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I. 
HmKe rrp:rrBO,IUtlTCJI omiCaHU8 BC8X KOMITJI8KCHUX IIO,IJ;an:rec5p I\OM

ITJI8KCHO}i a.n:reopu Jiu rpymrhi Jiopem~a, KoTopyro M1I 6y,n;eM oc5o3IIa'IaT:b 

qepe3 L . OHo rroJiyqeHo rryTeM HeCJioJKHIDC paccy.t~\Il;eHliiH, ocHoBaH

HhiX Ha COOOpruK8HUJIX pa3I18pHOCTH IIJ IIpOCTOTU. 

Pe3JJI:bTaTII ,n;ruoTcJI B rryHI\Te 2 B mr.ue Tac5JIUU, a ux oc5ocHoBa

Hne - B IIyHKT8 3. B pa3~(8JI8 4 yKa3aHhi Heac5eJI8Bhi .UBYM8pHH8 IIO.U-

a.Jire6 phi I\OiviDJIEH\CHO}i an:ro6 pH Jln rpyrrrr11 .J~(-, ( S>) • OHH <fm:rypHpyroT 

B rrpe.wraraeMoM ormcam:H •. B rryHKTe 5 yKa3biBaiOTCJI Boo Tpo:i1Im 

11:3 TOM JKO an:rec5p1I THIIa: 

[i(, t! ) = C ~ [ c', ~, ) :. <., 

l'I3B8CTHO, 'ITO aJirec5pa ,_ pa3JiaraeTCJI B rrpm .. ryJo cyurrvry 

,I(BJX J:I,IJ;8aJIOB { . H 
~ ') 

L z. , H3oMopfJHIDC rwMriJieKcHoii aJireope JIH 
."\ • I·'"'\ . 

rpyrrrrH J L ( ..) ) • Ey);er.l ncrroJI:b30BaT:o c5amic1T L ., n L '-
, COOTBOTCTB8HHO, C I\OMivTyTalJl!OHHbi-

2. CBO.IU\a p83,YJI:b'ra'1~ 

ITo,n;aJire6pH aJire6pH L ~ I' pa3Me pHocTeM , , 

ncqeprruBaiOTCJI nceB03IviOIKI~ aJire6paMn o,n;Horo :vm BH.UOB , yKa3aH

HHX B OJI8,I(.YJOIIUIX TaOJI}IUaY : 
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6. 

3. 060CHOBaJIIUI pe:ryJI:&TaTOB 

Ormcmme o,IJ;HoMepHJIX no,n;aJire6p o'IeBu,IJ;Ho. PaccMoTpm-1 no;n;

aJire6pu pa3MepuocTH 2. Bee OHM pa3penrnMhi. IIpe.IK,Il;e Bcero ocTa

HOBHMC.H Ha a6eJieBIDC ;n;BJMe pHIDC no;n;aJire6 pax L~ 

3. I. A.7Ire6 p:u L ·1 : .... r _L_ ... ~_-H ... e_c ... o • .n..,eo..\m_K_a_T;......!;iJIB.....,..vr .. 1i-..e ,...PH-1IX.__ .... a ... 6_e_JI_e_B_m_ 

IIO.UaJII'e6p 

3To BRTe.KaeT H3 c:3oi1:cTB rrpoR3Be,n;eHH.H B LK , KOTopoe 

Be,n;eT ce6H .Ka.I\ Be.KTOpHQe IIp0H3Be,n;eime. ,Uei1:CTBPITeJII>HO, 

IIO.Ka.iKeM, HaiipHMep, 'ITO 

ilyCT:b 

He co,n;e.PJKIIIT Tarmx no,n;aJire6p. 

- 8JleMeHTR 

• Ta.K .KaR (x,)'i,]:::Z
1 ) 

L~ I ) z I J = X I ) L -2 I ) X I 7 .:: y I TO 

I 
/'( ( J 

} . "? 

!.-( f / f L -} , 

0TCIO,n;a Bll,Il;HO, 'ITO Ct II JIHHefiHo 3aBHCRMH. 

3. 2. 1J.B.vrv1eprrue a6 3JieBH rronaJire6pu L 

B aJire6pe L -= L,1 EB L 2.. CO,IJ;e~TC.H BCeB03MO~ble 

;n;BYMepnue aoeJieBH no,n;arrre6p:u BH.n;a 2.I ( eM. Ta6JIHIJPI) , T.e. 

aJire6p:u c 6a3Hcarvm BH.U9. c2, 1 ~7 z. , r,n;e .:;, (- L .. , , .:; 2 ( L < 
) 

c!-1 -:/: C i ~:( '( . ilo.KaiKeM, 'ITO ,:n;pyi'HX aJII'e6p Ta.KOI'O TJtiia B 

L neT. llycT:& A - a6eJleBa ,n;ByrviepHM rro,n;a.n:re6pa 

L -:: L i ® }....)2.. • 113 yTBePJK,TI;eHH.H rr. 3. I BHTe.KaeT, 'ITO 

.113 TOI'O ~e YTBepm,n;eHH.H B:U-



7. 

