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A ornaujr!

P o 
: s' $! em b c tr 3 a a aae 3 amo4 g s ar! H E c n1p &jtb 1 l,.x

csepoerr no c{pepu4ltw: no6ep^.Hr cj i .lH&tthgmmbcrr
,eo enq q.i u4,a.vanta pit Ld,lrd 4aotufiti\oryjy a!_
na a.tLi po3uLsHllrma cnocofu 3amo!t6a4g1.

.fh. problem ofth. sharypninE of t h? spira! tn!ls
sphen.at suid.?s is b"inE, soL inC and rhc prcnericat
paranaers ol t.he nat runin6 pai arc beittg anatgnng
Jar rhrs methodaJ thc sharpeninE.

Bcryrurell}re

O6ta6orna orlepcrri,i rprj r.r3rL,folrerJrrn,a,,uin n
iucxal'I3\rc! Lnrrtr 6t).rarnori l.,Ie^rrbH6ri jrcc rio e|BHe rro c
.rLplrrirxr nrJa\Ill rre)ftnrtreGoir o6pa6orri pe&lt rerj.,I.a{
,yxerrJrlclnr, 4)or13BoiLl1rclrJrrocrlr :rrri |poq€ccoB BDKIroc

rfirc4)rralcHra. PenrcHfie 3r].n3._Ia!r,B.rreIc, .r.\,:LlInHOu

ryot're\roii Halnrr, fe:Jrr(Lr n .olpe\reHHbrr 1 exro,lorlfli.
b upolBBoaiEc rrr4Dn() lrpr reH,tr n c.m4r.a!1,]$rec|eprra

(: Ktnr8o. Er€iir]l^jri ])ex],rnrnr rpornavu. o6.ru6rarIrrr
notsbtrr"-HHoi pa&r crnrr o6urn r,m. Hadr:*ce ucro aor<y

3ATOTIK{ CNUPAJ'IbHI'X CBEP!'I IIO C@EPI{IIECKOIi SAAHEI:i IIOBtrPXHOC.I'I4

ctx4];|rfiIl|{ cff]rr c kprBo.ufierillr'rfi i)e)!1qn\n' ryrcvr{r!'I
xpor,rsEolj1,| no Kprrr.rlrjrM rior.t]lt]ectr1llM fiJlr (plr:brrr
qrr rH,JLpxqecn \r uore_pxuocrarr [1. 2]. I] r rx c,,ryua"a\
rcrrcrrL\lof(e cp:nrrunemro cl]orlt.rsre |pjjcno(r)6reHrraaq
laro\rot cBep,( E.rlec qroc'rnr crroco6ou :aro.wr crep",r c
xprBoruHerlHHrfri pcxytlrnrft Kpo\|{aMrJ r!.nserc, riti
iuroqcr rc cdxpr,Iqe(Totr noscprtocrr\L o.qHarc 3ro,f cxocoij
3aroqku p8pa5o1aH He.locrarorrHo. Ilo3roMy I IaHHoir
crarre pcuaercr l:lqaqe 3arorrM cnep.t I1o cdcp ,je$ilrx
nolepxHocTrrj u aHa,rm plrlorc, r€o\rLcrprillecXne
rapavcrpl,l pexyrqet; qacrri Irucrplncdra jlrjl
pacoratpra:Lerrcm dlocc6:L

IeoMerpir{ coepFrcoroii &lqqeri noBeprdloclla cBepJra
Lxeva 3a-|oq(x (iHcpr'r no c+epu,reckojj norjcpriHocui

riotrparietF Ha pi,ic. 1.

, 
B cncrele r"'rocrr.Xircri npocxruji llln, rroopa,R_"Ha

cQepnqccftlr roEepxHocrb pirryca p. od, coepr.rcchor;
11oBepxHocrn prcno.{onietu fle'pllcHnr]ti\r",r{DIlo L!)c(ocrrf
raoe Lxii q. Iltxrl rl'tr dkprnecxori noecpxrocm I rlxprrc
or]?ltrclocff p:!:1r4rce p E lrcrr'x{lvro BcrTr!,rry ryocrqrprllAr_
cq rr;L rl'rocKocn, I].I]o,roxeru,c ocrl cBcprQ, B unr6parnot;
ficrevc llno('}iffler q)oeruntr! xap.?]r.n:? 3!t {:'I p:rl\repa\arj
o 1.4 . e,1.1 .r { 0.

