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Ku 7CTllHOBBJI Opap
111, .llBqxpepelll{aanbBble ce'leHBH ynpyroro P -p pacceoaa 

BB8 llBtPpaKIIHOHBOrO KOByca H Ce'leJIBII Dponecca p + p-+ rr+ + D y .llOBJ18TBOPmoT DpocTOll 

a4BBCHNOCTH OT nonepe'IHoro HND7JibC8 p J. 

~=A e_,l 
d(} s ( 1) 

rile A - xoxcTllHTa, xapuTepH811 .ana llaHHoro nponecca, a aeJIB'IRHa ..!.. JlJI B paceM o-r
a 

peHHbiX nponeccoa oxaaanac& paaxoA 160 Msa/c. 3Ta aasHcHMOCT& cnpaae.llJIBBa a wxpo-

__ xoM HHT8p88118 H3M8H8HBR 9H8prRA H ce'I8HHA • 

.llna npoaepXB npxMeRBMOCTB yKaallHHOA a8BIICBMOCTB K ynp,-rot.f7 rr-p pacceaRBJO 

Opxp HCDOJlb30BWI R8MHOrO'IRCJ18HHble OD)"6JIRKOBBBHb18 )l8BHhl9 0 C8'18HHRX ,..._ p p8CC80HR 

C 6011WUOA D8pe.ll8'18lt HMDyDbCB, HO Ha yrnbl, He Dp8Bb1WBIOWB8 90° B C.U,M. 3TH llBBHhl8, 

Do-aH.IlBM0t.f7, He llpoTRBOpe'IBT DpBMeHHMOCTH 38BIICWMOCTH ( 1) R B )liUIHON CJIY'IBe, 

Uen& HacTOsrLUeA aaMeTKR - o6paTHT& !IRBMaRHe Ha o.llHO npocToe. cne)lcTBRe aa sx

cnoHeHilH8JlhBOA 38BIICBMOCTK llR<P<PepeHilBWibRbiX Ce'leHRI OT nonepe'IHoro HNDyn&ea. 

ECJIR llH<P<PepeunHanbBoe ce'leHHe 7IIP7roro pacceRHHII J!a H71UlOHe .llp,-rBx 'IBCTBn 

( 1·') 

• K He 38BBCBT 0T , TO llOJI>K8R ~lU8CTBOB8Tb DHK B ,-rnoaoM pac-

npe.aeneRBH pacceRHHR aaaB)l. 

C pocTOM saeprHH STOT IUIK .llon>KeH cy;>~<aT&ell. Bcne.llCTBHe sToro aaaBCBJoiOCTb OT 

9R9prxH .aH<P<PepeHUB8JlbBhiX C9'18JIBI p&CCQSIBHB H8 TrOJI (J (BJIB B tPHitCBpoBllHBhll BBT8p-

B8Jl /i(J ) 67.1l&T p83JIR'1Hol .llJlll paana'IHhiX yrnoa: H&aMeH&weA npa (} • 180°, JtOr.lla 

ox) 
BCR 38BHCHMOCTb ~ 9H8prHH 0Dpe.ll8JISI8TCSI MHO>KHTeJlQM K , R B81160JIWUQA DpH 90 • 

x) 
Ec--Jia cpaaHRB8Tb npx p83JlB'IHbiX sxeprxsx llH<P<Pepelli{HMbRble ce'I&BBH paccea-

RHR H838Jl 1 OTHOCRillR8CR K tPRKCHp0B8HHblM 3H8'18RHRN Dep&MQBROI U , TO B03HHK8101ll8R 

OT H3M8R8HWR tPOpMbl DHitB )lODOIIliiiT8J1bR8R 38BIICRMOCTb OT 9H8prHB H8C71ll8CTB8HRB, 

s 
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ECJUl 6&1 COOTHOW8HB8 ( 1') OCTaB8110Cb CDp8B8.1liiiiBhiM npa p l .. 0 
1 

TO liB II: DpB 

8 • 180° 6h!II 6h! B8C!>lla OCTphiM, 

Hac~~:onbi[O cooTBaTCTBYJOT BhiW&B31IO>Ka&BoMy npe.ncTaanaaaJO BNaJOwaacll 

T81lbRhl9 .llaBBhle? 

