:tHHX KBa.z:tpaTH'IHbiX· 

OTKnOH9HH~·. K08cpcpHUH9HTOB a . 8 H c . Y'IHTbiBaiOT Koppen51UHIO M9:lKAY KOacpcpu

UH9HTSMH /ae.z:tHaroaanbHble sneMeHTbl MaTpHU owH6oK/, BenHI!:RHY ;z::teilcTBHTenbHOil 

' 'laCTH 8MIIJIHTY.z:tbi paQC951HHSI BIIepea R.e. f(O,w) JI9T'KO JIOJIY'IHTb1 HCIIOJib3YH . 

OIITH'I9CKyiO TeopeMy 

/8/ 

rae - IIonaoe ceqeaue · · J(- p -aaaHMO.z:t eilcTBR51, Tor.z:ta 

en_~= Rt! f(o,w): Jdi_(o)~/f;j~6t /9/ 
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Benn:qn:Hbi 6t 6hlnH B3SIThl H3 KpHBO~ 9HepreTn:qecKO~ 38BHCHMOCTH nonHhlX ceqe• 
. . 122/ 

Hnfi, nonyqeHHOfi KnennKOBbiM, Memeps:tKOBbiM n CoKonoBbiM 

. /.,. p acex aKcnepnMeHTanhHbiX .uaHHhiX no nonHhiM ·ceqeHHHM .,, -

B38HMO.llefiCTBHSI B WllpOKOfi o6naCTH 9Heprn:~: 

~ 
~ 

•. . . -27. 2 
1128 Maal = /39,7±_1 ,0/ •10 CM 

/162 Maal = 163,3±_1,0/•10-27
cM

2 • 

nyTeM aHannaa 

H JT~-p 

Tor.ua .ueficTBHTenhHbte qacTn 
Ji 

aMnnHTY.llbi pacce2HHH anepe.u B cncTeMe ueHTpa 

Mace Ia e.un:Hnuax C lpaBHbl! 

~ 
CJ).C I 128 M 9BI = 0,261±. 0,031 

CJJ_R 1162 Maa/ 0,216±.0,038. 

( 0\.t' 
Boithwas:t oTaocn:TenhHas:t own:6l{a aennqHHbi Of-l_ /162 Maa/ o6ycnoaneHa TeM, 

qTo cpopMyna .uns:t BbtqncneHHH own:6l{H f):) co.uepmn:T B aHaMeHaTene ~ n 

n09TOMY npn: npH6nn:meHHH 9Hepr.IHI K pe30H8HCHOii, l{Or.lla ~0, OTHOCH:TenbH8SI 

own6l{a aeorpaHnqeHHO aoapacTaeT. 

Y1. 0 6 c y m .ll e H H e 

B()_ Bp9MSI BbtnOnHeHHSI H8CTOHIUero 9KCnepn:MeHTa UOSIBHnCH ps:t.ll TeopeTn:qe
/23-311 

CKHX pa6oT 1 B. KOTOpbiX aHanH3HpOBanHCh B03MO)KHbie npHqHHbl paCXO)K,lleHHH 1 

/23/ 
o6HapymeHHOro nynnn H CTaHrennn:Hn. 3an.un H noMOHOM 6bma noKaaaHa pea-

<:::]')~ -
K8SI 38BHCHMOCTh BenHqHHbl . ol-/_ OT XO,lla KpHBOH nonHbiX ceqeHHfi 'J7' -p -aaaHMo-

,lleltCTBHSI B6nH3H pe30H8HCa. no.npo6HbiA aHMH3 OWH60Kt B03HliK810lUHX npn: npHMe

HeHHH ,llHCnepCHOHHbiX COOTHOrlle~Hii K Jf-p · -pacces:tHHI01 np.OH3Be,lleH raMHnhT0-
1251 /28/ 

HOM H illHHTuepoM H Canb3M8HOM . • nocne.nHHMH aBTopaMH 6bmo noKa3aHo, 
132 I 

qTo Hcnonhays:t aaBHCHMOCTh nonHbiX ceqeHHii oT aHeprnn, nonyqeHHYIO AH..nepcoHOM, 

y .naeTcs:t yMeHhWH? pacxom.ueaHe Mem.uy aKcnepnMeHTanbHbiM.II .II TeopeTnqecKHM.II 

aaaqeaHHMH 1)_ npHMepHo B .llB~ paaa. KpoMe Tor:o, yqeT HOpMHpoBoqaoro MHo

mHTenH B ·,llHcpcpepeHUHBnhHbiX ceqeHHSIX H KOppens:tUHH Mem,ny K09cpcpHUHeHT8MH Cl_ 

0 ~ ' 0 ·H C BeneT K yBenHqeHHIO own6oK B aKcnepnMeHTanhHbiX aaaqeHHHX ~ npn 

150 H 170 MaB npliMepHO B,llBOe no cpaBHeH.IIIO c yKa3aHHbiM.II nynnH H CTI}Hrennn

HH. HecMoTpH Ha aTo, Bee eme ocTaaanocb ae6onhwoe pacxom.ueHne, .nns:t BbiHCHe-
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HHH KOTOporo Tpe60BanoCb YTO~HeHHe aKcnepHMeH.TanbHbiX .ll8HHbiX" no rronHbiM 

~ 0~9HHHM BOnH3H pe30H8HC8 H HOBbie 
~ ~ /28-30/ 

BenH~HHbi ~ - ' 

