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3aKO~ npoH3BO~HTenbHOCTH 
pa60lfl:1X Ma WHH 

3 A 'llOCM.D.HHe rO.D.bl 06nH1< ·Hawe!! npo·Mb!wneHHOCTH KopeHHbrM 06· 
pa30M 'H3,teHl!nCSI. 3a KOpOTKHi! n poMelKyTOK epe<MeHH CTpaHa 
noopylKHJ13Cb HOBbIMH npOH3BO.llCT1leHHb!MH THraHT3MH . .a 3TH rO.llbl 

s 'Haweii cTpaHe npoooowe;r «BeJIHKHii npoMbl w neHHbrii nepeso.poT>, KOTO
pblii CT3BHT nepe.D. H3Mlf HeOrnOlKH}'!O 33,!J,3'1Y -O'CBOeH·Hff 'H080H TeX<HHKH. 

y H3C nOllBHJJHCb JCO'mH H "fb!Cff'IH <HOBelru.mx .nepBOKn3CCHbIX 'M3WlfH
·OPY.llHH, 0 Cylll,eCTB0'83HHH 'KOTO,pb!X Mb! 3H311l! .D.0 nocne.QHero 1BpeMe11H 
O'leHb Mano. Be.llb !He ce~eT, 'ITO KaK 1Bbicwa11 1111<ona, TaK ·11 !Hay'l:H0-11c

<J1e.!loBaTenbcK11e !'ffCTHTYTbl c T3KO.ro •PO.Ila o6opy.llOB3HHeM CTOllKflYJIHCb 
.J1WW1> a n ocne.D.'lille rottbl. Bo11ee Toro, .llO cero :speue1rn ·H BTY3b1 •H Hcc11e-
11.osaren1>'CKHe •HllCTHT)'Tl>I <: 'HOBblMH 33,Q3'13MH exue He enpaBl1'1HCb. 3a
BO.lll>l -l'Kr3HTbl 33:113'1Y OCBOeHHSI HOBOii TeX'.HHt<H, K3K npaBHJIO, pewa!OT 
C3MOCTOS!TeJll>HO, 6e3 no~tOIUH BTY308 H HCCJ1e.!(OB3Telll>'CKHX ffilCTHTYTOB. 
CTapall WKOJ13, il.3JleKO OTCT38W311 OT lKH3HH, "'BOBCe 'He '3H3Jl3 HOBOii Tex
lHfKH. Hoaan lKe wKona 'I< 3TOii 33,D,a<re np11cTymrna TOJll>KO Tenep1>, Kor11.a 
33.lla'la oosoeH·Hll TexHHKH cra11a aa,aa'leli 8b!CWeli wxo111>1. XapaKrepl!o, 
4T-O .ao cero apeMeHH \ClleUMMKCTbl, BbIDYa<aem,;e H3 Tel<'H-H'lec.trnx 'HHCTH 
Tyroa, 11e HMe!OT npe,l!CT38JleHRll 0 CT3Hl<3X-3BTOM3T3X, 0 M3WHH3X, Ha 
'KOTOpb!X <X:'HOB3HO cospeMeHKOe '!.t3CCOllOe npOH3BO)(CTllO, 0 M3WlfH3X, 
~OTCXf>blM np1m3.!!JlelKHT 6YJIYW,ee IB COUH3JIHCTH'leCKOii npmt1>tWJ1errnocrH •. 

0.ll"HaKO, OC80eHHe CJIO)f(HeiiWHX 'taWHH-opyttHli HeMbJCJIHMO 6es H3)"'· 
\HOTO ttopeTR'iecKoro aHam13a 3THX MllWHH . .llo cero .llHff K31'< .npoHSBO;J.
CTBeHHHKH, T3K ·H npeACT3'B!freJIH H3YKH .JIO.ll ocsoe1me>1, 1110,l( paUHOHMb· 
'HbIM ·HCnOJlb3083HHeM o6opy.llOB3HH!I nOHHM3!0T '0.llHO: .caarpy3HTb 113 l!lOJI· 
!iY!O MOIUHOCTb CT3.HOK, pa60T3Tb ·Ha MaKCHM3JIEIHblX CKOP~CTllX pe3aHHSI H 
HO.Q3'13X>. TaK3!1 ·P3UHOH3JIH33UHll B l<Olle'IHOM 'C'leTe MO>Ke r •BeCTH He 'K 

n08b!'WeHH!O ·npOH:JBO.llHTeJIEIHOCTH pa60'll!X M3UJHH, 'K . nOBb!WeHH!O n po
i!380.llHTe.J11>HOCTH npe,anpHSITHSI, a K npe)f(ttespeMeHHOMY 81>180.llY HS C1'1)0ff 
06opy,aosa111<11, K ysenH'leHH!O pacxo11.a 311epn1H, a r11as11oe - K pacX"otty 

1 MotKOBCKHli Mex:aHHKO·wawHHocrpoHTe.n1>HwH HHCTHTYT e 1932 r. B 06UleM Kypce 
.CT3~1KOB ua aerOllBTW OTS0.11.Hll 6 qacos. B .n.pyrH:< HHCTHTyTax Ae~io I 06CT0HT He nyqwe. 
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llHCTPY••eHT3, 4l KOHC'IHOM c•1eTe - K yoe11H4CIOllO ce6e<:TOHMOC'!'H npo

JlYKllHH. 
/ OnhlT nOK33b1SaeT, <1TO 11a ueKOTOpblx H3WHX npeA!lpHRTHRX, B 43CTHO· 

CTH T3M, r.ne OK33bl8a.13 OBOIO n OMOUlb cTeopHR pauHOH311bHOro 'HCROllb· 
30B3HHll CT3m<OB>, pacxoJt 1111ctpy1>1eHTa npeoocxo.111111 ace n11a11oob1e 

j li3MeT~H '. • . 
5opb6a 33 09113.llCHHC HOBOil TCXltflKOll, 6opb63 33 ROBblWC!flfC npOH3· 

BOAllTC;1bHOCTH HOBblX 11pOH3BOACTB Tpe6yeT lKCllC3HOR npOH3BO.llCTBCHHO· 
Tex1111•1eCKOH llllCllllRllllHbl . JlosyHr «il.011011 ono3Jt311HR !H .nporyllhl• TCnepb 
y>Ke lie MOlKeT YA0811C1'BOPllTb conpeMe1111y10 TCXHHKy. J103yurOM cero.n· 
HRWl!Cro J(HR llBnllCl'CR 11osy11r a11e1np03380.llllCB: cpa60T3Tb 420 MHHYT 
DOmiOCTblO~. 0.nmlKO !H 3TOT 1103)/Hr HC ••O>KCT ROll'HOCTblO H3C Y.ll08J1eT· 
80pHTb. M3110 pa6oT3Tb 420 MliH)IT, o6opy.llOB3HHe CllCJl.YCT HCR!>llb30· 
B3Tb Tai<, 4To6bl 33 9Tll 420 mrnyT {!OJl)"lllTb )13KCH)lallbHYIO npOH3SO.llll· 
TCllb110CTb. 0plf4C)f 9T3 npOH3SO.llHTCllbHOCTb Jl0•1lKH3 0CT3S3TbCll ROCTO· 
lllfllOll, o6ecne•mnaTb HOp~rn11bH1>1A npo11300.ncroe»HhlR p11TM scero npe11-
np11111'Hll, a 11e llllnffTb(ll pe3yllbT3TOM «WTYP'M3>, noc11e KOTOporo CT8HOK 
.!!.O/llKeH npOCT311BaTb s peMOJITC H B '1!3113.llKC. 3JtCKTP033'1l0.llllbl 3THM rop
:tHTbCR eme HC MOryt. 33'13CTYIO JlOPOrHe C1'3HKH•3BT0)13Tbl, HOl1011b· 
3YIOTCll Tal<, 4TO p360T3.IOT llHWb H3 40--50%. 3 HHOT.113 H Toro MCllb1DC. 
0CT311bHOC BJ)CMR CT3llOK cpa6otaen B XOJIOCTYIO, p3CXHUl311 spe)lR CllOll<· 
HOTO 'llb1COKORPO'HSBOJlHTeJtb110TO a11PeraTa. 3.necb 'llpe6yeTCR 3H311H3 pa-
60rbl p3604HX M3WHH, '1!3 OCHOBe t<OToporo 6b1Jl0 (ibl B03MO>KHO ,!(el!cT&H· 
TeilbllO p3UHOH3ilbHOC HX HCROJtb30SaHHC. c0pOH3BO,llCTBC!flf0C 4YTbC» B 
310)1 c11yq3e T3K ll<C 6ecCHilbHO, K3K H creopHR pau.HOH311bHOTO HCR011b30-
Bal!HR CT3RK01l>. TeM 6oJtee aTO Heo6xoAH)IO .llllll <:oSHaTenMtoro no
cTpoe1111n M3WHll·Opy;mA, 8 OC06eHHOCTH MCTaJlllOpelK)IUlllX CTaHKOB, r11e 
llO nocne)lHero 'BPCMCHH HMe110 ~ICCTO c11enoe 1<01HIPOB3.H'He <:llO>KllblX 
y 11 H11epca.w11b1X 11110CTpam11>1x o6pa31l!)S, .ue orseq310UlHX nenocpe.ncTBeH- . 
Hbl'l.I TJ)e60BaHHllll <:OllH311HCTH•ICCKOA npOMblWlleHHOCTll. 

AH311113HPYll ·pa6oTy mo6oR pa6o4eA M3WllHbl, )lbl )!OlKC)I ycrattOBHTb 
HeKOTOpble 06ru11e 33KOHbl. ·KaK H3BCCTllO, B OCHOBC BCllKOA pa60<1eR M3· 
aJHllbl llC>*llT HOnOllHHTCllblllblA Mexaml311, KOTOpblll H xapa1<Tep11syeT ee 
pa6ory. TaK, 11anpm1ep, pa60'lHA WRllllACl!b II pe>K)lll.l'llll HllCTP.YMCllT -
peseu 113 TOl<3Pl!OM CT3l!KC, CBR33HHble C,llHHMI KllHCM3Tll'ICCK0ll ue.n1>10, 
npe,11CT38'11110r HCROllJJHTellbHblA lolCXaHH3)1 TOKapuoro CT3HK3, pa6oTa 1<0· 
roporo 33K1110<1aeTc11 s o6pa60TKe 11s.ne11H11 nyre>1 CHRTHR CTPYlKKH-T04e 
HHR. 0AH3KO, t<pOMC p360Tbt HCROllKHTC/lbHOro opraHa, m1eeT )ICCTO eUle 

11 raK 11asblsaeMan 41cnoMoraTeJ1b11aR pa6ota. T3K, Hanp1rnep, o6pa6orKa 
,11.aimoro 11s11e111111 11a .namtOM eraHKe Tpe6yeT acn0Morate11b110A pa60Tbl no 
\'CT3HOSKe 331<pen11euHIO, CHllTlllO o6p363TbHl3CMOTO M3Tep11a11a 11 T. n. 
• TaKH)I 'o6paso.i, B<:llK11A pa60'lHA npouec c BCCTil3 CO· 
11poso•aaeTCR TpaToA onpeACllCHHOro KOJIH'ICCTB3 
pa60Tbl, HAyUleA: I) Ha ACHCTBHTCJlbllYIO o6pa6 0 TK)I 
,ll3HHOrO M3TCpHalla H 2) H3 B<:ROMOraTCllb HblC one 
r a II H H, c 0 n p 0 B 0 lK A a 10 Ul II e 0 6 p 3 6 0 T K y M a Tep H a JI a. 

C;ie110B3te.ib110, seer ,113 6 y AeT 11MCTb >1ecTo yc;ios11e 

(I) 

2 Ha 3oeo.11.e uM. C1an101a 33 3 MCCAila pac~OAODancR roAoooii 3308C HncrpyMCHTO\L 
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r,lle L-ilcll JX160Ta, · 33.Tp3•1emia11 11a o6pa6oTKy AaHHor<> MaTep113na; 
L, - pa6oTa, -33tpa4eaH3.ll 1'0JtbKO t1a TeXHo.1onNe<:KHll npouecc o6pa6<mot 
M3TepHa.1a, H33blB3ellaR o Aa./lbHeRweM p36<Yroll pa 6 o "'" x x o .ll o s; 
L, - pa6oTa, 331lj)a'le1111a11 113 BCllOMOraTeJtbHhle onepa.uHH, 11133bllla.eMaR 
n JlaJ!bllellwe.\I 'P300TOR 'll c n O~I 0 r a Te II b H bl x H .II JI x 0 II 0 c T bl x 
X O'Jl 0 B. 

TaK, Jl,,R o6pa6orKH 113.ne;11111 A (npH./l3HHll 11s.ne1111io A Bii.ila 113..le· 
.11111 .S) 113 TOKapHoM noJtyasr·Oll3Te 'llCll 3atpa<1e1111a11 pa6ora p3cn3.nae1cR 
113 JlBC OCHOBHble COCT38JIRIOUlHe: I) pa6oT3 pa60'IHX XO.ll.OS, B A311HOM 
CJl)l4ae 4)360ta pe3a111111 - <:HRTHll CTP)l>KKH c H31lerr1111 A .no pas111epoo 
;1s.nen1111 B, ·11 2) pa6ora 'ocno)!Or3Teiib11b1x xo.non, o AaHHOM cJty4ae pa· 
6ota, Heo6xo.nnMaR AllR yCTaHOSKH, sa1<pen11eHHll, a111tHll 11s.nen11R, np11-
BCAeHHll pa6o411x opraHos B pa6o'lee 111011o>KeHHe 111 o6pamo, Kai<·TO: noii.
so.n H OTBO.ll cynnO!)'TOB II T. n. 

neps3.ll 43CTb pa60Tbl IJ10JIHOCTblO OpOH3S0.llHTCll 33 C'ler 3<1CKTpH'ICCKOil 
~11eprn·H, 'llO):(Be)lCHHOfl K CT311K)I; BTOpaR '13CTb pa60Tbl .npoHSBOJlHTCll 
•13Cfbl0 caMHM pa6oqH)I, '13CTblO sa C•ICT AOROllHllTC•1bHOll 3311P3Tbl 911CP· 
r1111 MOTOPOM cranKa. 

,U.111 11cnonHeu1111 nio6oi1 pa6orbl tpe6yetc11 onpe,ne.1e11Ha11 3atparn ope
Mt 1111. C.11e11o saTeJ1bHO, Ha oc11ooe ypas11e111111 (I) MO>Ke>1 HanHCaTb 

l'Ae ·r - epe~m. 33 KOTOpoe np0.H<3BO.llll1'Cll onpe.neJJCHH·a!l &)llll1Hll3 11po
.!J.YKTa (wcy1rn, sec, .n.1.11>1a, nooepx110CTb ,.. T. n.), t, -BpC)lll, IH'JlYUlCe Ha 
OJ)OH.3BOJlCTBO pa6o'l.HX XO.ll.OB ll t,, - opeMR, JfAYUlCC IH3 npo113BO.llC'MIO 
8CROMOr31'CllbHblX XO..lOS .• 

T3K K·ax sa '8peMR T saKai1•raoaerc11 o6p360TKa onpe.n:e11em1oro J<o1111•1e· 
C1183 M3Tep11ana - onpc.neneHH3ll «ROPUHll», TO, 0•1eo11,u110, ,ann 0'6pa-
6oTKH CJICA)llOUlCA <ITOPUllH> n<Yrpc6yC'TCll TO >KC CaMoe spe~rn T, <l'!llT3ll 
pa6oTy )13WHHbl y<:T3H0811DWeRcR. . 

PaCC)l3TJlHBall p360'IHC )13Wlflfbl c ycTa11os11sweilcll p360TOR, 6yAe•1 
llMCTb )lllll mix onpe.neneHHYIO 33KOHOllle1)HOCTb '11POH3SO.ll.CT8a pa60Tbl. 
0TKi la.llblB3ll no OC'H a6cu11cc BPCMR (CM. PHC. I) II Ol'MC'l3R '1<3lK.llOe 4'!{3· 
'l~l!O• II «K011eu» pa60Tbl, Mb! no11yq1111 xapaKTCpllCTllKY. pa60Tbl Jl3HHOl'i 
>laWllHbl, ROK33bl83IOUIYIO llHKJIH4HOCTb pa60Tbl M3WllH·OPY.llllA. 

q, . 

PHC, J. 

3a KaJ+CD.blH npo~1e)!(j'TOK Bf)e)IC!flf T, 3a K3ll<.llb1A paOO<ulll UHKll, pa6o
'1311 M3WHHa, npOH3SO,Ull B onpe11ene11110 M qepeAOS3HHll pa6o•IHC II SCRO· 
raTCJlbHble XO)la, JtpOH3Be}leT 0.llHCil "' TO )KC onpellCllCllllOC KOn11•1ecTSO 
npoJlyKT3. C11e11ooa1·e11b110, GI STO)I CJ1y4ae (ycTa11on11aweAc11 pa6orbl) "b' 
;rnee>1 B03)10>KHOCTb onpe,,e11RTb Ko1111•1ecrso o6pa6otaH.HOTO MatepH3.oa 
& CAHHHUY speMem1, T. e . raK H33blB3e)ly JO npo11sBOAHTe.1bHOCTb p 36o<ieii 
MaW11Hbl. OTcio.na J1er1<0 onpe,11eJ1HTb nom1oe KOJIH'ICCTBO o6pa6o TaHHoro 
Mate p11a11a 33 np0113llOilbllbll'! npOMC>KYTOK speMCHH .pa60Tbl )13WHHbl. 

.[; 



(6) 
"I "' Ktx + 1 

6 • II aUJHHbl ecTb npoHsBe.lle'HHe cl>HKTHB
T. e. npoH<JBO,!lHTe.1bHOCTb pa H~~)lblA o<~cl>KUMeHT, Ha3blB3el)lblli H:UIM 

HOii npol13110.llll'N!nbHOCTill Ha s 'B OPJJ. ii t e JI b H 0 "CT H, HllH, \fTO TO JKe, 

:~!=~~!Hll~;~:=R 1>00o'lell ~f3TJlllHbl ' . 

TaKHM o6p330M, Q • f (K. 'l ). 
noHHW&CTC9 ae.-K'IHH3, xapa1:Tt.p1t3YIOUl3• 

~ no;1. 1tOJ4>4lH1lHtMTOM HCn0Aa.309aHHA qa~:A ACHb-CWCMY H T. A., a Be 33 pa6o11HR 
HCUO-'blOBIHHC pa6o1111Hl WIWHH :\I atCb pa~pWHU cK034>4'HllKCHT npoH3BO.ilHTeAbHOCTH•-

u..,.,. MIWHHbl. no9TOMY Wt.I llOAHN 3.lCCI> 1 -
, •• Q K 'l..·"1.·YJ.····.., 
np• Y•WI J.pyrn lllAO• not•p• HllCAO 6w ••<TO = Kt, + I • • 

( 
'· ) •. ·' - cot4>4>KUHcHtW, Yli1HTblll10UlHC p~Hqswe no1epH, se 
"1 , t)lC 'l•• 'I. '1o 'I)., ( ) 

A UHKA pa6o••A 11aw••"'· Pa>6op 4>•PllJ·'" 3t a1uo-
a10AIUlHC a paccwatpHeaeww c••••to'"HX cra1en 

. RCTCI nptA.WCTOW -v -. . 
.tHT 31 npe,1.C.1bl AIHHOR CTITbK H IM 
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0TKlla)lbl8aR no OCH a6cqHCC BellH411Hbl T.eX·HOllOrll'<eOKOfO <j>aKropa -
-<j>HKTHBllYIO npouSDOAHTCllbHOCTb, no. OCH Op,!lllHaT K03<j>¢11qHeHT npOH3· 
tlOAHTellbHOCTH, l!OllY4H~! AHarpam1y (PHC. 2), noxa3b1B3IO~IO 3aKOH H3-
l!CHeHKR KO!l<jl(j>H1.1He11Ta npo113BOAHrenbHOCTH. Ha .llHrpa)ote HMee)t :rp11 
KP118blX, COOTBCTCTBeHHO TPC)I 13113\leHHllM t,.., KOTOpble c yeen114e11He)f TeX
HOllOrH'leCKoro (j>ai<ropa acCH)ffiTOTH'ICCKH 111pH6JlllJK3IOTCR K OCH X·08. 