B )I(BAJtoao.nopo.naoll ny3hlp~o~toaoll JtaMepa
121 6&~no oTMe'leao 24 cny'lall paccaliBRII 

B 3a,llHIOIO nonyc¢epy , + -M&30HOB c RMIIYIIbCOM 4 raa/c. Pacnpe.neneaae 9TRX cny'laea 

DO yriiOBhiN BRT9pB811aM .naeT yKa3aBH8 &a r:ywacTBOBaH&e liBRa B paccesrHHH Ha3a,n, 

Bhlnonxeaaoe ae.naaao B .Uy6xe
131 

B3Mepeaxe .nx¢¢ep&HilH811bROro ce'leaxa ynpyroro 

II'+- p pacceBRHB DpH HMIIYIIbC9 3,15 raa/c .lliiB 0'18Hia Y3XOrO yrnoaoro RHT9pBana B61IH3H 

180° .nano B&IIH'IHRy 

du + a 15 -1 
-- (tr p) ' 0 = 91 + 9 NXOapHCTepa,n 
dO ~0 -

Taxaa aenH'IHRa ce'leHHsr npa 180° HaMaoro npeaocxoaHT ce'leHRB paccesaaa aa Mem.mae yrnbt 

npa RMIIYIIbCQtr +•M930HOB 2,92 raa/c/
4
/, a T8X)I(8 BC9 C9'19HBB .lliiR pacceHHHR B 3a.llHIOIO 

+ . ~I 
Donyc4Japy tT - M930HOB HNIIYIIIoCa 4 raa/ C 1 IIODy'18HHhl9 ycp9,11B9BB9M IIO 3Ba'IHT81Ib-

HhiM yriiOBhiM BBT8pBanaM, 3TO roBOpBT 0 CYW8CTI!IOB8BHB 3Ba'IHT81IbBOro IIHJta B paCC911"" 

+ 
HHH Ha3a.ll tT - M830HOB Ha 1IpOTOB8X 1!1 COOTB8TCTBBH C Dp9.1lC:tt:aaaHH8M

1 
BhiT8K810lUHM B3 

3aBHCHMOCTB ( 1'), 

3:tt:CII8pHM811TallbRhl9 ,naHHb19 0 pacce&HHH Ha3a,n ,-- M830HOB IIOXa B8.1lOCTaTO'IHbl
1 

'IT06hl DpOB9pBTb CYlU8CTBOBaHH8 liBRa B yriiOBOM pacnpe,neneHBH, 

,llns KOIIII'19CTB9HHOro CpaBH8HHR npe.nctta3aBHII tPOPMYIIbl ( 1') C altCD8pBM8HT81lbHbiMH 

. + 121 
.llaBRhiMB DO pacC&BHBIO Haaa,n tr - M930HOB BMIIYIIIoCa 4 raa/c 6biiiH paCC'IHTaBbl 

3Ha'I&HBR .llB4>¢epeHJXH81lbRbiX C9'18HBII 1 ycpe.nH&HHble DO T&M )I(Q yriiOBbiM HBT8pBallaM
1 

'ITO 

B 9KCD8pBM9HTallbllb18 .llaHHhl81 B HOpMHp01!18BHhl9 T8K 1 'IT06bl C8'18HB8 paCC8RHBII B 3a.llBIOIO 

121 ' DOnyc4Jepy p8BBBIIOCb 40 MX6apH - B81IB'IHB8 1 IIODy'I&HHOII B pa6oTe , C aXCII8pBM81lTOM 

xopomo cornacyeTca pac'I&Taoe yrnoaoe p1cnpe.neneaae .nnsr .1. • 320 Mas/ c ( )(a •1,4, 

I a a 
XOIIH'18CTBO BBTapaanoa 5) B 3Ba'IH·TellbHO XY)I(9 .lliiR a • 160 Maa/c ( )( •13,3), 

d + 4,0 1 
Pac'I&THaa B&IIH'IHRa 4 (tr p ) .nnsr _ • 160 MaBie cocTaansreT 

_ 1 du ~o Q a -1 
1 390 MX6apH.CTepa,n H .lliiR -:- • 320 Ma,a/c - 88 MX6apH,r:Tepa.n , 3aMeaa a • 

• 320 Maa/c .lliiB tr- p pacc&SIHHR MO)I(QT 6b1Tb '06'&liCH8Ba' B ,nyxe IIp8.1lCTa&II8HRII
1 

paa-
/5/ 

BRTbiX By B flHrOM : 9CIIB C9'19HH9 p- p pacceRHHR 1IpR 60IIbWHX 1I8p9.1l8RHbiX BMIIYIIb"' 

C8X 1Ip01IOpJXHOHanbHO B9pOBTHOCTR 1 'ITO Jta)l(.llblll H3 RYKIIOROB OCTaReTCa 'CaM C06oll', TO 

C8'18HH8 par:c&RHBR C y'!aCT~9M O.llHOrO RYKIIOHa MO)I(QT COOTB9TCTBOBaTb KOpRIO KBa,npaTHo-

MY H3 C8'18BBll p- p paccesaasr. 

