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BBE)l,EHHE 

3qxpeKTUBHOCTb npou3so,ncrsa, ero Texam1ec1rnii nporpecc, rrnt1ecTBo 
BbmycKaer.toii npo,nyKUIHf BO MHOrOM 3aBHCHT OT onepema10mero pa3BH· 
THH npott3BO,!l,CTBa HOBoro o6opy.n;osaHfHI, MaWHH, CTaHKOB H annaparos, 
OT sceMepttoro BHe,!l,pemur MeTO,!l,OB TeXHHK0-3KOHOMl!lleCKOf0 8H8JlH38, 
06ecnet1HBa10mero perueaue TexHHlleCKHX aonpocos u sKonoMnlleCKYIO 
s<jxpeKTHBHOCTb TeXHo.110ruqec1mx 11 KOHCTpyKTOpCKHX pa3pa60TOK. 

3uaqe1:me nocrnttoBKll scex STHX sonpocos npn no,!l,roTOBKe KB8Jltt· · 
qim.i:ttp0!38HHblX lrn,QpOB cneUH8JlllCTOB npOH3BO){cTBa, OOJlHOCTblO OBJla­
.neswHX HHlfi'.ettepHbIMH MeTO,!l,81\HI npoeKTilp088HHll npoH380,!l,CTBeHHbTX 
npoueccos, oqeatt.n;Ho. B CBH3H c 3Tl!M B yqeoHOM npouecce BbICWHX yqe6-
HhlX 3aae11e1rnif 3H8llHTMbHoe MeCTO OTBO.IJ:HTCH caMOCTOHTeJlbHhlM pa6o­
T8M, BblllOJJH51eMblM CTy)l.eHTaMH crnpwux Kypcoa, T8KHM, K8K Kypcosoe 
npoeKTllPOB8HHe no TeXHOJlOfHH M8WHHOCTpoeHH51. 

Kypcoaoe npoeRTttpoaattue aaKpenm1er, yrJ1y6m1eT u o6o6maeT sua­
HHfl, noJJylleHHble cry.n.ettT8MH BO spe11rn JleKIJJJOHHbJX H npaKrnlleCKHX 
aaH51TIJH no «TexttoJIOfllH MawmfOCTpoettmi:». B npouecce Kypcosoro 
npoeKTHpoaaHHH CTy,neHT BhlilOJlHHeT KOMOJJeKCHYIO 3a,naqy no Kypcy 
«TexHOJ1orm1 MaWHHOCTpoeHHH», fl0,1l,fOT8BJlHB8HCb K BbIOOJlHeHHIO 
6oJJee cJJo:>1rnofi sa.n;aqu - .n;ttnJloMHoMy npoeKT11poaaH1110. Hapi:i:,ny c 
3THM Kypcoaoe npoeKTHpoaaHHe ,11,0JllKHO HayllHTh CTy,n.earn fl0Jlb3088Tb· 
CH cnpaBOllHOii JIHTeparypoH:, fOCTaMH, ra6.llflU8MH, HOMorpaMM8MH, 
HOpMaMH H pacueHKaMH, yMeJJO CO'leT8fl cnpaBO'IHbJe ,1l,8HHble c TeopeTH· 
l!:eCKHMH 3H8HlIHMH, no.11yt1eHHhJMH B npouecce tt3ylleHHH Kypca. 

Dpu KypcoBOM npoeKrnposattHH oco6oe BHHM81-!11e y,11,eJrneTCH caMo­
CTOHTeJJbHOMY TBOplleCTBY CTy,!l,eHra c UMblO pa3BHTIUI ero HHHllll8THBbl 
B pewemrn TeXHHllecKHX H opraHH38lUIOHHblX 38,!l,8'1, a TaKlfi'.e ,!l,eT8JlhH0f() 
H TBOpllecKorO 3H8JlH3a cymecTBYIOIIJ;HX TeXHOJlOrtt'IeCKHX npoueccos. 
OcttOBHaH aa,!l,a'la npn ~OM saKJ110t1aeTCH B TOM, tno6b1 npu pa6oTe aa,1\ 
KypCOBbIM npoeKTOM 6bl.IIH BHeceHbl npe.n;JIO}KeHHH no ycoaepweHCTBOBa­
HHIO cymecrny10mei-i: TeXHOJTOfHH, OCU8CTKH, opraHH38UHH H 3KOHOMHRH 
n pOH3BO)l,CTBa, 3H a1111TeJ1 bHO onepema IOU.{ He coapeMeHHbJH npott3BO,!l,CTBeH­
H blfi npouecc H3rOTOBJJeHHH )J;eT8Jll1, Ha KOTopyIO BbJ.IJ:aHO 38,!l,8JfHe. Do· 
&TOMY ,!l,JlH BbllIOJJHeHHH DOCT8BJleHHOH sa..u._aqu Heo6X0,1l,lfMO H3Y'IHTb npo­
rpeCCHBHbJe HanpaaJiemrn: pa3BHTHH TeXHOJIOrtt'leCKHX MeTO,llOB H cpeACTB 
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H Ha OCHOB8HHH aHaJJH3a JJ conOCT<IB.lleHHR K8'!€CTB€HHblX H KOJUJ'!eCTBeH­
HbIX noKasareJieii .11,aTb csoH npeMomemrn. 

Dpn KypcoBOM npoeKTHPOBaHHH attaq0reJJbHOe BHHMattue y,neJrneTCR 
3KOHOMH'!€CKOMY o!SOCHOBamno MeTO.IJ;OB noJJytieHHR 38fOTOBOK, Bbl6opy 
eapttaHTOB T€XHOJl0fH'!e<::KHX npou.eccoB Ii r. n., c TeM lJT06bl B JWHE:l!HOM 

c11ere B npoeKre 6bJJJ npe.n.11o)KeH onrnMaJJbHhlli BapnattT. 
3arn;ttTa Kypcoaoro npoe1<Ta ffBJUleTCH B0lKHbJM KOHTpOJJhHbJM 3T<lnNf 

oueHKH yMeHJUJ CTynettra B yctaHOBJleHHoe BpeMSI KpaTKO ll3JIO:Ml'l'fb cyu\­
HOCTb npo,neJJaHHOH pa6othl. 



COCTAB KYPCOBoro TIPOEKTA 

KypcosoH: npoeKT no rexHo.110rm1 Maw1rnoCTpoemrn, Bbmo.mrneMblH: 
B XO,le y11e6aoro npou:ecca, O'leBH,!lHO, He M0£!;'.eT B OOJIHOH Mepe COOTBeT· 
C'fBOBaTb npoeKTaM, KOTOpbie COCTaBJUHOTCfl B npOH3DOJl,CTBeHHblX ycJJO· 
mn1x, raK KaK cTyJJ;el!T-npoeKTaHT s .11;airnoM cJiy11ae ew.e He pacnonaraer 
µ,ocrnrotrnwM onhlTOM. KpoMe roro, a yio1e6ttwx ue.1H1x a npoeKre BbrnoJJ· 
1rneTc5I p SJ.I{ p a6or, npe11 Myw.ecraeHHO p aC'leTttoro xa p aRrep a, He seer aa 
ocyw;ecrsnaem:.1x a npott3ao.ri;crsemmx ycJiosuax. TeM tte Mettee yqe6-
Hb!H npoeKT ,!{OJIJKeH no B03MO*HOCTII oplleHTttpoaaTbC51 aa Merotl,b! npoeK· 
Tlif.lOBaHIHI H o$opMJieHl15l', npHH5l'Th!e Ha npOH3BO,tl,CTBe, oco6eHHO B qac· 
TH: ocpopMJJeHH51 rexHH'ietKOH ll.OKyMenrnumi. 3To O!)lopMne1rne ,uomtrno 
no B03MO.lKKOCTH COOTBeTCTBOBaT b .ri;oKyMeHra M, n peAyCMarp H&aeMb!M 
cratt.n;apraMtt ECK.Ll H ECTD.. TaK Kax Rypcoaoii npoeKT npe,1t.craeJrn.er 
co6oH: coqeratttte reXHOJJofllqecKHX H KOHCTPYKTopc1rnx pa3pa6otoK, 
TO B ero cocraa Moryr BXOJ.{HTb cJieJ.{ylOlUHe ll.OKyMeHTbl: 

I. Be.D..oMoCTb Kypcoaoro npoeKra (BKTI) - nepeqeHb pa3pa6oraH­
noi1 Jl..OKyMeHTalJ.1111; npttMep Bbll10JJHeHH5l' aeJJ.OMOCTH npHBeJJ.eH B npH­
JIOIKeHJrn. 

2. 3a)],attue ua npoeKrnpoaatttte (TI3), cocrasneu11oe H yrsepmJJ.eBHoe 
cornacao nplfttaroMy a yqe6aoM 3aae.ri;eHHH nopfl.ri;Ky. 

3. Pacqerno-no5JCHHTeJJbHasi 3anucxa (PTI3), npe.ncraeJJmoiuasi co--
6ofi see He06XOAHMble TeXHHqecKne H TeXHHK0-3KOHO!>U[qeCKHe pacqethl, 
ll,atoiuue 060CHosa1rne npmrnrblx npoeKraHTOM peweHttti. DpttMepttblH 
COCTaB pacqemo-noscHHTeJibHOli 33IlHCKH H peKOMeHJJ.3UHll no ee ocpopM­
.'JC!HHO rrpHBO)l.STCII B COOTBeTcTBy1ow.eM pa3JJ.e.ne. 

4. Paspa6otamrnti H otj:iopMJJeHHbJH Ha Kaprax TCXHOJ!Orlltf0CJHIH 

npou.ecc MexaHH'ieCl{QH ot5pa60TKll l\eT8JIH cpe).{Hell: CJJO)f{HOCTH Ha 10 -
12 onepa1mli MexauuqecKoli o6pa6oTKH. 