B caMoe. nocneaHee speMH KnenHKOBbiM:, 
. /22/ 

M emepHKOBbiM H CoKonoBbiM 
·~ J2 pacc~uTaHa Kpusasr :l2 (CV) .unH · =0,08 C HCnOnb30B8HHeM HOBhlX .ll8HHhlX 

no rronHhiM ce~eHHHM B wHpoxoii. o6nacTH aHeprnil:, B TOM ~ucne peaynbTaTos na

MepeHHH, CJ; (./.Tf') c TotiHOCTbiO 2-3%, BbrrronHeHHbiX 3HHOBbiM, KoHHHbiM 1 KopeH-

ri " ... /33/ c;::-- . . 160 0 ~eHKO H OH•:Szs;PJ:~BO B HHTepsane aHeprnil: // -MeaoHoB -33 Mas. Ha 
~ . '"~ ~ ' 

pnc. 9 KpHBaH KnerrH:KoBa H .up. rrpose.neHa cnnowHoil: nHHHeif, wTpuxosasr nHHHH 

/28/ . fZ 
, - KpHBaH illHH'J'uepa H CanbaMaHa .nnH =0,08. 4epHbiMH TO~KaMH o6o-

aHa~eHbi senH~HHbi ;/): , nony~eHHbie B HacToHmeil: pa(5oTe. RpoMe HHX Ha pncyH
/34/ 

Ke npnse.ueHhl peaynbTaThl BhlnonHeHHhlX B He.naBHee speMH pa6oT EapHeca H .up. 

· 1111/ I /14/ /41,5 Mas/, 3.usap.uca H .o;p. 98 Mas H Kpyae H ApHonb.o;a /130 H 15ltMasrt, 
Ch ~ x/ .· ·/3/ 

a T8K:>Ke 3H8 ~eHHSI J..J:.:. rrpH 150 H 170M aB i t BenH~HHbi OlllHOOK KOTOpbiX nepe~ 
. /28/ ' 

c~HTaHhi illHHTuepoM H Canb3M8HOM • KaK BHAHO H3 puc. 9,, peaynbTaTbi HalllHX 

~onbiTOB H .aaHHbie scex rrocne.o;HHX aKcnepHMeHTanbHbiX pa6oT no yrrpyroMy Jl -p 
pacceHHHIO.B o6nacTH aHeprnil: .o;o peaoHaHca srronHe y.o;osneTBopHTenbHO cornacyroT-

CSI C HOBOil: TeopeTH~eCKOil: KpHBOif, p8CC~HT8HHOil: C KOHCT8HTOfi CBH3H /~ 
=0,08. 

TaKHM o6paaoM, B HacTosrmee speMH MO:>KHO c~HTaTb 1 ~To aKcnepHMeHTanb-

Hbie .D;8HHbie no ynpyrOMY pacCeHHHIO OTpiiUaTenbHbiX y;- -Me30HOB Ha rrpOTOHaX 

T8K:>Ke cornacyiOTCH C AHCnepCHOHHbiMH COOTHOllleHHHMH npH f z 
=0,08, K8K aTO 

6hlno ycTaHosneHo paHee .o;nsr pacceHHHH nono:mHTenbHbiX 

·ABTOpbi Bhlpa:>K8IOT 6naro.o;apHOCTb n.YI.nanH.o;ycy, C.H.CoKonoBy, B.A.Me

mepHKOBY 38 none3Hbie o6cy:m.o;eHHH. n.YI. KpacHocno6o.o;uesoA, T .c. Ca:>KHeBoil: H 

IO.n. Cail:KHHOfi a a nOMOIUb B npOCMOTpe cpoTorpacpHil:, A.A.AH.o;pHaHOBOlt H r . .ll.Ma

nbillleBOlt 38 pac~eT MaTpHU OlllHOOK. 

x/ 

PyKOITHCb ITOCTynuna. B H3.o;aTenbCKHfi OT.D;en 8 CeHTHOpH 1959 ro.o;a;. 

. 0\.g 
Cne.o;yeT OTMeTHTb , ~To senH~HHbi c1J. rrpu 150 H 170 Mas 6brnH 

/3/ -
paCC~HT8Hbl C HeCKOnbKO 38HH:>K eHHbiMH nonH blMH Ce'!eHHHMH 1 H3MepeH-
HbiMH B paoo~e j5/ 1 H HCnOnb30B8HM.e ROBblX .D;8HHbiX ,llnH ~ (Ji"j) ITpHBe
.o;eT K yMeHblll eHHIO aTHX BenH~HH. 
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P11c. 7. PacnpeaeneHIISI no a311MyTanhHOMY yrny (/J cny'!aeB pacceSIHIISI np11 
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Puc.9. 3aBHCHMOCTb .z:teitcTBHTenbHOA 'ISCTH aMnnHTY.llhi paccesmH!I anepe.z:t eLl oT 

aHeprHH I W - nonHa!l aHeprH!I 'Ji- -Me30HOB B e.z:tHHHuax ~c:z , - T -
,.--

KHHeTH'IeCK8!1 aHeprH!I "11 Ji"Me3oHoB B ]VI aal. CnnowHa!l nHHH!I - KpHBa!l 

KnenHKOBa 11 .z:tp. 1221 I J =0,081, WTpHxoaa!l nHHH!I - KpHBa!l WHI!Tue
pa 11 Canb3MaHa 1281 I .f2=0,081. 
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