T31<H)! o6p330)f, OOBblWeHHC Texti:O<llO!\H'IC<lKOfO <j>aKTOpa, C OAHOl'i CTO· 
poHbl, j'Be./IH•lltll3eT npOH3BO)tHTe./lbHOCTb, C .llPYJ"Oft-yMCHbW3eT Be/DI• 
'lllllY K03<j>(j>HJ.1He!rra npol1380AHTe./lbHOCTll, '<TO BeJJ.eT J{ •l!Olilll!reHHIO npo· 
113BOJJ.11Te11&110CTH. Hain11.10 ,AH311CKTH'ICCJ<oe !llpCYnfBOPe411e, rosopinuee o 
'tO)f, 'ITO llOBblWeJIHC illPOH3BO,!lHTellbH0<:TH 803)!0lKHO JIHUlb npH )l'ICTe 
B3aHMO.lleRCTBHR ~fClKJzy yKa3alfHbl)UI ABYMll <j>aKTOpaMH. n p 0 H s B 0 • 
AHTCllbt!OCTb pa6o'lell l!aWHHbl llOBblUJaeTCll He npo
nop1.111ot1a;1bJIO yBCJIH4eHHIO TCXHO.iorH'!eCKOfO <j>at<
T op a. Bee)lC1111e HOBblX pa604HX oprailoe, 11osoro ycoeepwem:reoea11-
11oro .llOpororo HllcTpy)!CHTa, tlOBblX, T31( ffa3blBae)tblX BblCOKOnpOH3BO· 

? , 
-----------------------------~ 
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PHc. 2. 

.1111Te11bHbl X cnoco6oe o6pa60Tl<H 'H T. n . 'llH 'II KOeM cJ1y'lae He AaeT n po. 
n 0 p q II 0" a JI b H 0 r 0 llOBblWCHHR npOH3BOAHTe;1bH0CrH )taWHHbl. 

TaK, HanpHHep, saMeHRR pe31.lbl H3 yrnepo.ztHCTOi"f CTanH Ha pa6o<tei't 
H3WH11e (3a60R11a11 MaWHHa 8 waxTe, 6ypHllbHall )13WHHa Ha. HC(j>Tenpo· 
MblCll3X 111111 06b14Hblll TOKap11blR CTaHOK) 'Ha ceepxTBep.ztble cnllaBbl, Mbl 
)!OlKCM CKOPOC1'H pesaHHR HHCTpyMeHTOB llOBblCHTb B 10 pas H TCM 'C3)1blM, 
K33allOCb 6bl, yeeJIH4HTb npOH3BO.llHTellbHOCTb TllKJKe B 10 pas. 0.llHaKo, 
KaK cneeye-r HS CKasaH11oro BblWe, nOBblUJeHHe opoH3BOA11Te.1bHOcrn 6y· 
AeT ecer.11a ltCHt>uie .11ec11T1n<paworo; e 06bl'lHhlX yc.iosHRX AOCTHraer-c11 
llOBb1We1111e npOH380,!lHTenbHOCTH Bcero B 3-4 P333 Hl!H eme MeHbUJe, B 
338HCHMOCTH OT BpeMeHH, saTp3'1HBaeMoro Ha BCl!O)!OraTenbHblC XO)la. 

KaK 6blll0 CKa33110, BCRKOc llOBblUJCHHe TeXH0.10rH'leC.J<Of0 <j>aKTOpa HC
)!HHYCllO 111PH8CJJ.eT K ITOHIUKCHHIO K03cl>cl>Hq11ewra npOH3BOJlliTe.11MOC'nl 
pa6o4eR MaWlnlbl. Tax 'ITO, CCllH AO BBe.ACHHR HOBoro HHCTpyMeHT3, 110· 
111>1waJOmero <reXH0110TH'!ec1rnll <l>aKTOJ>, 11 = a, a nocne ero seeAemtR 
'l = b, TO seer .11a a > b np11 1lOCTOlUICTee. scex npo'l11x yc.1oeHil. 
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flOBblUJeHH!I npOH380AHTeJtbHOCrH, 
CJteAOBaTeJtbHO, lKCJtaR AOCT":;'!~~eKHeM TeXHOJtOrH'reCKOro <l>a1<Topa 

Mbl o6ff33Hbl ()J1H08pe>teHH0 e . OCTH "tTO a03MOlKHO ,1HWb ny
nC.BblW3Tb KO<\J<l>HUHeHT npo~3BOJlH;e~byHreM ~3)1eHWHR yl:JIOBHii, cywe
TeM y!detlbUICHHR aeJIH'llfllbl ... T. . 
CTBYIOWHX AO eaeAtHHR HOBOA TCXHHKH. p e 6 ye T <!( 0 p e H H 0 r 0 H 3 -

BseAeH11e 11oeon Tex11HKH TeopraHH33UH •H npouec
i.teHeHHR yc.,OBHR TPYA 3 H p oe se.neHHe HOBOii TeX 
C08 TPYJ13 no cyiuecTBy, HHa'le <HHR npOH3BO)lH' Te •lb 
HHKH OUIYT HTeJtb11 0 rO nOBblWe 

H 0 c TH He A a c T. non HC)IY TeXHQ.ilOrll'lecKlffi <l>aKT<>P. 
OnuiatU>lllaH .no <>CM a6cuHOC pem a6oqeil i.1aw11t11>1, nony'IHM rpa -

no OCK op,D.HH3T - 11poH3BOll.HTe:~oyc~~!HR npOH3BOAHTCJlbHOCTH- (3): 
<1>11•1ec1<oe H306p3lKe1111e OCllOBH 

q 

Pttc. 3. 

I 
I 
I -t" - -- -- - - - - - - - ·-u1 

elKaT 3 pa3Jrll'IHblM pa60'IHM M3WKH3M OJD!OfO 
K"PHBble I, JI, Ill np11Ha.D.J1 OTOpbl"X coOTee1cTBeHHO HMelOT 11ecTo t'' t, i 

H "Toro lKe \133113\le~HR, y ~ee ~~WC.llHOA .)13\JlHHOA 6y.u.e:r Ta, l«Yl'OPaR 
H t,m· QqeBHJl;HO, H3H6o aBO!DJ{TCJll;l!QiCTb npH O,!l.H0)1 H ~)1 lKe 3Ha
o6ecne'IHT mw6oJ1bWYIO ~ 0 J13l1H0l1 'CJIY'l3e TaKOBOH !IBJtReTCR 
'leM!Oi ~0;tOT.1t'leCKoro 'l'ai<Topa. .., 

>t ammta Ill. er npOH3BOAHTCJllfflOCTH pa6oqeil )ta -
nyHKTHP'll3R "1)Rll3R COAOTBe~:i~aTCJlb110rO epeMe:ttH, <ll)lC3JlbtlOK> pa

WHtlbl, He 33TP3'1HB310llle '9C 

6oqefl )13WHHbl. pa6o'l3R ll3WHH3 .u.aeT np!t)IOC yse.111\le• 
B TO 11pe>rn .caK cn.u.e3111>H3 R> K _ 2 Q .. 2 i<a)l()l3R H3 p36o'IHX >13-

HHe npOH380,D.HTellbHOCrll 1l, npH Q Q 'Q • )teH~'Wee, \le)! Q. (C>t. pHC. 3). 
WHH cooreeTCTBeKllO .u.~eT 11;:wi:. o'iuti:'H:'3 pa«Ma'l"Pm13WblX ) ! 3lllltll He 
Tlp11 ysCJtll'lelll111 K B p33 o11seO.D.HTCJlb'llOCTH OT nosblWeHHR TeJ«-tO· 
)l3eT np1n1oro nOBblWC«HR Mnp Toro npH 0,D.HO)I H TO)! lKe TpeXJ{pa"THO)I 
11or11'1eet<oro <1>a1<Topa. po e <J>aK~opa ace pa6o'IHe )tawHebl .u.aioT co
nos1>1uieHHR ·reXHOllOfH'le:c:;~HHC npOH3BO,D.HfC.,bHOCTH; T3K, npOH3BO,ll.H
sepWeHHO p3311H'IHOe no np11 3TO>I scero .wwb Ha BeJIH'IHHY 
TC.JtblHOCTb Maw11Hbl I yseJtH'IHB3eTCR 
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q 1, a TO op.eMR <KOK M3WHHbl II 11 Ill .l(310T coo'!'seTC1'8e1ntoe yeenH'leHHe 
qrJ II qm H JIHWb OAHa CH,l(eaJlbH3R> )18WHH3 o6eene'IHBaeT T'pexxpaTHOe 
nOBblWeHHC 'npOH3BOAllTCllb'llOCTH. 

PaccMOTpHM, HMeeTcR JtH npeAe11 nosblurett1110 npoH3BOAHTCJtbHOCTH pa-
6o'leA )taUJHHbl. }lo cero 11pe)teHH cyw.ecrey10r onpe.u.e11eHHble yCTaHOBKH, 
HCXO.il!llUHC 113 Toro, 'ITO np011380,D.HTCllbHOCTb pa60'leH MaWHl!bl MOlK'HO 
yBCllH'IHB3Tb 6ecnpe,l(ellbHO, eCllH IOICTb COOT8eTCTI1y10UIHK pa6o'IMA lfH• 
CTpyi.teHT, C1<3)f(C)I peseu, H AOCT3TO'IHOe KOolH'leCTBO 9HeprHH- 06bl'IHO 
npH DOCTpOCHHH llO:SOA MlllDHHbl C'IHT310T, 'ITO npe,11eJ10)! fiOBblUIClillR 
np<>HSBO.D.HreJtb1tOCTH 11sJ111eTc11 pelKyw,311 cnoco6noCTb 'HHCTpy>1wTa. Ha 
C31<10>1 lKe .u.ene npOHSBO,llHTCJlbHOCTb KalKAOH M3Wl!Hbl nOCJte onpe.u.e
JleHHOro 33MCTHoro nOBblWCHHR aCCHllDTOTH'leorn 11pll6.lH)f(3CTCR K HeKO· 
TOPOMY npeAeJty H ,D.8ltbHeAwee nOBblWCHHe TCXHOJtOrH'ICCKOro cj>3KTOpa 
11e ,iaer 33llcTll ~ \'O flOBbl:UeHHR r.pOH3BO.ilHTeolbHOCTH. 

06paiual!Cb K OCHOBHOA <l>opMyJte npOH3BO,l(HTeolb'llOCTH (3), 311311HTH· 
'leCKH onpe,D.CllHM M3KCHMYM npOH380AHTeJlb'llOCTH pa6oqeil M3WHHbl. O'le
BH,D.HO: 

llJIH 

Q - Um K 
NI.IC~ - H-00 Klx + I 

I 
QMl k< = -

1
- · ,, (7) 

Ta'l<'l\<M o6pa30M: I) BCl!Kall pa6o'lall M3WHH3 HlleeT npe)leJI TIOBblUIWllll 
npOHS'llO)lH•fCllblfOCTll nyTeM llOBblWCllHR TeXHOJIOrH'ICCKOro <jlaKTOpa", 
T. e. K3K <ibl 'Mb! 11H n OBblW3JIH n OCllC)lH•Hft - nyTeM JIH Blle)lpet!Hll HOBblX 
HHCTpYMellTOB, nyTCM Jiii 0,l(HOBpCMCHHOii pa60Tbl HeCKOJlbl<HMH 1111CTpy
MCHT3MH II T. n., - IBCC pa1n10 npOH380)lHTellbHOCTb 60JtbWe onpeJteJteH
noA 'BCJIH'IHHbl HC 6y)lCT; 2) npeJJ.ell fiOBblWeHHll npoH380,D.HTCllbllOCTll 
pa60•1en ·M3UIHHbl onpe.l(eJ111ere11 BpeMCHCM, 331'p3'1·HB3eM·blM 'H3 IBCnOMOra· 
TCllbHble XOJJ.a; •ICM MClll>Ule 9TO BPC"Mll, TC'>! ,l(allbWe Mbl H3XOAHMCR or 
npe)leJta II TCM 60JlbWC BOSMOmHOCTH nOBblUlelU!ll npoH3BO,D.llTCllbHOCTH. 

Y11<aaaHHblli npe,l(e11 eCTb <rncTo reopeT11'leCKHii H 11e.l(OCRracMblR; s ca
MOM .D.CJte, sroro .npeAeJta Mbl MOlKeM JJ.OCTHrHYTb JtHtUb npH 6ecnpe}.(e11b-
110M )'iBe/IH'ICHHll TCXHOllOl'll'leoKOro <j>aKTOpa, 'ITO, pa3yMeeTCll, He'llOS· 
MOll<:llO. iflp&KTH'ICCK11 9rOT npe,11en 'HacTynaeT ropa3AO pa11bw e Kor.u.:i 
TeXHOllOrH'leCKHl't <l>aKTOp HMetr cpaBHllTMbHO He60i!bUIYIO BCJIH'l~Hy, T3K 
1\31< nOBblWOHHC 9TOro 4>aKTOpa CBll3aHO e onpe,D.CJleHHblMH 3KOHO&IH'le
CICH)IH 33Tp3T3'MH ~pacxo.u. 9HeprH·H, HllCTPYlleHTa, AOporoii MeXaHH3M 1>13· 
UlHllbl 1l T. ,D..) II, Clle,D.OBaTeJtbHO, oryJlbHOe nOBblWe:HHe TeXHOllOMNeCt<oro 
<l>ai<Topa He TOJtbKO 6y AeT 6ecno.ie3Ho, HO II '8 p e AH o. 

,ileRCTBHTCllb1fO, pacCMaTpHB3R J<PHBYIO npOH380}.(HTeJtbHOCTH .pa· 
6o'!eR M3WHHbl Ill, )!bl )IO)l(e)t YCT3H0811Tb npe.11e11 TIOBblWCHH!I 
TeXHOlrOMDlea<oro <l>aJ<Topa. Ee."111 nosblwem1e <j>aJ(ropa .llO K -= 2 .u.aaa.110 
onpe,11eJteHHOe OWYTHTCllbttOe nosblWeHHe npoH3BOAHTe.1bHOCTH pa6oqell 
MSUIHHbl, TO noc.ie 9Toro 3H3'1eHllR np0113BO.llHTC•~bHOCTb nOBblW3CTCA 
npax-nl'leOOt 11eaaMenio; 'II Km< 6bl >lbl HH icrap3'.llllcb ysenH'IHB3Tb K, yse
Jl1l'l1l83R MO~H()Cfb )13WHllbl, ,npHMetlRR ,l(Opor oA 1t11crpyMeHT, C03,D.3113ll 
llY'IUJYIO KOHCTPYKUHIO PaOO'IHX opraHOB H T. A. H T. n., ace p3BMO nOBbl
we1111e np0113BO)lHTeJtbHOCTH pa6o'lell M3WHHb1 6y.lleT CO!lepwe1mo ltH· 
'ITO)f(HblM, II BCC nepe'IHC.1CHHble )teponpHllTHll HH'lero MpoMe He n p 0 -
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u 3 so ;p1 Te,, b .a bl x s a T pa T 'Me ~1oryT .11aTb, 1160 Mbl nepewirn sa 
9KOHOMH'ICOKHll 11pe.o,en nOBblWCHHR TCXH0.10rH'ICCKOro lj>aKTopa. 

PaccltaTPHBaR K>J>HByJO npousso.11Hren1>HOCTH II MalUHHbl, saMe'laeM, 'ITO 
npoHa!lO'AHTeJ!b'H<lCTb 3'l'Oll MawHlibl BOO~IOlKHO Ollzy'THTeJ!bHO ll()llblCHTb H 
sa npc.11cnoM K = 2. )leACTBHTCJ11>HO, .o,o 3H3'1CHHR K = 4 :npo11sso.11H

·TC.111>HOCT1> MaUJ111ff1>1 II .o,ae-r onpeAenei1Koe nos1>1wewre, MO~ee 61>1T1> 9KO· 
80)111'4CCKH 110JIC3HblM. 3a 9TH~! npe!IC/l0)!, aHaJ!OTH'IHO CT3HKY 111, H8CTy

·naeT 0611aCTb 6ecnOJTe3HOTO ROBblaJCHHA .TCXHOJ!OTH'ICCKoro lj>aKTOpa, 
·9KOHOMl!'ICCKH llB•1lllOlJ.lUOCR B p C .ll H bl M. 

.. A11anH3 pa6or1>1 3 MaWHH n 01<as1>rnaer, <tTO, Bblno11HRR o;:n1y H TY )l(C 
pa6oTy, npH fleKOTOpblX 3H3'1eHHllX K OHU HllCIOT npH6iiitaHTMbllO ON<
Hal<OBYJO npOH380.0,HTCJ!b1!0CTb ('B6JIH3H ·Ha4ana KOop,D;!!HaT). Pa3H!1U3 B 
HX npOHSBO.O,HTCJ!liHOCTH yseJTll'4HB3C1'Cll c ysemt'IC/n!CM TCXHOllOrH4ecKOTO 
;j>aKTopa, npH4CM npe.l(Cll 3KOHOMll'ICCKOro <HCnOllb30B3'llHR MaUIHHbl 111 
nacrynaeT :pait1>we, •1eM y MawHHbl II, H y M3WHHbl II paH1>me, 'IC)I y Ma
WHHbl 1: <:miA&'B3TClll:IHO, npH B03M0)1(H0CTH 110BblWeHHll TCX'HOllOrH'IC· 
CKOro <!laKTopa, 'MOlKCT OK33aTbCA 'lleBblrO,llllbl)f HCROllb308aHHe 9TOi! 803· 
MOlKHOCfH na l1aw11Hax II 11 UI H BblrOAUblM 11a M3W·HHe I. 

8 'ICM JKe rrpHHU;Hn11a111>naR pa3HHUa 11emey Y.Ka3aHffblMK Maw1JHa~111. 
paoc•mraHHwrn t1a OAHY ff TY me pa6oo'y? Bee 3 1Maunmbl MMCllH o.o,HHaKo
Bbl~ pa6o'l·He opra111>1, oJJ.1111<tKoeyio aoopyJKellliOCTb. l!To ;KC l!Bl!RercR a 
9TOll e11Y'1a c <l>aKTopoM noa1>1ww1111 npoH3'B0.11HTe.11>11ocru? B1>1we 6blno 
CK~aHO, 41'0 Tal«>Bblll <l>aKTopOM l!BJ!RC11CR <1C09<1><!>HUll~T Jlj>OH380.IUITCJ!b· 
!IOC'J'H. Mano llMCTb BblCOKHA TCXJIOllOTHqecKHA <j>31<rop, CJ!C,Ay·r o6ecne
"m1'b 011pe.11enW'H)'IO 8Cllll'lll'HY l<031j>cj)}!W!em'3 n p-OH3BO)lHTCJ1bHOCTH, KOTO· 
pb1A B CBOIO O'lepe.Ab 331lHCHT OT Te.XllOllOnl'lea<OTO lj>aKTopa 'II B ~ e 
>I e u H ec no Mor a Ten b a bl x x o AOB. Tax Kai< >11>1 C11pelnmCJ1 no
BbltuaTb TCXHOilOrH'ICCKHll <j>ai--rop, TO, O'ICBH.IUIO, ocracrcll JIHWb 0,A41H 
oyr1> .111111 noabiwenHR K09<~<1lHllHenTa npomiso1111ren1>11ocTH, 'ITO np11ao· 
)ll!T K ueo6XOAK)!0CTll Bl!C.O,peHHll 11p11HUH113 a 8 T 0 )I a T "3 all 11 H. 
MawHua I u>1ecr TO OT1111'l11e OT >1aw"11 II 'II Ill, •LTO ona no1111ocr1>10 3'8· 
TOM3TH3Hpoaa11a. MawHlla II aaroMa1'Ha11poaaHa .111w1> 'laCTH'IHO. Maw11-
11a UI - 061>14H3.R Neaaro>1a1'HS11po11a11liaR. KaK s11.o,11>1, H· 6011ce pauHo· 
H311bHO nocrpoe1111an pa6o>1aR '>laWllH3·38T0)13T (I) TaJ<JKe HMCCT CBOH 
.npe.11e111>1 Hen0.1b3083Hl!A, 111oc.1e .O,OCTHlKCHHR onpeACllCllHOA BCIH!'ll!Hbl 
rex11onorirt1eCKoro <l>aKTopa CT3HOBl!TeR HCBblTO.IUlblM llCTIOilb30'83HHe II 
3TOH )!3WHHbl. 