5, fpaq:mqecKalI qactb npoeKTa, BKJnoqalOUJ,8!'1: a) qepre>K )],eraJtH; 
6) qepre>K 3arotoBKH a cnyqae, ecnu conMeme•rne 'ieprem:a Aeranrr n 3aro· 
T:>BJ{ff HeB03~IO/KHO HJIH 11eaeJJecoo6pa3ao; B) qeptemu TeXHOJIOrHlleCKHX 
onepauHOHHblX 3CKH30B, BblilOJIHeHHbte llaK )l.eMOHCrpauttOHHblH MaTepttaJI; 
n p II B bHTOJIHeH H H onepa UJIOHH blX SIC l{ll30B Ha OTJJ;eJJbffblX Ka prax EICKH­
SOB H cxeM (K3) .nonycKaeTCfl 3TH 3CKH3bl Ha JIHCTax qepTelliHOti: t5yMarn 
tte .ri;y6.1rnposarb; r) c6opoqm,dt qeprem: (CB) npncnoco6neHHSI IJ.JJSI Mexa. 
1rnqecKolt o6pa6oTKK 1rnu KOHTpOJJSI. Pa3pa6oTKa qepreJKefi npHcnoco6. 
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neHHii JUHi Mexattll'lecKoii o6pa6oTKtt HJIH KOHTpom1 npoH3BO,!IJtTCJ1 B Kyp­
conwx npoeKtaX, TOrAa, Kor;.i;a y-;1e6ttb!Mll nJiaHaM« ue npeJl,ycMaTpttaafOT­
cfl C3MOCTOJ1TeJJbHbie npoe!<Tbl no KypcaM «0cHOBbl :ipoe!i.TilpoBaHHH 
npHcnoco6nettHFI);> 11 «TexttttllecKtte H3MepettttH». -

TaK KaK Kypcoawe npoeKTbl no rexttononm Mawttttocrpoemrn nJ1a1rn­
pymca yqe6HbIMH IlJiaH8Ml1 MHOrHX cne1.J;MaJibHOCTeii, TO OtJ:eBliJl:HO, lJTO 
o6beM H KOJIHlJeCTBO J1.0KyMeHT8UHH 6y)l.yT aapbHpOB8TbCH B saBHCHMCC­
TH OT cneuttaJibHOCTH 11 )l.OflYCTUMOH rpy,ll,OeMKOCTll apoeKTa no yqe6ti0· 
MY nJiatty. no3TOMY npuse.ueHHblH cocraa Kypcoaoro npoeKTa M0i'/(€T 

peKoMettaoaaTbCH Ka K Ha tt60J1ee noJIHhlii:, npe,!1.ttastta l!.eHHbu'l .11.JIJ1 cTy AE H • 
TOB -M8WHHOCTpOHTe.1bHblX <JiaKyJibTeTOB Bb!CWllX yqe6HblX saBeJ.J;eHHH 
cneuttaJibHOCTeiI 0501 tt 0636. Die.uyer nonaraTh, l!.To nyttKTb! 1-4 }III· 
Jrn10TcS1. o6SJ.sareJihHblMH Jvrn acex cneuHaJihuocreit, .11..rrn KOTopwx npeAY· 
CMOTpeHO Bb!IIOJIHeHfte I\ypcoaoro npoeKTa no TeXHOJIOrHH M3ll!HHOCTpoe­
HHH TaK me, KaK H ocpopMJieHHe pa6011nx qepTe}Keit )leTaJIH H saroTOBKll. 
4TO Kacaercs:i OCTaJlbHblX qacreii: npoeKra, TO OHH AOJilliHbi onpe,11.eJJJ1TbCH 
HHCTpyKUHHMH Ka<fle.11.p. 

B OCHOBHOM KypCOBOH npoeKT COOTBeTcTByeT paspa6oTKe J.J;OKYMeH­
raUHH. Ha cra,11.HH TeXHHlleCKoro npoeKTa, sa HCKJllO'leHHeM TaKHX, HanpH­
Mep, 3JieMeHTOB npoeKrn, KaK l!.epTefK J.1;€T8Jlll HJIH saroTOBKH, a TalOKe 

c6opollHhIH qepTefK npttcnoco6JieHHJ1, Koropwe BhmOJJHHIOTCH KaK qac1n 
p a6oqero npoeKTa; I{ noCJieAHe.My no3TOMY J.J;OJI mtta 6bITh cocraB.11etta c ne­
UH<flm:a un a:. 

npu KypCOBOM npoeKTHpOBaHJJli He HCKJIIOl!.aeTCJ1 M ,nam:e HBJ!HeTCH 
meJiaTeJibHhIM cxpopM.lletttte KaK qacTH npoe1na nay•rno·HCCJJeAoaare.1b­
cKofi CTy.ll.eHlleCKOH pa60Tbl, OCHOBaHtteM .ll.JIJ1 KOTopol'l cny:maT, KaK ripa­
BlfJIO, HCCJie,!1.0BaHJrn, BblilOJJHe!Ulhle CTy.ll.eHTOM BO sper.rn npoxo:mJ.J;eHllH 
Texttonorn qec xoH: np a !\TH Kil. TaKoro poJJ.a pa6oThI Mor yr 6b!Tb np oaeJ.J;e­
Hhl, HanpnMep, B o6JJacrn llCCJie,[l,OBaHllH TO'IHOCTH MexaHHlleCKOH o6pa6or­
KH ll Kallecrna nonepXHOCTH B npOH3B0.!lCTBeHHhlX ycJJOBHHX OOBblll!eHHH 
npoH3BOAHTeJJ bHOCTH o6p a6oTKIJ. &qxpeKTHB HOCT H HCilOJJ b30B3H Hfl" o6op y­
JI.08aHirn, HCCJI€.!i.OBaHHJ1 peaJJbHOii CTOHKOCTH pemymux HHCTpyMeHTOB, 
ncc.1e.a.0Banttn HOBb!X M€TOAOB u npoueccos H pKJ.J;a J.J;pyrnx Bonpocoa, 
onpetJ;eJl5JeMbJX OOTpe6HOCTJIMll H oco6eHHOCntMH npOH3BO,!I.CTBa, Ha 
KOTOpOM cry )J;eHT npOXOAHJI Tex HOJIOrnqec K y10 n pa KTIIKY. HJIH TeMaTll • 
KOH HCCJJe.noaanuil:, npoaOJJ.HMhIX Ha Kacpe,!lpe. 

IlOCJlE,I\OBATEJlbHOCTb BblflOJIHEHUji KYPCOBOfO OPOEl(TA 

1. ,[J,aTb OIIHCaHHe KOHCTPYKUHH H Ha3Ha'leHll5J )leTaJIH Ha OCHOB3Hl-IH 
.a.anHhlX qeprema caMoii .neraJJH, a TaK)Ke c6opol1Hh!X qeprem:efi n J.J;pyrnx 
M3Tep H3JIOB' ttanp HMep JI HTeparyp Hb!X HCTOlJ:H HKOB ( HHCTP y !{UH H K Ma Wll­
ee, Ky.n_a BXOJl.HT J.J;eTaJib H T. n.). 

2. DponsBecrn TexttoJiornllecKttif KoHTpOJib 11epTe}f{a AeTaJIH H BhmOJI· 
HHTh af:iaJJrrs rexHoJIOrH'fHOCTB KoHcrpyKrmn c y11eroM aosMOi'l\Haro Bmrn­
HHH tta KOHCTPYKTHBHble ~JJeMeHTbl saJl.aHttoro Macwra6a npott3BOJ.J;CTBa. 

3. Ha octtonaHHH ncxo,!1.HhlX ,!l.aHHhlX sana1-11rn Ha npoeKTHposam1a 
onpe)leJJHTb r11n nponsaon:.crsa u ll.Jlff cepuiluoro npoMSBOJl.CTaa pacctrn­
TaTh KOJIH'l€CTBO ,ll,eTaJieii B napnm. 
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4. HaMeTJffb ,!lBa aapnaHTa TexHoJioruqecK'.rX MaptupyTOB MexaHH<1l'.­
cKo.fi o6pa6oTKH npn OJI.HOM "TOM JKe HJIH pa3Jill'-IHblX cnoco6ax noJ1y11eHttH 
saroTOBKH, 

5. 0pOH3BeCTH yKpynHeHHbltt TeXHHKO-SKOHOMHll€CKHH pacqe-r J],JJH 

conocraaJ1eam1. aapuaHTOB rexHoJJornqecKUX MapwpyToB H Bb16parb 
OrJTHM3JlbHbJH JI.JHI. )l,3HHbJX YCJIOBHH. 

6. OpmtsaecTH aHaJIHTH11ecKufi pac11er npunycKOB Ha o6pa6oTKY 
,o;ayx noaepxttocreil Bb16pam1oli saroroaKH. Ha ocrnJlhHble c6pa6aTb1aae­
Mwe nosepXHOCTH H33H8<f3Tb npunycKH, IlOJlb3YHCb Ta6JIHIJHb!MH )iBHHh!Mlf. 

7. 0¢>opMttTb qepn~m.n .n..eraJIH n saroroBKH. 
8. Ha ocHoBaHHl:I Bbl6paHHoro rexttoJiortt11ecKoro Mapwpyra oKoH­

qareJlbHO cocraa1-11b rexttaJioruqecKnfl npouecc c y11e-roM scex tteoOxo­
Jl.HMbJX AOilOJIHHTeJlbllblX onepauttii. 

9. BhlllOJIHHTb onepaUHOHHble SCKH3hl Ha Kaprax SCKH30B H cxeM 
(K.3) ..!lJIH rex onepam1i'1 rexHoJJorttllecKoro npouecca, r,!le OHH tteo6xOAHMbI. 

10. 3amtcarh e onepauttoHHble Kaprb! rexHoJ1orn11ecKoro npou.ecca 
UCXO,!lHble A3HHble )l.JIH pac11e10a peiK.HMOB pesamrn H OCHOBHOrO speMeHH. 

Pemymtte necrpyMeHTbl AOJDKHhl 6wTb Bh16paHbI nepeA sanoJIHettneM 
'reXHOJIOfHqecKOH KapTbl, TaK KaK napaMeTpbl peJKylIJ,HX l!HCTpyMeHTOB, 
a TOM ll.HCJie reoMeTpIJqecKne, Heo6xOJlHMhl ,!lJISI pacqera pemttMOB pesa­
HHH. 