TeKaeT, 1ITO c./1 ';"~~ {~4 '') L '' ) j: 0, ~<' r:', z. , HarrpnMe p, 
/ 

rrpn /-\ /) L, = 0 , We KTO p-aJire6 pa L ;L -:> {A + L ~ )/L :=-A • I1TaK·, 
.{r r , 

OCT88TC.fi c.rryqai.t 

J, }'1 Il-l () L I ) ·c: rJ, }'V (/~ /) L 2_) -:: i 
YJK8 paCCMOTpeHHlli.t BI:ru.Ie, 

3.3. llB.YMepHRe .Hec(6eJieBll rro.n;Mre6pu L 
Ta.Eme aJireOpll MOJKHO sa,n;aBaT:O KOMMy-TaiJ;ImHHIDvm COOTHOilleim.fi

MH Tl!IIa c a_ "> t J:: t:<. • lice Ta.Ime IIO,UaJire6pll KOMITJI8KC.HOi.t aJire6-

pll Jin rpyrriill .J~·C){ 3) 6YJJYT ormcaHll B IIYHKTe 4. I1x .uocTaTo"tl-

Ho MHoro. llpOH3BOJI:OHlle ITO,UaJire6pH ~ THIIOB 2,2 - 2,5, yKa-

88H.HI:le B Ta6JIHne, JIBJI.mnTC.fi rro.ua.n:re6paMPI paccMaTpHBaeMoro Bm,n;a • 

ms !_ . .: • lloKa.JKeM, 1ITO .n:pyrmx rro,n;a.n:re6 p rro,n;o6.Horo BH,IJ;a L He 

co,n;e.PJKE:T. IlycTI> ;} · -· ;n:BYMep.HM nea6eJieBa rro,n;a.n:re6pa ms L . 
ECJIR A C L ; ror:H /~ C~ L z. , TO eTo a.n:re6 pa TErra 2. 2. 

ECJm A He co.ue.PJIGITC.fi HE: B L
1 

, HE g L~L , TO Jt MMeeT 

6a3HC (/)( 

... ·' ~ 

'1 t( _} - c/( l (/ 
' - J 

/) ~ (1 :' ( :/ :) 
( :.( t<.. ,) - .,.-

L-1 1 .:, - u 

TyT BO 3MOJKHR T pi! CJiyqa; I: 

I) <- iu i: 0 f- /1~.,.~ 
J )-1- ') 

2) u, ~o., o,, +- (.., 

,. 

+ c., 
"- ) 

. f 
' t -t:' 

k -:: {, 2_ 
) 

-· 
.}

2 
"1: 0 , t·:: -;:: 0 

) 

3) 1( l / -t 0 } (5 ~ i U 

, Ll( (- t-1 

• 

J 



8. 

lloaTOMY ~ IIOXyqaeM anre6pR OCT3BillHXCH TRIIOB 2.3 - 2.5 

3. 4. Tpe:xMe pHRe no n;B.Jire 6 pu L 
BceB03MOJKJ:IhJMHTpeXllt1e pHUME:. p;o,:n;a.7!r~6 parvm THIIOB, y.Ka3aHH1lX 

B Ta6Jin:o;e, Hc"t!epnimaroT JJI Ta.KM:e no.n;B.Jire6pu L . B aToM MR 

y6e.rr;IMCH HIDKe. 113 C006pa.JKeHMH pasMepHOCTR BHTeKaeT, 'ITO Ta.KE:e 

IIo,:n;anre6pu ,:n;oJIJKJ:IH 6HTn RnH npocTm~ HJIH paspemHMUMM. OIIKilleM 

CHatraJia npOCThle . ilOJJ:MI'.llOpb!. 

3. 5. ITpocTRe TpexMepHHe no.nB.Jire6pu L 
B Ta6JIMD;e yKa3aHH Ta.EQ1[e IIO.IJ;aJire6pbi. 8TO aJire6pu T:MIIa 3.I 

E: 3.2. OHM H30MOW)HR KOMITJieKCHOH B.Jire6pe JIJI rpyrrnu J (J(S) 
IToi\a.JKeM, 'ITO ,:n;pyrnx npocThiX TpeXMepHhiX IIo,:n;aJire6p B L HeT. 

