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BeeaeHae 

'iepeHKOBCKHQ C'l9T'lBKH nODHOI'O BHyTpeHHBI'O OTpB>KBHHSI, BDH 0 C0Kp81U9HH0
1 

n.B.O,, 

11-41 
HCnODb3088DHCb y>Ke HeOllHOKp8THO 1 HO BCe ORR HMeDH paapeW8101UYIO cnoco6HOCTb 

!1{3 -2 
no CKOpOC'I:SIM He ny'lWB 'leM -- = 10 

{3 

B aacTOSilUeA aaME'TKe paccMoTpeHbl asa B03MO>KHbiX .eapaaaTa qepeHKoBCKBX .C'l&T'lH-

Koe 11,8,0,1 KOTOpble B np&HilBDe no3BODIIIOT nony'l8Tb CYlUBCTBeBHO ny'luiee Jl&3PeWeHBQ1 He 

ycTYn810mee llB>Ke paapema10mea cnoco6aocTB aaqxpepeHUHMbHbiX raaOBbiX _'lepeHKOBcnx 

c-ieT'lBKOB. 

0CHOBH851 Bll951 yny'lWBHBII p83peWS101U9il cnoco6BOCTH 'lepeBKOBCKOI'O C'leT'lJIK8 n,a,o. 

38KDIO'I89TCII B BCnODb30B8BBH KOM6HH811HH C'leT'IHK8 n.a.o. H llH<jxpepeHUBanbHOI'O qepeH-

HasecTHO, 'lTO paapew810maH cnoco6HOCTb aaqxpepeauaanbHoro 'l&peHKOBCJtoro cqe,.,-

. .-Jta onpeaenHeTCII Bblp8>K8HH9M * t4(}fi.(J 1 H3 KOTOporo BHllHo, 'lTO llDH nonyqe-

HHSI Bb!COKOI'O paapeweHHII no CKOpOCTSIM MO>KHO HllTH llBYMH nyTHMH: na6o pa60T8Tb C 

MMbiMH () H /1,() 0 na60 C 60DbWHMH 0 H O'l&Hb MMblMH fi.O-

B aa<jl<jlepeauaanbHbiX raaoeblx qepeHKOBCKHX C'l&T'IHJtax Bbi6paa nepBbiA nyTb, aeaoc

TBTKOM ltOTOpOI'O IIBDII9TCSI He06XOllHMOCTb-BCnODb30B8HHII 6onbWHX llDHH I'830BOI'O p8llH8• 

TOpa BCD8llCTBH9 cna6oA HHTeHCHBHOCTH H3Dy'leHHSI npH M8DhlX 0 ( ~ Sin 2 
() ), 

BTopoil nyTb, o KoTopoM noAaeT aaecb pe'<b, noasonHeT ysenH'lHTb qyscTBHTenbHOCTb 

no !'!() , 6nai'Oll8p51 SIBD8HHIO nODHOI'O BHyTp9HH8I'O OTpa>KeHHSI, H8CTODbKO, 'lTO ll8>Ke 

npa tg(J c I MO>KHO nony'I&Tb BbiCOKoe p~;~apeweaae no cKopoCTSIM, 

npeHMylUeCTBOM 3TOI'O nyTH. SIBDSieTCSI KOMnaKTHOCTb C'I8T'IHK8 BCD9llCTBHe BbiCOKOA 

HHT8HCHBHOCTH H3DY'l8HHSI npH cpaBHHTBDbHO Manoil llDKHe p8llH8TOp8 ( = 5 CM). 

npellD8I'89MhlA C'IBT'IHK n,B,O. C BbiCOKHM p83peweHH19M no CKOpOCTSIM M'O>K9T 6b1Tb 

ocymecrnneH B .llBYX sapaaHTax. 

BapaaaT 

PaccMOTpHM nP,oxo>Kaeaae aapH>KeaaoA 'IBCTHUbl 'lepea paaaaTop c noKaaaTeneM 

npenoMneHHSI n
1 

nepn&HllHKYDSipHO I'p8HHile paaaena cpea, T,e. T8K, K8K noKaaaHo H8 

pac. Ia). 
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B BTOM cnyqae qepeaJtoecxoe aanyqeaae, acnyweaaoe a pa.oaarope c n 1 no.o yrnoM 

8 , 6y.oeT ne.oaTb aa rpeaauy pea.oena cpe.o no.o TBM *e yrnoM, a BbiXO.!lBTb B cpe.oy 

c n 
2 

noll yrnoM 
, onpe.oenReMbiM no o6bi'IHOMY aaxoay npenoMneHBR Caennayca: 

Sinr. 
0
:Sin8 ( 1) 

n, 

npo.oaq,<J!epeauapoeae ( 1) no 6 , nony,'IIIM: 

1!18 = n, f3 CosrM. 
(2) 

npa 60DbWBX r R MBIIbiX !!J.r nony'I8KlTCR O'leH b MBII&Ie fl6 , Tax.npa r -89~ 
-3 M 

-5 

fj • 1 R I!J.r - 10 pe.!l • 1, 75.10 pe.o, 

TauM o6p830M, peracTpapyR qepeaxoacxoe &3Dy'leHae, BhiXO.!lRWee q:epea rpBHRilY pa:r 

p.ena Cp&ll DOll yrnoM r 
1 

6nH3KRM K rr/ 2 1 R DpR MBDOM I!J.r MO)KHO 38M9TBTb Rea-

R8'1BT9DbHbl8_ H3Me&eHHll !!J.8 1 
a CDB.!lOBBTeDbHO, R MBIIble H3M&HeHRB B CKOJ:!OCT&:, 

