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A R H 0 T a U R ~ 

C llOMOWblO SI Ll9pHb!X cPOTOaMyllbCRA H3M9pS'In0Cb Yf'liOBOe pacnp9Ll9119HH9 

1 + - Me3oHoB c aHeprHeA 390 :!:. 25 Maa, ynpyro pacceHHHbiX Ha aoaopoae • 

.[lHcpcpepeHUH81IbH09 C9"19HHe paCC9SIHHSI YLlOB119TBOpS19TCSI Bblp8 >K9H H 9M 

:jg{~)=! 1,1 2+0 ,22/+/4 ,27 :!:.0,84/Cosfr-+14 ,68+1;08/ Co5~{} 110-
2

7 CM

2 

cTepaa 

¢l830Bbl9 CLlBHT'H peweHHSI ¢lepMH, H8ALl9HHbl9 B npeanonO>K 9H HH Y"18CTHSI 8 pac

C9SIHHH TOllbKO 5 H p COCTOSIHHA , paBHbl o(_.3 =-34°; o{J!> =151°; ot..H --16°. 



3xcnepKM6HT81JbH09 KCCIJ9.QOB8HH9 ynpyrorO" pacceRHBSI llpOTOH&MH llOIJO>KH-

T 91JbHbiX - Mesoaoe noxasan o , 'ITO ennoTb .ao BbiCOXBX aaeprHA 3 00 Mas 

OCHOBHOA BK118.Q B pacceHHH9 BHOCSIT s H p - COCTOSIHHH • .Qo Be.Q&BHero Bpe-

MeHH HH O.QHH H3 9KCnepHM eH TOB He .0 88811 B03MO>KBOCTH c.aen&Tb COeepweHHO 

onpe.aeneHHbie 38KIJI0'19HHH 0 BKIJ&.Qe B pacceSIHHe 6onee BbiCOKBX COCT OSIHBA, XOTSI 

H npe.anpHHHM81JRCb llOnb!TKB llpOBO.QHTb cP830Bbllt 8H81JB3 C y'leTOM ~ - cocTOH-

/1 2/ 
HHA ' • Hey.a&'IB aTHX nonbiTOK y>Ke caM R no cet5e , no-BH.OKM OMy, ro8opuna 

0 M&IJOM BKIJ8.Qe 8 pacceHHHe $0 -cOCTOSIHHA, nOCKOIJbKY npa OTHOCHT91JbHO 

M81lbiX, no cpaaHeHH IO C .s . H p - COCT OSIHHHMB, cP830BbiX C.QBHraX 9J -COCTO

SIHHA, o6aapy>KHTb Rx aanH'lHe npH aaanHse yrnoebiX pacnpe.aeneR&A aecbM& aaTpy.a

H BTellbRO. M O>KHO O>KH.Q8Tb1 'ITO npH 6onee BbiCOKHX 9H9pr'HSIX 8KIJ8.Q i(} -coCTOK

HHA .ll01J>K9H npOSIB HTb CSI 6onee OT'16TIJHBOj B 9TOA CBB3B npe.QCT&BIJBeT B38eCTRbll 

.HHTepec o6nacTb aaepr.HA Mesoa oe 30D-400 Mae, Hsyqeaaas aoxa ewe a e .aocT&TO"C(

ao n ·o.apo6ao . 

B aacTosrweA pa6oTe c noMOLUbiO sr.aepablx <PoToaMynbcHI H3Mepsmocb yrnoBoe 

pacnpe.aeneaae !£ + - Mesoaoa c aaeprReA 390:!_25 Mae, ynpyro pacceHHHbiX aa 

B O.QOpo.ae, co.aep>K8W9MCSI 8 cPOT09MY11bCHH. Vf3Mep.eHIISI t5bi.IIH BbiiiOIJB9Hbl H8 cPOTQ

Il118CTHHK8X H VfK ¢>Vf-P c · TOnWHHOA enos 9MY11bC HH 400 MHKpoa . 06ny'leH Re ci:JoTo-

/1/ 
9MYilbCBA npOH3BO.QBIJOCb 8 YCIIOBHSIX, KOTOpb19 OllRC8Rbl B t5onee p&HHBX pa60T8X • 