8 ynpyroA 1Iepe3apH.IlK9 R&JITpOROB Ra 1IpOTOB8X ( KOTOpaa, 0'19BB.IlH0
1 

MO)I(QT p8CCM8'1'" 

pHBaT~oesr B Ka:s: ynpyroe n·-p pacceoae aaaa.n) Ohln o6aapy)l(eR na:s:, 6onee Y31tRI~ '18M 

• 4 

16,11 . 
,na4JpaltJXBOHRblll , q,opwa 9TOro DB:tt:a, 38 BCKIIJO'I8BB8N o6nacTB BUN&BJol 

RbiX HMIIYIIbCOB, H B3M8B9HH9 llBKa IIpB B3N8B8J!BH aBepraB COOTB8TC'I'II7JOT 3 4 

Yrl'loBOe pacnpa.neneaae paccellBBblx '!acTBil, onpe.nenaaNoe TOIIJoKO nep1 

HMIIYIIbCOM, .llOII>KBO 6b1Tb CII'MN9TpH'IHO 0TBOCBT81IJoll0 (J. - 90°. ECIIH lK8 

M9TpHR BD&pe.n-aa3a.ll, He CBB38BRaa C BIIHBBB8N .llBtPPaBilBOHBOro DBit81 'IT0
1 

H aa61IJO.Ila&TCII1 1!1 'laCTHOCTB .lliiB ,+ -p pacc&BBBB1 TO 8TO .llOIIlKHO 6b1Tb 

aaBBCHMOCTB yriiOBOrO pacnpe,n&II8HBll R8 TOIIbii:O OT D&pBB'IHOro BNDyiiJoi:&1 B 

TOporo .npyroro napaM&Tpa, R8CBNN8TpB'IBOrO OTROCBT81IbRO IJ* • 90°, 

Bnaro.nap!O x.Kay¢waaa 3a DpBCblllltY .llODOIIHBTellbROII HB¢opwaun 0 p 

B.C.CT&BBBCKoro 3a ltpBTB'IacKBe 3&Na'laHHB. 
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EcJI.B 6&1 COOTHOU18HR8 { 1') OCT8B&n0Cb CDp8B8,1l1IJIB&IM npa p j .. 0 , TO nBJt DpH 

180° 6&11I 6&1 B8CbM8 OCTphiM, 

HacKOIIbXO COOTB&TCTBYIOT Bhllli9H31IO)K9HHOMy npe,llCTSBII8RHIO RM&IOLUR&Cll 

hl9 ,ll8BBb19? 

12/ 
B )I{H,IlKoao.uopo.uuoll nyahlp&Koaoll K&Mepe rl&~no OTM&'Ieao 24 cny'laa pacceBBHll 

RIOlO nonyc¢epy 11 + -M&30HOB c HMDYIIbCOM 4 rsa/c. Pacnpe.ueneaRe 8TRX CliY'I88B 

IIOB&IM HBTepaanaM ,ll89T yKa3SBR8 ll8 "YLU8CTBOBaHHe DBK8 B pacc&l!BHB B83a,ll, 

/3/ B&~nonueaaoe ae.uaaao a .D.y6ae B3Mepeuae .ua¢¢epeunaanblloro ce'!eaaa ynpyroro 

pacc&l!BBB DpB HMDyn&ce 3,15 raa/c ,llliB 0'18Bb Y3KOI'O YI'IIOBOI'O HllTepaana BrliiB3H 

ano B91IH'IHHy 

du + a 15 -1 
-- (11 p) ' 0 

2 
91 + 9 MKfSapHCTepa,ll 

dO lao -

B91IH'IHHa C9'19HBB DpH 180° HaMHOI'O IIpeBOCXO.!lHT C9'19HHll pacC&BHHB B8 M9llhWH9 YI'libl 

rrylibcetT +-Meaoaoa 2,92 faa/c
141

, a T81t>Ke ace C&'I&HHll .unu paccesaas a aa,llJCIOIO 
+ 121 

·&py 11 - M830HOB HMIIYII&ca 4 raa/c , DOny"'&HH&IQ yCp8,1lB8BH8M no 3Ha'IHT91I&-

IIOB&IM BHT8pBanaM, 3To I'OBOpRT 0 CYl.U8CTaOa8HRH 3Ba'IHT81IbHOI'O DH1t8 a pacces
+ 

38,1l 1T - M9301lOB Ha 1IpOTOH8X a COOTB8TCTaRa C 1Ip&,llCJtaaaHH&M
1 

BhiT&KaiOLUBM R3 

MOCTB {1'), 

KcnepHM9HT81I&Hhl9 ,llaHH&Ie 0 p8CC9HHRH H83a,ll 17-- M830HOB DOJta H8,1lOCTaTO"'H&I
1 

npoaepHT& cyLUecTsoaaaae nuxa B yrnoaoM pacnpe.ueneuaa, 

liB KOIIH'19CTB9BHOI'O Cp8BH8HBB 1Ip&,llCit838BHI ¢opMylihl { 1') C 3KCII8piiM9HT&nbBhiMB 