Pa3peW8KlW8B ·cnoco6aocTb Taxoro c'leT'I&Ka n,e,o. qepe3 
R !!J.r Bhlp8)KaeTCR 

TBK: 1!1{3 

f3 

n 'fl 2 
2 Sin 2r !l.r. 
2 

!!.{3 
npa r • _!!_ R n 

2 
• 1 -- = Cos t flt , 

(3) 

2 f3 
nocKODbltY 60DbWRe yrnbl B&IXOllB R3Dy'leHBR DODY'IBKlTCB npR yrnl»t 8 , 6DR31tRX 

K yrny DODHOrO BHyTpeHHerO OTp8)KeH•ISI 6* '"aJC ~n ~, TO NSKCKM8DbH8R eeDK'IKKa t 1 n , 
I 

xoropyKI MO:IKBO acnonb30BBTb, 6y.oeT orpaaauaaTbCB BHTeHCRBHOCTbiO B&IXO.!lRWero R3Dy-

'leKBB (npB r • ~ORB peaaa ayniO). 

3BBRCRMOCTb RHTeHCBBHOCTR 'lep&BKOBCKOrO R3DY'IeHBR1 BbiWB.!lWero 83 pB.!lKBTOp8 
/5/ ' 

1 np , oT M .. f!' - 8 e6DR3B 8* 8 y.oo6aoll q,opMe .oaaa 8 K .oos cnyqu 

SllexTpR'IeCKOrO 8eKTOp8
0 

nelK8IUBrO 8 DDOCKOCTH D8.!leBRII, KOTOpblll OCylUBCTBDReTCR B ae-

weM cnyq:ae, BMBBT CO,llYIO IUBI: BR.!l: 

2 4 2 ~ ~ 
l,.P • :32n (n -1) !18, 

(4) 

n 2 -4 
n • __ 1 _, npa !!J.6 '"8,7,10 pB.!lt D I 1,450; n • 1 nooy'I8BTCB, 'ITO 

2 -3 r.oe 

np 
(3) 

Mep, 

n2 1 
= 36%, 2a r ,. 87°27 • EcoB npa BTRX )l(e ycnoeRIIX /).r • 10 pap., TO cornecao 

1!1{3 -5 _
13 
__ • 4,45.10 , TaKeR pa3pewa10WBII cnoco6aocTb 

.. - H K -Me30H&I c BMDYDbCOM 45 rsa/c, 

D0380DIIBT pa3.oenaTI>, aanpa-

npa OUBHKB pa3peiU8KlWell CDOC06HOCTR Mhl' DpRHROH, . 'ITO B cpep.e C n 2 R3Dy'IBHB9 

n.paKTR'IBCKR ae pacxo.oaTCR, 'ITO 8epao nHWb .!lOll MoHoxpoM8TK'!ecxoro a,:my'IBHKII, O.oaa

xo M&l 3H89M, 'ITO qepeHKOBCKOB K30Y'IBHH9 RM&eT uenpepbiBHblll cne~Tp, 8 D09TOMY BOHII-

NHB llHCDBpcHH 89CbM8 3H8'1HT9DbHO, 

4 

•• 

Pacxo.!lHMOCTb 'lepeaxoecxoro H30Y'I~HRR !!. r 

.oaaTopa c n 1 . p8BH8: 

.a cpe.oe c n 
2 

38 cqe• 

I!J.r = 
I 

n
1 

I!J.n 
1 

n 2 Sinr Cos r 
2 

,LlKCDBpCKSI DOK838TeOR DpeDOMOeHHII Cp9.!lhl C ft 2 
• B KOTOPYIO BbiXO 

yM&HbW8BT paCXO.!lHMOCTb, DODY'I810WYIOCSI 38 C'IBT .!lRCDBpcHR pa.oHaTOpa E 

I!J.r 2 .. -
6.n 

2 
Sinr 

v 
2 

Cos r 

Ho npH n
2

" 1 I!J.n 
2 

M8DO H !!J.r 
2 

<.< I!J.r
1 

, T8K 'ITO CYMMapR8SI pac 

!lr=: Ar
1 

+ I!J.r
2

,. !lr 1 

EcnR pap.aaTOp BbiDOOHeH H3 CT9KD8 01 ( n D • 1,4686), TO 8 llR8!J8; 
' ~ ~~ 

.\ •·486,1 HM R .\ '• 589,3 HM I!J.n
1

,. 5,10 , a flr • •• ·r;.:IV· j 
I 2 I!J.fj i•( , 

6onbWOII pacxO.!lRMOCTH /).r H9803MOlKHO nony'IRTb -- ny'IWe 'I .... '.~0 
f3 ' '"l 

Yl\feHbWRT& M MO*Ho .oeyMB nyTRMII: oa6o caobHO orpaHR'IRMII kB 

pyeMbiX '18CTOT
1 

H8DpHM9p HHT&p<J!epeHUROHH&IM !PHDbTpOM ('ITO HelKBlt,.TBOI 

CHDbHO yMeHbW89T HHTBHCRBHOCTb H3DY,'IeHHSI 1 a CD9.!lOB8TeObH0 1 R ~~T 
p8UHH); DR60 KOMDBHCHpySI paCXO.!lRMOCTb fl~ axpoMaTH'I9CKOI: DpK3MOI:, 

DOKa38HO Ha pHC, 16), 

B nocne.oaeM cnyq:ae, ecna npH3Ma pa6oTaeT a MHHHMyMe yrna OTM 

co6oiO.!l8TbCR ycnoeae: 
' 

n dn 
n 'Si' (--) 2 nr Cas r d.\ pa.o. = 

2Sin ~ 
2 (!In 

(l- n 2 Sin 2 a 'II di""")np.• 

np. T) 

r.oe a -npenOMDSIIOWHll yroo npH3Mbl, ( !!E_:) 
\ d.\ 

( ~) - .oacnepc 
d.\ np. pa.o.' 