113 9THX paccylK.O,CHHll CT3HOBHTen llCllO, 'ITO nOBblWCHHC TCXt!OilOrHqC
~KOrO lj>aKTQPa AORYCTIO!O ilHWb AO onpe.11e11en11oro <llPCAella, noc11c KO
TOporo Mbl AOll>*llbl n p II M Clll ll Tb c II c A y IO Illy IO 8 bl U1 e c T 0 II -
lll.Y IO p a 6 0 'I y IO )! aw ff II Y- aro B 08010 O'ICpe.IU> 03Ha'laer, •4TO, 110· 
,Bb1W3ll TCl"JOllOrH•1ec1mA <t>aKrop, Mbt OJJ.HOBPCMCHHO A0il)l(Hb1 crpe~lHTb· 
en "10BblCHTb K031j>lj>11u11em- <llpOW3BOJJ.HTCJ!bHOCTH RY.TC)! 3BTOM3TH331lH•I! 
eenOMOraTCilb'HblX XOAOB A3KH0ft M3WHllb1, ·nyTeM COKP3lllCHHll BpCMCHll 
.ee XOJIOCTblX X0.0,08. 
· TaKHM o6paaoM, nosb1we1rne ·npott300.o,11Ten1>HOCTH .11011Jt.'HO 11TT11 .no 
.JlDYM /lYTll)!, K3K 33 C'ICT TCXHOllOrH'ICCKOro lj>aKTopa, T3K H ea C'leT KO· 
3<l>lj>11u11eura npOH380.ll,HTCllb'HOCTH, II 33)laqa 1110CTpOeHHll coepxnpOl!3BO· 
)\HTen~n.oll ~t~WHllbl ,aOll)l(Ha no.1yqur1> eeoc paspe wettue nyTel1 noc,1CAOBa
T~111>Horp p~3'BHTHR 'K3K p a 6 o 'I 11 x, TaK • u o c n o .M o r a T c .n b 'H bl x 
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opra11os M3WHHbl. Bb1pa>Kalle1> o6 a 
HO no 'K3lKAOi! 113 'llHX '8 OT e11 p 3HO, Mbl KaK 61>1 l!)!CC)! ,!l'BC •1CCTl:IHUI>1; 
M3Tl>eR 'BBll "'' peAJ<o CTOnm JI. l:IHOCTH He HMCC)t B03MOlKHOCTH ROAHH < 

"' n...,HX CTyne11ei!· AJ!R Toro q o6 
B03MOl*HOCTb, cneeyer CJIO>*H fb o6e lie~ ' T bl no.1yqHTb 9Ty 
APyr .11pyra; 9TO Aacr 'B03ll0lKHOCTb CB06~HUbl, C!Ulll(3f! llX OTHOCHTCllbHQ 
pal!Cb Ha cryne.im TO OAHOli 1'0 APyrOll ne .11110 ROAHIU!3T)>CR BBepx, om1• 

Bee yi<a3a11H1>1e ~1aw11111>1 ~PH Mant.1x cr1111u1>1. 
JKe ca~1yro npOJf3aoAHTCJ11>HOCTb -q 3Haqe11H2x K Aaior 'llPHMepno TY 
11an&we )!bl OTCTOHM OT H3'1al!a 'Ko: A~:AC3nbH3ll> )13.WHHa, T. e. 'lCH 
MCHCHHll aB1'0MaTH3Hp088HHblX M8W~! I! H~:~M 6on3wc l3blTO.lla OT <llp11 ~ 
Tex 0 611 a c TR x, r .ll e a 6 c 0 JI IO' OPOT. TO 03Ha'laer, \ITO g 
rH'ICCKOro <l>ai<roipa M3 no Tl!Oe 3H3QC<llHC TCX•1ono -
11e Aae,. OIIlYTHrenbHOr ' , 3'8TOM 8 TH3all11R M8WH11 
TCJ11>>1:1ocT11 B ·rex .)ICC o6 o no11b1We11Hn npoH3'BOAH· 
ilo . llaCTllX r•e 3H3"e 

r H 'I e C'l< or o <I> a KT 0 'P 3 (<I> ' ~ , H H e Tex H o •· 
HOCTH) BC•l'llKO 3BTOM31'1iKTHBHOii '1'J)Oll3 ·BOJl.HTellb -
nep'Bel'lwell 'Heo'6xoA1H;Oc:~3~UHll )13WHH llBMICTeR 

Bo DCCX Halll'llx paccy)l(JteHHA • . . . . 
cropOHoA npOH3BOAHTe11b110CT11 x )~a~~~nra.1Hc1> ilHWb c KOllH'lecreemioii 
c TB 0 BblnycKae)tblX pa6oqell ~taWHH A bl, ROA~asy11eoaR, 'ITO d( a q e -
ne1111oi! HOpMe, onpeAelleHHOMy «!>Tall~y:1s~e11HH eo?TBeTcreyer onpeAe-· 
Ae.1Hli ea npOH3BO.llCTBe c Henpep1>1 • p11 nnoxo>1 >Ke 1<a•1ecrne H3-
cmo11ar1> np1·mu11ny B 3 a HM 0 3 ao:~)~I :~TOKO~t 01+1! He 6y.o,yT COOTBeT-
11 e 6y .11 eT 'llO)lrOT O BllCHO - MOCT•H, C3MO H3AC•1HC. 

6
" 0 T 0 I< 0 M, II pa6o•raff M3WHH3 Ul~0:3~00.ll~'~ AY H e TI p ep bl 8 H bl M 

btTb 0 c Ta ff 0 B ,, e Ha - 'Ile ' • ...,all 9TK ACT3J!H, AOll-3 
80,AHlleR 6paK, .llOil)l(HO C'IHT3T::e:a,1aJKeHa, BPCl!ll )l(C, 8 KOTOpoe n p o113. 
6y.ileT, CCJIH nO'leMy JIH6o n p ~ n 'RPOCTOCM pa6o'leA 'M3Wl!Hbl. l!To lKC 
YCTaHOBJICHHOMy K3QCCTey? • 3TH· ,fa c TH Tb H3.ll.Ci1Hll, 'Ile OT8C4al01l.(HC 
Ke nOTpe6yioT 'IPe3l!CpHoro RO'B ACllHll npu Jl3JlbHeAureA HX 06pa60T
M3WHl:lbt, HX <>6pa63Tb1D310ll(He A~WCHHR 'BCnoMoraTe,TbHOro BPCMCHH, H 
1111 'I e c T 8 a H3rOTOBilllCMblX' 113 AYT 11<aTacrpo<1>H<tCCKOe CHHlKe111!e Ko·. 
Bb1TCK3CT 113 ~>OPMYllbl (3). ACJ!Hll 8 CAHHHUY speMCHlf, K3K 3TO 

11TaK, K a "'e c T •B e "" bl e t!C.llOCTaTKH 
H bl )I - K CPblBY flPOH380AHTCJll>ll npHBO.l(llT K K 0 JI II q e c T 8 e H-
6b1,13 nponylJ.leHa H He 61>111a llO B OCTH 8 TCX CllY'l~RX, KOr.l(a ACT3llb 
sa11 npo11sso.1t11Ten1>11ocr& npeAn -H~;:: 113bll1'a c <llpo11sno.acraa. CpaBHH
HOCTblO 11en11, KOTOpa11 381tHeKTPOT np ~ HenpepblB'llblM noTOKO)I < 11po•1-
HOCTH, MOlKC&I CK333Tb 'ITO 6paK np 0 IHOCTH 'K3JK.l(Oro 3BeHa 8 OT.ll.CJlb• 
03118\laeT npopbls !11pe.«~p.Hll1'HR 8 Je.no~~BOAAll(HA J< npopblBY B «38CHC>, 

Bee paccyJKACHMR 01'llOCHTe~1>'HO o • ~ • 6 . 
nepHbtMH If .ililll rpynnb1 M3W•H;I B e A OH pa 04eA l13WHHbl 0CT3HYTCll 
TOM 9CII011oraTen1>1:1oro apeMe1111 ::O~~~ - uexa. CoorneTcroea11wM yqe, 
BOAbl pacnpocTpa1111r& TaK~<e " 113 npe.11np 6yJteT e1>1wenp11eeAem11>1e Bbt
npHRTHe, pa6oTaJOII(ee Ha oc11oae HllTHe o uenoM. CTp11 !ITOM npeA
MOll, )IOJK'HO ynOA06HTb Mawm1e ~i;~:c~H - yeT31108H'BWeAcR CHCTe' 
K3K )fllOTO'IHCl!eHHble o p y111111 co HX 'J)33Mepoo. ilo.1to6Ho TOMy 
" aWHJlbl, TO•IHo Tai< JKC MHOl'KC :a~~=:r- llHWb opr3Hbl OAlfOA pa6o~eA 

M3Ull!Hbl OOP33YIOT T~Pb JIHWb 

• . 3AeCb peqb llAtf JIHWt. 0 6paK 
.cawH~t.1. J13 TIKHx .1.era.1eA • uexe eye, uc OrTAp3a*a10utewca tta Maqccree uwnycKaewolt 

THA•• Co6Hpae1 asrowamHnY. 
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0.l(llOpo.l(llble opUHbl npe.DJIPHRTHR 'B ue.10)1 (Ma pKc). flo.llo6HO pa'60'lel't 
M3WHHe, npOH3BO.llHTeJib110CTb T3KOro cruraHT3> 6y.llCT 33DHCeTb !(3K OT 
M3W'lfHHOro o6opyAOB3HltR - BOOPYlKeHHOCTH npe.llRPHRTHR, T3K H OT 
ecnoMOraTeJibHbtX qpraRH33U1tOHHblX OO.llrOTOBHTe.1bHblX pa6oT, KOTOpble 
conpoBOlKA3IOT pa6ory arol! n1aU111Hbl>. 

CKOpOCTb <KOHeel!epa, ycTaHOBJICHHblA rrpoH3BO.llCTBCHHb1R p11n1 e 3TO)t 
CAy'lae 6y.llCT R8JIRTbCR TIOK333TCJICM npOH380.llHTCJlbHOCTH npCJlnpHHTHR, 
Tai< lKe '1<31{ CKOpOCTb pacnpeJlemtTe•lbHOro 83.113 B 38T0)13TH\leCKOA M3-
WKHe RBllRCTCR TIOK333TCJICM npOH3BOAllTeJibtfOCTH 3DTO~taT3. npeJlRpHH· 
Tiie c C'llOBOfl TCXHHKOi'l>, c HOBeAWHMll coeepWCHHbl)lff, 11blCOKOnpOH380-
.l.HTC.1bdlblMH pa6o'lliMH M3Wlll®fil (Ha rcoao611e H31Ull')( '3380.ll01HIH'3H
TOB) MOlKCM ynO)lOOHTb pa6o'leA )13WHHe, KOTopaR ata6lKeH3 coeepweH
HbfMH 'P360\IHMH opraH3MH, y 'KOTopoA "IPC38bl'l3AHO llblCOK TCX'HOJIOrH
'lecKHA <jlaKTOp. B1>1cOKOR npoH3BOAi!Te.ihHOCTH Ha aTnx npe.llnpHRTHRX, 
T3K >KC IK31< H3 11blCOKOnpOH3DOAHTeJib1lOli 'M3WHHC, MOlKHO JlOCTllMIYTb 
JIHWb nyTeM CO'leraHHR BblCOKOro TCXH0110rH'ICCKOro <jlaKTOpa c BblCOKHM 
KOG<l><jl111.111eJrTOM npOH3B<>JliHTCJlbHO'Cm, KOTOpblli, '8 :C/ly.'lae opraHHSauHH 
npoH3BOACTB3 c 'HenpepblBHbl)I OOTOKOM, 'ltMeeT, A0JllK0H HMCTb M3KCH
M3JlbHOe 3H3\ICHHC {CAllllHU3). illoc11e.llHCe JIOOMOlKHO JllfWb npH )I ax. 
C1Ul a II b H 0 )I c 0 K pa 11.l e" II II BCnOMOT3Tellb'HOTO "llJ)CMCHH - <D p e -
Me H II x 0 JI O'C T 0 r 0 x 0 A a npeJlllj)llRTHR, AOBCA~HHCM ero AO HYJIR. 
M311eAwee noe1>1we1111e epeMeHH XOJIOCToro xoAa 'lleM·HHYCMo Op!l,J!CJleT K 
i<aT3CTPO<l>H'ICCK0)1)' na.lleHHIO npoei<THOli npOHSBOAHTCJlbHOCTH npe.ll
npHRTHR e CHAY e1>1COKoro TexH011orH'lecKoro cpai<Topa. 

c )lpyroli CTOpOHbl, RO.ll06HO TOMy G<3K cnen3R TOHl<3 33 oryllbffbl)I RO· 
BblWC11HeM Teic11011orH'ICCKOro <jlaKTOpa y pa60'ICR M3Ul'llHbl npH80JlHT K 
6ecnom~3HOR, B p e A 'H o li neperpy3xe pa60<1eA MaWHHbl, Tai< H cnenaR 
roHKa ea rcoa1>1weK111>1MH «Te~maMH> 'Pa60T1>1, a a K JI io 'I a IO'll.l 31R c 11 
8 Ille p e T p y s l( e 0 6 0 p y A 011 a H .If R, npKBCJJ.CT K H H 'IT()< )I{ ff 0 My 
nOBbl'Ulet!JiJO npo110llO'.llH'l'eJ11>11()1C1'H, 1( 'BPeAHOA nepef1Py3Ke llpeA:llpHRnlR, 
K KOJIOCC3JlbHbl)I AOllOJIHHTe.JtblthBl pacxOA3ll KaK no TPYAY· TaK 1+ no 9Hep· 
rHH,1( npelKAC'llpeMe'll~IO 'MY BblBO.llY '113 <:TpOR )13WHH· 
ff OT 0 0 6 0 p y Jl 0 8 3 'H HR. 3.llCCb, T3K )l(C Q(3K np11 'P3°60'leil M3utHlle c 
BblCO~ll'M TCX'HOJ!Or'H'ICCKHM <jlaxropo.M, 0 c H 0 8'11 0 e B H H )1.3 H H e Jl 0 II• 

>KHO 6b1Tb ya;e,ieHO 8CROMOraTCJlb'Hb1M - XOJIO CTblM 
XOA 3.)1, Bee O!Jlbl A0111Kllbl 6b1Tb 6pOUJeHbl Ha 6opb6y c llpocTORMH, H3 
n1>am£.lbH)'IO opraHHGauHIO n~BOJICTBa, 113 C0'3AaHHe lKCJ!e3HOli np"OH3· 
BOACTDOHHOA TPY.llOBOR A11cu11nJ1HH1>1. HoeaR TClCHHKa 3THX .npe.llnPHRTHfl 
(33'80A01HHf'3HT011) Tpe6yeT cosepweuuo OTJIH'IHblX (OT CTal)blX npe)l
npHRTHli). 11oa1>1x ycJ1osnl! pa6or1>1. B1>1coKaR cryneHb eoopy>KCHHOCTv. 
Tpe6yeT 'M3KCHM311bHOTO COKpaweHHR XOJIOCTblX XO.llOD. TOllbKO fi'Pll STOM 
ycnoeH11 6yAeT o6ecne'ICHa BblCOKaR np0113BOAHTCJlbHOCTb &THX npe.ll
.npHRTHK. TonbKO 11 'PesynhTaTe 'HCco61110.lle1111R yKaS31lHbtX yc11osHli ·11a 
t13WHX 3380A3X-rllT3HT3X MO>KeT HMeTb ')leCTO T3KOe DOJIOlKe!!He, KOr)la 
npoH380ACTBeHHblil nJiaH (npOH300AHTellbHOCfb) BblnOllHReTCR He 6ecne
pe6oAHoli paOOTOli, He 113 OCH011e y c T a H 0 B H ti w e f" 0 'C R n p 0 'H 3 -
1l o .ll c T 11 e H 11 or o p H T M a, a DYTeM n e IP H o .ll 11<1 e c 1< H x cw Ty p -
Mo 11>. B H3\la11e )tecRua 3380A <llO'ITH 'He n1>1rcyCKaeT TOBap110A npOJlYK
UHH, K cepe.llllHC ·MCCRU3 OH cHa611paeT Te.Mnbl> H JIHWb B nocne.l(llell ,Ile· 
l<3.l{e 33BOA 1lb16pac1>1eaeT npOJzyKUlllO 8 T3KHX 1(0JIH'ICCT83X, 4TO Me<:R•l
H3R nporpamta OK33blBaeTCR BblnOllHCHHOli 'HllH n0\11'11 8bl00.'IHCHi!Oli. 