3tfeprHSI Jl -Me30HOB 38.Q8B81J&Cb M&r'HHTHbiM M930HHbiM Cll9ICTpOM9TpOM, a T8K>K8 

onpe.Q911SIIJ8Cb C llOMOWbiO B 3MepeHBSI 9HeprRA npOTOHOB OT.Q8'1H OT ynpyroro 1' +_p ..J 

pacCeHHHH, OCT8HOBHBW HXCSI B cPOT09MYilbCHH . 3J'H .QOnOIIHRIOWH9 .llpyr . .apyra Cll0CO

t5bl onpe.aeneHHSI 9HeprHB .ll&IJH t5nH3KO COBlla.Qa!pWH9 3H8'18HHR H8'1811bHOA 9HeprHH 

MeGOHOB • .QnR TOpMO)I{eKHR npOTOHOB, B.OYWKX B n yqKe f/i'f- -Me30ROB, nepe.a ¢QTo

Il118CTHRX&MH CT&BK11CR t5epH1111119BbiA cPH11bTp. 

noBCKB C11Y'I89B p&CCeRHIISI IlpOB3B O.QH11HCb M91'0.QOM 1Ip0CM0Tp8 cpOTOIJ118CT&

HOK no . .lin.OW &.UH H.8. MIIKpOCKOn.ax C O.fSlllHM y..&enB'I8.BB8M 680X. 3 B&'IliT91lbH&SI 'I&CTb 

IIIJOW&.llB. cPOT08MY11bCIIA t5bllla Ilp0CM0Tp9H8 BT Op H'IHO IJpB TOM >1<8 yeei1&'18HHllo nnR 

B.Q9KTBcPHK8UHR 8KTOB ynpyroro pacceBHHR :J - Me30HOB H8 BO.OOpO.Q 9 KCII01lb30-

.&anHCb Ot5bi 'IH ble KBR 9M &TH'l 9CKB9 KpHT9pHH : yrnOB8SI ICOpp91lliUIUI M9>K.llY paCC8RR

B biM M930KOM H rtpOTOHOM OT.Q&'IB H XOM nn&K8pHOCTb. B TOM C1Jyqae1 KOr.a a IIpOTOB 

OT.Q8'1H OCT&HaBIJHB&nCSI B cpOT08MynhCHH, H81Jar'81JOCb eCT9CTB9HH09 TpeiSOB8HB9 1 

'1To6bl ero aaeprast ISblna paeaa pac'teTao A . Pes y nbT&Tbl K3MepeRBI apBee.aeBbl a 

Ta6nHue. 
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Ta6nHua 

.[lH¢¢epeHUH8nbHbie ceqeHH51 pacCeSIHHSI rtpOTOH8MH 

390 .± 25 Maa 

1 +- - Me3oHoa c aaeprHeR 

Vf HTepaanbl yrnoa 

pacceSIHHSI Me30HOB 

a rpan• 

ro0 

30° 
50° 
70° 
90° 

IIOo 
1300 
150° 

30° 
50° 
70° 
90° 

II0° 
I30° 
150° 
170° 

Bcero : 

YHcno 3aperHcTp . VfcnpaaneHaoe 

cnyqaea pacceSIHHSI 'l:Hcno cnyqaea 

pacceSIHHSI 

32 
51 
48 
21 

5 
4 
5 
I 

167 

40 
62 
48 
2I 

7 
6 
6 
2 

192 

.[lH¢¢epeauHanbH bre 

ce'l:eHHSI _
27 2 

~ ( lT) 10 CM /cTepaa. 

9 , 35 ..:t I , 34 
7, 72 .;tU, 91 
4, 58 ..:!: 0, 65 
I , 78 ..:t O, 38 
0, 57.:t 0 , 20 
o, 56 ..:!: o, 21 
o, 82 ..:!: o, 30 
o, 52 .:t o, 33 

nocKOnbKY a¢¢eKTHBHOCTb perHCTp8UHH cnyqaeB paCC9SIHHSI nnSI p83HbiX 

yrnOBbiX HHTepaanoB 1JlJ. 1.1 . paanH'iHO 38BHCHT OT 83HMYT8nbHOI"'O ' yrna J 
5binH aaeneHbl COOTB9TCTBYIOlUJI8 !lOrtpaBKH; peaynbT8Tbl H3MepeHHR, HCrtpaBn9HHbl9 

H8 e¢¢eKTHBHOCTb perHCTp8UHH n pencTaBneHbl B TpeTb9M CTOn6ue Ta6nHUbl , .llH<P

¢epeHUH8nbHbl9 C9'i9H RH HOpMHpoaanHCb H8 BenH'iHHY nonaoro Ce'ieHHH , p8BHYIO 

0 131 
3 4 mO • 0 wH!5KR B n H¢¢ep8HUH4nbH biX C9'i9HHSIX HBnSIIOTCSI CTaHnapTHbiMH 