11pH3Mbl, 

Taxa11· axpoMaTR'IecxaH npHaMa no3800KT yMeHbWHTb !!. r .oo aecxo. 

/61 ' 
K8K STO 11M900 MBCTO B npa6ope Maaepa , ,Llnll 6oDbW&ro YMBHbWBRHS 

MOll DOCDe.!lHSill MO>KBT 6bi.Tb 8biDODHBH8 8 BH.!l9 .!lByx-Tpex pe3ll9DbH&IX D 

CTBYIOIUHMH a 

noK838T911b Dp9DOMD9HKSI D I p8.!lH8TOp8 C'I9T'IHK8 Bb16Hp89TCR T8KI 

,qepeHK08CKOrO R30Y'IBHHII 8 OT R8RMBHbWBI: H3 8H80H3HpyeMbiX CKOp01 

yron nonaoro aHyTpeaaero oTpa>KeHHR 8* 

8biBB.!l9HH9 H3Dy'IBllHSI H3 p8.!lR8TOp8 C D I t J;IQ3MO>KHO DHWb npR 

6* 1 
'ITO MO)KQT 6b1Tb OCyWeCTB·DBHO nyTBM y8&0H'l9HHSI n 

2 
, TAK 

5 
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epeBitOBCKoe aanyqeaae, acnywea&oe a pa.aaarope c n 
1 

no.a yrnoM 

a rpaaauy paa.aena cpe.a no.a TaM >Ke yrnoM, a BbiXO.OHTb a cpe.ay 

, onpe.aenaeMbiM no o6bi'IBOMY aaKOHy npenoMneHRR Caennayca: 

Sinr = n! Sin (} 
( 1) 

n2 

( 1) no (} , nony'IHM! 

fi(J = n'2 {3 Cos r fir. (2) 

H MMblX fir nony'I410TCR O'I&Bb M4nl>l8 fl(} , TaK,npH r -89~ 
-5 

pa.a fi(J - 1,75. 10 pa.a, 

perHCTpRpyR qepeHKOBCKoe H3ny'I&HHe, BbiXO.OIIUl8e 'lepe3 rpaHHilY paa-

6nH3KBM K rr/ 2 , H npH ManoM fir MO>KHO saMeTBTb Hea-

Hll fi(J , a cne.aoaaTeObHO, B MMbl& H3M9H9HHII B CKOpOCTH, 

CUOC06HOCTb TaKOI'O C'I&T'IHKa U,B,O, '19pe3 r B fir Bblp8>Ka&TCII 

H 

!if3 

{3 

n 
2 

• 1 

n 2{3 2 
2 

Sin 2r !.r, 
2 

l'i/3 
-- "Cosr/ir, 

{3 
.wae yrnbl BbiXO.aa H3DY'I9BHII nonyqaiOTCII 

(3) 

npa yrnax (} , 6nH3KBX 

BBero OTpa>KeBRSI 6" = ate ~n ~ , TO MSXCHM8RbH811 aenH'IHHa r .. 
nl 

b30B8Tb0 6y.aeT Ol'p8BR'IHB8TbCII HHT&HCRBHOCTbiO BbiXOJlRUl&I'O Hany-

8 paaHa HyniO). 

T&HCHBHOCTH 'l&p&HXOBCKOI'O H3ny'I&HBII0 BbiW&JlW&I'O 83 pa.aaaTopa 
. /5/ . 

- (} a6nasH (}* a y.ao6aoA tt>opMe .aaHa a a .an11 cnyqag 

pa, ne>Kawero B nnOCKOCTR na.aeHHII, KOTOpbiA ocywecT&llii&TCR B Ha-

ne.OYIO IURA aa.a: 

2 4 2 "* 
lnp = 32n (n -1) !i(J, (4) 

-4 
•H !iO • 8,7.10 pa.a, n 

0 1 I 
87 27 • Ecna npa STRX )Ke 

1,450; n 
2 

• 1 nonyqaeTca, 'ITO 
-3 

ycnoaaax fir • 10 pa.a, TO cornacao 
-5 

• TaKas paspewa10ruaa cnoco6HOCTb nosaon11eT pas.aenHTb, Hanpa-

930Hbl C HMDyDbCOM 45 rsa/C, 

pewaiOIUeA cnoco6HOCTR Mbl. npRHRDH, ·qTO B cpe.ae C n 
2 

H3Ry'I&HBe 

aepHo naw b .anH MOHoxpoMaTH'I&CKoro lt3RY'I&HRH, O.a&a

peHKoacKoe H3RY'I9HH9 HM&eT HenpepblBHbiA cneKTp, a D03TOMY BllHR-

8 3H8lf.HTenbHO. 

4 

Jl. 