Pnc. 1. cxem:.rocu cDepra tro coernqecr'N loBepxroc],!

o Jt),[t ].rrr 6. B., O NI.aM,r()( O. 8., O lrol(xrr p. II. 3,
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ncpox qrrdurxemnr 61,nev clrrur1 \iro pe,a1rrlr,q hqlorfl{a

3arorr**rom cBe.pra .neiff n ru(rKcr-fl.r I, no",roxeltr.r (mo-

poti raFnep rvercn Ee.nr.rqrnoii 4 - 1- 4 sinp,, (orop:-{

pacrcr'rrnercqnepreHrurqrrprorrrrocnGri rll I!.
P?.v.-t 1 \o/.po ,u.Lrhlf *'/ 

"""To\0.I
cnepra- Iloxoxelxle rLpoexuxr q ro.raI t ra flrroc(ocrb IIr
olpeaejnercr pa:rrcporr d = a + Rcos!. rlepe3 ro.rry,l'r
xposorurcr &.reHrre1 -l nepfleH,'rnrg.rr:pHoc ocu coepx-

, .h, o .pl vHo. r.r .-. . ai | . F - .Hrj, .qrT ..o
ranHeiii noBepxrocrr rL ceqeHr,l,t 1 16Jr,ter oftppriHocrb
pr.qr4]ca pj, Kdfop:u B udrnHyxr !erxl{l1B,Y nloerlr4yercjl
Ha ]r,r(XK(rrt Il,. Toqloii ]repcccric.rxfi oxpy$ rocm p:rrTryca

p j r nrocKocm y 6yrer roqna t OlQyxfioL'lb pa,rrryca p1,

piicflo.rox{er a"9 r npoto.u,soM ceqeror 1-1,.lexrr sa
..xJH" n'r'li o l Jull- ) 1.] ,+"e cr.i".oo" r

...o|^. .r br'r^In opx." 'r 'Ho l'r\ril
napa,r"re-n6roii njrocNocrr,r II,, 5yicr xHclpiveHr;LIlHnnI
3;|''tfl,-sJ vr'j1oni 0r ts rlpoto.'1!Ho]I ccqcHrlrl cEep,na,

-T ro, .,u. rr i r. p^, . . -r .r . o,. 1. p,., -..hor F H"r
nouepxHoc'fblo xo oKpyr{Hocrri, parn},ca pl' koropas B

.lr,! fL/.o I H"" .r ' bn,.
IGcarc.nbHa-q n oror'i oreytnHoclr, q)onereHHir-q B ro'rr{c 4

r) r1r t- / x'

t '\ r'r n . .. '. rr prr .2. B ,r' r/ .ro.r' ' pii

rfo€nrrxir 11,/1I, o rpe,\e.rcna rtxca ,4 nepec€rreHru

c4'cpri'{rctsor'i 3lrnHer:i noBexiocr n r.i o(]]i cr€Fra q€F: ro.trV

A xpoBc,lcHo cr.r€]nre 11 4 rcpneH,{rlxv.LpHoc ocrl cBcp,ra.

CeqeHne 11 11 repeceKaercr co coeprl.recl{oii
nouepxHocrNo no orQl.ffiocrl1pdrLrlyca,'1' r.oropar nloxo4Ir
eepe-r ocr c!€p.ll:L Kacare[,H:L.i ( i'l.lrii on?]rr,Ho!1J.r p;lnl'ca

,ri tporcllcHHar B ro.rXe l, orrpeAe,rrcr xo"loxeHlle
ftcarenr,Hori ,4I u xorcpe.rHoii pexyxrcii lrpornn. yro",T

x^ n Jc1 rbHoiill rtlo^ L,cYo. oB oi D .\'Lr"i
Kporf]r cBepna Ha rnoc(ocm II, 61'7rer lr.'roM y u:lroaa
nonepeqroii !e{!,{eri Kpora{

B ccnruelcr.lru c rpaQnucrru,ir pcucHxey 6),Aev r {er6:

rre 4 paaq'c xcctrre.{ycrort ro,rKn pcr(\.ucii hporo.ui

/ - palxvc ccp4icBxHlr cBcp.rn;

d
l-g \l/ ='l

Haprry c 3atLa!€ii orpere.nerru, r'eol erprlqecRlrr
mp:Lrf erpon pei{'lqen.racff, q)e{cra&I{el qrirl'rlrqccKxli

limcpec peneune o6paruori 3rra.nr- B\'.4e c.trrrair,,.rro

3iJaH cranl.rccKjri 3:.Eicri ]roi a Ha nepr'rocpr. r crep.ra E

ruJ,{]ltjjrp1flrcrcrf ccqc]ntr! HoHqcHlpr!}lor ocu cr€prLr. }ro'ir
ntLr HePllxHe A !a r€pu(k?rr (re.{a 11 :!J or r rpn Ee.tlltrrl€

o"..6,,r ,. "r-t.-r 
, p..-.t. 4....0oii

Ha pr,Ilrvc€ 4 cuep,ra.

IIpx 3rlirr*sxr tsc,nrunr|-\ a ri e Ha ncprocpru ctsena.

yrojr 0 orpereueru xo mlccrHoij 3irHrlclrocrr:

tgc{ ctgAsin $rgur = 

-.

cos l_!