11. PaccquraTb no HOpMaT11BaM (ra6mmaM) pem.nMbT pesattnH Ha 
onepau..1rn (nepexaJlbr) rexHoJioruqecKoro npouecca tt npoHSBecrn HOpMH· 
posa1rne; san11C8Tb 3Haqemrn HOPM BpeMeHH H HX cocrasJIHlOIUHX B one­
pauuOHHbJe KapTbl. 

12. On peJleJJ HTb norpe6Hoe KOJJ H'l€CTBo o6op y )I OB a mm no on epaurrnM 
npouecca n BblqHCJIHTb K03qajrnutteHTbl sarpySKH o6opy,11,0B3HHSI, 1JCOOJJb-
30BaHHH no OCHOBHOMY apeM€HH H no MOUlHOCTH. 

J3. npoH3BeCTll, fjle 310 H€06XO)!HMO, KOppeKTHpOBKY peiKHMCB 
H Hopi.rnpoBaHHH onepaunii c ueJiblO HX CHHXp0tl1!3aUHH ll IIOBhlW€HllH 
CTO!i KOCTH p eJKymer 0 HHCTP yMeHTa. 

14. YcTaHOBHTb pa3pHJl.bl pa6orh1, onpe..!!;eJJHTb pacuemm Ha KamJly10 
onepall!JlO n 3aOHC3Tb .9TH ,!l,8HHbl€ B onepaUHOHHbl€ KapTbl. 

15. 0KOH qareJI bHO o<flop MHTb onep aIUIOHH ble KapThl rexHOJIOrH qecKO­
ro no ouecca H sanoJIH HTb Map mp yTH y10 Ka pry. 

16. ilocTpOlITb rpaqmKH sarpy3KH o6opyJJ.oBaHHH, HCilOJib30BaHIHI 
ooopy,!1,oBaHHH no OCHOBHOMY npeMeHH H no MOW.HOCTtt, croif1wcrn pemy­
w.ero HHCTpyMeHTa. 

17. no COfJl3COBaHHlO c KOHCYJibTaliTOM onpe):{eJJttTh JI.JUI p.aBHOfO 
T€XHOJIOnJqecKOro npouecca CTaHOlJHOe HJIH I\OHTpOJlbHOe npHCnoco6-
JleHHe, nocrpoHTb ero cxeMy H ewnoJil'!HTb tteo6xo,11,nMh1e TOlJHOCTHb!e 
UJIH CHJIOBbie pac11eTbI. 

18. BbiqepTttTb KOHCTP y KUH to n p HcnocooJJeH HH. 
19. f1pOH3BeCTH pacqer no CTaTbH/'11 ce6eCTOHMOCTIL 
20. 0KOHllaTeJJbHO oQ:iopMHTb paclJeTHO·IlOHCHJJTeJJbH}'IO sanHcKy. 
Heo6xO,!lllMO HMeTb B BH,11,y, tno B HeKoropb!x cJJyqaHx a npouecce 

pa3pa6orKn onepauHii rexHoJiornqecKoro npou,ecca Moryr B03Hl1KH)'Tb 
Tpy.QHOCTll TeXHHK0-3KOHOMHlleCKOro xapaKTepa, KOTOpble npHBO..!l)ll' 
K KoppeKTttpoaKe )l.attawx, noJJy'lettttwx a pesyJibTare pac11eros. Hanr·tt~ 
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Mep, ,!lJHI OOBblWeHHfl CTOHKOCTH pemyw.ero HHCTpyw.~HTa Ha HeJIJH\U1TH· 
p yIOW.H x n poH3BO,!lnreJthttOCTh ouepa um1 x ue.necoo6p a3HO cu 1:13HTh p e*H • 
MW pe3amui: HJJH npH OKOH'rnreJJhHWX pac'l.erax penrnr,mB pe3attHfl H aop· 
MHpJBaHHH MO:rKeT Ol\a33TbC~ uenecoo6pa3HOH 3aMeHa o6opy.rt,oBaHml 
Ha onepaumi:x n r. n. DmroMy 0KotttiaTe.%Hy10 san;:cb MttHhlx s rexHo­
JJvrn'leCKHe Kaprbl c.1e,11,yer npoH3BOJJ.HTb, KorAa onpe,:i.eJJeHbI rexHm\O· 
9KOHOMHqecrme noKa3areJIJI no npHHflTOMY Bapl!aHTY reXHOJJOflltiCCKOfO 
npouecca, B TOM tiHCJJe n TaKHe, K3K K03rpcfmLI,HeHTb! 3arpy3Kll H HCilOJib· 
3 OB amrn: o6op y Jl.OBaH H H. 

fpaqJll'leCKa5I 'laCTb npOeKTa BblilO.JIHJJercH TOJJbl{O npn H3JHf'lllll )laH­
HblX, nocraro•rn::.1x ,!lJl51 01Popr1weHIH1 roro HJJH Httoro 'leJnenrn. H anp 11Mep, 
nepe)l; og>op~rnem1eM onepaUHOHHbIX SCKH30B Ha 1Je1ne}l{ax, cJJymawJJX 
IMJJ iocrp au11ott H bIM Ma rep ua.11 OM n pH 33lllJJTe, H eo6xo.1lmw p acnoJJararb 
TexttoJJorntJ.ecKHM npoueccoM, noJJHOCl'hlO pa3pa6oraHHblM Ha Kaprax. 

K rnpopMJieHmo KOHCTPYKUHH npncnoco6.Jiettm1. npttcryna10r roiihKO 
nocJJe cocrnsJ1eHHH npttHUIInHaJihHOtt ero cxeMbl H BbmoJIHe1m5I scex 
Heoox.o,ll,RMbtX pacqeroB, yrolfHll51 npu pa3pa6orKe ro.1Jh1w or,11,e.rtbHh1e 
KOHCrp y KTlfBH ble 3JleMeHTbl. 

Pac'lerHo-noncHHTeJJb!W51 3anttcKa cocrnsnHerc51, Ha'lHHa51 c uepso· 
ro )l,HH pa6oTbl Ha,ll, KypcOBb!M npoeKTOM, B yKa3aHHOfi Bh!We IlOCJJe.n,osa­
TeJlbHOCTJI, Hym.Ho aKKyparHo Bblno.WHTh pacqerw c caMoro HatfaJJa 
pa60Tbl Ha,ll, npoeKTOM. Lla)!{e B qepHOBHKe OHH )l..OmKHbl 6bTTb BhIIlOJI• 
H€Hbl OOJIHO; npH OKOH!.J.aTeJJbHOlll ocpopMJJeHim l\lO>KeT 6b!Tb )l..OrlylQeHO 
TOJlbKO He60JlbWoe pe,ll,aKTHposaBHe. 

Coaep wett Ho He,1J,onycrn MO n p 11crynar b K cocra sJJeBHIO 3a n nc Kl1 tOJJ b­
Ko B KOHUe pa6oTbl Ha.I{ npoeKTOM Ha OCHOB8HHH OTphIBOlfHblX, Hecucre· 
M8TH3 Hp OBaHHbl x npe,'l;sa p HTeJJ bH b!X 33 UHCeH' PaclleTHo-no51cH HTeJlbH851 
sarrncKa JJ.OJJ~KHa 6hJfh KpaTKOH. He.rth3H noMew.arh s 3anttcKy nepenttcatt· 
llble H3 y'le6HIJKOB, cnpaBOllHHIWB " noco6m1 o6w,tte c:popMyJittpOBKH, 
mrnp11Mep: 'ITO raKoe onepauttn, nepexoit, np1mycK Ha o6pa6orKy H .n.p. 

06w,ul°I nJlan pac'leTHo-nm1cm11e.1JhHOH santtcKH c npHMepHhIM o6'b· 
eMOM K3Ji0]:0f0 pa3J:t;eJJa npHBO).l.liTCfl B rnase «DqiopM.JieHHe paclleTHO• 
no HC H HTe,'J bHOH 3af! HC I\ H». 

Ha311a•1emie " Ko1tcrpyK1111» Jtera.iJH 

B npouecce npoeI\THposauui:i cryJJ.eHT ,11,0111KeH o3HaKOMHTbCSI. c KOH· 
c-rpyimuel°I ,1J.era;m, ee tta3ttalletttteM H ycJJOBHHMlf pa6othl a ysJJe HJIH 
MexaBH3Me. Bee 3Tfi BOnpocbl J!.OJl}KHbf 6b1Th tf3JJO)!{eHbl B COOTBeTCTBy· 
Kiw.eM pa3;i:e.ne pac•teTHO-IlOHCHHT('JlhHOH 3anHCKH. 

Um:i rex H n1Jec1rn rp a MOTH Oro H o6octtosau H oro 113JJO/KeH 11 H 3roro 
pn3;i:eJJ8 ueo6xo;i:m10 H3ytfllTb 'lepreMII o6mnx BH,ri:oB Y3JIOB H r.texaHH3· 
MQB, ;:;.arb O'.THC3HHC ll83H8'1eHHH CaMOH J].eTaJIU, OCHOBHhlX ee noaepx· 
H OCTeH H B,1!l /I 111111 n x B33HMHOfO p acnOJJO}KettH H. roqttOCTH H IJHCTOThl 
o6;ia60TICJI Ha Ka'lecrno pa60Thf MexaHH3Ma, /l,Jlfl. KOTOporo H3fOTOBJlHeTCJJ 
Aera,'Jb. Ec.rn Ha3ttatJ.em1e ,1J.erantt Hen3aecTHO, ro cne.n.yeT onttcaTb ero 
no csoeMy coo6p a ;J\eH HIO, 0 IJeM C,ll,eJiaTh COOTBeTCTBYIOUJ.YIO OfOBOp KY. 
fosopH o nosepxHocrnx, ~eo6xo,1l,HMo npucsaIIBaTb K8JKJl.Oii H3 HHX 6yK• 
BcHHble 0603uaqeu1u1, nanpnMep aJJOCl\oCTb A nnn ropeu B. 3Tu m.e o6o-
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sn a •remrn Jl,OJni<H bl 6bITb HaHeceH bf Ha coOTBeTCrn yrow.ue nonep XHOCTH 
Ha qepTeme. ,ll,aJiee c11e,nyer onpe,n;e.rrn.Tb OTKJJOttemrn Ha pasMeph1 H noaepx­
HOCTH, crrcyTCTBYlOW.He Ha qepTeme (Ha cB060)lHblC )l33Mephl, HeyKa33H­
Hble O'fKJlOHeHHH 4><>PMbJ H pacnoJJO}KCHHH), )l..JJH nocJJe;:i;yiorn.eil aan11cH 
HX B TeXHOJIOfHllCCJrne KapTbl. , 

Ha on11camrn Ha3Hal!eHHH n KOHCTPYKUHH )l..eTaJIH ;:i;oJ1mHo 6b1Th 
HCHO, KaK11e noaepxHOCTH H pasMepb! HMeIOT OCHOBHOe, pewa1omee SHa­
qeHHe )l..JJH CJJyme6ttoro H33HalleHml ,neTaJIH: H KaKtte - BTOpOCTCil€HHOe. 