Pacxo.aRMOCTb 'lepeBKoacKoro Hany'leHRfl !i r 

.aaaTopa c n 
1 

. paaaa: 

.a cpe.ae c n 
2 

sa C'I&T .aacnepcaa pa-

fir = 
I 

n
1 

lin 
1 

n2 Sinr Cos r 
2 

(5) 

JlHCD&pCHR .UOK838T9RR npenOMD&HHII CpeJlbl C n
2 

, B KOTOpyiO BbiXOJlHT H3RY'I9HHe, 

yMeHbW8&T pacxo.aKMOCTb, nony'laiOwyiOcR sa C'I&T .aacnepcaa pa.aaaTopa aa aenaqaay 

fir 2 = -
lin 

2 
Sinr 

;
2 

Cosr 
(6) 

Ho npa n,o• 1 

fir., Ar
1 

+ !ir
2 

"!lr
1 

An Mano H 
2 

fir 
2 

<.< Ar
1 

, T8K 'ITO cyMMapaaa pacxo.aKMOCTb 

Ecna pa.aaarop &blnonaea as cTeKna 01 ( n 0 • 1,4686), To a .aaanaso&e .anaa aona 
-3 -1 

A •·486,1 HM R A ·• 589,3 HM fln "'5,10 , a Ar • 1,7.10 pa.a, npa TaKoA 
I 2 I A -3 

6on&woll pacxO.aHMOCTH Ar aeaosMolKHo nony'IHTb _{3_ ny"'we "'&M 10 • 
{3 • ' 

fllf8HbWHT& Ar MO>KHO JlBYMH nyTRMH! nH60 CRDbHO Ol'p8HH'IRB8R HHTepaan perHCTpH• 

pyeMbiX '18CTOT, aanpHMep HHTep!PepeHUKOHHblM tPKDbTpOM ('ITO HelK8R8T&ObHO, T8K K8K 3TO 

canbHo yweabwaeT HHTeacaaHocTb asny.qeaaa, a cne.aoaaTenbHo, a sqxj:leKTHaaocTb perac-r-

panKid; na6o KOMneHCKpyll pacxo.aHMOCTb A; axpOM8TH'I9CKOA RpH3MOA, T8K, K8K 3TO 

DOK838HO H8 pKC, 16), 

B nocne.aaeM cnyqae, ecna npKsMa pa60TaeT a MKKHMyMe yrna OTKnOHBHHII, .aon>KHO 

c;o6niO.a&TbCII ycnoaae: 

n 's;' (~) z nr Cos r dA pa.a. = 

2Sin ~ 
2 

2 
( dn ) 

.!! ) * dX np,, 
( 1- n 

2 
Sin 

np. 2 

(7) 

r.ae a -npenOMllRIOIUHA yron npH3Mbl, (.!!.!!.:) , 
dA pa.a. 

(~) - .aacnepcKH pa.aaaTopa a 
"'to np. . 

npK3Mblo 

Taltal! axpoM&TH'IecKaa npaaMa nosaonHT yM&HbWKTb Ar .ao HBCKORbKKX MHHyT, TaK, 

K&K STo HMeno M&CTO a npK6ope M83epa
161

• JlnH 6onbwero yMeH.bW&HBH A r sa npas

MoA ROCll&JlHRH MOlKeT 6bi.Tb BbiROllH&Ha B BK.ae .aayx-Tpex pas.aellbHhiX npK3M C COOTBeT

CTByiOIUBMK a 

noK838T9Rb npellOMll&HHH n I pa,aH8TOp8 C'I9T'IKK8 Bhi6KpaeTCH T8KKM, 'IT06bl yron 

~'lep&HKOBCKOI'O H3lly"'eHKH (} OT HaKM&HbWeA H3 8H8llH3KpyeMbiX CKOpOCTeA npeBbiWan 

yroll UOllHOI'O BHyTpeHH&I'O OTp8lK9HHH 0* 

BbiBe.aeaae aany"'&llHR as pa.aKaTopa c n 1 , aoaMOlKHO nKWb npa yaenH'I&HHK. yrna 

(}* , 'ITO MO:lKeT 6b1Tb 0Cy'IU8CTB·R9HO nyTeM yB&llH'18BHH 

' t 
5 

n 
l 

, TAK K8K O" = ate Sin~ 
n, 



: ...... 

''iTOObl BblB9CTH H3ny'I&HH9 OT '18CTHU B 38.tl8HHOM ,llH80830H9 I!J./3 H3 p8JlH8T\)p8 n t 

a cpe.ar c n 

' 
H8!l0 H3M9HHTb n2 H8 aenH'IHHY : 

t.n2 =-~ 
f3 8n 

2 

(B) 

EcnH I!J.f3 < 0
1 

TO I!J.n >0 , ripH f3 • 1 R n • 1 I!J.n • -I!J.(3. JlnR pa6oqero JlHII'I" 
2 -3 2 2 

naaoHa cxopocTell !:1 f3 • 10 1 R npa Rcnonb3oaaHHR a K8'19CTBe cpe.abl c n 1 raaa nea-

TaHa ( ft D a 1,001 
1
ppR ,ll8Bn&HHB B 1 8TM) HBOOXO,IlRMO yaenR'I9HB9 ,ll8Bn9HR!l npHISnR-

3HT9nbHO H8 O.llHY 8TMOC~epy, 

Q6p8THM BHHM8HH9 88 O,llHH C)'W9CTB9HHblll H9,1l0CT8TOK T8KOI'O C'I9T'IHK81 CB!138HBblll 