HlllK.-Mex. r. A. WAYMf/H 

EcJIH o nepn1>1e JICK3Abl 'P36o·ra 0 
H3'1KH3e1'cR f'OHK3 cyemR n 'a! c cnpoxna;melh, ·ro ·B l<OHUC )fCCRU3 

o6opy.llOB31111R, Ta~ H pa6o~el! ~HJl~u66~~~~0.llffwaR K oeperpy3Ke K3K 
<.r 0 111(JI> (no OKOH43HHH )ICCllll3) ff~'IHHae ' • KaK np31JHJIO, noc11e T3KOli 
•lblxa, •nepHOA <llPlfBC eHHll 0 n TCR nqmon. CRO'IHHOK> - OT· 
~UJTypMa>. JI OPll.llOK ,pesy.1bT3TOD 33KOH'l·nowerocR 

.llJIR np1rnep3 MOlKeM npH,BCCTH l(9HHblC no 'llblR 
.l!OM «lliapHKono,llwHnHHK:o HM ll M K omieH1110 n11atta saso· <rn. ;me. 4). · · · araH08H4a sa asrycT 1933 r. 
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HHJK.-Mex. r. A. UJAYMflH 

BMecTO '!lenpepblBHOfO palltlOMCp'llOro Bblnoimemrn 3aaa1nrn HM.e'er 
>fecTO tiblllleon11caKHa11 KapT11Ha. H npeanp1111T11e c BblCOKOl't Texn11Ko11, c: 
yt'Tattos11sw11Mc11 npo113soacTse1111blM pHTMOM nepecTaeT cymecrsosarb, 

11
a ero MeCTo scTynaeT cwTypMooa11 c11cre>1a>, xapaKTep11CT11Koil KOTopOl'i 

cny>KaT {11)11BCACHHble a11arpa&rnbl. 9TH JtHarpaMlfbl RBJlllJOTCll B 113BeCTH0)l 
:)1blcne re)meparyp110A 1<p11soA. 01111 co scel'i oqes11Al!OCTbJO yKasblBaJOT 
na 60JIC3Hb npeanp1111Tllfl, Ha TY JIHXOP3AKY, KOTOpa11 rpen11eT npeJJ:llPllfl

THe B ue.10)1 •. 
TruorM o6p330M, npeanp11111'11e, pacc<111IT'3KHoe 11a 6eonepe6ofuryio pa-

6oTy, c onpeACJICHHbl)t ycranOBJIClfHbl)f npoHSBOACTBeHHbl)f pwrnoM, H3-
<llfH3CT ,nel'iCTBOBaTb c:pb1BK3MH>. B pesynbT3Te npOltSBOAHTellbl!OCTb npe.n· 
llJ)llflTHfl OTCT3CT, 'B TO spC)fll KaK paCXOIJ.bl HCK/IJO\{lf'fellbHO pacryT, II AO· 
po roe nepe0Knacc11oe o6opy 11.oea1111e np11xo.n11 r K npe>KAespe)teotHO)ty 
BblBOAY :A3 CTPOR He TOJlbKO no np11qm1e asap11il, HO II BClleACTBHe npe
>K.a;eepe)fCHHOrO, T3K H3Sb1B3e~1oro ccrecTBeHHOro, H3HOC3. 0'1eBH.!OIO, 
np11q1111a - 11e 8 n.iox-o&t 'IC3llecTBC o6opyAOB31lHfl, llHCTPYMCHTa, 'HC B 
opyAHllX np0113BOACTB3, llC 0 c11a60A TCXHll'ICCKOA soopy>KCmiOCTll npe.a;
npHllTllll, a B H3Jllf\{lfll qpeSMCpHO 60llbW'llX, 11e.a;onycTHMblX Alli! A3H110r0 
npOH3BOACTB3 cxonOCTblX XOAOB>, B OTCYTCTBHll lKClle3HOA np0113BOA· 
crBCHHO-TeXHll\{COKOA AHCUllTIJllfHbl, 'ICOTOPYIO Tpe6yeT ·1108311 TeX"lllfK3. 
<.UellO, CT3ll0 6b1Tb, ti TOM, \{'f0 llOBble1ycnqBHfl pa31l11Tllfl npOMblWJ1em10-

CTll 11PC6YJ01" pa6<rrbl no-HOBOMY> (C'NlJll{H). 
):lnn 'Hllnt0crpau1111 11sno>1<e1111oro pas6epe'M 1<011KpeTHyt0 o6naCTb pa6o-

411x Maw1111 _ , M e Ta n ;i op e >Ky Ill 'II e c Ta 11 <K H. 9Ta 06.1aCTb pa6o· 
•IHX M3WllH Hl1P3CT OOHOBll)'IO 'H pcw3!0Uf.Y10 pOllb 'B Jtawei'f CTpa11e, OCBOC
ltl<C 11x 1mirnerc11 Hcornom110A sap;aqef.t AJIR. KpoMe Toro Teop1rn 11cnonb
aooaHHR Me'1'31flfOpe>KymHx ·CT3HKOB C•lllTaercR, n o cpa1lH~HHIO ~ .npy'l'll~~H 
M3-WHH3MH, Hatt6onee 06oc11oua1111o!l H· u llel<OTOpOA 43CTH aaK011qe11110H. 

n pocne.llHM p~we1me n OCT3'BJleHHOll 3~A3'111 'C TO'IKlf spcHHfl )'33KOHeH · 
11ol'i 11ayKH, T3K .11&3,b1B3CMOA cTeop1rn pauHOH31fbHOT0 11cno11b30B3HHll Me

\ 
T3JlllOpClK)'lllllX CT3'11KOB>. 

l!TO H33blB3eTCR ' npOll3UOAHTellbllOC1'bl0 cTam<a, '11 KaKHe cy!lleCTBYl01' 
tpopMynbl AJlll ee onpc.a;eneHHR? Pacc)101pe1me 11ayq11oro .. 6arama cT eo
P"" pau11011an1;11oro HOTIOllb3083111lfl Mera11J1ope>KylllHX CT3HKOB> npHBO· 
;!HT K C3MblM paSlfll'IHblM onpc.a;elfCHHR¥ np0113BOAHTenbHOCTH CT3HK3. 

cnp0113BOAllTelfbllOCTb CT311K3, K3K CT3HK3 AJ!fl rpy60i'f 06pa60™H, 113-
lfepf!CTCll eeCO)l G CTp)?KeJ<, 011111>1aCMblX B qac. nosT01iy np<ma:BO'JJ.Wre./lb

nocTb cTaHKa, BblP3>KeHH3R B sece CTpylf\CK, COCT3BJIRCT 

0 = ..i;!_·t·60 Kt/•3C, 
. 1000 

(8) 

I 

r.a;e q- nonepEl'IHOe ce•leHlle CTPYllOMI B MM', v-c:KOp-OC'Th pe33Hllll B 
Mbt1111., a 1 - sec e.11.111rnu1>1 06"1>e~1a 1>1arep»ana e t<r. 9 To Y Pa B H _e
H H C nOK3Sbl1l3C~ qTO npOH3BOJl.HTeJlbHOCTb CT3HK3 
1103p3CT3CT CO CKOpOCTblO pe33H1f. fl. nosTO)f)' AJlll 
1<aH6011ee 1lblf0AH0f0 11cnOJ1bSOB3HHfl CT311K3 11eo6 -
x 0A11)1 0 Bbl 6 Hp .a Tb n 0 ti 0 3 M,0 lK H 0 c TH 6 0 ,, b my JO . c K 0 -

l npHBCAtHHe I Kl"ICC'ti.C npHWCpl 3alOAI cllJapHKOOOA,tDHnHJUi;• BM 8 KOCW C..lY'llC 
Ht 03naq1CT ~TO 910T 311B.OA IBARCTCR XYAWHW. K (0'.llC~CHHIO c.n.e.iyeT OT1i1CfHTb, qyo 
aea.11ortt11HaA· 1tap1HHl cyutCCTl)'CT H HI Ap)'rHX H3WHX npeAflPHITHRX c BblCOKOA TCXHHKOlt 
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p 0 c Tb p e 3 a H If fl. 0JUJ3KO &TO nOBblWeHHe CKOPOCTll ll&!eeT 'HeKoro· 
pblA npe.a;ell, 06yc11os1mBae&fbll'i CTOi!KOCTblO pe>KylllHX KpOMOK HHCTpy
MettTa:t •. 

Hs 111fTaTbl llOHO, •ITO <1>op1>1yna np01131lOAHTCllbHOCTH (S) Cll)'lKHT OCHO• 
B3Hl!eM )IJlll o60CHOB3HHR Bellll'lllH CKOpOCTel't peSaHHfl, np11 KOTOpblX CT3· 
HOK 6y.a;eT pa~HOH3JlbHO HCnOlfb30BaH. 9Ta )f(C <1>op1>1y11a (S) cny>KHT, 
OCHOBOl'i A/Ill cospeMeHHOll <TeOpHH pauHOH3Jlbtt0ro HCOOJlb30B3HHfl Me· 
T311110PC>Kyllll!X CT3HKOB> H, K3K npaa11.10, npHBOAllTCll 'BCeMH 3BT<>p3)fll, 
HsnaraJOl.UH)fll YK333HHYJO TeOpHJO. 

<l>op&1y11!!py11 sa.a;aqy o ma11s1>1ro.a;Heihne)1 pesaHHH> no Ter1llopy, ro· 
BOPllT 06 YK333JUlll cCTy<11eHH, H3 KOTOPYJO HY>KHO no110-
lK HT b p e )f e H b ('1 II c II 0 0 6 0 4> 0 T 0 e), H T 0 l'i n 0 A a 'I II, K 0 T 0-
p a 11 .a;asana 6bl Ha116onbmee Ko.111qecTao CTPY)l(KH a 
e J1. II fl H u y B p e )I e H H Ha A3HH0)1 CT3HKC, npH A3ffH0)1 )f3Tep11a.1e, 33-
A3HHOM A113MCTpe o6pa63Tb183CMOTO 113.ne,1Hl1 H A3HHOl'i rny6HHC pesa1111n 
(np11nycK}>. 

MaTC•taTH•1ecK11 &TO ltOltmo o6oc:HosaTb Clle;zyiom11•1 o6pa30M. HanH
we.i s1>1pa>1<e11tte KO/IH'le<:TBa CTpyl1om, cu11Mael1ol'i a ltHHYTY s rpa)tMax 
H 00ACT3BHM 'BblP3lKCllHC OKQPOCTll qepes q11c.10 o6opoTOB II All3Merp 

Q 
r.Dn "'aD = pab·-- =--·bn 
1 000 1000 . (Sa) 

0TCJOA3 BHAHO, 'ITO npH 33iA3HllblX D lll a K O' JI l!J\{ e c TB 0 c T p y lK· 
Kii nponopu11011a11b·HO n po11sse.neH11t0 noaaq11 Ha 
q Jl c no o 6 op o,. o a. Kor.na ,naH cTa110K, A3H peseu, .na1-1 Marep11a11 H 
r11y6111rn peS3HllR, ff)'>KllO H3ATH •I HCllO o6oporos II no.a;a4y, np11 l<OTOPOM 
npomrneae.1rne bn JJ.anano 6b1 Mal<.CH')lY·M> ' . 

Be11 11•rn11bl, BXOJJ.111.U<He s cpopMylly (Sa) , 0311a'lat0T: p- y.a;eJ1b'Hb11! oec o6-
pa6aTblllacMoro Ma1'CPH3:11a, a -~ny61111a p esaHH.11, b - noJJ.a•1a sa o6o· 
POT WllHlf.Ae1111, D-AllaMeTp o6pa6aTbl'Bae~t0ro mtJJ.CJTHll 11 n -<rKcno 
o6opOTOB WTillllACJlll D MllHY'fY· 

3.a;ecb T3 >KC cpo1myna (S) rzyTeM COOTBeTCTOy1omeA nOACT3HOBKll 
n·D.11 

ti - 1000 II KOM61111au1111 BCJIH•IHH, 8 OTllHQHC OT n pejlblA)'l.Uero, CJl)'lKllT 

OCllOB8HUCH HC TOJlbKO Alli! o600H083HHll CKOpocrel'i pe33Hllfl (q11cen o6o
POTOB), 110 11 .a;n11 06oc11osa111111 Bel!Hll»Hbl nop;aqH sa o6opoT wnHHACllff. 

KaK IBll'All&f, aoTOp 9TOll UllT3Tbl, HCXO.l\fl 113 :abt'weyxa33HHOA <j>opllyllbl 
(8, Sa), .a;aeT Ko HK per 11 bl e y11< a 3 an n 11 .n,.111 pau.110Hanf>llOro K'Oll011b· 
sosa11H11 CT3H1<3, yKas1>1ea11 1<3K crynC11b, 11a ·KOTopyio HY>*HO nollO>KHTb 
pe)fCHb, TaK 11 se1111•111tty no.na•r11, KOTopyio .non>KeH-)'CTa110B11Tb TOK3pb. 

npllBOAll <j>opMyny (S) K BllAY· 

Q- ~"~ (~) 
I 000·1000' 

r.a;e Q- K0.1H'ICCTBO OlllOf3C)IOi'f CTPYlKl<H B I l)tHBYTY e Iii", 1 -YAMb
Hblll sec o6pa6aTblB3e)1oro l1aTepHa11a, S-noJ1.a'la pesa11H11 a mt sa 1 060-
{>0T wmn1Aen11, D- Al!3MCTp o6pa6aT1>1sae)1oll ACT3/IH s MM, n - \IHC•10 

~ npo41. ~p. 8. r .... C, CTaHKH, TOW II, CTJ'. 4,. 19'.18 r. noA.ep••yro ••NH. • 
fl pot. A. B. n a N K H H, ~1etOAw pe,weuH.s 3aAa•H o uauawro.tHeAwew pCNHHH 

crp. 1. JlHrorp. H)AIHHC 1930 r. . . . J 
I• • • 
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"'-a60TKH 0 = ns eCTb CKopocri. 
11.e tm-.Mawmrnoe 11pe~rn. L - JJ.JllfHa Ovp ' 

no.!l.a\f•H. Ka 6bl 
cYpasHeHHe tm = ~ n0Kaa1>1saeT •1aM, •rro -pa6oqee speM!I -CTaH ~ 

We a 
npOH3BOJJ.HTellbHl)CTb CTa>HKa TeM 60llbWe, 4fM 60JJb 

saeT TeM ·MeHb , • 0 
we cKopOCTb no.lla'IH a MHHYTY •>, • e'rn •ll ·~rn Tax neo6xo11.1moe .!VIII 

HnH: cEcJJH o(ioana.<twri: qepea 'BP L-;vemy HYo6p~6arrb111·aeMoro npe.ll· 
o6T0"1KH npeJnteTa JJ.amt-Ofl .11J1Hllbl, " 
MeTa 'II MM, TO :Mo.l*HO H2i!UfCaTb, "1'.:0 

l (9a) 
<=- WHH. 

Fil 

- e aa o6pa6oTKy 11311.emrn '!IPH 33.!1.3H· 
OrKylla CJJel!yeT, 4TO speM!I ., Hl!yiue6 a TH o •n p o.n op u" o H a.11 bOI o 
HbtX ero paaMepax, !ll3Mepl!eTcff o Fp H 4l!CJtY o6opo·rtB w11111 H· 
senH'IH<He oo;r.a<t'll> ,peeu~ t 60JJbWe F n Tl, Te'M 6blCTpee 
Jl. e JI ff n; Hml ·)lipyrH~IH CJIOB6~1H. \fe: M 6 0 Jib we 6 y J]:e T n p 0 H 3. 
6y.lleT sal<oH'letta .ll3HHaR pa ora, T . • 

Tat1tK3> 10
• 

II 0 Jl. "Te JI b H 0 -c T !> c . '!HOM HTOre 3a811CHT OT KOM · 
Hn11: c0p0113B0.llllTCJlbHOCTb CTaHK~ T K~::H'IHHbl no,lla4H peaua Ha Ka· 

611H3UHl1 ABYX OCHOBHblX ?3K1(?~a) o6opOT08 wmlll'JJ.CJIR 8 M""'Y'l'Y n. 
JKJl.bJ.li ()()op-OT WTimfJJ.eJl!I H • . e;H'l'HH? ' 

lleM me orpaHH'IHBaeTC!I s1>16op 3r11x.;.R F * n. onpe.nenroorc11, c o11.ftoli 

H "-· bWHe 11.onycrMMble 3H'<l'lem<·11 "' c APY 
aKvvJI KPYTR~HMH MOMCHTaMll wnHHJJ.Cllff, a • 

cropOHl>I CllJIOH CTaH·Ka >!JIH •• 
roll - ~TOHl<OCTblO pesua HJlll ero '8b1HOCJJH·BOCTblO> • . 

T • Pe3anKA w.eta,,;ioo. llatl'b 1, 
s Ma>K.-~ex. 6 e c n Po 3 a a RR hi n, eopK . 

c r p. 2-3, 1931. . 14 
• npo~. ¢> p. B. r K) JI .It e,ntaM >Ke,, crp~ ~ patlHOH311bHOC HCOOJlb3088HHe TOKapHblX 
)0 A 4 e 1l JO c T K H K. acnoptH33U A 

. ' 0 ytO U3Mtl eraHKOB. CTp. 24-2:>, 1930. OA••p•u · 

liS 

Jfff)l(.•Mex. r. A. UlAYMRH 

V!J111: cCyU(HOCTb eyo6JJeMbl 6y11.ei' ropas11.o npaDHllbHee <l>OPMYJJHPO· 
B3Tb cJJeJJ.Y10U(H~1 o6pa30M: tKaJ< TIPH .a.aH'HOM Maw1H1HOM mapKe nOJ!Y\fHTb 
MHHHMa,1b'l!Oe MaWHHHOe speMll> ". 

iB ~a.'leCTBe JJ.pyroii pa3HOBH.D.llOCTH .<l>OPMYJL npOH3BOD.HTeJlb"HOCTH MO·, 
>KHO npHBeCTH : . 

IK,fl 
N = 60· 75 n. c., (10) 

r Ae c0p-O.H3BOAU'l'eJibHOCTb /'f II JI. c. CTaHKa llllJIReTCR npOH3BOP.HTeJib· 
HOCTblO, Ha6nKi11.aeMOH y ~leCTa pe33HHll (pacxO,ll 3HeprHH), T3K Ha3bl8ae
MOH s<j><jleKTHBHoll ·npOH'3so:mwreJJbHOCTbJO> ", ro.e f -ce'leHHe CTpy>llKH, 
Y-'Cl<OpOCTb pe3lll1H!I II K., -1J<09<1><l>HUHeHT pe3m<Hll .!Vlll AaHRoro MaTe· 
p11ana. 

HJ1H, 3illteHllff <ee4eirne crpy- :11 K0\3<l><l>11uHeHT peaaH.H.R .11;aaJ1eJilfe~r pe-
P"' 1 33HH!I : p = fK,. >l?>IWYT: «Dpcm3BOJl.HrreJlbHOCTb .QTaHl(a. N== - 60 . - •. c. 

. 75· 'l 
l!BJl!leTCH <l>YHJ<1(HCH .11;syx <l>ai<TOPOB pH v, IT.lle 'l)-~1eX3HJ!.<te'<:JrnH J<-03<jl<jJH· 
UHeHT no,1e3HOTO .lleffCTBHI! tCT311J<a> ". 

OpHBe.lleHHble s'bio.ep>KKll 11.oCTaTO'tHO RcHo rosopRT KaK o caMHX <1>op
•l)'J1ax '!IPOH3BOJJ.HTeJ!bHO-CTH, TaK ·H 0 rex .nyTllX, KOTOpbl~fH JJ.OJl>KHa 6b1Tb 
,llOCTHl'HyTa Mal<CHM3JlbH31l npOH3BOJJ.llTeJlb'llOCTb Merannope>KyU(HX CTaH
KOB, c TO\fKH 3peH,H!I cospeMCRHOH «TeOpHH pal.('HOH3JlbHOro HCnOJlb308a
HllR MeraJ111ope>KyU(11X CTaHKOB•-

Or.pa1111»1M1MCR l!lp1>ile.lleHHblMH fT01t()')KeHH11Mfl HaH60J1ee H3BeCTHb!X aero· 
pos (aBTOpb!, 'KOTOpble 3,!(CCb He UllTHpylOTCll, KaK npaa11,10, onep11py10r 
TeMH >Ke <j>OpMyJJ3MH H nOJJO>KeHH!IMH). 

nepsoe, 'ITO <:JJe.llyer on1erHTb, 'ITO 11 c e n p " s e 11. e H H bl e <I> op • 
MYJJbI .flJJff onpeJJ.eJJe ·HHll npo113soJJ.·11reJ1bHOcT11, He· 
c M 0 T p !I 'H a p a 3 JI H 4 " e Me)!( Jl. y H II M 11, c ii y )!(a T 0 c H 0 '8 0 Ii 
JJ.11!1 cpau110HaJ1bHOTO HCfi0Jlb30'8a 'HH!I ~ICT3JIJJOpemy
U( H x c Ta H 'K 0 II>. Ha 11cex <1>op~1yn, oiecMOTPR Ha pa3JJll'IHe MC>KJJ.Y BXO· 
Jll!U(HMH B irnx BCJIH'Ul>HaM•H, DYTeM COOTSeTCIBYIOU(eff 'KOM6HH3U'HH B 
KOHUC 'KOHUOB !!CC aBTOPbl JJ.eJialOT O.ll1iH " Te >Ke 'BblllOJJ.bl OT.aOCHTeJlbHO 
npaeHJJb'HOro no11.6opa se1111'!11H cKopocreli peaaH11ll H .no11.a'I 11.nn <HilliBbl · 
ro}l.'Heliwero 11cnOJ1b3083HH!I CTaHKa>-

.[{anee, MOmt!O OrMeTHTb OTCYTCTBHe onpe11.eJ1eHHOii <l>OPMYJlbl AJJll npo
H3BOJJ.i!TellbHOCTH 0.l{llHX 'H Tex ,)l(e M3WHH, 6oJJee Toro - JJ.JIR OJJ.HOTO II 

Toro >Ke CTaHKa - TOKapHOTO CTaHKa; OAHH H Te >Ke aBTOpbl ~B OJJ.'HOM· II 
TOM >Ke 'MeCTe 111pHMeHlllOT i)33Hble <l>OPMYJlbl. 0CH08Hb1MH Bb1BOA3MH H3 
BTHX <j>OpMy.n, OOHOBHbl~Ui Gal<OH~mH <Teopm1 P3UH01f3Jlb'110r-0 HCllOilbSOB'<l.· 
HHI! MC'l'a.JIJIO,Pe,,t{yil.\H:X CTaHKOB> !IBll!l·IOTCll: I) IHCfiOilb3Qll©tHe (>!0U(HOCTH 
CTaHKa nOJJHOCTbJO; 2) 'l!CfiOJlb3083HHe M3KCHMaJlbHOH CJ<CIPOCTH 'Pe3aHHSI, 
11.onycKaeMoll . HHCTpYMeHTOM; 3) HCnOJJb30BaHHe M3K'CHM3JlbHOH nO,ll3411, 
11.onycKaeMOll HHCTpyMeHTO'M H CT3"'KOM, HCXOA!! H3 4) M31<CH,M3JlbHO -!!_0 · 
nyCTHMOll CHJlbl II CTaHKe HJIH 1<PYTRU(ero MOMeHTa wnHHJJ.eJJ!I CT3ll'Ka. 

n 11Hll<. M. K po e en 6 e p r. OcnoBbl Teopnu peaann•. Ctp. 139, 1929 r . 
13 npoca>. B. r H n n c. p, 3KOHOMHqecxoe CHRTHe CTPY*.KH. Pe»e:yw.uJi HHCrpyMeHT. 