B 9TOM m:e pa3,n;ene cne,nyeT npuaecrn TaK)Ke .nattawe o MaTepttaJie 
,neTaJIH: no x llM Hl!CCKOM y COcTaB y. Mex a HJ:l'IeCKllM CBOi1CTB3M .no H noCJie 
repMH'·ICCKOtt 06pa60TKH. 3TH ,ll.aHHbJe CBOJl,H'fCH B Ta6JIHUbl (Ta6JJ. 1 H 2). . 

1. X1111m'lec1mil COCT3B CTaJJH 45 (rOcT 1050-60) 

s I p 

c Si Mn NJ Cr 
He fo.ne<.i 

0,40-0.50 0,17-0,37 O.S0-0,80 0,045 0,045 0,30 0,30 

2. Mexan11<1ec11KC cuoikn1a c1a.nn 45 

"'· % 
II B ( ne OoJJee) 

He Mettiee 

36 61 16 40 5 241 197 

KpoMe rnro, tteo6xo.nttMO BhJCKa33Th caon coo6pameHHH OTHocnreJJb­
HO npaattJlbHOCTH Bb16opa MarepHaJJa )lJIH .lJ.3HHb!X yCJJOBHlf pa60Tbl .neTaJJ!f 
a yane n ueJJecoo6paattOCTH ero 38MettbI APYrHMII MapKaMu H KaKHMn 
HMettHO, 

AHa.11113 1exuoJ1orH<rnoc111 KoncTpyul(mf J1.eTaJJ11 

B npouecce Kypcoaoro npoeKTttpoeaarrn, TaK )!{€ KaK n a npo1!3BC:t.­
cTBettttblX ycJJoBHHX, JJJC6asi KOHCTPYKUHH (Mmmrna, yseJJ, .neTaJih) AOJJI!{· 
tta 6wTb caMbIM nua1eJ1bttb1M o6pasoM npoattaJIH3HpOBatta. Ll,eJ!b rn~ 
Karo attaJ1113a - BblHB.1e1rne 11e.uocrnTKOB KottcTpyKurm no cae,n,ettlf P.M, 
co.uepmaw.aMCH a qepremax n rexaHqec1rnx Tpe6oaattttl'IX, a TaKme Bos­
Momttoe YJ1r1wetttte TexttoJ1orJ11Jttocrn paccMarp1maeMoif KottcrpyKUHH. 

TexttonornqecxnA KOHTpOJJh qepTemeA ca~ 
.nttTC51 K TlUaTeJ!hHOMy nx 11syl!eHJJJO. Pa6oqne qepremn o6pa6aThlBae­
MblX Aera .. 1eif .llOJJ>KtthI co,!l.epiKatb ace tteoeixoAHMble cae.nettttH, .na10nrne 
no.rrnoe npe)J;crnanem1e o aeraJJn, T. e. B~e npoeKUHH, pa3pe3u u ceqeHll.st, 
coaepmettHO lleTKO H O)l:H03H8lJHO 06'bHCHHIOl.UHe ee Kottqmrypaumo H BC3• 
Momttble cnoco6bl noJJyqettttH' saroTOBKH. Ha irepte>Ke JJ.OJJJ/\Hhl 6b!Tb YM· 
38Hbl BCe p83Mepbl c Heo6XO.llHMblMII ;:i;onycKaMu, KJl8CCbl lll1C'I0Tbl o6pa6a­
TblBaeMblX nosepxttocreil, Jl,OilYCK8€Mb!e OTK.1QH€HH51 OT npaBHJlbHbOC 
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reoMerpHqecKHX cpopM, a TaKme B38HMHOro IlOJIOJKeHttll noaepXHOCTeii. 
t.IepTelK ,11;oJJ}KeH co,11;ep*aTb ace tteo6xo.n.ttMbJe caeneHttJl o MaTepttaJie 
.n;eTaJIIf, TepMIIlleCKOH o6pa6orRe, npmiettJleMbIX 3aW.IITHblX H .n.eKopaTIIB• 
HblX noKpbITHJlX, sece )l.eraJIII II T. n. Ta1m111 06paso111, rexHoJ1orn11ecKIIlt 
KoHrpoJlb - saarnasr cranmr npoeKTIIpoaaH1rn rexHoJ!OrHllecKIIX npo· 
ueccoB H BO MHOrHX CJiy11a1::ix cnoCD6crnyer BWICHeH!llO H yro11He; •. _IO 
npuse.n.eHHblX BbIWe cpaKTOpOB. 

T e x H 0 J1 0 r JI q e c K H ii a H a JI H a K 0 H c T p y K u If H o6eC· 
ne1.1.11eaer yJJy11wett11e TeXHHKO·:>KOHOM1J11ecK11x n0Ka3are.11efi paspa6arhl­
aae:.mro rexuoJlornqecKoro npouecca. TI03r0My rexttoJ1orn11ecKHH aHa· 
JJll3 - 0!1,HH H3 BaHrneHWllX 3T8110B rextto.1orn11ecKOH paspa60TKH, B TOM 
q 11cJJe H Kypcoaoro n p oeKTttp oa att H H. 

OcttOBHbJe 3a!l.aq11, pewae111ble np 11 auaJIH3e rexttOJJOrHl!HOCTH KOHCTPYK· 
umt o6pa6aTb!B8eMOH .neraJJn, CBO,llllTCll K BO~MO>KHOMY yMeHbWeHHIO 
rpy,lloeMKOCTH H MeraJJJTOeMKOCTH, B03MO)l{HQCTH o6pa60TKH .nera.rm Bbl· 
coKonpou3ao.n.ure.11bHblMH Mero.n.aMH. Ta1mM o6pa3oM, yJryqrneHHe rex· 
HOJlOrHlJHOCTH KOHcrpyKUllll 00380.IJHeT CHH3llTb ce6eCTOHMOCTb ee H3f0· 
TOBJJeHHJl 6e3 yw.ep6a ll.JISI c.1yme6ttoro H83H311eHHH. 

06bP.JHO B Kal!eCTBe 3aJJ;aHHH Ha Kypcoaoe npoeKTHpOB3HHe CTy.n.ettry 
Bbl!l;aeTCH pa6oq11ii qeprem )leTa.1H 3880,!lCKOH pa3pa60TKH, B KOTOpOM 
y11reHbl TeXHOJIOnilleCKHe Tpe6oeamrn. 0.n.HaKO np11 aH8JIH3e IlOl!TH Jl!O· 

6oro l!epTe)Ka ~mryT 6b1Tb BbHIB,1eHW HeTeXHOJJOrttlJHble .3JJeMeHTbl. nptt 
3TOM a PH.Ile c.1y1rnea a KOHCTPYKlllllO 111oryr 6Mrb etteceHbJ ue.~ecoo6pas­
ttble H3Mettemrn. 

Mern;i:1111ec1rn sonpocoM rextto.11orn11ttocnf KOHCTP)'KUHH ttaJJ.J1emHT 
38HHM8Tb~11 Ha npo-r11meHHH Bcero nep110.na pa60Tbl H3)1. !{ypCOBblM npoeK· 
TOM, raR KaK pHJJ. coo6pa)Kem1!'.i B03HllRaer ttenocpe,!l.cTBetttto npll paapa-
6orKe Textto,1oruqecKoro npouecca, Bh16ope 3aroroBKH, npoeKT11pm1att1111 
OCHaCTKH H T. Jl. TeM He Mettee B 3Hal!HTe.1bHOfl Mepe 3Ta pa6ora MQ}l{eT 
Ob!Tb Bbrn o.1HeH a Ha octtoaa H H H H3 y'lett l!Jl pa6011 nx qepTemefi.. 0KqHlla • 
TeJ1bHO o¢iopMHTb 3TOT pa3)l.e.11 pac11erno-110JlCHHTeJ1bHOii aanHCKH CJle· 
;:i;yeT noc,1e pa3pa60tKH rexttoJ1orn11ecKoro npouecca. 

t.Iro6w H30e}KaTb He3aMe11ettttb1x tte;i:ocrarKOB a KOHCTPYKUHH, atta· 
JIH3 TeXHOJJOrTlllHOCTH ueJ1ecoo6pa3HO npoBOJl.HTb B onpe.n.eJJem1oti IlO· 
cJ1e)l.OB8TeJJbHOCTll. 

l. Ha octtoaattn:tt nayl!ettHJl yc.11os11l% pa6orw KOttcrpyKunti, a raKme 
npeJJ.JJomeHHoro a aa.n.attIIH Macwra6a npo11aaoJJ;crsa npoaHaJIH3Hpoaarb 
B03MO)f{HOCTb ee ynpomettnH, saMeHbl csapuoti, apMnpoaaHHoii: HJIH c6op­
ttofi KOHCTpyKUlleti, a TaKme B03MO)f{HOCTb H ue.11ecoo6pa3HOCTb 3aMeHbl 
Ma rep 11aJ1 a. 

2. y CTa HOBllTb B03MO:tKHOCTb np ttMeHeH 11 Jl BbICOI<onpottaBO.ll.llTe.11 bHbl x 
Mero.n.oa o6pa6oTKu. 