C T8THCTH'ieC.ItHMR OTKn OR9HRHMRo 

npencTaBnBB 3KCrtepRMeHT8nbHble peaynbT8Tbl B BHne paano>KeHHB B pRn ItO 

cTeneHR Cos{)-, MO>KHO snonae ynoaneTsopHTenbHO onRcaTb nH¢¢epeHuHanbHOe 

ce'ie HHe pacceSIHRSI Bblpa>KeHHeM: 

~(~)-= 11.I2!_0,221+14,27±.0 ,84 / Cor. iT + 14,68±.1, 08/ Cos~ {}' 

KOTOpOMY COOTB9T CTByeT H8 pHCyMKe cnn OWH851 KpHB8H , 

2 
-27~ 

10 CTepan 
, 

I 

I 
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¢>830Sb!R 8H811H3 pacceSIHHSJ1 BbrnOnH9HHbiR S npennono>K e HBB y'IBCTHst S pac-

<.' C9SIHB11 T011bKO fJ H P -coCTOSJHHA, npHB911 K C119Dfl01UBM Ha150p8M ¢a30Sb!X 

CDBHT'OB: 

I ll ol. 
3 

34 ° ; o(J3 f51 °; ol.. 31 
0 

-16 i 

12 1 o( 3 3 4°· d.. 160° · d.. .H 
0 

I , - - ss 1 
33 

OD HH H3 KOTOp b!X COOTSeTCTSyeT p9W9HH10 ¢> epMH 1 n pyroA - JIHra, np• Sb!COKHX 

aueprHSJX 1 KaK aTo y>t<e BH D HO H3 yKaaaHHbiX Ha6opos 1 peweHHSI ¢> epMH H HHra 

CT8HOB51TCH 15nH3KHMH n pyr K npyry. ,0nH TOT'01 'IT06bJ onpenenHTb 1 K8KOA H3 H86o

pOB COOTB9TCTBY9T peweHHlO ¢>epMH 1 cnpasennHBOCTb KOTOpOT'O B H8CTOSILU99 BpeMst 

He Bbl3b!S8eT COMH9HHA·, Heo6xonHM nononHHT911bHb!R 8H811H3, OCHOI!lAHHbiA H8 8Ha-

11HTH'I9CKOM npOnOn>K9HHH ¢a30Bb!X CDBHT'OB c<. .!i , nony'leHH b!X npH 

MeHbW HX 9H 9pT'HSJX 1 B o6naCTb 6onee Bb!COKHX 9HeprHA, 

AnpoKCHMBUBst ¢aaOSbiX cnsuros H B c n yqae SP -aHanHaa 

11 2 1 
OT aHeprHI 270-360 Mas ' K a HeprHH 390 Mas yK B3b!BaeT , 'ITO ¢epMHescKOMY 

p 9W9HH10 COOTB 9TCTSyeT aa60p / 1 I , 

[ .f ( cf. ~. ) - G Uti ) 1 z 
B enH'IHHa M = L ~ G ( ~ ) , xapaxTepH3YIOLUBSI CT eneH b 

oTKnoHeHHst n H¢¢epeHuHanbHoro ce'leHHSI f (ci., ~) , Bbi'IHcneHHOro Ha ocHO BaHHH 

¢ a aoBbiX cnaHros, oT nH¢¢epeHuHanbHoro ce'leH HS! G ( fti ) , nony'leHHOro B axcne-. 

pHMeHT9, p8BH8 S D8HHOM cnyqae 9,8, no Cp8BHeHHIO C O>K HD 89MblM 3H8'19H HeM 

M '"5, KOTopoe paaao paaaocTH Me>Kny 'IHcnoM aKcnepHMeaTanbHbtX TO'IeK H 'IHCnOM 

CB060DHbiX napaM9TpOS 1 senH'IHH8 9 , 8 CnHWKOM s enRK8 , OH8 npeBOCXODHT O>KHD89M09 

aHa'leHHe no'ITH snsoe. OnHaKo 6onbwast s e nH'IHHa M o6ycnosneHa, B ocaosaoM, 

0 0 
nocnenaeA TO'IKOA B HHTepsane yrnoa 150 -170 , r ne cTaTHCTHKa O'leHb 6en aa: 