Crp. 28-29. 113A. OpraMeranna, 1927 r. 
" 11Hllr.-wex. 11. M.. 6 e c n po 3 ea tt e bl 'n, lKypnu •Oprattu$0p11a11n••. M I 

1932, CTI>· 25. 
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O"epeAb npHXOAHTCR HC00Jlb3083Tb OCHOBHble 33BHJ].JIR & roro s ceo10 , 
CIUIOCTH •HS TeOpllH pe3aHHR 

N = fi (F) HOit ft(S,f),} (12) 
v = /s (F) RAH /f(s, /), 
P=f• (F) H4H f1(s,t), 

rAe. N - MOlllttOcTb, pacxo;zyeMa11 Ha pesaHHe, :s n. c., t - rny6Htta .pe3a
HHR, S - 00All'!3 33 OOoJJO'T' !lllltlDfAeJIR, V -CKOpoCTb pe3amtR 8 .11/ltHH., 
F -ceqem1e CTPYlKKH jfM', P-ycwme pooairn11 ·B Kr. 

Ol;bl'IHO, 8 cH.~Y 6onbmoro f:COllH'lecTBa nepe>teHKblX, sa11a'la pau~0Ha11:1-11oro Hcnonbsoeamrn MeTaJMO:PeJKYlllHX crauKos Pelll3eTCR <rpa<j>H ec101 
nyTe•t npH nocpeACTBe pa3/IHQllblX HO>IO!'pa•ot, «UHKJIO!'P3>1M> Hm1 cne
ltflallb;lblX noraptt<j>MH•1ecK11x JIHHCCK, H3 KOllX HeKOTOpble npttse,iteHbl Ha 
PHC. s. 6, 7. 

Puc. s. HoworpawMa p.t1.t.Ho11a111>HOl"O Hcno11b30ot111uA TOKapnoro CTa11Ka. Uuci>pw e Kpy>tc· 
KIX o6o3H.tlalOT 3H3'1eHHe 9KOHOWH'ICCKOA CKOpotTH K 't«l>eKTHBliOA MOIQ.HOCTH npH pa6ott 

61>1crpopc>Kyutero peoqa; ll•<l>pw 6e~ •PY*•oa-np• pa6oTe c tatpAWMH cn•aoaMH. 

" OT He OCT311ae11tteaRcb na MeTOAHKe n onb30Ba1ttt11 110•1orpam1a•1H , •ie· 
THM, 'ITO peweHHe 33A3'1H 33KJ11Q•1aeTC11 8 CllCJIYlOlllCM. i1•1,eerc11 CT3HOK 
>IOlll)fOCTblO N n. c.; o6pa6aTb1Baeo>1blA •1a<reptta11 c K, Kr/MM H c AHaMeT
poM D; rny611tta pe3aHHll - .rrp11nycK t ·MM, pesel.l HS ~blCTpop:lKyUleA 
cra,1H. HcXOA!I H3 M3T<CHM3ilbHOA MOlllHOCTH, H3XOJUIM M3KCHM3Jlbl!Oe CC· 
•1e11He CTPY)f{J(J{ F 1m', ~131<0Hl13Jlbll}'IO CKopoCTb pe3amtR v Mf>IIDf., yCH1111e 
pesam111 P Kr · 1-1 ~1a1<CHMaJU>11yt0 · no.1ta•1y s np:H ,r.11yfome peaattttfl t. 311a11 
.llH3~teTp,"llCXOASI 113 M3KCll)l3•'1bHOA CKOpOCTll, onpe,!lCllRCM 'lllCJIO 06opo-

1t Cw'. J.11uK. 6 e c n''p o 3 a a u·u ~ n. cOpr~HH4>0J}wau.HAt0 t-& 121 1932. crj>. 16. 
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TOB WOHHAenn. D.anee onpeJJ;eJISICM 'KPYTlllUHA MOMe!IT (lleoiiHOA) H3 
WRHH.1tene M Kr!MM. EcJrn C'l'BHOT< «Be3eT>, TO Ha 91'0)1 ~e1111e 33.4.3'111 
Cllltl1Bblro.1rneAwero HCOOJ1b9083HH!I• 33T<3HQHBaeTCSI. 

Puc. 6. UuKnorpaMMa npoc1>. A. 8. na11KH11a M R wa11awroA11tftwcro 
HtnOAbSO&allHA crau..:a np11 o6pa6orKe c-ta.•H cpe.tueA TSCPAOCTH.. 

---- ----
.. t• ' ~ J " """"' AH.- - 4(,,...,... 

PHC. 7. nHneAKa HHill:. 6. c. Kartcoea A.'1 A: ~Q.HOHlllbHOro HCnOJ'lb30BJHHI 
TOK3pnoro CT3HK3. 

" 

I 

I 

J<a1< !HAHM, cyuu1ocTb pewe1111n sa.11aq11 <011a1111blro.1111el'lwero 11cnoJ1b30· 
llBHH!I• 33Kn10<1aeTc11 e 11axolKACHHH MaK()HManbHblx CKOpOcTeii pe3a<111111 ·ii 
no.ita'I, KOTopble Bbl.!lCPlKlf8a11H 6bl KaK cra110K, TaK H HHCTpyi.teHT, np11'le" 
11cer.11a ·CTpCMRTCJI HarpylK3Tb CT8HOK Ha ·non11y10 ~IOLUllOCTb . 

Tenepb nepeA.iteM f( 3H3.1H9Y OCHOBHblX TIOJIO)l{CHllA cTeopHlf pau110-
H3JlbHOro HcnOJ1b30'8aHHR MeTairnopemylllHX cTa111<os•, .11n11 'Iero: I") npQ· 
.'.1113JIH3HPYCM, 'ITO .ll310T BblWCnp11se,itCHHblC <l>OPMYJlbl ts. 9, 10) H OT 
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K8KHX 8Jl"YMeHTOD OHH S3BHC11T; 2) onpe.11e1111M, K8K311 113 npHBe)ICHllblX 
<1>op>1yn !TBJll1eTCl1 sepHOR, ff8 OCHOBe K8KOR 113 llHX MO>KffO 6y.11eT pewHTI> 
38.11.8'1)' '1181t8blrOJU!eRwero 11CRO/lbSOB3HHll CT3HO'IHOrO o6opyAOB31!1111. 

P~cHaTp11sa11 <j>opHynbl npoHSBOAHTenbHOCTll (8). sal1eqaeM, llTO 
Q = f (F, v, y) 111111 Q= f (;, s, t, D, n), T. e. qTo npo11sooA11TellbHOCTb 
CT3HK8 388HCHT: 

I) OT YAeJlb'HOrO seca" o6pa<iaTblaael1oro Ma-repw.i.1a; C11eAOBaTe.1wto, 
OblXO.D.llT T8K, 'ITO, eC;1H Mbl OT o6pa60T~ cra,m nepeR».eM f( o6p800TKC, 
nonOlKllM, CBIO!Ll3, TO 11POll3BO.D.HTC/lbll0CTb CT8llK8 ysenH•IHTCl1, a ec11H 
nepeATH ff3 o6p&60TKY .llCT3;1el1 H3 3J110MllHIUI, TO npOH380)lHTei1bH0CTb 
8 HecKOJlbKO i>83 CHll\3HTCll; p8CCYlKAeHHl1 3,lleCb HSllllWHH, 3AP8Bb1R p8C
cyio;O'K He MO)f(eT .nonycTllTb T8KOf0 110/IOJKeHlll1 .D.JI!! ~leT3/IJIOo6pa6aTblB8-
IOll.lero CT3HK8, npOH300.llllll.lero 11sn.e111111; 

2) OT I',, y6 II H bl p e 3 a ff II 11; STO OSH3\f3eT, '!TO qe)I 60,1bWC c .11a11-
11oro 11311.Cilllll c11eeyeT CHllTb MeTa/1118, TCM 60;lb111C 6y AeT 1lp0113BO.llHTe;lb· 
KO'CTb CT3lU(a; OTifll'b·TaMll 3.D.P'aBblA CMb!Clt 1101.D.CK33bl88eT, Al'l'O 'ICM Melib· 
we MeTa11113 H&M cneJlYCT omrnaTb, 'tell MCHbWe :np1mya<, TeM <ionbwe 
6y.lleT npoH3B0.lllf!'e;1bHOCTb C1'3HKa; 

3) OT nO.ll811tt Ha o-6opoT wn1111.1ten11; T. e. 'ICll 60,11>we no· 
1.1a11a 3a I o6opoT 113n.en1111, TCM 6onbwe 6y.11eT npo11sso.1111Ten1>11ocTb, '!TO 
HBJ111eTC111 eoo6ute rooop11, <sCP'ffblM; 

4) OT q H c n a 0 6 0 p 0 T 0 B wnHtt,lle,111 8 llHHyTY np11 ,ll3HHOM )lH3· 
lleTPe; O'leBllJJ;tlO, H B 9TOM c11yqae Dp011380AllTellb110CTb paCTeT. 

npoCM01'p ocex .oenH•tHH, 18XOJl!!Ul11X 8 <l>OPMYllY npoHSB<?AHTCllb'ltOCTll, 
npHBO.D.HT K 33l<lllO'leHHIO, '!TO <l>OPMYJl3 npOH300.D.llTCllbH0CTH CO)lep)f(Hf 
B ce6e BCllH\fllHbl (;. t), HH\ferO ~·e rOBOPRll.lHe 0 .llCACTBllreJlbHOA npOH3-
00JIHTCllbHOCTH. TaKH)t 06pa30M, .11:mua!! <1>op)iy11a He xapaxTepH3YeT pa-
6oTy MCT311JlOpelKyUlero CT31lK3, mpOH31l0.A!ll.Llero H3)lCllHR, a CKopee 
ecero xapaxTepH3YeT pa6oTy K&Koro-To cneu~a11bHOro craHl<a, npo11SB0-
JJ.!!U(ero CTP'YlK1<H, c oeco110A e.11.H111~bl ltepbl npo113BO.AHTC11b11ocrv., 3.11ecb 
c11en.yeT BCTIOMHHTb CJIOBa ·llp0H3BO.D.CTBCHHHKOB: cM bl It 3 r 0 T 0 'B II ff e M 
"e c T p y JK 101, a n p e .ll 'Me T bl '"awe r o 11 po" s Bo Ac T1l u. 

<l>OPMYilbl (8). t<pOMe OTMC\femu.ix nOCTOPOHHHX BCi!H'lHll, O,!OIOBpelteH· 
HO He 'f!MelOT 0 JI H 0 r 0 0 c H 0 8 H 0 r 0 a p r y )f e ff Ta - .ll '1 11 H bl 0 6 -
pa 6aTbl1l a e M 0 r 0 Ma T e;p Han a. no 3THM <l>OPMYll3)f BblXO)l)IT, 
'!TO· C01lCPJ.lleHHO 6e3p83J1H-'IH0 -o6J>a<i3Tbl1l3CT<:!I llH Ae1'3Jlb B 1 M HJlH 
8 I CM - see pas110 npoH13BOAHTCJlbHOCTb OCT3C'l'C!! lfeH'3)1eilfHOA. 

.nepeXOA!! 1( <l>-ne (9). IH3 O:CHOB3HKH cpoTIBeTC'l!llYIOIUilX Llll'l'3T, llpe.11.CTa· 
OHM ee ·B BU.lie Q = f (/, s, n). T. e. npom3DOIAMrl'eJlbHOCTI> fl'PRMO .nponop
LlHOH3/lbH3 RO)l.3'1e 33 o6opoT Wnltlf.D.CllR, 'lllCllY o6opOTOB wnHHAC/111 8 
MHHyTY H o6paTHO nponopu·HOH8ilbH3 AllHHe o6pa6oTKH. npH'<eM <j>opMy-
118, Kax BHP.HM, tie sacopeH3 nocTOpOHHHHH e11eMet1TaM11. H TeM CS)fbl)t 
RBl!ReTcn <K3K 6b1 11epuoA. 

B <:a)tOM Ae11e, <11pe».CT3BHM ce6e 113.11e1111e, y Koroporo 1'pe6yeT<:11 o6p8-
63TblB3Tb cooT!leTCTBYIOll.lllA npHllHB 11 'BHAe m1outaJ(K11, no110JK·HM 113 crpo
ra11bHOM CT3·HKC. 51cHO, '!TO 33 K3lK.Ablil XOA pe31.la H3)le1111e nepeMCll.lSeTCR 
Ha 11eJ11!•LHffY n'O,D.3'111 s. Ta.iruM o6pasoM, •l\Pll IK~OM XOAC OHH~13C1'C11 410-
JIOCIKa WHpHJfOIO s; 38 'lf11nyTY )f(C, 11PH n XOJIOB 8 MllH}"l"Y, CHl!MaeTGI 'lll1'I'-

15 YAt.llbHblA ISCC eoo6w.o HC ABJIACTCA BtAH"HHOA, I KllKOA·.ilH60 wepe BAKAIOuteA 
ua npoitecc pes.aHuA. 
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pn11a, cocroffuta11 HS ns no11ocoK. C11e.1101laTe11b110 xa3a11ocb 6bl 3a 0,0.11•· 
ns ' ' J 

)IHllYTY o6pa60T3eM - ,- WTYK H3.lle11Hl'.i c WHJ>HllOA o6pa60Tl<H I. 

H1111 npe/.ICT3BHM ce6e o-6TO'IKY HeKC>TOpoil )lCT3JlH Ha TOK3pHOM CT3HKe. 
Tpe6yeT<:n onpe1.1MHTb npOH3BO.AHTe111>HOCTb 1.1aH11oro cTaHKa. .J.13secn1o 
•11<cno o6opo-Toa mn1111.11en!! n, n01».a•1a s 11 ».m1'11a, KOTopy:JO T{>e6ye1'C!! 00 .. 
pa6o'l'aTb,-: /. PaOClfaTpHBaJI OHHM3Wb1A C.1X>il Kax pe3Bel)T1<y Ll11JtHBApa, 
nOJty\fH)I, 'ITO WHpHH3 no,10CKH s npe,!1CT3BJ!ReT no)la\fy 38 o6opoT H3JJ.C
Jllll1. O•leBHAHO, 33 n o6opOTO'B 113.ACllHn 8 MHH)'TY oopa63Tbl88CTC!! Wll
pHHa ns . .Cne)loUaTellbHO, K3!33110Cb 6bl, nponycKlla!! C110Co6HOCTb CT3.H· 

Ka - \fHHYTH3R npoH380)lHTei1bHOCTb - 6y)lCT n• np11 o6pa6orKe 

Jlm!Hbl I 1H T. n. 
<l>opMy;iy (9) MO)f(CM npeAcTa8HTb B BH.D.e 

HJIH 

M 
Q=-

1 

Q= 1000 Iv• 
r. di 

r.1te see apryMettTbl 'H3M HSBeCTHbl. 

(12•) 

(12b) 

0AH3KO MOlKeT BcT3Tb oonpoc, nO'ICMy 8 -<J>opMy11y He BXOll.llT r11y6HH8 
H K03<l><l>HJUiCHT pe33HHR; Ka3a.'IO<Cb 6bl, ST'H BCllH'll!Hbl ,D.OJllfGlbl 9JIJIRTb H3 
npOH380)lHTellbHOCTb CT3HK3 (TOJlbl<O He T3K, K8K B npe)lbl».ylltHX <l>OPMY· 
nax). B CaMOM Aene, xaK 6bl110 <:Ka33HO "Oblwe, 6011bwa11 r11y-61tHa pe3a111111 
II YBCllll'leHH8!! TBep)lOCTb OOpa63TblB3CMOrO M3~113,13 6y.1teT yMeHbW3Tb 
OpOH3BO)lKTellb110CTb CT3HK8. • 

3.lleCb ,ll0CT3TO'll!O nanOMHHTb, '!TO 'BC/lll'IHHbl, BXO.D.1111.lHe B <l>OPMYllY 
(128). s II v, K31< 6blll0 CJ<3\!13HO 1lb1We, onpen.en!!IOTOR, HCXO.AR 11\!I 1(3'!eCTB3 
Ka1< 06pa6aTbl11aeMoro MaTC911a.,a, Tax 11 pelKymero ·11acTpyMeHt8, no <l>op· 
MYJ13)1 (II). T3Kll)f o6pa30M, O()a 11PllBO,D.Hllb1C S)leC.b apryl1e11Ta ll)ICIOT 
KOoeemroe BllH!IHHe Ha npoH3BO.A11Ten1>11ocTb cT3t1Ka. TaKHM o6pa30M <1>op
>1yna (12)) n STOM OTHOWeHHH ·Bep11a II xapaKTCPH3YCT 111p0113BO~Tellb· 
HOCTb CT3HK3, npoH3BO.!llUUero 113.D.C-11111. 