3. OnpeD.eJ11tTb ue.11ecoo6pa3HOCTh Ha3ttalleHnH npornmeHHOCTH n pas­
Mepos o6pa6aTb!BaeMbIX noaepxHOCTeii:, rpy.u_HOD.OCTYOHble ,UJ!Jl o6pa6oTKH 
Mecra. 

4. Onpeii;e.1nTb TeXHOJJOrul!ecKyto ysHaKy pa3MepoB, orosope1:1ttb1x 
.nonycKaMH, KJJaCCbI 11HCTOTbf, aeo6xO,!l.IIMOCTb ,UOflOJIHHTeJlbHblX rexao­
JJOrnl!eCKJJX onepau11fi .n.JJH no.11y11emrn BblCOKOti TQ!{HOCTH ll llHCTOTbl o6-
pa6oraHHbJX flOBepXHOCTefi. 
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5. Yasl3aTb yKa3aHHbie Ha qepremax ,11,onycKaeMhre OTKJIOHettnfl pa3-
Mepoa, KJJaCCbl l!HCTOTbI If npocrpaHCTBeHHhie OTKJIOHeHHfl no reoMetpli­
l!eCKOH <jlopMe H B3aHMHOMY pacnoJJomeHHlO noaepXHOCTeH c reOMetpH­
l!eCKHMH norpelllHOCTHMH CTaHKOB. 

6. Onpe,11,e.1tttb B03MOmnoctb ttenocpe.n,craettttoro nsMepemrn sa,11;aH­
HbJX Ha 1:J:epre)l{e pa3Mepoa. 

7. OnpeneHHTb noaepxttocrn, KOTOpbie Moryr 6b1Tb HCDOJibSOBattbl 
npH 6asttpOB8HIUJ, B03MOlliHOCTb BBe,11,eHHfl HCKYCCTBeHHblX 6as. 

8. On pe)J,eJJ lJTb Heo6x o,11;11MOCTb ,11;0DOJIHHTeJ1 bHblX rexHOJlornqecKnx 
onepan.nii, Bb13B8HHblX cneII.H<jlHl!eCKHMH rpe6oBaHHflMH (HanpuMep, 
.n,onycTHMblMH OTKJlOHeHHflMH B aece ,ll,eT8JJH), H B03MOIBHOCTb H3MeHettHfl 
9Tttx rpe6oaattmi. 

9. DpoaBa .. 1ttsnpoaath eoSMOR\Hocrb Bhl6opa pauHottaJibHoro Mero,11;a 
noJiyqemrn saroroBKH, yl!HTbJBaH 3KOHOMttl!ec1rne cpaKrOpbl. 

10, fl pe,11,ycr-,JOTpetb B KOHCTp y KUH HX ll,etaJiefl, 00,!l;Bepratoll.l,HXCfl 
repMttl:J:ecKoti o6pa6orKe, KOttcrpyKTHBHbJe 9JTeMeHThl, yMettbWa10w.ue 
Kapo6JJettne ,11,eraJiefi a npouecce uarpeaa JI oxJiam,11;ettttH, H onpe,11;eJ1HTb, 
npaBUJlbHO Jlll Bb16pattbl MarepttaJJbI c y1.1eTOM repMHl!eCKOH o6pa60TKH 
(I, 21. 

c u;eJibfO ynpomeHH.11. 8H8JIH3a TeXHO.nOfHl!HOCTH MO/'KHO ,!{aTb HeKOTO­
phle l!aCTHb!e peKOM€H,11,8UHll ,ll,Jl.11. HeKOTOpblX K.naccmPllK8UHOHHblX rpynn 
[I, 2] ,11.eraJTeti . 

.UJrn KopnycHblX ,11,eraJiell: onpe,11,eJIHJOT: 
a) ,11;onycKaeT Jill KOHCTPYKUHJ'I o6pa6oTKy TIJlOCKOCTeii Ha npoxo,11; H 

1ITO Mernaer T3KOMY BH.D,y o6pa60TKll? 
6) MOMHO JlH o6pa6aTbJB8Tb OTBepctHfl 0,11,HOBpeMeHHO Ha MHOfOWTIHH­

,11,eJJbHblX CT3Hi<aX c yqeroM paCCTOJ'IHHii MeR\,11,y OCHMH 3THX OTBepcrnf1? 
' B) Il03BOJIHeT J]lf <l>opMa OTBepcrnll: pacTal!HB3Tb HX Ha npoxo,11; c 0,11,­

HOH ttJJH ,11,syx cropoH? 
'I r) eCTh Jllf CB060,'1,Hblfi ,11;ocryn llHCTpyMeHra K o6pa6atblBaeMbJM no­
a.ep X HOCTHM? 

n) Hymtta J]lf IIO.!{pe3Ka ropuoa crynuu c BHytpeHHHX CTOpOH OTJJHB­
Kll ll MOMHO Jlll ee ycrpaHttTb? 

e) eCTb Jlll rnyxtte OTBepCTlUI ll MO)J{HO JIH 3aMeHttTb HX CKB03HblMll? 
>K) llMeJOTCJl JTH o6pa6atblBa.eMble DJIOCKOCTH, pacnOJIOJKeHHble TIO){ 

rynw.m H OCTpbIMl1 yrJJaMH, H MO/'KHO Jill 33MeHJITb llX IIJIOCKOCTHMH, 
pacnoJJo>KeHHhlMH napaJJJieJJbHO llJJII nepnett,11,HKYJTflptto ,11,pyr K .n.pyry? 

3) HMeJOTCsr Jill oraepCTllll, pacnoJiomeHHhie He no,11, npl1MhIM yrJJoM 
K IlJIOCKOCTll axo,11,a H BblX0,11,a, H B03MOJKHO Jill H3MeHeHlle 3THX 3JleMeHTOB? 

H) .D,OCTaTOl!Ha JIH meCTKOCTb ;QeTaJJH, He orpaHllllHT JIH Otta pemll!llbl 

pesattttJ1? • 
K) HMelOTCH JIH a KoHcrpyKun11 neraJJu ,11;ocraro11tth1e no pa3Mepa111 

ll paCCT051HlllO 6a30Bble noaepXHOCTH, eCJIH Her, TO l<aKllM o6pa30M CJie· 
,11,yer Bhl6parh acnoMorareJJbttble 6asbl? 

Ji) Het Jill B KOHCTP y KUH ll BHyrpeHHefi pe3b6hI 60JibllJOfO ,!l;llBMet pa 
n B03MOR\Ho JJH saMeHHTb ee ,11,pyrnMH KottcrpyKTllBHblMll s.11eMettraM11? 

M} HaCKOJibKO npocr cnoco6 DOJiyl!eHttfl 3aroTOBKH (OTJIHBKH), npa· 
BHJlhHO JJH Bb16paHh1 3JieMeHThl KOHCTp)'KUllH, o6yCJIOBJIHBJKIW.He DOJIY· 
qeHlle aarOTOBKll? 
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,UJ111 BaJJOB yKa3blBaior: 
a) MO)l(HQ JIH o6pa6aTbIB3Tb rwaepXHOCTH npOXO,'l.Hb!MH pesu;a~ut? 
6) yobIBaJOT JIM K KOHUaM .n,uaMerpaJJbHble pasMepbi weeK aaJJa? 
a) Momtto JIH yMeHbWHTb .n,uaMerpw OOJlbWHX ¢IJ1attuea HJIH 6yproa 

r!JIH HCKJIIO'IHTb HX B<X>Ow.e H K8K 3TO rtOB.'lfrner Ha Ko3:pqmunettr ucn0.1b· 
soaa1urn: 111eranJ1a? 

r) MOLl\HO JIU 3aMeHHTb 3aKpb!Tble lllrtOHOqHb!e KaHaBKH OTKpb!TbJMll, 
1wropb1e o6pa6arblaa10Tc11 ropa3JI.O npomoomne.1bttee AllCl\.OBblMH cppe· 
33M!i? 

Jl.) ttMe!OT Jiii nonepe•mwe KaHasrrn ¢iopMy H pa3:-.:epb1, np11ro,ri:Hb1e 
Jl.JIH o6pa6oTKH Ha r11.n.poKonupoaaJ1bHblX CT8HK3X? 

e) .n,onycKaet Jill mecTKOCTb aa.na rtOJl)'l.leHHe Bb1COKOH TOllHOCTH 00· 
pa6orKn (mecTKOCTb eaJia C'lttraerc11 tteaocraroqttofi, ecJJn JI.JIB noJiy'!emrn 
roqHOCTH 2 -3-ro KJ\8CCOB COOTHOWeHIIe ero ,!.l;JIHHbl K ,llHaMerpy J : d > 
> 10-12; ]l_Jlll B8JIOB, H3fOTOBJl51.eMb£X no 6oJJee HU3KHM KJJaccaM TO'!· 
HOCTII, 3TO OTHOilleHJ-ie MO)KeT ObITb pasHO 15; npH MHorope3Ll,OBOH o6pa-
6oTKe 3TO OTHOWeHHe cne.nyer yMeHbllIHTb .no 10)? 

CJieayer noMHHTb, 'ITO TeXHOJIOrliH o6pa60TKH rJJ3,!J;KHX B8JIOB B 3Ha­

lillTeJlhHOH Mepe OTJIH'laerc11 OT TeXHOJIOrHH H3rOTOBJleHlrn cryneH'!8ThlX 
BaJIOB npoCTOTOH H 3KOHOMHqHOCTb10, 003TOMY Heo6XO,ll.l!MO npoaHaJllt-
3HpOB8Tb B03MOlliHOCTb 38Me!-lbl cryneHqaroro B8Jl8 fJla,ll.KHM. 