C T&M, 'ITO C'I9T'IHK D03BOn&BT nOD)''I8Tb Bb1COK09 p83p9Lll9HH9 no CKOpOCT!lM nHUJb npH 

ycnOBHH1 ecnH 9CT9CT~9HH8!1 p8CXO,IliiMOCTb ny'IK81 MHOI'0Kp8TH09 p8CC9!1HH9 H 38M9Jln&HH9 

'18CTHU ,ll8!0T C)'MM8pHblll yrDOBOll p836pOC '18CTHU l:ia 1 y.aoaneTBOp!l!OWHll ycnOBBIO: 

!:ia < n 
2 

f3 Cost l:!.r , (9) 

T.e. !:ia ;,. 1:!.{3 • 

KoHCTpyKTHBHO C'IBT'IHK MO>K9T HM9Tb BH,Il1 H300p8>K9HHblll H8 pHC, 2, CHCT9M8 C06H

paHH!l H3n)''19HRII, Bbllll9,1llll9I'O DO.Il CKOnb311UJHM yrnOM H3 pa,llH8TOp8, COCTOHT ~3 6 liXpO-

M8TH'I9CXIIX DpH3M1 UHnHH,IlpH'I9CXHX Q'JoKyCRp)'!OWHX nHH3 H 6 ~OTO)'MHO>KHTenell C ,llH8~ 

p8I'M8MH nepe,ll ~OTOK8TO,Il8MH, 

B npaHuane .anR nyqwero co6HpaHRR aany'leHaR H KoMneHcauHH .aRcnepcRH pa.aHaTopa 

ll(lO>KeT Ob!Tb npHMeHeHa xonbUeaaR npaaMeHH8l'l CHCTBMB ~peaenR, no.ao6Hast Hcnonb3yro

weAcR B C89TOBblX HCTO'IHHK8X H8 MOpcKHX M811K8X, 

Jlnl'l )'M9Hblll9HH!1 BnHl'IHH!l 388HCHMOCTH S~~9KTHBHOCTH p9I'HCTp8UHH '18CTHU OT HX 

p8CCT0!1HH!l OT OCH p8.1lH8TOp8 R Jlftl'l )'M9Hbll19HIIl'l a6epp8UHll ODTH'I9CK0ll CHCT9Mbl1 JlH8-

M9Tp1 H8 KOTOpOM pacnonaraiOTC!l liXpOM8TH'I9CKH9 npH3Mbl1 ,llOn>KeH B H9CKOnbKO p83 npe

Bbllll8Tb tlH8M9Tp D)''IK8 '18CTHU, 

K C'I9T'IHK8M ODHC8HHOI'O THD8 MO>KHO OTH9CTH \:tH~~epeHUH8nbHblll C'I9T'IHK MHHb9 

171 
Hap. 

H&e 1:!.{3 

C 8XpOM8TH'I9CKOll CHCTBMOil, Ho STOT C'I9T'!HK He noaaon11n non)''18Tb paapewe-' 

-3 
ny'llll9 '19M 10 1 T8K K8K B H9M HCD00b30B8ni!Cb yi'nbl BblXOtl8 H3D)''19HHII H3 

T 
p8aH8TOp8 t .. 43°. 

/8/ 
HeaaaHo nol'laHnacb pa6oTa CoaaxcoHa H ap, no accneaoaaHHIO ynpyroro pacceR-

HHR K- -M930HOB H8 npoTOH8X B o6naCTH 1 rse/c, B KOTOpOll HCDOnb3088DCB '19p9HKOB

CKHll C'!9T'IHK D,B,O, C yrnOM BblXOtl8 H3n)'!19HH!l t '" 90°, Ho B STOM C'I9T'IHK9 H9 RC

nonb30B808Cb 8XpOMBTH'I9CK811 CHCT9M81 8 OTC!Otl8 H HH3K09 9I'O p83p9Ul9HH9 

!:1{3 -2 
-{3-- 2,5.10 •. 

6 

_.,. 

1 
Ba

1
pRaHT 2 

nycTb 'IBCTHU8 .b.BH>K9TCII CTpOI'O napannenYIO I'p8HHU8 p83,1l9J18 cp 

D(>K838HO H8 pHC. 3, npH'I9M n J > n 2 , 

Hcnonb3ya aaxoa npenoMneaHR x ·To, 'ITO a .aaRHoM cny'lae 

nony'IHM: 

Sint • _1 
{3n2 

xnx Cos~ .. 1 
~· f3n2 

Sin r) 

rr 
I'.lle ~ - T - r - yron Me>Kay rpaaHuell paa.aena x aanpaaneHaeM aan~ 

cpeae ( n 
2 

), 

TaKRM o6paaoM
1 

ycnoaae noRaneHHl'l '19peBKOL'Koro aany'leBBR a cp 

npa .aau>KeBRR ee 8 cpeae c n 1 
DOD)''l88TCll T8KHM1 K8K ecna Olol_, ~CT 

I'~ >,~ 'i 

11 cpeae c • T.e. onpeaenl'leTcR o6bl'IHblM noporoab!M ycnoaa-. lli~i 
.. , .. ~,.r 

n 
2 

" 

•t 
f3 > n 2 

Ha .sTo oiScTosrTenbCTBO yxaablaan ewe Baa PoccyM 
131

• 

Paar.MeeTcl'l, ycnosae ( 11) aaToMaT&'Iecxa y.aoaneTaopaeT R noporo1 

cpe.abl n
1 

( f3 > n~ t 1 T8K KaK n
1 

>n 
2 

, 

3aMe'laTenbHOll OC009HBOCTbJO paCCMOTpe~BOI'O CD)''1811 !lBnsteTCII T01· 

yrnaM !:icll 8b!XO)lBUl9I'O H3 p~a&aTO'p8 '19p9BKOBCKOI'O H3D)''l9HHSI ODpe.,!: 