IIycTn ,4 - IIpocTM TpexMepHM no,:n;aJire6pa B LJ =- L, ~ tB Lz.. • 
TaK KaK L 1 n L 2.. . u,:n;eB.Jiu B L , To ns IIpocToTu A 
BhiTe.KaeT, 'ITO 

A (1 L -= { 0 
K L~-.\ 

O,:n;Ha BOSMOJKJ:IocTn HaM ,:n;aeT, trTo 

OcTaeTCJI cxytraii, Kor,:n;a CJie,:n;oBaTeJinHO 

/q ,A-- (A +- L: ) /!_;, ,.__ L z - H30MOPWH3 KO~AUneKCHOH anre6pe 

JIPI rpyunu ,J- (_) ( ~) ) • 

Tor.na y aJire6pH /~ 

X = X I + X II ) 'J -= 'j ~ l1'' 

\ ( I_, I 7 t .:_ J 
/\ ) 1 ! - ' L I ) 

ecTn 6asE:o X "} :; I z 
; L -? ' x) :_~ J 

I 
v f I l-) /I 7 It 
1\ / / J <.. •. 

(- L, 
c._ 

J 



9. 

B cMy Hanrnx rrpe.n;rroJiot.;eimi1 

\ // L., II ..., f/ I 0 
,A,;}~~ 

{X II 7 I J -: 2 I ) L-~ I) z :) ::. X I ) [-2 / J /\' ( J = !J I ) 

C></() lJu] ::211 ('-1'.; 2''.1..: XI;; L-z ,,; X'/)='?" 

!
/I 

Mu rroJiyqrutH , "t!TO ~ ~-aJire6pa TE:rra 3.2. 

TpoiiiW X' ' ~I ;· X I' ' '7 /I ? 
11 

RBJIJIIOT CSI 

6as:m:ca.MH L ) /1 

.n;ocTaTo"t!HO MHoro. HarrpHMep, B 

, COOTB8TCTB8HHO. TaKBX Tp08R 

L~. BCSIKHH 6asnc, cocTosr-

mP.[H 1!3 M8M8HTOB C ,I1;8MCTBHT8JI:OHHMl! R08qxfJ:HI.Jn8HTa.Ml! OTHOCl!T8JI:OHO 

lr, .., 
, ._ I M0.7UIO paccMaTPBBaT:o RaR Tpoitio/ .n;ettcTBHTeJI:o-

HbiX B8RTOpOB. Ec.r.m eTa TpO:id:Ra opTOHOpMHpOBaHa, B 06hi1IHOM CMIIC

JI8, H JI8BM, TO yi<a3aHJihiH 6a3l!C Y.TI;OBJI8TBOp.rreT Hanm:M Tpe6oBa

IDISIM. 0IIBCaHE:e BC8X TaJOl'X TpoeR .n;aeTC.fi B IIYHRT8 5. 

3. 6. Paspern:mvrue TpeXMepHue rro.naJire6pu L 

Bee IIO,TI;aJire6phl TE:liOB 3,3 I1: 3.4 IIpHB8,II;8HHhl8 B Ta6JIBD;8 SIB-

JIJnOTC.fi paspeilll!MhiMH. IIo:truKeM, "t!TO .n;pyrnx rro.n;aJire6p aToro BH.n;a 

B LJ HeT. IIycT:o I
I\ 
1 -Tp8XM8pHM pa3p8II.IEMM IIO,TI;aJire6pa 

L -= L . (f) /__) 2. • Tor.n;a, B CFIJIY rrpocTOThl [, i rr L z. 

dt';'V> {l+ !) 0 k. ) -- { / • ECJIH 

::It w, (A 11 L. ) -= i. ) 

j { ·,,__, {A /1 L. 2. ) -:: I 

d ( 'n., (A () L 1 ) : 1 / dt /0 (;q !l L,z. ) = 2 ) 

TO MII rrpmxo.n;mvr R aJire6)aM Tnna 3. 3 ( eM. Ta6Jiney) • OcTaeTc.fi 

CJiy-qatt, Ror.n;a 



IO. 