+ 121 R DO p8CC9BilHIO H838,1l 1T - M830HOB HMnyn&ea 4 ras/c f>hlliH p8CC'IHT8H&I 

H .llB¢4JepeBrtH81IbH&IX C9'19HHJI1 ycp&,llH8HH&Ie no T8M >Ke YI'IIOB&IM HHT8pB81I8M
1 

'ITO 

pBM9HT81Ibllhl8 .ll8HR&I81 R HOpMHpOBSBHhle TllJi: 1 'IT06&1 C8'19HR8 p8CC8liHHll B 38,1lB1010 

121 ' py p8BHllliOCb 40 MKISapa - B8JI.B'IHH81 IIOny'I&BHOI B parloTe , C 9KCII8piiM8llTOM 

cornacyeTcu pac'leTuoe yrnosoe pacnpe.uenea•e .uns ..1. • 320~Maa/c { x 2 •1,4, 

I a 2 TBO BllTepaanoa 5) H 3Ha'IH'Tenbllo Xy>Ke .lliiB a - 160 Msa/c ( X •13,3). 
d + 4,o I 

au B&IIH'IHHa 4 (11 p ) .llnll _ • 160 Maa/c COCTasnseT 
_ 1 du •aoo a -1 

1 apa.cTepa.u a .llllll ..l. • 320 Mss/c - 88 MJt6apH,"Tepa.u • 3aMeua - • 
a • a 

sa/c .unu 11- p pacceBHHll Mo>KeT tihiT& 'orl'l>liCHeua• a .uyxe npe.ucTasneaat,· paa

Y H .fiHrOM/
5
/: 9CIIH C8'18HH8 

p- p pacceuaas npa rlonbUIHX nepe.uaBB&IX HMnyn&-

oprtaouanbllo sepol!THocTa, 'ITo Jta>K.Ilhlll Ha HyJtnoaos ocTaHeTCll •caM co6oll', TO 

pa"C&SIHHB C Y'I8CT~8M O,llBOI'O Hyltnoaa MO>K&T COOTB8TCTBOBaT& ltOpHIO KBa,llp8THo-
'18HHB P-p pacc&HBBSI, 

npyrol! nepe3apB,IlKe B&l!TpOHOB Ha DpOTOH8X ( KOTOp8ll
1 

0'19BB,IlH0
1 

MO>K&T p8CCM8T-

H Kax ynpyroe n ·-p pacceBaae aaaa.u) 6hln orluapy>Kea nax, 6onee Y3KHI, 'I&N 

4 

.;:. 

16 71 . 
,llH¢paltrtBOHHbll! ' , CZ,opwa STOI'O DBJta, 38 BCitliJ0'18HK8N OI51I8Cft BUN8HbUIBX llODapa..-

HhiX HMDYIIbCOB, B B3M8B8HHQ DHit8 DpB H3M8H8B;BB 9H8pi'HH COOTa&TCTH7JOT 38HHCHMOCTH { 1 ), 

:Yrnoaoe pacnpe.uenaaae pacc&liHHbiX 'I&CTHil, OIIpa.uanBallloe TOnWto napnaa.uaqupablw 

• (). 0 
nMnyn&eow, .uon>Kao tihiT& c•wwaTpH'IHo oTaocaTenbllo • 90 • Ecna liCe awaaTcll acaw-

MeTpas BD8pe,ll-Ra3a,ll, H8 CaB38HHaB C BnHliHH8M ,llB4Jp8JtUBOHHOI'O DBit8
1 

'IIT0
1 

llo-JIH,IlBMOMy
1 

R Ha6DIO,Ila&TCll1 . B 'laCTHOCTH .lliill lr+- p paCC8liHKll1 TO STO ,llOIIliCHO 6b1Tb Cli8,1lCTIIH8N 

38BBCBMOCTB yrnoaoro pacnp&,ll81I8HBll H8 TOIIWtO OT ll8pBH'IHOI'O HMDynW:a, BO H OT H&Jto

Toporo .llpyroro napaMeTpa, H8CBNN8TpB'IHOI'O OTHOCBT81I&HO fJ* • 90°, 

121 Bnaro.uap10 X,Kay¢waaa 3a npacwnxy .uononaaTen&Bol au¢opwaun o pa6oTe a 

B.C.CTaBBHCKOI'O 3a KpHTH'I8CKB8 3aN&'I&HBll, 
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