.aacnepcaell cpe,abl, a KOTopyiO BblxoaaT aany'leaae, a He aucnepcaell pa, 

KOTOpb!A t:!BH>KBTCSI '18CTBU8, 3TO OOCTOOTBnbCTBO C03,1laeT 6naronpHSITHbl 

TO'IHOI'O H3M9p9HBSI yrna ~ ~ 'a cneaoBaT9DbH01 B CKOpOCTH: 

1:1{3 

"P 
tg ell !:1~ • 

noKa38T9nb npenoJ.neHH!l p8tlH8TOp8 n J ablro.aaee 6p8Tb 6on,b1llll1 

~~eT HHT9HCBBHOCTb 'lepeHxoacxoro aany'I&HH!l, A noxaaaTenb npenoMneaJ 

Cll MBnblM H T8KHM 1 'ITOObl '19p9HKOBCK09 H30)''19HH9 OT '18CTHU {3 ••• 

ny'IKB eme He ablxoaano a cpeay c n ( tl < n ·J ) • . 2 Pmaa 2 

nocKOnbKY npeanonarae,TCl'l, 'JTO TSKH9 C'19T'IHKH MOI')'T HCD0Db30II4 

ycnex,oM anl'l 'IBCTHU c {3 • 1 , TO cpeaa c n 
2 

- sTo raa npa He6onbU 

. !:1{3 ~ 
cn.eaoaaTenbH01 aacnepcH!l n

2 
ao p831J&Il,leHHll T=10 He HI'}'B&T ·p 

Jlnl'l npoaeaeaHH BHanaaa 'IBCTRU, npoxoaRWHX 'lepea paaaaTop1 nc 

XOtlHMO UOCT9U9HHO BbiBO,IlHTb H3n)''I9HR9 B Cpeay C • n 
2 

D)'TBM yaenH'I9~ 

cpeae c n ( .n - raa) ao aene'IBHbi n. = f3 -J 
2 2 .6 min 

7 



OT qaCTHU B sa,llaHHOM ,llHSnaSOHQ fl/3 HS pa,llHBTqpa n t 

n
2 

H8 aenH'IHHY : 

(8) 
An =-~ 

2 "'3 
tJ n, 

fln 
2

>0 , npn f3 ., 1 H n
2 

• 1 .:\n
2 

•-l:J.,f3, JlnR pa6oqero ,llHB'I" 

-3 • 10 , n npn ncnonb3oaanun a tcaqecTae cpe.aLr c n 
1 

rasa nen-

a 1 aTM) neo6xo.anMo yaennqenae .aaaneHHR npn6nn-

O,llHH CyWeCTBeHHLIJI He,llOCTaTOK TBKOI'O C'leT'IHKa1 CBRSaKBblil 

T nony'laTb BbiCOtcoe paspeweHne no ctcopoCTRM nnw& npn 

pBCXO.IlHMOCTb ny'IKB, MHOI'OKpBTHoe pacceRHHe H SaMe.aneHHe 

pas6poc qacTHU .:\a , y.aoaneTBOpRIOWHil ycnoBBIOl 

L'.a < n
2 

f3 Cosrl'.r, (9) 

Mo.lKeT nMeT& an.a, nso6pa.lKeHHLrll Ha pnc, 2, CucTewa co6a

ctconb3RWHM yrnoM as pa.anaTopa, cocToHT 83 6 axpo

cj:lotcycnpyrowux 1IHHS H 6 cpOTOYMHO.lKHTenell C ,llHa¢-

C06HpaHHR H31ly'leHHR H KOMneHCBUHH ,llHCnepCHH pa,llHaTopa 

q,penenn, no.ao6Han ucnonb3yro-

RHHR 3aBHCHMOCTH 9cpcpeKTHBHOCTH perHCTpauHH 'laCTHU OT HX 

.llllR yMeHbWeHJIH a6eppauHll onTB'leCKOil CHCTeMLI1 .llHa

axpoMaTH'leCKHe npH3Mb1 1 ,ll01l.lK9H B HeCKOilbKO pas npe-

THna MO.lKHO OTHeCTH ,llHcpcpepeHUHBnbHblll cqeT'IHK MHHb. 

CHCTeMoll. Ho 9TOT cqeT'lHK He no3aonnn nony'laTb paspewe-' 

B HeM HCn01lb30Ba1II!Cb YI'nlol BLIXO,Ila H3ny'leHIIR 83 

/8/ 
n .ap. no nccne.aoaaHHIO ynpyroro paccen-

a o6naCTH 1 r:;,a/c, B KOTOpoil ucnonb30BanCR qepeHKoa-

90 °, H o a &ToM c'leT'IHKe ne nc-

CHCTeMa, a OTCIO,Ila H HHSKOe ero pa3peweHHe 

6 

til.' 

i 
BapnaHT 2 

I 

nycTb 'laCTHQa .b.BH)f(QTCSI CTpOI'O napannenbHO I'pi!IHHU9 pa3,1le.JJa Cpe,ll 1 TaK, XBX 

nc;>tca3aHo Hl!l pHC, 3, 
0

0pH'IeM n > n , 
· . I 2 

Vfcnonlo3yR 38KOH npenoM119HHR H . TO, 'ITO B ,llaHHOM Clly'lae 

nony'IHM: 

Sinr = __:__! 
f3n2 

ana Cos <ll • 1 ---, 
f3n2 

.9in ¢> • Cos () • _ 1_ , 
nlf3 

( 10) 

, 
r.ae <ll = T - r - yron Me.lKJly rpaHnuell pas.aena H nanpaeneHneM nany'leHHR ao BTopoll 

cpe.ae ( n 
2 

). 