C Y'I9TOM nonpaBKH H8 a¢¢eKTHBHOCTb D11SI 9TOT'O HHT OpBana YT'110B B Ta6 nHUe 

yxaaaHbl nsa cny'laH, a To apeMSJ KaK noa npocMoTpe Obin 38p9T'HCTpHpOB8H BCero 

11BWb ODHH cnyqa A paccestHHH, 8e3)C110BHO, 'ITO 9T8 TO'IK8 MO>K9T conep>K8Tb B 

cel5e uexoTopyiO Tpyn Ho y'IHTb!BaeMyJO HeonpeneneHHOCTb, Bcne.llCTBHe aToro RaM 

npencTaanstnocb uenecoo6paaHbtM npH aHanaae pe3ynhTaToB nocne.llBBA aaTepaan 

0 0 
yrnoa 150 -170 H3 paCCMOTpesaH HCK1110'1HTb, B 9TOM cny'lae BenH'IBHa M , cooT-

BaT CTBY IOLU&SJ npHB9.ll8HHOMY ¢aaOSOMY Hal5opy, p8BH8 4,3 H 15nH3Jt8 It O>KH.Q89MOMY 

3 R8'19HHIO , paBH OMY 4. TaKHM o6paaoM , npe.anono>KeHHe o6 yqacTBH B pacceSIBHH 

T 011bKO s H P-cocTOHHHA MO>KeT anonH e y .a oan aTBOpHTenbHO o6'bstCHHTb nony-
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'18HRbl8 S 88CTORLU8A pa6oTe SKCII9pHM9HT8nbHbi8 pe3ynbT8Tbi1 T . e . C TO'IKH 3p9HIHI 

Ol5'h8KTHSHblX JtpHTepHeS 1 no-SH.QHMOMy1 HeT OLUYTHMOA HeOOXO.QHMOCTH 8HanH3Hposa-

84Tb nony'I8HHbl9 .Q8HHbl9 S npe.anonO>K9HHH 1 'ITO S paCC9SIHHH IIOMHMO s H p 

COCTOSIHHA y'I8CTSYIOT T8X>Ke H ~ -coCTOSIHHSI. 3J'o OOCTO.SIT9nbCTSO OTMe<ranOCb 

r.t- Ill 
HAMH paaee Tax>Ke H .ansr :t -MeaoHos c · seepreel 360 Mas • Ha.ao aaMeTBTb, 

'ITO 8H8nH3Hpysr yrnOShl8 pacnpe.aeneHBSI, S ycnOSHBX orpaHH<reHHOI CT8THCTH'IeCKOA 

TO'IHGCTH B3M9p9HBI Tpy.aHO c.aen8Tb X8KHe-nHI50 CTpOrHe KOnH<reCTSeHHbl9 38Kn10<re-

H liS 0 4>a30S blX C.Q SHf'8X ~ - coCTOSIHBAe ecnH .aa>Ke 8H8nB3 C Y'I8CTB9M fi{) -

COCTORHHI nyqwe /aTO npaKTH'leCXH scer.aa Tax / OIIHCbiS89T 9KCnepHMeHTanbHbl9 

peaynbT8Thl. 3rK Tpy.aHOCTH oco6eHHO cepbe3HO soapacTaiOT s cny<rae M&nhlX sena

'IHB 4>aaosblx c.asaros $lJ -cocTOBHHAe nocxonbKy s o!SnacTH 6onbwax yrnos pac

ceeHB Meaoaos I ..ff:. 90° I , x oTopble aas6onee 'IYBCTBHTenbHbi K ~ - cocTOSIHHRM , 

CT 8THCTB'19CK8SI TO 'IHOCTb nony'l89TCSI H e.a OCTSTO'IHOA: no.aasnSIIOLU8SI '18CTb Meao

HOBe xaK aTo xopowo annJOCTpapyeTcSI .aaHHblMH Ta !SnHUbi, pacceasaeTcsr srrepe.a s 

0 
o!SnacTb yrnos MeHbwe 90 • 

Haa!Sonee s¢4>exTHBHbiM B <ryscTBBTenbHbiM nyTeM .ansr onpe.aeneeasr sxna.aa 

S paCC8SIHH9 ~ H .apyrHX 15onee BbiCOKHX COCTOSIHHA SISn99TCSI H3y'l9HH9 nonsrpa-