3y61wmue IWAeca - MaCCOBhie .11.eraJJH M8llIHHOCTpoeHHfl, 003TOMY 
aonpoCbl reXHOJJOrH'IHOCTH nptto6pera!OT JJ.Jlll HHX oco6eHHO samttoe 3H8-
'!eH He. Tip II aHaJIH3e reXHOJIOfHqHocnt KOHCTp y KUHH sy6qaTblX Konec 
CJle.llyeT onpe.n,eJJHTb B03!1fO)l<H0CTb BbJCOKonpoH3BO)J.HTeJJbHblX MerOJl,OB 
q>opMoo6pasoaaHHll sy6'1aroro aeuua c npHMettettHeM nnacrnllecKoro 
.ne¢iopMnpoaaHHH B rop11'1eM n xoJIOJl.HOM cocro11ttHH. KoncrpyKunB sy6-
qaroro KoJJeca Jl,OJIRiHa xapaKTepH30BaThCSI CJie.n,yIOW.HMH npH3H3KaMlf: 

a) npocron cpopMofi uettrpaJibttoro ornepcnrn, TaK KaK cnomttble 
ornepcnrn 3H3llHTeJibHO ycnmKHlllOT o6pa6orny, Bbl3h!B3H HeoOXO.D:HMOCTb 
np11MeHemrn peBOJlbBepttblX craHKOB H IIOJIY8BTOM8TOB; 

6) npocrott Kott¢>Hrypauttcf'I napy}Kttoro Konrypa sy6'1aToro Kaneca 
(TaK K8K HaH6oJiee TeXHOJJOrHllHbm!II flBJJ5HOTCH sy6qarble KOJieCa n.noc­
KO f'I <flop Mbl 6es Bblcryna !OW.HX crynuu); 

u) crynHU3Mll, pacnoJl0)1{€HHbJMH c 0)],HOil cropOHbl, T8K K8K B npo­
THBHOM cJlyllae o6pa6otKa no OtlHOH ,1J.eram1 ea sy6ocppesepHblX craHKax 
Bbl3b!Baer yse.r:mlleHUe KOJJH qecTBa 3Tll x era H KOB Ha 25-30 % ; 

r} CHMMerpH'IHblM pacrro.11m1•em1eM nepeMbilIKH Mem11.y crynnuefJ: 
H BeHUOM ll.Jl51. 3y61JaTbIX KOJieC, no,n.11emaw.Hx repMH'lecKOU o6pa60TKe 
K3K no OTHOWeHH!O K Bemty, TaK If 110 OTHOWeHHIO K crynuue; Hapyu.:e­
HHe 3Toro ycnOBifll nprIBOll.IfT K 3H3'1HTeJJbHb!M O.ll_HOCTOpOHHUM HCK311<e­
HllllM npH TepMHqecKOB o6pa6orKe; 

.ll) npaBll.JlbHOH {>opMOH H pasMepaMU KattaBOK )J}lll BbJXOJJ:a HHCTpyMeHTcB; 
e) B03MQ)KHOCTblO MHoropesuoBOH o6pa6oTKH B 38BllCUMOCTH OT 

COOTHOWeHHH JlHaMerpoa BeHUOB If pacCT05l'HHTI Me)K.llY HHMll. 
no)],06HblM o6p830M npOB0.1l_HTC5l' aH 8Jl H3 TCXHOJlOrli'IHOC'fl! H ll.JIH .ll p y • 

rnx nernJiefi, HMetotll_HX anaJJortt'!Hwe 3JJeMeHTbI KOHcrpyK11;1rn. YKasatt­
H1:>1e ub1we saMeqauH11 .n,aIOT npe.u.cras.11ettne o ttanpasne11uu11x a aHaJJHse 
Tt' x 11onorn •i !I ocn1. 
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TiocJle npoBe;:J;eHHOfO aHaJIH3a TeXHOJ'IOrHIIHOCTH ace npe;:i;JIO>HeHIHI 
no H3MeHeHHJO KottcrpyKUHH ,!l,eTaJIH .!l.OJDKHbl 6h1Tb cncTe11rnTn3ttpoBaHbl 
B pac11eTHo-noflcHHTeJ1bHOfi sanncKe, psi;t 3THX npe,1V1omeHHtt no corna­
coeaHHIO c pyKoBOAHTeJieM npoeKTa Momer 6h!Tb BtteceH B Koncrpy1rn.mo 
;tera.111-1. 

KoHelrnan ueJlb rexHoJiornqecKoro attaJIH3a KOHCTPYKUHH - ouea­
Ka npe.nJJo>HeHlifi no ee H3M€HeHHIO, TI0.9TOMY Heo6xo,!l,HMO npOH3B€CTH 
ace paclieThl, CBH33HHhle KaK c 3KOHOMHeti MetaJIJia, TaK H c H3M€H€HHeM 
eap11aara TexnoJJorn11ecKoro npouecca (cM. pa3,n.eJI .:Onpe,n.eJJeHHe sa­
rp aT no CTaThl'IM ce6eCTOHMOCTH»). 

np111<1ep I . .lle"t'aJlb - Kopnyc CTYn11llbl (p11c. I) . .[leTaJlb ll3rOTOBJlll eTCH ll3 
KOB KOf() 4 yry Ha K LI 37-12 JI HTbeM' nosTOM y KOHqrnr yp.:mH SI Hap y »rnoro KO HT}" pa 
H B II yrp ~H H II x noaep XHOCTeli /le Bbllbl!Hler 3H a 'IHTeJI bH bl x TP y .!lllOCTeA np H noJJ y 'le IJ llH 

saroTOBKIJ. TeM He Mettee 11.a1Ke np11 STOM ¢opto10BK.a ,1J.OJ11K11a npoHlBOilllTbCll c np1rne· 
tte II HeM cTep ll\He A' ¢op M 11p y10urn x KaK BH yrpe1rn He nOJIOCTH. r a K I! Kap Ma Hbl. 11 ¥t6· 
pa c OoKOBW.X C'NpOH, oco6eHHO W~TeXHOJIOfH'HIQ JlllTOe OTBep-;:'rne urnpmm~ Hl .MM. 
&TH SIJleMellTbl Oil peJleJHUQTCH KOHCTP y KTHBH blMH coo6 p ameH IU! M" H 113MeH HTh H x. 
llO·BHl{ll MO MY, 3.aTp y 111! HTeJI bHO. 

To )l(e caMoe OTHOCHTC!I H K auyrpeHHllM o6pa6aTblBaeMblM noeepXHOCHIM 
(0 120_11.05 H 0 150_0 ... t). 3TH ornepcnrn )loJJ11rnbl 6wrb Bblnomiettbl a npeiteJJax yKa· 
sa 11 H bl x o rKJJo 11e1rn Ii 11 K01Ju.e11rp ll 4H bl c To 'IHOCT bJO 110 0 ,04 ,11.11. EAJJHCTBeHH htM 

cnoco6oM JIOtTHl!HoHHH yKa3.aHHOii TO'lHOCTH HBJIHe1ca OKOI! '13T('JlbHllH paCTO'llrn 
OT8epCTHJ'I: HS 8.llMa3HO-paCTO'IHblX CTSHK.aX. np11 3TOM B KaKofr·TO Mepe HllPYWStT· 
CH TO'l llOCTb It x B33 HM HOfO pacnoJlolKeH Ill! OTHOC 11Te.llb!IO lJa p Y»rnoro Jlll3Mi'l pa 

(0 16S:8:81Kl. Tall K3K HMeHHO !!TOT JlllB!lerp 6yJ1eT HCl!O.lbSOMll B Ka'leCTBe yo,1-

HOBO'IHOii 6aabl. 3TnM II 06yCJJOBJlllBae1c11 BTOpoii nyHKT TCXH!l'leCK HX rpe6oaaHHfl 
01'HOCIJTeJlbHO tteo6xoJlHMOCTll OKOH4aTeJlbl!Oii o6p;;60TKH t\OllCTPYK"fllBllblX Oa3 ncu1e 
sanpeCCOBKH KOJlel.( IlOJlWJlflHHKOB. 

HeTeXHOJIOrH'IHbl B Jl3HHoA KOHC1'pyKUH H ue1<oBKll 0 30 MJt, TaK K3K 3);CCb 
11e npe11ycM0Tpe11 .cao601111ull: Aocryn 1111crpyMeH'ra. nosrmiy ueoc'ixo1111Mo npttMeHHh 
1111crpyMeHTbl c yn.i1111uTeJBn111. KpoMe Toro, HapyiKHblM JlllaMeTpOM STH ueK01~K11 
Bbl xo.n.11 T 11.a Ha PY IKH bl A .n11aMeTp llE'Ta.ll H. 410 np HBOil HT K 06 p a30B3H IUO OCTp bl x K po­
MOK H Heo6xoJ11tMocrll rrneJlellllll CJ1ecapuo-aa'lnc1ublx onepaunfi py'IHOfi 06pa601101. 

B ocraJJbllO.ll JleTaJJb i:tocraro<1110 TexnoJ1orn4fla 11onycK.aeT npnMeHettue ai.co• 
KOIIP0113f<O.!l.11TeJlbHhlX pelKllMOB o6pa60TKH' HMeer xopourne l'iti30Bble nosepXHCCTlt 
1v111 m~?BOHa'l.a.~bHblX onepauHi'I 11 11oao.111;.Ho npocra no KoucrpyKUlH!. PacnoJJ.ome· 
H He K pe neJKH bIX OTB'!pcn1ii KaK pe3bOOB blX. HlK I! r Jlll.U.K H x !10 n ycK aeT MHorOllHCTJl Y· 
MeRTBJlbHYJO o6pa6oTKy, noaepXHOCTH apall\eHHll MoryT 6hlTb 06pa60Ta/lhl Ha MHO• 
row n 111111e.1 bttbl x cra11 Ka x. . 

flp1n1ep 2 .UeraJJb - Kopnyc penyKTopa (pnc. 2), npe11c1aoJ1R10UlaH coc'iofi 
ornurmy Kopo6'laTOii ¢opMbl Hl ceporo 4yryua C4 2 l-40. OrJ111aKa J\OBOJlbHO npoc· 
Ta no Kon¢Hrypaumt, Ho rpe6yer npirneHettHH crepxrneaoii ¢opMoBKI! lVBI oCipa· 
soaaunH auyrpeHHMX no.11ocTeA. KpoMe Toro, a onoKe .llOJ11Keu l'iblTb npe)lycr..oTpen 
C.llOJKHblH palbeM BBHJ\Y HaJIH'lll)J y )leTa.llH BhlCTynoa Ha 6oKOBOll: fJ{))l('pXHOCTll. 
Cn:e.llyeT laMeTlfTb, 'ITO TO.lllll,HHa CTeHOK OTJll!BKI! ueonpaallaHHO Salih!WeHa, Ti'K 
K3K Ha 1160JJbWH ii: ral'iap HTH bit!: pa3 Mep ;'l.eTl!JI H lie n peah!waeT 250 MM " MHH HM8JI bH ~H 
'roJJW.HHa cTeHOK .ll;Jlll TllKHX OTJIHDOK cocrnMHeT 3-5, a ua 'lepreme -10 MM. C11eAo­
aareJ1btto, ycJJoamo MHHHMaJlbttott MeraJIJ10eMKOCTH aTa 11eraJ1b yme ae yJ1oaJ1eT­
eopsieT. 