TaxnM o5pa3oM, ycnoane nonanennn qepeHKOL'Koro uany'leHHR a cpe.ae c n , HO 
2 

npn ,ll8H)f(9HHB ee B cpe.ae C n I nony'laEITCR TaKBM 1 KaK ecn8 6bl 'laCTBUa .llBHranacb 

a cpe.ae c n 
2 

, T,e, onpe.aenReTcR o6bi'IKbiM noporoabiM ycnoa8eM .ans cpe.a1o1 112 

-I 
f3 > n 2 ( 11) 

Ha .9TO o6cTo51TenbCTBo ytca3blaan eme Ban PoccyM 
131 , 

Paar.MeeTcn, ycnoane (11) aaToMaTH'lecxn y.aoaneTaopgeT H noporoaoe ycnoane .anR 

cpe.abl n 
1 

( f3 > n~ I , TaK KaK n
1 

>n 
2 

, 

3aMe'laT91lbROII oco6eHHOCTbiD pacCMOTpe~HOI'O cnyqaR RB11519TCSI TO, 'ITO pa36poc no 

yl'nBM L'.<ll BbiXOJlSIUlero 83 _!)4JlHaTOpa qepeHKOBCKOI'O H3ny'I9H851 onpe.aenSieTCII 118Wb 

.ancnepc8ell cpepbl, a xoTopyro ablxo.aBT H31ly'leHne, a He .ancnepcneil pa.aJiaTOpa, 'lepea 

KOTOpbiA ,llBH)f(eTCII · 'laCTHQa, 3TO o6CT!MITenbCTBO C03,1laeT 6naronpHRTHb19 ycnoBHH ,llllll 

TO'IHOI'O H3MepeHHR yrna <lJ ; a Cne,llOBaTellbHO, H CKOpOCTHl 

L'.f3 
p- tg <ll L'.<ll • ( 12) 

\ 
noKa3aT.91lb npenOMileHBR pa,llHaTopa n I Bbii'O.IlHee 6paTb 6on,blllBM 1 'ITO yaen8'1&-

a~eT HHTeHCIIBHOCTb qepentcoactcoro Hany'leH8R, A noxaaaTen& npenoMneHHII n 
2 

Bbl6npaeT-

CR MallbiM H TaKHM, 'IT06bi 'lepeHKOBCKOe H31ly'leBHe OT 'laCTHQ f3 aax B HCCile.ayeMOM 

nyqKe eme He Bblxo.anno a cpe.O:y c n ( f3 < n ·I ) , 
. .2 m•x .2 

nocKOilbKY npe.anonarae.TCR, 'ITO TaKHe C'leT'IBKH MOI'YT Hcnonb30BaTbCR C 6onbWHM 

ycnexpM ,llllll qacTHU C f3 • 1 

C1la.llOBI!ITenbH01 ,llHCnepcHll n 2 

,· TO cpe.aa c n 2 - sTo ra3 
L'.f3 -5 

.ao paapellleHBll T =10 

npH ne601lbWOM ,lli!IB116HBB1 1!1 

ne nrr-aeT ponn, 

Jlns npoae.aeHIIH anan11aa qacTIIU, npoxo,llRilliiX qepe3 pa.aaaTop, no ctcopocTHM HealS-. 
. . 

XO,IliiMO nocTeneHHO BbiBO.IliiTb H3nyqeHI!e B Cpe.lly C n 
2 

nyTeM yaenH'I6HIIll .aaaneHHll B. 

cpe.ae c n ( .n - raa) .ao aeneqaHbl n. '= {3 -I 
:Z .2 "" min 

·~ 
~ 

7 

.. 

.r. 



\ 

l 

npaMepHSII KOHCTpyKUBII C'l9T'IKK8 0,8,0, 80 8TOpoM 88pH8HT9 ROK83aHa Ha pRe, 4. 

l.fepeHK08CK09 K3RY'I9HHe, 8b1We,awee 113 pa.aBBTOpa K88tlpBTHOrO . Ce'I&HHII Rqcne OTpalf(e- . 

HHII OT '19TblpeX RROCKHX 39pKan tPOK)'CHpyeTCH 'l&TblpbMH UHRRHtlpa'leCKHMR RRH38Ma HB 

'I&Tblpe tjloToyMHO)I(aTensr, pa6oTaJOwae aa co8na.aeaae, 

Wapa11a c8eTo8oro ny'IKa, 8blxo.a11wero K3 pa.aaaTopa .anHIIOA 5 eM no.a yrnoM 

41 £ 1 ° , COCT88aT 8Cero 0,9 MM 6~3 y'l&Ta ,aacnepcaH n , 'ITO RO cpa8H9JIHIO CO C'l&T'la-2 . 