<l>Op)1y,13 (10), B 'KOTOPOH 11POH3BO.llHTellbHOCTb BblpaM<eHa B II. <:., ,ll3CT 
He 6onee yTew11re11bHhre pesynbT3Tb1; N =! (F, K,, v) 111111 N f (t, s, !(,. v), 
T. e. 11p0113BOAHTe111:111octb CT3HK3 338HCHT: 

I) 0 T r ., y 6 It II bl p e 38111111; ece Cl<333HHOe OTHOCHTellbHO r11y-
6HHbl pe3at11111 B <1>opMy11e (9) <>CTaeT<:a s c11ne; 

2) 0 T K 0 ~ 4> <I> ;II Ll }1 e II T a p ea a H JI !I; T. e. •1eM TBOJ>?KC o6pa63Tbl. 
eaeMblA Marep11a11, TeM 60,'lf>we npOH3B0.AH1'Cilbll0CTb: CTOHT BMeCTO naTy
llH o6pa68Tb1Batb TBep.llYJO CT8Jlb HllH pa60'T&Tb Tynblll pe3uol1, K&K npc-
113so.1111renbttOCTb y.senH'IHTC!! - ffBHblA a6cyp.n; 

3) 0 T c K 0 p 0 c T II p e 3 a ti II 11; TO JKe, '!TO H OT y.BellH'leJ111n llHC.113 
<>6opOTOB; 

4) OT n0,!13'1-11 H3 o6opOT wn1111.11e,1R; HMee7 MCCTO a<a-
3aln!Qe 0THO'CHTe;1bHO <j>op.\lynbl (9). 

flpocMC>Tp B'OCX ap.ryMeHTOB .s <l>opMyne {10) nO'KllGblll3eT, \fTO 'B <l>OJ>31yny 
npOH3BO.D.HTeilbHOCTH /.1<111 CT31!1(3 (TOKap11oro) BXO)ll!T cnyqaAHble. BCJIH'IH· 
Bbl K, 11 t. O<lee11,llHO, SAecb aMeer MeCTo RBHO Heo6.11yMauuoe np1111e11e· 
Hile TepMHH3 cnpOH380.D.HTeJlbllOCTb CT31tK3>. 
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nepexOAR K aHal!H3Y no cy~eCTBy npH8CAClnlblX <1>op>1y11, c TO'IKH spe
HHR 3aKOH3 illpOmlBO.ll.HTellb'HOCl'H pa6o•rnx Maw1111, c.11e11aeM HeKOTOpble 
.a.ony~eHHR B ROllb3Y npHBeACHHblX <l>OpMyll. TaK, .11onycrnM, 'ITO >llblWC· 
llf>HBe.ll.eHHl>le <j>op>sy.ibl JTP0»3BO.IUITellbHOC'M1 (8, 9, 10) xapaKropH· 
syioT pa6oTy ·KaKHX·TO pa60'IHX >!aWHH, 'ITO: I) <1>opMy11a (8) p,a11a AllR 
cneUH311bHOA MaWHHbl, npOHSBO.D.R~ell 11eT3llllH\fecKy10 crpy>KKy; 2) <l>OP· 
Myna (12), no11y4CHH3R Ha~m H3 <l>OPMYllbl (9).-AllR CTaHK3, npo11suo.11.~
~ero H3Ae11HR, H HaKoHeu, 3) ¢opMy11a (10) - AllR <MaWHlibl, pacxo.a.y
IO~eA 3Hepr1110>. Ha OOt!OBe 33KOHa npoH3BOAllTCilb110CTll AOll>KHbl on1e
TllTb, 'ITO II ;a STOM Cl!Y'!ae B c e <!> 0 p M y II bl, a T 0 )I \I H c II e H 
(12), He DC pH bl. ', . 

B ca>101t1 .11ene, 11cc a.a.eel> npHBeAeHHble <l>opMynbl, 0espa31111tJHO AJIR Ka· 
KHX pa60ttHX 11aw1m OHH cny>KaT, He Y'IH rblllalOT OABOfO OCH08HOrO <1>aK
TOpa - 11H OAH3 HS <1>op·11y11 He Y'IHTb11l3eT 'llCROMO· 
r a Te JI b II y 10 p a 6 0 Ty M a w JI H bl, HK OAHa HS <1>op11y11 '"e y •l H. 
T bl B a e T x 0 II 0 c T 0 r .o x 0 A a M aw H H bl. B c e <I> 0 p My Jl b l >ll bl· 
seAC'llbl Ha ocuoae H30•1RUHH pa60'l'HX XOAOIB )13 · 
W 'H H bl 0 T X 0 11 0 CT bl X H TC&t C3)1blM <BblBCAe'HHOe> MO>KCT 6b1Tb 
cnpaneAIJHOO llHWb AllR HACallbHOA p a60•1eA M3WH1lbl, r.ne OlCYTCTBYIOT 
KaKHe-111160 BCROMOraTellbHblC 11>a6orbl. 

., q I =!=i:. ~ tr..Lr,.=i r..Lep,=r fu·"-1· 1~-
'3- . T • l T-

• t 

PHC. 8. 

TaKHM o6paso&t, BblurenpHse.neuuble <1>opMy111>1 ~te .naioT npeAcTaBneH·HH 
o p,eACTBHT·enl>uoA npOH3BOAHTe11l>HOCTH cTaHKa. TaK, HanpHMep, s11aR no 
<j>opi\I. (8, 9) '13C08yl0 !lpoH3BOARTeJlbBOCTb &13WHHbl, fiPOHaBO.IJ..ll~el\ 
cTpy>KKH, K33all0Cb 61>1, Mbl MO>KeM onpe.11e11HTb npoH3BOAHTellbt!OCTb H 33 
npoH3BOJlbHOe K011H11ecreo 'lacon HenpepblBHOA pa60Tbl 11aw1U1bl. OttceHA· 
HO, \JTO STOrO .ne1t3Tb uenb3R, H Ha .nene BSRTblMH H3 cTeopHH pauHO· 
H3•1bHOrO HC0011b30B3HHSI MeTam1ope>Ky~HX CT3H.KOB> <j>opYyJla)IH He 
-nOJlb3YIOTC!I. 31-H <1>op11y11bl, KaK 6b1Jl0 CK333110 Bblwe, CJIY)K3T OCllOBOfi 
AJlH «TCOPllll paUHOH3Jlb'HOro HCR0Jlb3003HHR MCT3JIJIOpemywHX CT3'1H<OB>, 
H HX HeBepHOCTb B nepBylO ro11oey TOBOPHT 0 HCBCPHOCTH OCHOBHblX no· 
llO>KeHHA caMOfl cTeopHH 1>3UllOH3Jl.bHOi'O 11cnom.3083HHll >1era1111op e>K}i· 
~HX"<:raHKOB>. 'ITO >Ke KacaeTcR pac•1eT3 npOH380AHTeJlbHOCTH, 'Ha .npaK· 
THKC HCXO,llj)T H3 l<OJlH4CCTB3 Heo6xo.n1moro speMeHH 113 npOH3BOACTBO 

ACT3JlH. . 
KaK 61>1.10 CK333HO, pa6oTa M3WH11bl c11araeTCll HS pa60Tbl pa60'IHX XO· 

.nos H HS p a60Tbl scnoHorareJtbHblX XOAOB. C11e.1J.J1 sa p a6oroA nl06oro 
Mera11nopemy~ero cTaHKa (c1<ame1o1, TOKapHoro), OTMe•1a11 K3)KA0e «Hatta· 
no> H «KOHCU> o6pa60TKH 113,llCJlHH, MO>KCM pa60TY cT3HKa npe)l.craeHTb 
rpa<l>HKO)! (p11c. 8) Tax >Ke, KaK aTO Mbl C.llM311H •JlllR n~s<Mb110!\ pa6o· 
tteA >13\UHHbl. 0TI<n3Abl83!1 no OCH a 6cUHCC 9KHB3•1CHTHYIO 1leJIH'lllHY -
•IHCllO o6opOTOB WRHHp,enn, OOllY4HM, 'ITO 'IC3>KAOMY MOHCHTY apeHeHH 
6yAer coo1'ee'l'CT1looaTb onpeJ,\enemsoe tJ11c110 o6opoTPD. TaK, sa epro111 
nonHoro UHKJla T wnHHACJlb craHKa o.11.e11aer n o6opO'l'Oll. 04eB1~0. "!TO 

.,,_ 0 

/111)1(.·Mex. r. A. WAYMRH 

33 3TH o6opOTbl WRHHJlellR H3f0T08HTCll OAHO 113.lle.iHe, H, CllCAOBaTe./lblHO, 
'13CTb 3THX o6oporos llCROilbSyeTcR 113 ACHCTBHTCJlbHYIO o6pa60TKY H3AC· 
JlK!I - CH!ITHC cTpy>KKH, t,t3CTb >KC npOHCXOAHT B xonocry10 ••• KOr)la 
npOH380ARTCll BCOOMOraTellb'HblC XOA3, T. e. KOrAa crpy.)!(Ka He CHHM3CTCR. 

06o3H34311 'IHCllO o6opOTOB WOHHAe1111, 3a 'llPCMR KOToporo npoHSBO· 
AHTc11 c1111T11e crpylKKH, 4epes 11., 'IHCJIO o6opoToo wnHHACllR e lurnyry 
'!Cpe3 Tt.m• HCXOAR 113 pa6o'lero UH4<113, MO>KCM Harmc3Tb: 

n,. ( 1.r ) 
Q= n, i--r · (13) 

0TCIOJl3 BHJIHM, 4TO •npomioo1u1rellbHOcTb MCT3.JIJlopemy~cro CT311Ka 33· 

'BllCHT TaK>Ke OT JlByx <l>aKropoe. B nepsoH <l>aKTope 
11

'" 'IHcJ111renb npe!{
n., 

craonneT •mcno o6oporos wnH11.1teJ111 cra11Ka a MHHYTY n,., .. ~ 11 sa-
r. d 

BHCHT OT cKOpOcTH pe33HHR H AH3Merpa o6pa63Tbl03CMOro MaTep11ana; B 
KOHe'IHOll C'lere OH onpep,enRCTCR, HCXOAR 113 i<34CCTB3 HllCTpy)1e11ra H 
o6pa6arblaaeMoro Marep11a11a, Ha ocHoee Jt3HHblX TeopH 11 pe3aHHR. 3ua
.\let1aTeJ1b )Ke 9TO[O <~aKTopa ecTb cym1a o6oporoo scex 11ecos)ie~emi1>1X 
onepauHit: 11

, = 'E,n """ 7p = "· +~··+ "•+ ... +,,,., KOTOpble, D CBOIO 04C· 

peJlb, p38HRIOTCll: n, = - 1 
; "' == - H T • .fl. 

$1 .. 

C11e11oeaTeJlbHO, 
(14) 

T.a.<.: / - JlnnHa pa60•1ero xoita 11 s - no.11a'la sa o6opor wmHSllMR. 

Cne.nosaTCJlbHO, s11aMe11are11b TeXHonor114ecKoro <~aKropa np11 .naH11or1 
:;1(111111e 06pa60TK11 3aBHCHT: I) OT pem1rna pa6or1>1 - noAa•m sa o6opor 
wnHt1,lle11R; 2) OT cnoco6a o6pa60Tt<H (11anpHMep, 8 S38HCHH0CTll OT Toro, 
K3Kll)! o6p330ll SeJle)I o6To'lxy- npoAOJlbHbBtH HllH nonepe'IHWUI pea· 

J.13)111, )!bl J(Oll>KHbl Y'IHTb183Tb cOOTBeTCTBYIO~YIO AllHHY o6TOtJKH; 3) OT 
KOHCTPYKTHBllblX B03MOlKHOCTeA CT3HKa (MoryT llH HCCKOl!b'KO llHCTpy-
.>leHTOB pa60T3Tb cOBMCCTHO). . 

HraK, Tex11onorHttecK11R <j>aKTOp, Y4HTb1Ba11, c 0.1111011 cropOHbl, npoHS· 
.BO!{CTBemtble 803M<Y'A<llOC1\H C'NUIK3 -ero soopy>KelOIOCTb (v, s). 'C JlPY· 
roll - o6'beM pa6orhl (/, d). i<OTOpyio cne.a.yeT s1>1 OOllHLHTb, npe'ACTaDnReT 
11POll380AHTCJlbHOCTb CT3HKa npu yc.ioOHfl Henpepbl·BHOA pa60Tbl ero, 6e3 
XOJlOCTblX XOAOB, H•1H, K3K 6b1Jl0 CK333HO paHb111e, npeitCT3811ReT <l>HKTllB· 
.11y10 npom1BOAHTe.1bHOCTb CT3HK3. 

npHHHM3R npe»rnee 0603H3•1CH11e, H30HWCM 

n., 
K = - wr./w11H . 

"P 
(IS) 

.HJlf! 

(!Sa) 

1
' Mo>t\er 6blTbJ 4TO wn1H•AC.ttb a tro opewR OCT3HOB.J1CH. 0AHaKo, 910 ue wewaer uaM 

.JaWCHllTb BPCNA 4CpC3 o6opOTM WOHHAtJlfl. 
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lllll~ npouecca c o.!ll10f1 pa6o'ler1 onepauttei't, 0•1rett11Ho, 6yne11 ""Ctb: 

n,.s I OOJ vs 
K ::=- - H.'1H K- . 

/ ,· ttdl 

(15b) 

CpaBHllBaR BblpalKeHHR (!Sa, !Sb) c q,op11yJtol'I '(12), BHAint, 'ITO q,op
)tyJla (12) B UC/10)1 npeitcT3BJtlteT 11e 'ITO llHOC, KaK 'Tex 11 0 ii 0 r II 'I e" 
c K H Ii 4> a 4( T 0 p, HJIH <!JHKTH'BHYIO n 1> 0 II 3 B 0 A II Te .1 b H 0 c TI> 

c Ta HK a. 

yp. 14), 811,l.HM, 'ITO !II 3TY 'laCTb 11e BXOJIRT 11.aHHble, xapaKTep113y!Oll\HC 
TCXHOJIONi'ICCKHA 11pouecc, \ITO llCllH'IHHbl, BXOAlllJ.\lle B 3ry '!aCTb, xapaK· 
'Tep11sy1o'T 11cn OJ1b301l31111e ;exno11ortl•1ecKoro cpa1i'ro.pa, T. e. npe11.c1ao11nt0'r 
co6ol0 K 0 3 <I> <I> II U 'll etl T .n pOll 3 B 0 /J.lt Te JI b11 O!C'T I~ C'T 3'ff'K a. 

noACT3Billlll 3113'4CHllC TCXllO•lOfll'ICCKOfO <t>aKTOJ>3 113 (!Sa) B ypaBHC· 

HllC npoH3B0/l.HTe11bllOCTll CT3HK3 (13), TIOil)''IHlt: 

Q= 1000'1 (1--2) 
_, ~ I T 
-·· ""''\ . 

(13a) 

111111, OOJ1CT38;1nll 3H34ellliC TCXHOJIOfH'ICCKOrO <l>3KTOP3 113 ( JS), OOJIY'IHM 

Q = K.-.;....
Ktx + I 

(3) 

'I', e. <~OpMy1ta np0113BOJlHTCJlbHOCTll MCTllnJ!Ope>Kyll\ero CT3HK3 HMCeT TOT 

)!(e 811.l, 'ITO II <1>opMy1ta )lit!! Jtl060ll pa60'ICI'! M3WH'llbl. 
TaKH)I o6p330)1, 'BCe CK33ill!HOe OTHOCllTeJtbHO pa6o'lllX M3WHll ue'mtKO)l 

>tO>KCT 6b1Tb OTllCCCHO K )!CT3•1•1opC>KYll\llM CT3HK3M. 
TorJJ.a 001100111>1e 3aK0111>1 «Teop-1111 pau11011anb11oro 11cno11b30Ba111111 11e

Ta11nope>KylJ.l1tX CT3HKOB>, rnaC!!IJ.lHC, •ITO npOH380)lll'fellbllOC'Tb CTallK3 npo· 
11opu110H3JlbHa: I} CKOpOC'Tll pe33HllR (All!! J1.0CTH>Ke1rnn 60llbWeA npOH3-
BOAHTe'..lb110C'Tll 11eo6XO/l.llMO pa60T3Tb Ha MaKCll)!311bHblX CKOpOC'TllX pesa -
111111), 2) nOJ13'1C (ecerila 11eo6xOJ1.llllO pa60T3Tb Ha )13KCIOl311bllblX fl0.'\3· 
•1ax); 3) pacxo;J.ye)tO!i MOll\HOCTH (ecerAa ueo6xo;umo 11arpylKaTb cra110K 
,113 )!3K{:llM3nbHYIO MOll\HOCTb} , - c JI .e A y c T 11 p II 3 II a Tb He Be p" 

Hbl)lll. 

' 

M1>1 1111Ae1t11, <tTO 'BCllKoe yoe1111'lem1e "Tex110110rtt'lecKoro <t>aKTopa npn· 
BO.IU'l'T ~ Ql11>Kem!IO xoo<ll<t>HUH~'Ta npo113BOJUi'l'C.'\bHOCTH II 'fe)I C3Mblll HC 
11.aeT 11ponopu110Ha111>11oro yse;111•1e111rn npo11seo11.11TeJ1bHOCTli. 3TO RCHO » 
HS <l>OPMYllbl (13a). n on1>1we1111e 'TCXHOllOl'll'ICCKOfO (~31<TOpa, o•.1C11H)lHO, 
np11BOAllT K yMeHbWCHlllO epe)telUI o6pa60TKH 11s11e111111, '!TO B CBOIO 04f
p0ilb npHBOilll'f x y)1CHbUJe1U110 Ko9<1><!>11w1ell'Ta np01tS110,!l.)ITeJlbHOCTll, 116o 
11p11 9ro>1 epeMR x o.1ocToro xoJJ.a ocTaeTcR nocTORHHblM. 0Tc1011a 'llH.!J.HO, 
'ITO o r ynbHOC nOBblWe!IHC ;eimonOrH'ICCKOrO <l>3KTopa ·He !oiO>KCT 6b1Tb H3-
3Bal10 cpau11011aJ1bHblM 11cnOJ1b3083HHC)l CT311K3>, XOTll 6bl 3TO no8b1WC

HHC HC OTpalKallOCb spell.HO Ha CT311KC II <HUCrpyMeHTe. 
,!l.1R nOllCllCHllll o6paTH)ICR K np1111epa)1. 

f\ " 

UH>l<.·Mex. r. A. WAY/\1f!H 

TI pH NC p n e p 8 bl JI. 8 [ltX\r Hal o6wqH 
'TLllaerc• HIAeAHC. npeACTIBJleHHoe H OM YHM8epcaabHOM TOKapHOW CTIHKC o6 6 
HBtrpywe11T- 6blCT'POP•*Yut•• cra.ib,. y~;~~~~ wnepHan-AHT .. era.•. K,=30-40 xzr:.;; 
'lllCne, o6oporoe W DHHACJUl nllU = 450 o6/ MHH.11eHU8A Cl<OpoCrb pe3aHHR 34 M/ ).IHJI. npl; 

Pact J.latp11oa11 pa601y cra1111:a c T0'1K1t speuH 
HH••. c llOWOWblO uoworpaMU, •llHKJ10r·pa>1:>e~ A cTeopHH pau,HOHitilbHOfO HCr10.'1h3083·· 
aaeu, "ITO 831'TblC cxopoctH pe33HHtl .PA A3HH:~" cneuua.1bHOH aHHCAKH, Wbl ycrauaa11H· 
f,~~·;., npH A•••hl< noAnax " uy6H1tax, •peaa~.~~~J'yweeu, o6pa6arwoaeworo ware· 
ua b ne HCnOAb3YeTCA. C11eAoaa1t11bHO HlllH wubl " wow.eoc11> CT-a111<a no.l1· 
ll lt:HllO"CKPbllblC 003Jo(0)1<110CTH flOBblUICUH; npo11~~0"116HOe HCHeno11woua1111c CT1HK3 

O TO ><C TOOpllH, ~11Tenb1tOCTll CT3HK3 C TO'"fl •pe'. 

octynaA no yMa3aHMRW ttoH tCOPHH • CAt~eT yctiHOBHTb CKOpoetll pel.IHHA ;, ;: 56 ~,HHOft DO/J,a\IH H T'•1Y6HHbl, nOl'IOllOUol 
craa ... e coorac1crsy10UlHX 'IHCC4 o6opoTOI Wbl .JI WHH. 0.t.HaKO • CHolJ 01cyrcrBHSI ~ . 
M>UltA HH3WCA cryneuH nfHI nlJl = 610 06/ °wHH npHHy»<.teKbl oOpa6otKY BCCfH HI ue.a.y· 
T8100( o6pasow, MOW,HOCTb CT3RKa II HHCtp M~~IT 'ITO .1acr HaM CteopOCtb 11~46 M/ WHH., 

npu s10J.1 uuecii.1 noabluJc11ue cteopocrcll YpelaH ocrat01cR n e anon11c 11cno11bsoeaa11ti11u1. 
uexy npHwcp110 Ha 35,40/.. Ec.111 •e n:nc YA HA n~ cpaeueHHIO c cywecTayJOuuuc B 
nwe• CKOPOCTH pe33HHSI (v=56.M/ MH aJl)OCb hl YCT3H081t'lb •P3l.lHOK3.1b· 
B ttawe.w pa<nopaweHHH 6 .... 6w. 6o H .• 1. c., ecaK 1 
II a JI' b ti 0 A• K 0 0 6 . CTaHOK c .iee cp au HO· 
CtauKa .llHrl(CM ~i(' t i)OR C).;OpocreA, CKa>ICCW, K3K y 
IUCllHe CKOpoc1Crrp p~a11H:o "8 STOM C11Y'l8C HMeJI H dw OOBbl'~ 
Ha 65o/o- porua cyuiec1oy10W.HX 8 u.exy 

nepdACll • P•C•ery npoH38 SltCOHa npoH•oo . OA8TCll1'HOCTH H HI OCHOBe 
"' A.K'le.1bHOCTH nocwotpuw pa 