38UHH npOTOHOB OT.Q8'1H. npose.aeHH09 H8MH 9KCII9pHM9HT8nbHOe HCcne.aOS8HHe nonsr-

,.. of' 14/ 
paaauua npoToHos oT.aa<rB npB aeeprHH .:.t - MeaoeoB 307 Mas onpe.aeneHHO 

noxaaano, 'ITO <Paaosble c.asarB ~ -cocTORHHA npH aHeprHH 307 M sa- Man hi H 

He npeShlW810T IIO CSOeA B9nR'IHH9 H9CKOnbKHX rpa.aycos. 0CHOSbiS8SICb H8 9 TliX 

.Q8HHblX IIO DOnSipB381lBH npOTOBOB 0T.Q8'1H H COBOKyiiHOCTH C .QSRH bJMH 00 yrnOSbJX 

,;- .,. "i" + 
pacnpe.aen&HBSIX :.t -Me30HOB B yapyrOM .ll -p -paCC9SIHHB npB ~HeprBSIX 

360 B 390 Mas, MO>KHO yTsep>K.aaTb• 'ITO <Paaosbte c.asarH ~ -coCTOSIHKA M8nbi 

BnnoTb .ao •Hepral 400 Mas. 

~+ 
PeaynbT8Tbi• nony<reHHble npa uccne.aosaHBH ynpyroro -4 -p -paccesrHHSI npa 

eeeprHH 390 MaB, .aaiOT Tax>Ke s03MO>KHOCTb no.aTsep.aHTb c.aenaHHbiA s eaweA 

141 
pai50T8 BbiBO.Q 0 TOMe 'ITO H3M9HeHHe cP830SOf'O C.QSHra o( 

3 
S 38SHCIIMOCTH OT 

BMnynbCa M930HOS S CHCT9M9 U9HTpa HH9pUHR 'l DpH CIH9prHBX SbiWe 200 Mas 

· o 151 
H8 Y.QOBneTSOpH9T nHH9IHOA 38SHCHMOCTH o( .l =- 6.3 2 t KOTOpaB SDOnHe 

y.aosn&TBOpHTenbHO onHCbisaeT B3M9H9HHe o( s o6nacTH aeepraA .ao 200 Mas. 
,J 

3aa'I&HRe of. • • - 34° npB aeeprua 390 Mas no csoeA a6conJOTHoA s enH'IHHe cy-

o 0 
LU8CTB8HHO 15onbW9t '19M 9TO cne.ayeT H3 38SHCHMOCTB o(.l •-6, 3 ?_ =' -16 • 

• 

• 

• 

.. 
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Ha OCHOBe npHB9ll9HHOI"'O Bb1W9 cP830BOI"'O Ha6opa MO>KHO Bbl'IHCnHTb B9nH'IHHY 

ll eACTBHTenbHOA '18CTH a MllnHTy ll bl paCC9S!H HS! Bn epell 
-13 

paBHoA- 1~9·10 CM. CpaBHHBaSJ ee c aenH'IHHOA 

~ r 0 ICOTOp8S! OK83biB89TCS! 
-13 

~r =-1,35•1 0 CM 0 paCC'IIiT8H-

HOA H8 OCHOBe ycnOBHA npH'IHHHOCTH npH BenH'IHHe KOHCT8RTbl CBR3H M930H-HyKn OH

HOI"'O p8CC9SlHIHI ., .a ==0,08, MO>KHO OTM9THTb xopowee COI"'n8CH9 M9>KllY aTHMH llBYMSl 

3H8'19HHS!MH 8MllnHTyll, 

M bl Bblpa>KaeM 6naronapHOCTb n.B. napc:PeHOBy 38 flOMOWb npH o6ny'leHHH 

c:PoTonnacTHROK, 

PyKOllHCb nOcTynHna B H3ll8T9nbCKHA OTll ell 1 OKTS!6pH 1959 I"'Oll8, 

n H T e p 8 T y p 8 
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I 
2o• 40" sa• so· too• 120. tt.,o• t6()• 

/ . ... 
Yrnoaoe pacnpe.aeneHKe 'lt - MeaoHOB c aHeprueA 390 Mas, 
pacceHHHbiX Ha ao.aopo.ae. CnnowHaH KpKBaH - pacnpe.aeneHHe 
BH.Q 8 

7}4·" · 

dG(,C1-) _Q. C a.Q. -27 2 dQ IJ =/ 1,12+4,27 Cosll + 4,68 OS7/f 10 CM /cTepa.a. 
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