KOM, onacaHHbiM 8 R9p80M 88paaHTe, o6nerqaeT co6ap8Hae H3Ry'leHaR H yM&HbWS&T 803-

MO)f(Hbl& a6eppa.uall, 0,aHBKO a3rOT08R9HH9 pa,aaaropa 6onee CROlf(HOe, TBK K8K aany'l&HKe 

npHXOtlHTCSI 8bi80,QIITb 'l9p93 HQCKORbKO rpaaell (ana ~Rnaa,apa'I&CK)'IO ·no8epxaocTb 3Ra'lR

TeRbHOro .aaaMeTpa), a ORR .aon:>KRH 6HT& cTporo napannenbRbl • TwaTenbRo o6pa6oTaald, 

K H9,QOCT8TX4M C'I9T'lBXa 8 9TOM aapaaHTe cne,ayeT OTH&CTH ero 60RbWYIO ity8CTBR

T&RbHOCTD X yi'ROBOII peCXOtlBMOCTH U4RR3RpyeMbiX 'l8CTHU, tlRH KOTOpo'll tl0R)I(K0 6HTb co-

6nJO.aeHO TO :>Ke ycnoa11e (9), 'ITO • .ana c"'leT'IIIxa· 8 nepaoM 8apaaaTe, 

VfCRORb30BaHR9 tlllyX TaXBX C"'I8T'lBitOB, pacDORO>K&KHbiX O.ilBH 3a .apyrHM, fi0380RHT 

DORy'laTb BbiCOitBe pll3peW8KBR DO CXOpocTIIU 0 Talt X81t OtlKH R3 HBX 6y.aeT 3a,aa8aTb Ha

npa&neBRe 'laCTBU, a ,apyrol OUpaD.8RBTb BX CltOpOCTb, 
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•HCTpyKUHH C'I8T'IHK8 n,B,O, BO BTOpOM B&pH&HTe noK&a&H& H& pHC, 4, 

'IQHHe, BblW8,llW88 H3 p&.llH&TOpa KB&;ctp&THOro C8'18HHH nqcne OTp&>IU~- . 

OCKHX 38pK&II cpoKyCHpyeTCH '18TblpbMH UHIIHH.llpH'IQCKHMH IIHH38MH Ha 

HTQIIH, pa60T810WH8 H& COBn&.ll8HH8, 

aoro nyqKa, BbiXO.llHlUero aa paaaaTopa anaHoA 5 eM noa yr110M 

cero 0,9 MM 6ea )''18T& .llHcnepcHH n
2 

, 'ITO no cp&BHBHHIO CO C'IBT'IR

nepBOM eapaaaTe, o6nerqaeT co6apaaae aany'leHHH R yMaHbW&eT aoa-

• OaaaKo aaroToeneaae paaaaTOpa 6onee cno>Kaoe, T&K K&K H311y'laHRe 

Tb qepea H8CKOIIbKO rpaaeA (ana ~RIIRHJipR'I&eKyJO ·noeepxaocTb 3H&'IR

), a OHH ,llOII>KHbl 6b1Tb CTporo napannenblll>l R TlUaTeiibiiO o6pa60TBRbl, 

llM C'IQT'IRKa B 3TOM eap&aHTe Cll8llY8T OTa&CTR ero 60IIbWyJO i(y&CTBII

A paCXOlliiMOCTH aRBnii3HpyeMbiX '18CTHU1 .lliiH KOTOpOA .llOII>KHO 6b1Tb co

BHe (9), 'ITO II lliiR C'IBT'IRK8' B nep&OM eapB8HT8, 

e llBYX TaKBX C'IBT'IIIKOB1 p8CROIIO>ICBHRI>IX OJllla 38 llpyrRM 1 R038011RT 

p&apeW&HIIR no CKOpOCTRM 1 TaK K8K OllHH R3 HBX 6y.ll&T 38Jl888Tb Ha

a apyroA onpe.ll811RTb IIX CltOpOCTb, 
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Puc. 2. CxeMaTnqecxoe ycTpoRcTeo qepeaxoecxoro cqeT'!Hxa nonaoro eHyTpeHsero 
OTp8>K9HHll C 8XpOM8TH'19CKOJI CHCT9MOJI ( B8pH8HT 1 ) , 1- p8llH8TOp; 

,. 

2 - 8XpOM8TH'I9CK8H UpH3M8; 3 - UHnHHllpH'I9CK8H nHH38; 4 - llH8cpparMa; 
5 - npo3pa'!Hoe oxuo; 6 - cpoToyMHO}!{HTenb; 7 - aaenesue ra3a; 8 - 3 a
qepHeHHaH noeepxHOCTb, 

10 

n2 
n, 

e 
p 

pH C, 3 

j, 

' 11 
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CxeMaTHqecKoe ycTpoACTBO qepeHKOBCKoro cqeTqHKa nonHoro BHyTpeHHero 
OTp8>KOHHll C axpOM8THqOCKOA CHCTOMOA (sapH8HT I ). 1- pa.!lH8TOp; 

2 - axpoMaTHqecKaH npHsMa; 3 - nnnHH.!lpHqecKasr nHHsa; 4 - .!lHacpparMa; 
5 - npospaqHoe OKHo; 6 - cpoToyMHO>KHTenb; 7 - .!lasneHHe rasa; 8 - sa
qepHeHHaH nosepxHOCTb. 
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no a-a 
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4 

PHC, 4, '"lepeHKOBCKHil C'I9T'IHK n,a,o, (aapHaHT 2), 1 - pa.llHaTOp KBa,llp8THOrO 
ce'!eHHll; 2- cpe.lla c n2 (ras); 3- nnocKHe sepKana; 4-uHnHH.llpH
qecKHe OHH3bl; 5- .llHacpparMa; 6- cpoTOyMH0)1{HT90b; 7- ,llaB09HH9 ra
sa; 8- saqepHeHHall noaepxHOCTb, 

,. 
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