/f ;!) L. 1- /; . -=~ c.; • 
' ~ ' 

TOr,n;a B ,4 oymeoTByeT Tai\OH MeMeHT t(:: f? f lz. 
(, (- L I I (?z (- [; 2.. ' (.1-t;f:,l z. ,},1 ~l z / e - 083110 /~ • B OMY rrpe.n;rroJio-

-j: ~ c -1: (,~ , TaR RaR 14 /J L, , A- /] L G. - H,n;eaJihi B 

, TO 

k ( (_' 
J ? 

l 

He oo.n;e puT .n;B.YMe pHUX 

a6eJieBux rro,n;aJire6p (or,:. rr. 3.I). Ees orpaHFieHM o6ll.lHOOTH MOjK-

HO OtmTaT::&, 'tiTO 

[ ) ~J '{ [- J] ),, 
t, , ) t "~ . =. L 1 ' cr z ) c z :. o\ clz 

MI:I IIOJfy-gJIJIH, 1ITO i 4 -· a.:Jire 6 pa TMIIa 3 , 4 ( OM. Ta6JIRI.Jy) • 

3. 7. 1feThiPexMepH1IE rro;p;aJire6pLI L 
11s ooo6p8j!teHHti pa::MepnooTE: BhiTeRaeT, 1ITO Taoe rro,n;aJire6-

Pl1 ME: paspenm:M1I Mil HE paspeiiiMM1I H He IIOJryrrpooThi. liOR8jlteM, 

'tiTO Bee 1!eThipexMepHLie r:o,n;aJire6phi L no<IeprrhiBaiOTOJI BoeB03MOjK

H1lMPI aJire6paMII Bl!,II;OB, r:p:r.me,n;eHHHX B ·Ta6JIMIJ;e. 

3. 8. HerroJryrrpo OT1lE ~ M He pas penrm.me tie TupexMe pHue 
I 

IIO.UaJil'e6 PLI U 

IIyoT::& J4 - TaRaH aJire6pa. 11s ooo6p8j!teHEti pasMepHooTH II 

rrpooTOThi BUTeRaeT, <ITO ee pa,Il;I!RaJI o,n;HoMepeH. IIosToMy A 
PIMeeT HeHyJieBae rrepeoe1!eHRe o R~ :ras n,n;eaJioB /~ 1 II Uz_ • 



II. 

ECJII1 /) /) L l = G 
1 

, TO A () L ~ -:_ D 2 .) c/' ·~ g z :: 1 
1'I 4 -:: L , E!) l3;: • AJraJiorJPllioe rroJiytniTO.H, eOJIH A f) L z ::0 2.. • 

T.e. Mil ITOJiytraeM, 't!TO 4 - a.Jire6pa BH,IJ;a 4.I ( OM. · 

Ta6.ruuzy) • ,llaJie e ,:/, JYJ (!J /) L ~ ) -:/: 2 , l-(.-:: 1, z. IDiatre c5hi ,L} 
oo,n;e .PJKMa .I(Byrvre pHhiH pa:3 pei.IIE:MhiH H,n;eaJI /~ !1 L ~· . CJiyqafi 

cf 1 ~ ( fJ /) L ; ) -:: t--/, ·/th {A /) L 2 ) := ·1 

/~ () L I <,±) /} () L 7_ - :n:BYMe pHI:rlt 

He B03MOJKeH, IIOOKOJI:ol\Y Tor,n;a 

ac5eJieB E:,n;eaJI A . 0Toro,n;a 

BH~O, 't!TO aJire6pa ~ MOJKeT HMeTn TOJinKO BH,I( 4.I. 

3. 9. PaspelllPIMLie trt3TLipexMepH1Ie rro.rraJire6p1I L 
IIorWJKeM, '!TO BoeB1)3MOJKHhiMJ!I rro.uaJirec5paMH Bl!,Ua 4.2, rrpH

Be,UeHH1IMH B Ta6muJ;e Ho·repmmaroTo.a Bee Tarme no,n;aJirec5pLI. 

IIyoTn ,4 - '!eTH)eXMepHa.rr paspenmMa.rr no,n;Mrec5pa 

L ~ L 
1 
EB L ~ . Tor.ua :~Is ooo6paJKeH11IH pasMepHOOTH BbiTeKaeT, '!TO 

A /)L
1 
i (); fJ/1L,, TaK KaK ,4 -paspenrnMa, TO 

dt'1'h (i~ !l L.c) -:F {; 

0Toro.ua BLITeKaeT, '!TO 

A~ /lin. ffi ;11! L 
r.ue/J/)L~- Hea6eJieBhl JJ;ByMepH1Ie rro,n;Mrec5p1I L.Jtt ft'-=f,2. 

' ) 

( oM. n. 3. I) , T. e • A- -
3. IO. IlHTI1Mepu1Ie ao.uaJire6p1I L 
liOKruK8M, '!TO IUITUMepH1Ie ITO,UaJirec5phi 

B08MPI aJiredparvlU BH,Ua 5. I H3 Ta6JIHD;bi. 

Ms ooo6pa.tKeHni1: pasMepnooTH 11 rrpooToTLI B1ITeKaGT, .rrTo Tamie 

IIO,Ua7Ire6p1I He MoryT OHTn paspellll!M1I MV1 II IIOJiyripOOTHMH. 
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