c TO'IKR spemrn M('XaRH'IeCKOH o6pa60'fKH 11eTaJlb HMeeT CJ1eJ1y10urne HeAOCTaTXll 
B OTHO weH RH TeXHOJlor H'IHOCTH. ¢lop Ma H p acnoJIOJKeH He oraepcni ll l2l 95A H l2l 62 n 
YD.ol'.labl .!IJlll oc'ip.at'.ioTkH c 011aoA cropoHhl oTJIHBKI! . .Iloa .npyrnx ornepcrn11, J1eJKam11x 
Ha ocn II, 0 62n " 0 40n 11e Mor yr 6b1Tb o6p.a6oTa u bl 11 a n poxoa c roil :IKe CToponr, 
qro R OTBepCTHR no OCH /. TaK!IM oc'ipasoM, o6pac'ioTKa STHX rpynn ornepcrnA MOlheT 
eecTHTb TOJI hKO c ABYX cTOpoH om1oapeMenuo HJI u c nepecraao a Ko A JietaJrn Ha r aa­
Hbl X cnt'pan11nx. B nocne11HeM cny'lae aaTPYilHHTeJlbHO c6ecne11mb 1peCioaa1rne 
OTHOCHTI!Jlbtto nap.aJJJJeJJbJJocrn oceii I 11 II a npe.11;eJJax 0,03 .t1M. 
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JI 

47 

P11c. 2. Kopnyc pellJ'KTOpa 

r-r 
28 

25 

SHaqRTeJibHble TPYllROCTl'I Bbl3blBaeT o6pa6oTKa KpenelfCHblx oTBepcrnll:, TaK 
Kai( OHR pacnoJIOlfCeHbl 6JIH3KO OTHOCHTeJibHO .!lpyr 11pyra - B OOJlbWHHCTBe CJl)"/aea 
Ha paCOTQJIHHH Mellee 25 MM - H OllHOBpeMeHHall HX o6pa6oTKa Ha MHOfOWilHHll€Jlb· 
HUX CTBHK8X HeB03MO/l{H8, Pn.11 KpenelfCllblX oTaepCTHil: paCTIOJIOll(eH BHYTpH OTJlllB· 
RH s Tpy»;uo.zr.ocrynHhlx llJill HHCTpyMettra Mecrax, 'lTo 3arp y,urner npou.ecc o6pa6oT· 
KH. HeTIXlt:OJIOTH'lHbf lleKOBKU 0 20 MM, TaK KaK HX o6pa6oT_KY B03MolKHO npOH3• 
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BOJlllTI> TQlll>KO c o6parttoi'I: CTOpOttbl ct:.eMttblMH 9effKepaMH, KOTOpble H8)'.let8IOTC!I 

113 onpasKY 11ocJ1e roro, KaK Otta npony1U,e11a s ornepc-nre. 01'.ipai'.kirKa np11 9TOM 
Bl>UTOJIHlleT<:l! 11e ol'.ibl'lHblM ol'.ipa3oM, T8K K8K wnttH,lleJib CT<IHK8 B~tecro roro, 11106bl 
npo 113 !!QA II Tb A8 BJieH He Ha ll HCTp yMeRT' .11.0JlllH!R BblTllrHB8Tb llflCTPYMeHT B aep x. 

I 

5 ' c:::i - ~ ..,, s. 
\(> 

~ 
$. 

2~ 0.16 

'VJ(V') 

m 4A 
l JS 

"0Cf31J51.J 

t 0 

7-X 
-o, f 
-O,Sa 

0,14 

0,06 

J/Jo 0,02 

d~ t.57.6 
l ln!,703 

I z I 16 

20±0,28 

't8:t:O,t5 

t l.jeHeHmupodomo h 1 1, 4 , Hl?C 56 .. _ 63, ceptJqe8ufla 
$!fotJe8 HRCJO. 40 

z. CmplJHmlJ/)Q s1pJ1Je6, npo&uJJO npumHu u fipyeue mex­
Huveclf ue mpe4o80HUR no rocr 2794 -57 

J. Ocmptite HflOl1Hi.J npumynumo , 

Pttc. 3. Be.110Mall wecrepllfl 

3r11 lleKOBKll MOIKRO AOBOJlbHO npoC1Q BaNeHll'fl> ll.ll8TllK8Mll noD. tOllOBKP BHHTOB. 
8tn llJl8THKli MOllUIO !5y11.eT o6pa6aT"IB8Tb 118 apOXOA, COBMeC11lB 9TY o6pa(lo1Ky 
o o6pa6orKoA ttapyJKal>lx noeepxaocaft. 

3arpy AH llTeJl bH a ll 0(5 p a60TK8 noeep XllOCHI c. n K trn K c \HI p ac 11CJIOW.eH a BH) T· 
pn AeTaJIH 11, cne.11.osneJJbHO, K aeA aer ceo15o.nttoro .1i.ocry11a u e1r1X0Jlfl 1rncrpy1io1e1na. 
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Giie11yet 3aMeTl!Tb, 11ro 60.1bwefl 'laCThJO np1rne11eHHble coo6pa11>eH1U1 cnpasell· 
nnabl ,l(Jlll 1.1acco Boro 11 Kp y n uoce pH Ii uoro n po 113 soJl,cma. 

OcraJlbHble 06pa6an.11H1eMLle nosepxlioCTH c TO'IKI! apeHIHI ro•111ocr11 tt •111cTOTbl 
He npen;CtaSJ!lllOT 311a4 !JTe.~ b!l wx Tex IWJIOr ll'leCKH x rpy .!l,H ocreA' []03 BOJI ll JOT secTH 
o6pa6oTKY Ha npoXOll H AaJOT B03MOiKHOCTb 06pa6arhlsarb HeCKOJlbKO lletaJJeii Ok 
1wapeMe1rno BhlCOKonpoi13BOllHTeJlblib!MJ1 MeTOAaJ.tll, 

Tip:1Mep 3. Jl~raJJb - seil,oM<•l'I ruecrepttll (puc. 3) - uaroTOBJletta H3 Jrerupo· 
eattttofi CTaJlll 20XHP 11 npOXOllHT repM11'1ecKyJO o6pa0oTKy. OocJJe.!lttee 06cro11TeJJb· 
CTBO HMeer 60JlbWOe 3Ha'leH ne B OTHOU/ettl\H Kopo6J1e1rnli, B03MO>l\llb1X npH ttarpesa 
llllll II OXJlalK/leH!\11 aeraJIH. B 9IOM CMWCJle nepeMbl'IKa. CB.1!3h!B<ll011.l8.1! re.110 3}'6'18• 
Toro eeuu.a H cryn11uy, pacnoJioiKeHa 11eyn;a11uo, rnK KaK npH repMH'lec&oa o6pa6orKe 
B03ll!IKHYT 011/iOCTOpOHHlle TlCKaJKeH!HI:. 3y611aTbli\ BeHel\ yMeHbWllTCll B pa3Mepax 
l! eu3oBeT ClKaTne cryrntU.bl c JleBOro Topua. Ta1rnt.1 o6pa30M, oreepcrne np1106pe· 
TeT KOH!f'leCKYIO ¢oPMY II a CBOIO O'lepellb nepeJlaCr .9TOT xapaKrep HCKa:!KeflfJJ'I 
tta 3y6'1arhlii BeHeu. DonoMy nepeMbl4KY MelKJlY aeHU.OM n cTynHuen CJJeiryn 11 oce· 
BO~l Ce'leH IHI \) acnoJJO IBJHb Ha K.~o llHO' KaK BTO yu:aaaHO Ha 'leprelKe nyH KT ff po ~I. 
TaKoe KOttcrpyu:nrnaoe H3Metten11e np1rneier K &1eHblllHM ncKaJKeHnaM npu Tep1.rn· 
'le~irnll: o6pa6orKe. 

Boo6me C!leJlyeT orMennb, no 11,era!lb, no·a!illllMoMy, Re o6Jia,!l;aer nocraTO'I· 
HO A meCTKOCTblO JlJI 11 np II Me Heu fl ll MeTOJ10B nJI a cm 'leCKoro ¢op Moo6 pa so B3HIJH 3 y6-
'l aToro aettua, a BK)Ke llj)OT!lrllBIHIHll: !.U1111Ut'BOfO oreepCTHJI B cryn11ti;e. 0'1eBllDHO 
TaKlKe, 'ITo 11e1wTopoe yc11J1e11ne cry1muhl c noil ueJJbJO He np11i>e.110 6hl K Sff84HTeJtb· 
HO MY yaeJJ!l'leH u Kl Bee a 3aro10 BKU. Bbl Boll o HellocraTO'IHO fi lKeCTKocr If CJ1e11ye1 
npoaep1rrb pac•1eroM. 

C TO'IKH spettlHI Mex aH 11'1ecKoA oopa60TK11 sy6<1arble KoJJeca eoo6me t1e1exno· 
JIO rn q H bl' TaK KaK on ep;; U!lll H;; pe3 Bil II II 3 y6heB co CH II THeM CTp y lKK ll n pOH3BOJlitTCll 
B oc llOB!fOM MaJion po llJBO.'{l!TeJibH b!M H M"eTOD.a Ml!. 