BblWCnpHBCACHHblC 111eponpHATHA. • U.HOH3.11'HW ;JH 

Op11 ycnoo• •x pa6orw ,,. io1eew, -.ro ua oce pa60'IHO y~1~~;pc~H1b11~M ~xapH0'-1 cranKt 

6 

ran• ~p11 ycra•osncuuwx 00,,,. .. ;-"", 0 :r,• TKK noJt At- P11c. 9. 
POTOBJ wnHHAea•.- T. e. npH A3HHOA :!o~~:: 1 

2.50 o6e· 
'IHCJIO o6opo1oa wnHHAt11• a MHeyry onpe,a.e !IHHHOCTH CTaBKa n, = J 250. TorAa. 3Haa 
Ka JI.JUI pe>KHMa, ycraHOUCHHOro 8 uCxy: . M 4>HXTHBHflO npoH3BOAHTC.1bHOCTb CT3H• 

n~ 440 
K - --=-- 036 - np 1250 = • mr./MHH., 

T. e. tC.;lH c1aHOk BC HMeA 6111 AOnOnHHte.llbHWX 33f 
'YnCT3HKa, TO npoH3BOAHTC.lbHOC'l• 6wna 6bl 0 36 par ape.weaH. conpoBO*A.alOWHX pa6o· 

piu1e111• q,opMy,iy npo • • mryKH B wHoyry 
6yAeu HMCrb: H380Al:tTeJlbllOCTU (J3a) H•1H HMCA Bbl'IHCJICllHOe _K (~opuyny 3), 

Q = 0,36. WT./><KH. 
0,36tx+I 

KaK BH.il.HW, ci>opwyJJa TJ>C6ler .llOOOAHHTe.t ecno~ora1e.11tinwe xoAa 1.~. OoAcraa.11111 nptt~~~~o ~~~HblX, a H1o1e11110 . y1.1e1a apeweuH H3 
XOAa Ix = 5 J.1H11., no11yq101: Q = 0,36. 0,3S7 Jie 0 13 pe611oe upeNA na ecno>i1ora1e11bn blc 
7,8 WT. • WT./ MHH. HJ'IH sa qac pa60lhl CTOUIK8 

Teneph onptACAHW npo113BOAHte11bHOC.th CT 
AMICTfCMbll cTeop11eR PILlHOHUbHOro HCO~HICI flOCAC ~pau.HOHl.,bffY.X• ucponpHSITHA 
P•~~· ... nex) HOMOrpaww «P3UHOH .. bHOro• ~~~::11~·· •• OCHOIC •••APCllHWX (BHO.l: 

BblWCllHC CkOpOCTell pesan11n HI 35 4 o/4 • b3 BaHH•, . • o .ti.acr nponopu.11oua111;11oe yecn1111cnue TCXHO· 

•or"'ecKoro <!faKropa. s now cny,ac K= ~ l 250 .. 0,49 WT./ MHll. 11 Q = 0,49. 0,29"' 0 14 

.. 10 03Ha•ac1 YIC!HQl!:Hee npo11aso Ht n , • 
HC>fTbtO c1an1<a B uexy Ha lOo/o. A e bHOCTH c1a11tea no cpa111e111uo c npo1f3BOAHTe.•n.· 

110 >Ke 6t..1 Mlol no.11y\IHJIH, CCJIH 6bl 118W ~''!'!;6"A» / pCll<llM? noAC'lllT3CM 11p011S80f.~~~~~l~!CT3H0811Tb T3K Ha3W83CMbllf cpau11• 
WT. MKH. Tb H AJHI ttoro CilY'HIRt T. e. np11 

750 
K I 250 = 0,6 " Q = 0,6.0.25 = 0,IS wr. 'w1111., 
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qto 03naqaeT yae111t'ICHHC npo113BOAHtt.'111oRoct11 no 01nowe1111t0 npo11ssOAJrttnbROt111 

CT3HK3 e cywcc1eyt0U\HM B ucx.y pC)l(HMOW Ha 15,40/ • . 
Tatt.HM o6pa30w, noublCHB cKopoetH pesantt• Ha 650/o-. npuweutta n.oporon crauox c 

cpau110HallbHOA-. 111:opo6KOR CKOJ>OC'ftil, yetJIHQHB paCIOJl 3HeprHH, pa6otaR Ha BblCOXHX 
'IHc.1aX o6opoT08, nOJIY'lltJIH )'BC:IH'ltHHt npoH3BOAHte.1bROCTK acero .11HWb ua 15,4•/ •• 
8l&tCT<> o6ewaHHOrO .Tcopuen pauHOH3.lbHOf0 HC0().4b3081HHI• yBe.iH'ICHHR npoH380,llH· 
1c11tiltoCT"H Ha 6&/o. KaK auuw, 3JltCb Ht wo>Ket O~tl> H pt'IK o nponoputtoHal1bH0)11 

noablWCHHH npoK310AHttJlbHOCtH Ct3ff1(3. 
Qqe&M.AKO, KaptHHI HC H3MtHHJll(b 6111, tCllH 6bl noewurtHHC Ttl'BOZIOtH'ltCKOrO 4>3K· 

1'opa Wbl npoH38CJIH, c•a*cw, sa C'ICT BHtllptHHA T 8 e p A bl :< c n .11 a a 0 8. 
B J,aUHO.M uyqac, KpQMt pac10Aa aopororo >1ec1pyMeBta, wMe.11a 6bl weCTo HSAHwHsu• 
neperpy3i.:a McxanH3~01 CTIHK3 (pa6ota 113 waKCHWIJllb1Uill '1Ht.33X o6opotOB) •• TO 

apt.WR Kit' noablWCHHC npoH3IOAHTC.,bllOCTll 6WJIO 6w HHCfTOlKHO. 
0 pH MC p IT 0 p Oft. OttllAll ICC yCAOl!H1• npe*-HHMH. T. C. UC MCBRK cyuteCTBytc)

UltfO peW:HWI pc3aHHI • ucxy, '41C1H'IMO COKpatttW epcw• ua acno>&oraTe.1bHtit xo.u 
yetaHOBKOR Ha cynnopTC CTIHKI KU.llparaoA pc3ll080ft 1cp•aBKH, npuweHCHKCM ynopa 
Jilli yctauoa1CH wa1cp>1aaa H y, A .. CKl*CW, HI CTOJlbKO llCC. HI CKOJlb.KO WY OOBYCH.IK 
cxopocTH pC3aHHI, T. c. H3 3S,4•/.; TOrAI t x. == 3 WHH •• BMtcTO npcllCHKX 5 WHH. Cor;iaCHO 

ece.w cyuteetay10Ul.HW 4>opwy,,aw •TCOpHH pauHOH&nbHOro Mtn~b30&aHH11> HHK.aKOro noew

weHHi npOHIBOA.HTCA .. HOCTH 6YTb NC AOJllkBO. 0A113KO • atAC18KTC••HOCtll 11wccw: Q= (),36·0,48,,,0,17 wr.(MKll., T .•. 6e> ac••KX 
AOnO-'HHTeJlbHhlX 33TPIT 911eprHH, 6es nepcrpy3tcH Wt-13HH3W08 CT3H1£.&., 6c3 noewmeK
ltoro paclOAI HllCTpywcuta, npH JIY'IWHX yCllOBHiX v• pa6oqero, HWCC>t nOBYWCHHC 

upOH3BOAHTCJlbHOCTH 1oro llCC cr:nuca ua 34•/o. 
4lopwyAa npOHS80AHTCJlbHOCT'H (3) npsiwo roao pHT, 'lfO AanbneAwee nOBblWCHHC TClHO· 

:iortt\ICCKOro ~aKtopa 8 owwcnpllBCACHllblX np11..cepax AOJl)l(HO C\IH'1'3fbCSI "e .!I. 0 n y C· 
T H M bl N, 8 p CA" bl M H 'ITO CAHllCT8CllHO npaBH.1bttblW nytCM nOBblWCHHSl npott380· 
autCJ1bllOCTlt 8 3TOM CJ1Yll3C Sl8lUlCTCA cotcpal.LlCHHC ncnoMorarenbnOrO BJ)C:ld.CHH. KaKHNH 
6bt nyTRMH IHI W JIO 9TO COKP3Ul.CllHC-33 c•1CT "" BHCD.pCHHt npncnoco6ne11ttR. cOKpa
WCHUSI 91 Ct.ICllH YCT3HOUIOI CIUITllA H)ACllHA~ ycKopeuuorO nOA80Jl3 H OT·BOAa '11ttctpy
weu1os, npHNCHCHllA K8aApa1110R pC3U.Oftoft JlCp>teaOKH " T. A·1 H1lH nyteM nepCA8qH 

o6pa60TKl1 9TOA ACT31l11 113 J>C6011bOCpnbln cranotc. n p 11 we p T p e T II H. AnA npOCTOTW OCT38HW Te *e yco108HR 8 CH~e. Tpe6yet CA 
onpCllCJl\t1b npOH980AHTCJlbHOC1'b pC60AbOCPHOf0 CT3Htca, np1t o6pa60TKC toli )KC ACT3J1H, 
c oc-1an11C1tHCM n pC)l(Hero pO>KHM3 pe331UIA,6e3 HSMCHCllltATCXllOJIOrH'ICCKOrO 4>aKTopa. T. e. 
np11 TO!-' >KC pe)t(yu.i.ew llltCTpywCH1'C HS 6blCTPOPC*YLU.eR cranH, npH Tel >KC 'IHC1l3X 
o6opotOD WllltllACllA (610 06./MIHI.) H n, = 1 250 06./ MHH. QqCBHAHO. H 8 9TO!ol c11y\lae 

upo113DOA1t1'C1lbllOttb CTllHK3 c ro11KH 3peun11 • Teop1111 pau11oua11bHOfO 11cno11bS08a111111• 
u e AOJ1)t(ll3 MCllATbCA. 8 ACRCTIHtTCJtbHOCTH )KC 6yACT HMCTb wecto coKp3lLlt:HllC xono
CTblX XOAOU, a, CT3AO 6b1Tb, no 'l>OPMYllC (3)-008b1WCHHC,llPOHS80.0.HTC1lbHOCTK· no11araa 
,VA peBOtlbBCpllOrO CT311K3 np11 o6pa60TKC 9TO~ ACT3iJ1H Ix = l,5 Mltlt.., no11y11uw: Q = 
= 0,36·0,66 == 0,24 UJ1',/ MHU., 'ITO 031H,'13CT nOBblWeHHC npOH380AH1'C.r1hHOt'fH na 33°/o. 

n pH .. c p • c T 8 c p HI n. Opo~O•*•• o6pa6or•y ron *e neTMH ua pe•o .. sepKOM 
ctaHKC, nonpo6ycM tenepb y&CJIH'IHTb TCXHOJIOrHlltCKHft 4>3KTOP n p " H 0 B w ;( y c JI o-
8 II SI s, np1111ew 810 yuc.1H'1Cl11tC npOH31CACN HC 93 C\ICT np1twe11CHHR .a.opororo HHCtpy
weuta, 11.11H .pau11011an1t1ton· KOp06KH cKopoc1ctt, a 33 C'ICT coawew.eu11• 11e1<01opw.x 
onepau11A, '11'0 803WO*HO npoH310AHTb Hl pt80Jlb8CpHOW Cl3HKC. CnuoaaTeabH01 npH 
9tOW 6yAet co1<pa"'-tlUtC o6opotoa Hll pa6oqne onepaUHH; nono»i:H\I, 'ITO np = 750 ewec-

450 TO 1 250. Tor4a K - ~== 0,6. T. c. HWCCM TCJ.H040fH'le£K.HA c\':naop. paBHblA TOW)\ 

KOTopwH MW MMt.1111 8 ntpeow npKwtpC noc11e 8RCAPCRHI .pacut.OHlllbHOA · KOpo61H 

csopocrcA. Opo11 .. 0AKTCn11ocn 6y11,CT Q = 0,6·0,53 = 0,32 wT.(w••· T""" o6pa30,., yae.1K•Ce11e 
"texao.11or11ttec1<oro 4>aKTopa H& 650/• a AaHHOW CJy!il.ae p.a.ct yeea1t•Ca>1e npoH30J1.HtU•..
HOCT'B ua 2.S-/. (• oepeow npHMCPC HWtCW 15,4•/.). a no.1111oe OOBblWCHMe npoK380AH
'feJlbHOCTl:J no OTHOWCHH.0 K tOKapHOMY CT&H•Y npH pellCHMC pt33Hi:UI 8 uexy (npHwep 

nepowA) 6yAtT pHHO 146'/ •. 3to o3H.a'latr, 'ITO ny1ew noue.1oaaTCJ1bttoro noawwtnH• K .,, wbl .11.ottKras TaKoR 
npOHl90JlHTCAbHOCtH. KOtoioA HHKIKHWH weponpHtTHSIWH, BYTtK.aK>UlMMH 113 c.TeopHH 
pauHOKaJltiHOro ucnonlt30BaHHI• !1,otTH"lb HCAb3.. nHWb nor.1e Toro, KIK Wbl n08WCH4K 
KOJt4ll!QHCHT npoH:S80AHTCJlbHOCTH, CTl.110 803M.OWHWW aanbHeRmee noeYWCHHC t ClHOJIO-

rHCltCKOrD tair.ropa. 
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n p It M C p It IT W n. Ta "'e ACT3nb o6pa6 ~1AR rcx11onotH"ICCKHA 4>aK'Top 113 l·ro npH:~w:ae~~" aa peeo.11 .. acpKOM aetoware. Octa&· 
npH yc.1108HH cotepamc1111,. ecnow.o"raTeabeoro PaPexe!:~e.i~.w 12POK3BOAHTtnbHOCtb er an Ka 

18'11CTCA npa1uHqCCKH 803MO•HWW x - ' CCK.. HilH 0,12 MHK. qTO 
Y"IHlWBal 'IPU8W'lahHO 8b1COKHA "::,~:::=~~o ~BT~Nat·a: Q==0.36·0.96~0.34 Wt.//MHH. 

=~·:~· 'ITO JllllbHCRwec noswweHHC npoH380l.H~b~:;"1C11•uOCTH, Wbl npHXOAHN k 
CTH 3a C'ICT TClHOJIOrKqecxoro 4> • Jf pat1,.KOHa11bHO npo-

CtaH ka He A.ICY O~TtlTCllbHOro noawweHHA n M3BO a KT 0 pa ff qyo a1nowat'HUllJC• 
4c1111e ewe 6onec coecpweR11oro aarowara r,:. e AHTCJtbBOCTK. C,1eJ1oaaru•uo, np•w•· 

YAtt "e p Ill Ho It a" b" o. . , * x aatoxata c6e1 xeptawx ape.wee•, 

Htatc, npHHHMaa v = 56 M / WHH., qTO coo1ae1CT1ye1 nw = 750 o6/ H 
••Acw •• pt• 6 " 

11
• (r. e. pa6ory 

7SO ue •• WClPOJ>e*YllltA cra.1•), • npu n, = 510 o6(NHH. nony••w: K = 
- "S'i'O : l,47, It Q= 1,47·0~ = 1,25 mT.(NHH. 

3to 03Hl'llCT POBblWCRHe npOH3130JH1tl•H 
Y Ka>aHBblM a ncpeow npawept na goo.A · OCTH no cpa111tHHJO c 10Kapuww CTausow 

CacJ1,1 pt3)'11bTltbl BY'IHc .. ee~A npuw•· "Y'° K1ptH11y. notc1swaa.au:cyto pocr np~i!'o~"f"wepoa . a n«>AHuw, noJ1y-i>1w. aar.n•A· 
WCHH• TCXHOAOT'H'fCCKOro 4'3t<Topa 8 Ta6.a11ue JICAhBOCTH: 8 Ta6l1Hlle 1-33 C'ltT nOBW· 
npOH310AffTCAllHOCTH H, HIKOllCll 8 'ya6J1HUC Ill- - 33 cqeT YBCJIH'ICHHA KOJ4>4>HllHCHTa 

I 3a CQCT OOBblWCHHSI o6oHX C1>3Ktopoe. 