D...'n.1,ts r I p.rLrt oir |oruo$ p .)r'i: qo.Fr

clep.r4 6y1cr rrucm:

siior =
{p' (n+Rcosp,f '

S arJ
.4",rr ro.rxn 4 pacrororleHHoiii Ha pa.lr'Ivcc R,. 6y,rerL

l] .!, R, cos|1,

rlp' (1 
')'

PenraLq paconqr,.Baeifi re q)I' ]p:urHerfi rn orHocrrrebHo

a, I n p, 6ytev rNie u,:

Rcoslrcos,p. - R, cosp, cos,p

cosQ cos 9i

S 1$, =-'&

pr (a +,R, cos p, )'

d +4 cos t-!i

Prc. 1. C\ev.r orpexenerlr )1D o tr:n ronx flouepernoii
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, stn vr((7 +/(cos trJ

y,o.,.r Drt...\'iF o..',o!p,n r "6 rpl

4. Onpe errte\r Jfor na]!:loHa roncpc.rHoii pcxyraeii

a 1.2l?
lAXr, =-= = t.)O'' I A_',/75R

\+,j: 57"24'.
a R J q ,. nc.1r fr m^,. .,+F, ,r' ^

T'

p ,/(r'2in 
n cos8 40I 

r0 7'i,Q 0r5Rl / 7)),(' ! cos'jj

IIpr paruyce npo4t upymrueii ohTyrrHocni R0 : 20

M r cBep,'re D - 20 vn 6y,('M r,l}ler!:
0r : 13"30'; d : 12,1 rr; / = 7,75 MM; \r,, : 57"20';

tr
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3a,racryro, 1ro",r rr, rarrora noxc:le.rHoii I(poMKx plr

ol]i(rqx?11,1cc(orr3amlftecBe aHepaEeHpet$tueltotrlorly

3Da\efiro yrrra \r HardroHir xoxepe'rHoii Kpollxr. B 3rcr{
c"'ryvae, :!'u roro.,ro6u oaecnernll :arolq' ua rpe6yenyo
!eln1{i1ry yr.,ra v H:llfio]rd not€peurorj h?o_ul(lt, np1l,\l€rr!l1ol

.{BJri.4rpNccq{o iaro\'r<y 31,6a caep,r:. Bropl'E coepa'rec-

Kyto rlolcpxromb o6pa3)rcr rirs,\r o6pa3o,u, qro6r,r o6eflre'
.{ftT t rpe6l'eMyF nejIugtlly yr'.rra Ha(,roHr ltotepe.rHoj,i
(Tovt.r A{;r 3roro cuepxo rrpr ycra}rouxe oBoparntsaxrr

loryyf ctsoci ocn Ha yroi \/ \,1 x 3aralnrrarcr tsropyro
cQeprrec(yrc 3arr o.tr+Io noBepxrlocD, ry5a.

Paccrr.t]?riv fi ),q"reHltlle saBncxlrocl !r Ha orerLyroutert

IIpr fepe:

Ilco6xo4rrro npor3Becrrr 3arotnv crx{pa".ranoro crepra
, : 2-R, y noroporo nra}rerp ccprrueBrHrr cBcpra
2,-- 0, I 5D c rcoMerpnqecKrav{ tlapxMelparri Ha reprlqre'
pfiIr; A : 35", .r : 18' na p4'oryce 1?, = 0,2n. ip, : 60'.

Pac.rer rrporl3Eoear E crerybrrie; nocne,IoDare[6]iocrn:

1. Oryelejl'e sill Irsi]} t1,

0-15, _ _slnp=-=lr.tri p = E"40/i

. 0.I5' - __
s[]u = =U./r. Lr _ 4ir r0,

2. Br,r.rlc,L,r€M raaclpyvenr:r,n Hrni iairr {jj yrtc.r er

Ilpl 3eroqKe cBepr ro d)eprqKrcil 3ir-u{cri roBeIHt).rl1
onlellorcHbr reo{erp[t]ecftne napaveryr,r per{yr (er{ !lac1 u

o . r rp ifHo 16 Ho rlllp-
c4repn r(Koii noBcprTlocllr.

lorc u o6pru*r:.rr]a*r u oq4c.rcao ncrloxa.lrc cncF,ra

, 'err' lpr' o J&.:roB.t\
pa3\fep p4'r yca cdxlrfiqecxoii nolepxroclr,L

Ilomsano, .iro &aq no"n"reHrr{ HeillBfioJ\[,rx !(r]fir{nH
yll! 

' 

iaR'roHa roncpc.nrori r,porffr uadnoanro rcuqini :r,6

cnepra tafaquBarr, no rBt r cdcprnccKnrl roBeprGocrr .

IaIsr peRoMeH4ar!.ra no ycrarorrKe r:BepjliL E ?roM cJylae.
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p - 27,55 ;,=

BlnoFr

= i8.9 rnt

^ Lgc ctq(xlll!!
tqur =- =

cosp

lgL8 clgbo si S'i0

cos8'40
0j :13"30'.

3. Olpclc,rreu no,ro,xerrre ocl cecp1a

- -r?cosJrcos,p, P, cosfr, cos'l

cos (p cos gr

,4cos8 ru"co:u0 0 )l co. lx'rucosjj

cosSi' cos60'

, srLt u,ld + ll cos uJ

srn l l l0'{a + -Rcos 8'.i0 ) - --=-_\--!+0.|),(=U.//x

= t,2t,t

- Ro'
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