K 

0,36 
0,49 
0,60 

Ta6•11ua I Ta 6 ., 8 ua 11 Ta6•ttua 111 

Yj 

0,36 
0,2!> 
0,25 

0, 13 
0,14 
0, IS 

!CO 
I JO 
I IS 

K 

8:~ 0,36 0, 13 JOO 0,36 I 0,36 
o 36 8·~ 8·r :~ 0,60, o.53 
0'.36 0:96 0:3: 262 I ~7 1 0,

35 

0,13 
0,32 
1,25 

100 
146 
860 

·ra6AIHl3 I 1101C33bl03CT1 '4TO c pOCTOM TCXHO?!OfHl.I 
K05 4>'1>HlJ.HCltT4 npOH3DOAllTellbHOC'TH n PHEO.D..lUCC CCKOro cpatctopa HMCCT MCC1'0 n3ACll llC 
UOAllTCAbHOCTH. 1-'ocr npOHS80llHTCn~HOCTK 3a K He3H3llHTCJlbllOMY n08blWCHIUO npOH3• 
•1ccKoro 4>3K1'0pa. B ue11ow ra6n11ua roeo r MCTHO cowpaw.ae1c11 c poCTOM rexnonoru · 
TCAbHOCTH 1'HIJJb :sa C'lCT OAUOrO TCXHO g11. 0 ueB03M0lHHOCTH nOBblWCHHR npOH3BOAH· 
HACaAbHon W3W11Hbl), JI rH ICCKOro 4>3Kt0p3 (9TO 803M0)f(H0 nHWb MA 

B orn11•111c OT ta6.11t1tbl I, ra611111.1,a U noKaabl nOCTH 3a C'ICT yae11u11e11H$1 K094'4>1tu11enta npo11::er OlllYTHTC.1bHWR poer npoH310AHTenb· 
rHllCCKOW taKTope. 3ACCb TaKHCt HarllAAH 8 OAHTeilltHOCTH npK nOCTOJIHHOJ.I rexHOAO· 
.11.HTtJlbHOCTH HC803WO>KHO 33 C.1:4CT OAHOro OKO::;,o, lllTO ,.ll31lbHe~wee POBWWCHHe npOH380· 
c .1,0(Tff)l(CUHCM npeACJ13 T e KOrA.a "f't 1 HQ.Ht~a opOH380AH'TCJ1bUOCTH. 0'1CIHAH0 
coecpwCHHO npeKp3UllCTC~. • • . •• ' A311bHC11WHit poet npoH380A.HTCAbHOC'TI~ 

TOAbK.O ra6nHLla Ill yKaswaaer nytb n• ny~t .. w pauHoea..r~Horo CO'ltta111111 o6-oax -;.~~nw:ro noawmeue11 npOH3BOAITTCAbHOCTH 

,M;lll CHHTtJa ecex np11~epoa pacc.wor ""' po (ppc. 10), rAe uarAIAHO wowew npoc.'leA~Tb ~IKOH npoeSB()AJf'Tt.JlbHOCTK 8 8HAC rpa4>H1a 
accwatpHaa• p16oTy TOKapHoro CT3HK3 :cewK BhlWCDPH_!SeAeHHWWH npuucpawH. 

rexuo.norH'fecsoro taKTopi ww RK'lero 6w ~e ~w, qyo ACHCTSHTCllbHO noewweHHCM 
ruH, MHCTpyw.euta H nOp'IH o6opyAONRH A K.IHCb,-B-epnee, i:poNe pacxOAI 9HCP· 
npoKJBOAHTtJlbHOCTH tTOro en . K . ., H.H"lero (;y Ht. n0.1y•HAH, TaK IC.II KPHUJ 

npOK!llO.t.HTt:lbHOCtH y•e nOCJte K-0 4 
3 
0 ue Aatt oazyrHTe.11.Horo noa.wwcuN• 

J>3llHOHl'111HOro pe3.1Kffl• no HOMO;pa· .. ~a AH3KO., BOnpe1H 3Af)a80WJ cwwcay, no cTcopHH 
6w o6a:taKW """ HNtHHO no STONY ny .. H CU,JUCJIOrpaMJil3W> ,.TOK TtOpHH MW 6W:IH 

Co1pa1JU• epcw1 "' XOAOCTWC x TH. 
cpa3y noayqaew a03wO*HOCTb noa!!aar:~ewwaa KO~Q.HtHT npoK3IO.lHTCA&HOCTK• MW 
AO KPHll)A Toro »CC CtaHKa HO poMl.80.A.HTt.AbHOCTb, KASI no aeptKUJ.H aaepx 
awaaet tta KPHUI, 3.AeCb' At~ec~:~i~~=bl~K ec,noworate.AbHblNH XOAIMH. KaK noKa: 
TCXHOAOtH"ICCKOro 4>aKTopa, 'ltN AAA ne BOA: poH.SIOAHTCAbHOCTb aa C'ICT noawweHHA p xpeaoA. Ho see *C t TO noawweHHC 
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ltH'ITO*HO no cpaaHeHHIO t Tew, "fCrO MO>KHO ll.OCTHrHyt11i, nepexOA.lt H3 TJ>CTbk) KpH8flO 
T. c. Ha J>CB011bBCPHb1R (;T3HOK, tAC no.iy\fHM nOBblWCH•te npOH380AHTe;lbHOCTH H3 83G/o 
n pH TOM )l(C TCXHOllOrJt•ICCKOM taKTOpe. ' 

8 CBOIO 01.fCPCAb spH81SI peeo.-.becpuoro cra11Ka (lll) HarJIAAHO nOK33WBaer 803).IO>KHOCTb 
noawWCHH• npoH3:BOAHTCAbHOCTH sa C'ICT y&eAH'ICHH• TeXHOJIOrHtfCCl<OfO taKTOpa, 
nottowy e A3HHOM c.tyqae 6yl.CT PlllHOH3.'lbHO tto ueponpHnHe. 0AHIKO, nOCAe HCKOtO· 
poro YBCJ1H11CllHR npOH380AHTeJlbHOCTH 3ta ~PH83R T3K)l(C CTIHOBHTCR no.1oron H ll3J1b• 
uenw ero 01.llYTHTCi'lbHOro noewwCRHA KOS4>~111.lHCHT3 npOHt BOAHTCflbHOCTH u e A.3CT. 3To 
yaca3t.zeaer, 'ITO noene ueKotoporo noawwenHA c11e.1tyer cuoaa HTTU no nyru noa1i1weu11se 
KOl~HQHCHTI npOH380AMJe.1bHOCJH, T. e. ncpcATN Ha CAt.JlYIOUlHR CTa.SOK c 6oncc 
COKpaUleHHWM apeweHew A0.10CTWX XO.II.OB. .lleRCTIHTCJlliHO, ncpe10A ua aarowar BaM 
A3CT peJKHft CKaqox npoH3BO~HTCJlbH0CTH. 

Q 
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0 t J 

PHC. 10. 

Ya11eKWHCb noe1>1wc1111cw npOH300AutenbHoCtH 3a c"eT C01<paw,c1tnM t s-. Ubl t.ior11n 61:.1 
llOCT38HTb Ct6e UCilbJO 80 qyo 6w TO HK craAo COKpatHTb 1% .il.O HYA•. XOTI 6w 3TO 

6w.no ClfllaHO C6o11•WHWH 33tp31'3MH, xatc 9TO AeitaeT ·TCOPHA paunonattbHOro pt3aHHSI• 
no OTHOWCHltK> llOBWlUCllHq pe*HMa pc:,.aHHA, llHCA,pen11q «no<ie,a.uta• It T, n.). 

0AHaKO rp14>HK JTOICl3blB3CT, 'ITO &Toro .llCJl3Tb n et CMbtCJla, qro 3TO HC .tt3CT OllJ,)'THtelfb-
11oro nos1i1wcunl' npOH3BOAure.iit.HOCTH. HaoOopor, ar;p11eaa npoH3BO.!l.HTCJlt.uocTH ae·towata I V 
nOKaJWaaer, ttO • AIHHOW CAY'llC CCT• B03WO*HOCTb H HCo6XOAH\IOCTb noaWCHTb TtXHO· 
llOtH'fCCKHA 4>aa:top, 6e3pa3.1H'IHO 3a C'fCT qcro 9TO OOBWWCHHt npoH30RACT: OOJIOWHM 31 
C'ICT Toro ltCC cno6eAHTa•, KOTOpOil ueyweCTHO OUCApSIJICll Ha TOKapHblfi CTaHOK, 

.nana11enwce UOBbZWCUlte TCXllOJIOrH\lecKoro 4>a1<Topa, K3K fl0K83bll)3CT KPH88A a8TOM3T3, 
1a101tc npueeAeT K 8113/IOrK\IHbU.S pClY.llbTaTtU.t, T. e. npOH3BO!lH'TCJILllOCTb ncpecraHeT 
OlllfTKTe.AbHO D08tjWITbCA npK BLICOKOM TCXHOAOrffqecl(OW 4J.aKTOpe. rpatt>HK H 8 STOW 
c.11yqae y1eaJwaaer, qtO c11eA)'e-Y- nepe.xOAHTb Ha c.,e!tylOUQ'to crene11•, qyo HeJlb3A orpa-

• 1111qnaar•c• AaHeblw crauKOu. 3a.ecb y>11:e cra110111rcs aKTyanbHblN pupewenue npo<>,1eJCw 
UOCTpoeitHA cra11Ka c6e.3 MeprBbfX opCJ.ICH». 

11TaK, r.1tc T3P31lTHR y asropos T 3K ff33bl83CMOi't cTeop1m paQH0113,1bHO· 
ro HCnOnb3083HHR•, CH311Bblr0.1tHeliwcro •HcnOllb30B3HHR>, cpaQHOH3nb1iO· 
r o pe33HHR•, <ITO B K3lK.ltOM OT.ltCllbllOM c,1y<tae OllH ceoei't cnay•mo-o60· 

• CHOB3HHOl1> <P31.lllOH3nH33QHCi't• HC nona,n.yr 33 npe.o;enbl, i<OTOPblC YK3· 
SblB3lOTCR 3BKOHOH npOH3BOJl,llTC•1bHOCTll? fAe rapaHTHR y Ha·wero npQ-
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l!3BOACTBCllHllK3, '!TO cTeop1111 p3UllOHMbtlOrO KCn0;1b3083HHll> H8 Ae.1e 

11c npespawaeTcll 11 cTeopmo pau11011aJ1bHOil nop'IK 06opyAosa111111>, 'IT? 
0113 11(~ npHBOJHIT 33'13CTYl0 K 'IYJlO'BllW:HOMY pacXOAY pc>1<y114ero HllCTPY· 
)lettTa, K e11eApe111110 Aopor11x 1'BCPAblX cnJ1ano11 TaM, r 11.e &roro coaepwe11-

110 'l!C 11>e6yeTCSI. 
BCIOAY 11 se3Ae &ra cTeop11n> KJICHMHT npOH3BO.J.CTBCHHHK01l, '!TO 01111 

llC 'ROJl."IHHfflOTCR •nOCJICAllCMY CJIOIJ}' cp3UH0113Jll>llOro pe33HHll>, '!TO OHH 
pa60T<llOT 60JlbWC 'IYTbCM, cH3•fJl330l<> l!MCCTO .npH)1CllCHHll H~Morpamt, 
CUlll<JtOrpaMM> .iorapH'<\lllK'lCCKHX C'lCTHblX JlllHCCK, nOCTpOCHHbl:< 113 OCHO
BC np118CA~lll~X no.10ll<CHllH cTeopllH>, KOTOPblC C3)UI no ce6e 118/llllOTCll 

11 e 8 e p 11 bl M 11 • Hey.n11e>1Te,11>110, 'ITO npo11S110JlCTBe111111K, 11 oco6e1111ocr11 
pa6o•rni\ y CT3HK3, petuan '33A3'1Y npo113BOACTBCllHblM 'IYTbCM, K3K roao= 
pnT cHa-r Jta30K>, 3a•13'C1'y10 nee >KC 11aeT 6oJtee IPat\HOl13Jtb1i blC lllpe1v1o>Ke 
HHll nOBblW3R npOK300AHTCJlbHOCTb CTaHKa llBCACllHC)I no cywecroy npo
CTbl~ II ACWCBblX H3MCHCHllH 8 ero pa601y, 'ICM «H3}"1HO·o60CllOB311H311> 

cTeopHR p3UllOH3/lbHOro H000Jlb30113HHR>. 
HTaK, Mbl o6"3aHbl 11p11s11aTb, 'ITO OCHOBllblC DOJ10ll<C11HR cTeop1111 pa

UllOH3JlbHOrO 11cnO/lb30BaHHll» ·He T0.1bKO ycTapemt, HO 1J KOPHC 11eoepHbl. 
6yJzy'IH n1toAOM y~103pe11HR H cne1<y1111T1nmoro MblWJtCHHR, KaK 9TO RPK~ 
BllAHO 11a npHMCpax pas6opa OCllOBHblX <j>Op)IY•l (8, 9, IQ). 0p3KTH'ICCKllH 
CMblCJt 3 rttx <j>opMyJt pasett 11yJ1t0 H TOJtbKO 1I03TO)IY !l)tn11p11<1ec1rne 11a· 
Bb1'<H 'IYTbe npOH380ACTBCHHllKa 3343CTYIO A31QT 60JtbWllC .pe3y11bT3Tbl, 
4CM ~0Jlb30113HHe <POPMYll3Mll y•1Cllb1X Kllll>KeK, n o K3MCpTOHY KOTOpblX. 
)!bl 11acrpaHeaeM )tosr11 -Haw11x Mo.,0111>1x c ne u11a,111cTOD. 01111aKo coeep
we11Ho RCHO '!TO nonaraTbCll 113 HallblKll np0113BOACT11CHHHK08 )!bl HC 
MOll<eM, II ~~o TeM ()ollee 11e11onyCT1tMO, KOr)la pe'lb 11ACT 0 COBpeMeH· 
HOM CT3H0'1110M 'ft3PKC H 0 C03A81111H COBCTCKOrO CT311K3. HaM HYll<CH 
np04HblH rcopeT1NeCKHA <l>YHA3MCllT JleHCTOHTCJlbllO pauHOH3JlbllOrO i:;~ 
no.,b3083HHR II KOHCTpy11poaa111111 CTalfKOB, - <l>YHJl3MCllT, CTOllb 
61tll'3l<Hfl K f1POH380AC'l'llCHHOH npat<TKKe, 1(3K II K Hayt<e. 

MolKeT mi 011 6b1Tb c03AaH nyTe11 a6c11>ar11posa111111 OT opra11H4ec1rn 
CBR3311HblX c M31.11WHOH ee XOllOCTblX XOA08 II 1)3CCMOTpemrn TOJlbKO 0.'1· 
HOH rexHOJtOrHH, K&K &To 11enaer "Hawa WKOJlbH3R MYAPOCTb. HeT. He MO· 
ll<CT. 116o 0Tpb183KllC pa604HX XOl!OS OT XOJIOCTblX ()3H3'1aeT a6trparn
po88HHC npouecca npOH3BOACTBa OT 3KOHOMllKll npOllSBOACTBa, np1180.'1HT 
K 6e3HaAelKHOMy !ICX31111Ull3MY, 8 pesynbTaTe 4ero 9)1CCTO CTaHKOB, npo· 
H3BOl!llW:HX H3ACJllHI, noRBJIRIOTCR CTaHKH, npOH3801lRUlllC CTPYll<t<ll, npll· 
·roM 111enpepb18HOrO J1eHCTBHR. 00Bb1We~me TCXH0Jt0rH4CCl<OrO cpaKTOpa, 113 
KOTOpOM CTPOll/la CBOH cycneXH> WK0•1b'H3R cTeOpHR», CCTb HC '!TO llHOC, 
K3K MeX3HHCTll'lCCKOC !1Kcrpano11HposaHllC yc.1001111 HCKOToporo orpe3K3 
pa60Tbl CT3HK3 B 6eOKOHC'IHOCTb 6e3 BCRKOro Y'leT8 TCX 113MCHetlHH, KOTO· 
pble y K33bl03CT K'j)HB3R npOH3BOJl.llTCJltlHOCTH 11 •KOTOOblC HMC!OT ~ICCTO. B 
)13HHOM K-Olll<pCTHOM CT811Ke H na 11eKOTOpOM npCACJIC '6bl3bl•Ba!OT HC06:<0· 
AllMOCTb HJIH CHH'lKCHllR TCXnOJIOTH'!ea<OrO ~)3KTOpa, llJIH nepeXOJl.3 H3 
.npyroil CTaHOK, HllH BBCACHHll HOllblX np11cnoco6.1e1111n. 

04CBHA110, •110 p8S611pae1ia11 npo611e&1a ~ac8erc11 tte TOJtbKO pau11olla,1b· 
noro HCDOJtb30BaHHR 06opyAona1111n. ·B oc11ooe npa1111111>11oro peWCHHR 11e 
MCHee cepbC311blX npo6Jte)I AOJl>Ke11 11e>KaTb TOT ll<e 33KOH nf)011300llll1Cllb· 

HOCTll. • 
TexttH'leCKOe 11op>rnposa1111e, 11s111111cb 3BeHOM )1elKAY Te1'.-.10i10r11e11 " 

9KOH0llHKOll, AO cero epeMCHH HMCll 8 ceoell OCHOBe cTeop11!0 p3UHOH3Jlb· 
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HOro 11cno,11>3083Hltll>, 11eM1111yeMO ow116aeTCR II BBOAHT PRA C801iX OWH· 
6oK 'B caMylO KPOBb aaeOACKoro opr3HH3Ma - s s1<ouo11111<y 33ao.a.a. B 
noM cny4ae ow1160'!111>1e cpopMynbl WKOJtbHOll Teop1111 pauH011aJ11>11oro ·llC· 
nOllb30BaHnR 6b!OT lie TOJlbKO flO HCnOJtb3083HHIO OTJte,1bHOro CT3HKa, HO 
H no 11cnOJ1b30sa1111t0 33BOAcKoro 06opyAOBa111111 a ue110>1, no pacxot18)1 
113 TPYJJ.. no n11a1111poaa1111t0 npo113BO.llCTB3 - no s1>1no,111em1t0 rexnpOM · 
cinrn n ll a 11 a. 

Jlnwcmroe 8 rtpOWJIOM OO•ITll <BCRKOll cranKOCTPOHTeJlbllOA 'KYJlbTYPbl 
11awe cra11Kocr.poe11He 110 c11x nop a 60J11>woil ewe Mepe np1111y)l(Aeuo HTT~ 
ouzyn1>t0, 11 cJtyqall, npoH3BOJtbHblC Ko11cy.11>Tau1111, nosepxHOCTHble one· 
q&T,1emrn o-r,11,eJtbttbl:< a!OACll 43CTo PYKOBOJlllT 11a&111 11<8K np11 33KynKe H)l· 
OOptHOro o6opy,/\OB3HHSI, TaK II np11 <llOCTpOeHHll C06cTBeHHblX CT311K08. 
«Te-0pM11 P3.l.IHOHaJtbnoro 11:cnon1>SOBaH11R> "' s &TO.\! t-'I)l'lac He ron1>1<o 11e 
n<»1oraeT, 1110 11a AeJle TRHe-r .iaaa;A arawe CT3HK<>CTj)(YeKHe. Ton1>:<0 a1111n-
1111eM &roll wxo11bJ10A <Te<>pm1> 'loJO>K110 OObffCllllTb ro nOJtO:>KeHHe 'ITO 
;!0 cero speMeHH )lbl He CTpOHM CT3HK08 38T0)13TOB, c011pe11eHHblX ~blCO· 
KODp0113BOAHTCJlbllblX CT3HKOB: 9T3 cTeopHR, 113CT3HB8•13 H npOAOJtlK3CT 
H3CTaHoaTb Ha C03A3HHll cpau11011aJ11>1lblX> CT311KOU c cpau11011aJ1blfblMH> 
KOpo6Ka~tH CKOPOCTell, c cpaunOH3JlbHblMH> 'IHCJl3l!H o6opOTOB H n o.a.aq 
'f. e. T3KllX )131.llHH, xapaKTCpllCrllKll KOllX .D.HKTYIOTCll <l>OPMYJl3MH, HO)IO: 
rpamta)IH 3TOA «TeOpHll>. 

He ocTaJ1asn11e8RC1> 6011ec Ha npo6ne Me a11To~1aT11s3u1111, pe1<01<CTPYl«IHH 
MOP3JIMIO H3HOWCHllOro 06opy,noaa1111n H T. A., Mbl AOlllKHbl OTMCTllTb He· 
o6xOAllMOCTb pew11TeJ1bHOro nepecMorpa acex cywecrnyt011411x reopull cy
utecTByt0114eA np8KT111<11 cTai1oq11oro 1omopT8, cywecTBYIOutHx TCHAen'uuil 
KOHC11>YHPOB31iHR llOBblX THhOB CT31fK01l 113 H3WHX CT3HKOCTpOHTCJtbHblX 
3aBOAax, cy114ecTay1owHx MeTOAOB Tcx11opM11posa11H11 11 -r. A. 

Mbl y6elKAeHb1, •1ro <Haw a 11an11s 11 11aw11 n oJ1olKeu1111 M11orne nonblTa· 
IOTCR npeJJ.CT3BHTb KaK yll<e A3BHO H3BecTHble II OTM3XHYTbCR OT HHX K3K 
OT as6yqHblX llCTllll, alOHRTlfblX H' 6e3 11ay4110A apry)tCHTaUHll. 3TOT nyTb, 
no KOTopoMy nl0()11T HTT11 neKoTopble 11a1.1111 «8BTop11TeTbl>, nyT1> c3)1blll 
.1erK111l, <HO H ·C3Mblfl llenpaBllJtb'HblH. 

Bamuo ·He TO, •!TO TaKHC·TO !MeMe1111>1 11aweil Tcop1111 '6u1J111 paccblna11br 
no OTACJlb'HblM KypcaM H Y4C6HHK3M, a TO, \ITO AO CHX nop HCKOTOpoil 
ue,1bHOA CllCTC)lbl llX, IK3K OCHOBbl tlCHCTBHTCltbl!Oro pau1101181tbHOfO HC· 
DO/ll>3083HHll Cf3HKOB, HC CYutCCT8083110. Mell<Jl.Y TCM, 6e3 CTpOHHOA TCO· 
PHH, 6e3 11ay411oro <l>YHJJ.aMeHTa - 1111 11cno111>soo3111111, 1111 npasH1tbHOro 
n OA60pa o60PYAOD3HHR, HI! npOH3DOACTD3 JltifcTUHTCJlbHO 11eo6xOJlllMblX 
113)( CTaHKOB lib! HC )10ll<CM nocraenTb. 