BMecre o reM npu lWHCrpy11poaaHHH 11eram:il aonpocbl nosblwem:rn npott3lKI• 
llltTeJibaocrn sy6006pa60TK11 11omKHbr y•rntblBaTbC.I!. TaK, ttanpHMep, HaJJwrne 
ablcryna or11oc11re.1b110 3y61Jaroro lleHua Ha JJesoM ropue tte113CielKHD np1rneL1er K roMy, 
•no np11 OllllOapeMe1111oii o6pa6oTKe 11syx neraJ1eii 3y60¢ipesepollaHHeM MeJKllY t111Mli 
Il~ll1.'.l,etcll ycr a Ho BUT b n po Kil a11K y I! 811.'le KOJI bUa. 'ITO yseJl H 'll!T llJI 11 II y pe3a H 1111 II, 
CJJeJ1.0Bare.1bJIO, CHl\JilT RPOH3!J0.'111Te.%HOCTb npouecca. 3ro np11BeL1eT TaK>Ke K TOMY. 
q10 tta H ttlKHeM ropue sepxflett JleTBJJH nplf 3y6o<j;pe3epoaaH HH 06pa3y1orc11 sayce· 
H!J;bl:, Korophle Hyxrno 6ytleT Cl!llTb. BMeCTe c TeM Bt'CbMa sepoRTllO, '110 !ITll <PaK· 
TOpbl MOfJlll 6b1Tb Y'ITellbl npll KOlferpyuposaH !fl\ 11.eraJlH, H TeXHOJ!Oflf'lllOCTb ee 
6blJJ a 61:o1 SH a4 ttreJJ blfo y JI yq tuena. 

IToJio iKliTeJtbll blM CJleJJ;yeT C'IHTBTb HBJI fl 'Ille B ornep CT IJ H 11 BY x ¢iacoK' If a r y lKll bl ii 
.11uaMerp KoTOpblx 6oJJbwe ttapy11rnoro .!l11aMerpa wnnu{'soro oreepcrnR. 3ro no3· 
eo.11 aer n pon1 ruearb JUJJ mteable orne per ll 11 noCJ1e 11sr0To BJJ e111111 ¢a co K, a i op Ubl 
06pa6atb1BaTb H3 MHorope3!.\0BOM CTattKe, B ::HOM CJJY'l2.e pelUbl llJIR no!J.p€3KH TOpllOB 
He 6y)(yr i<oXoJJttTb !1.D rnJ111ueaoro ornepCTllll, 'lTo o6ecne4ttoaer xopowue ycJlOBHll 
pelaHH.1! (He Ha npepbiBHCTOii noeep XHOCTH) H, CJJe.a;osareJI bHO, BblCOKYlO TO'I1IOC1 b. 

Or.pe;:i.eJJeime nma npo1tJBOJ1.cTBa 

B MaunrnoCTpoeH II H p a3JI HllatoT ycJIOBHO Tp H OCH OB Hbl.X nma npOH3• 
BO)lCTBa: Maccosoe, cepltHHOe H e;'l..J-IHHl!HOe. 

Il p H M a C C 0 B 0 M OpOH3BO,UCTBe H3,ll.emrn H3foTOBJISl.IOTCH 
11enpepb1BHO B rel!eaue aecKOJlbKUX net. XapaKtepttb!M npttsttaKOM 
Maccoeoro npOH3BO.ll.CTBa HBJISl.€TCH BblDOJIHeHHe Ha 60JibllUIHCTBe pa6ocrnx 
Meer TOJibKO O,!J;HOH saKpenJ1eHHOH onepauHH. 

fl p H 0 e p H fi H 0 M npO!i3BO.Il;CTBe li3fOTOBMllOT cepmo H3Jl,emtfi, 
pery .1rn:p HO nos top a IOLUH XCff t1epea onpe.u.eneH Hbte n poMemyrRtt speMeH u. 
XapaKrepHbl:A npH3HaK cepttfittoro nponaso.11.craa - awnoJJRettue Ha pa6o­
l!HX Mecrax HecKOJlbKHX DOBTOpfllOIJJ.HXCil onepauml, 
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n p H ell. ll ff ll q ff 0 M npOll3BOlJ:CTBe BblnOJlHfJIOTCH 113)1.e.mHf WHpO• 
I<Oii: HOMeHIUiarypbl B M3JlblX KOJIHQeCTBax, KOTOpble JIHt'fo He nOBTOpSUOT· 
CH COBepweHHO, Jm6o flOBTOpnt01'CH llepe3 Heonpe)l.eJleHttoe BpeMH. 

nptt KypcOBOM npoeKTHp0B3HHH MOlliHO cqHTaTb, llTO Tlffl npOU3BOA· 
CTBa 3aBHCHT OT Jl.BYX cllaKTOpoa, a HMeHHo: aa.11.aHHOH nporpaMMbl H Tpy­
JloeMKOCTH H3rOTOBJleHttH H3Jl.eJmH. Ha ocnosaatttt 3a)l,attttoii nporpaMMbl 
paCCllll.TbiB3eTC5!. TSKT BhmycKa ll.3.UeJl\rn. fB, a Tpy.n.oeMKOCTb onpe.a,e;rneT­
CR cpell,HHM unyllHhIM speMetteM Turr no onep aun RM Jl.eficTB yiornero 
tta npott3BO;:r,crse HJlH ana.11ornqaoro TeXHo.11orwteCKoro npouecca. Ortto· 
meime 9THX seJlll'·UiH npHH5!.TO H83bJB8Tb Ko3¢¢11u11etttOM cepHHHOCTtt: 

(l) 

"'06h!IJ:HO C'llIT8IOT, "ITO KO~lpqmuueHT cep11fiHOCTH onpe11.eJ15!.eT KOJ1H-
1.1ecwo pa8JlHQHblX onepaUH ii no oop 800TKe OJI.HOH HJ1 H tteCKOJl bKHX ,lle18• 

cepuuHoe 
npouJ8Mcm8o 

Twm<0,5t4 
a5t 

Hacco8os 
npou3tJOllcm8o 
0,5~6< rwm<Te, 

Pile. 4. Yc.~OBHLJe rpallmlhr nmos npottlBO.!J.CTaa r; aasu· 
CHMOCT\l or aarppKH o6opy)l.OB~Hllll 

nefi, 3aKpenJteHHblX sa O)l,HllM CTaHKOM B Tel1eH11e rOA3. flpumnhl CJlf',!l.J'lO• 
w.ne 3Haliettml K031}1lHU!leHTa cep11}iHOCTH: 

Jl,JIH l>i<lCCOBOfO npoll3BOACTa3 kc = l; 
.QJJH KP yrrnocepm'lttoro k0 = 2 - JO; 
.QJIH cpe.nHecepHllHoro k

0 
= IO - 20; 

AJIH MeJIKocep mhwro kc > 20. 

0D.H3KO npu pac:qeTe K03:}$11UH€HTa cepHHHOCTH no ¢opMyJJe (I) 
.D.JJ H Maccoa'.)ro npoH3BOJl.C ma, Ka R n paBHJJO, 6 y RYT no.1 y •iatbC st 3H a tieH IHI. 

kc =F 1. Mcxo,!l,it HJ -3TOH cpopM)'JIN K09rpqlHUHettr cepm1ttocrn npeJJ:CTJB· 
Jrner co6oil aeJJUlJHHY, ot5parnyIO Ko.3¢q.i11u:i1ettTy sarpvsim 06opy.noaa1m.H, 
npaKTli'leCKHe 3H311€11HH KOTopoif c )'QeTOM pa3JlHlllthJX f!OTepb 11.Jl5I noroq~ 
Hb!X JittH»il Maccosoro npott3ao.a;craa (cM. pas)leJJ «OnpelleJieHtte norpe6-
aoro KOJJ 1P1ecraa o6op y llOBa HH a H noc1 poemre rpacp11 KOS») cocrasJrn l0T 
tJscp :;? 0,65-0,77. Kooiqxpttunear cepm1HOCTH, OOAC"IHT<::iHBb!i1 no cpop­
MyJJe, COCTaBHT B STOM CJlyllae kc = 1,3- 1,54. 

11Hor .aa B ye.nos H HX Maccoaoro npOH3BO,!l.CTBa 11 p II H CilOJlb30B8H HH 
o6opyAOBaHHH, HMeJolll,ero peaepa npOH3BO,!l,HTeJlbHOC1H, KOTOpoe B TO 
me apeM5I H€UE'Jlecoo6pa3HO HJJH .name HeB03M0)f\HO nepeHaJJ31'KHB3Tb, 
MomeT HMeTb MeCTO eme MeHbWHH K03cpcpttUH€HT 3arpy3KH. 

Ha puc. 4 BH,!l,Ho, qTO ,!1,J111 ycJloBHH Maccosoro HenpepbIBHOITOToqeoro 
npou3ao,11,crna pacqeTHwe 3Haqeetta Ko::icpqrnuHea1a cepHiiHOCTH MoryT 
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6b1Tb a npe)(e.wx 2 > kQ > 1. Otteatt,a.:Ho TaK*e, tJTO B CJiytJae nptt6JJH*e· 
HHH paCtJeTHOfO 3HatJeHJifl Ko9¢qmuHeHTa cepttAHOCTH K 2 CJleJ:J;yer npo· 
8H3JlH3HpOB3Tb B03M0}[\HQCTb 6onee siqxpeKTHBHOfO HCnOJJb30BaHH.ll o6o­
py.n.oaaHH.ll, ttanpm.1ep opraHH3autteii npott3BO,a.:craa Ha 6a3e nepeMetttto­
noro1.1HhIX JJHH HH H T. n. ( XOT.11, K3K y Ka3bJBaJIOCb Bhlllle, SITO He acer .na 
OK83hlB8eTCI! B03\lO)f{HbJM), 

BeJH1tJmrn raKra aunycKa pacc1mTb1aaerc.11 no <fJopM)'Jle 

(2) 

r,n.e Ffl. - .neiicrn1neJiu1h1ii ro,noaoii l})oHA apeMem1 pa6orbl oC'iopy.11.oaa­
HHfl ( faOJI, 3 H 5), 'lf CAt; 

N - ro;i:oaaa nporpaMMa BhmycKa .nernJJei'i, WT. 
B 3atl.3HHH Ha Kypcoaoe npoe1nnpoaatttte MO)f{eT 6bJTh yKasaaa ro,a.:oaa51 

nporpa~wa BblnycKa 11s;i:e,rnri, Tor,t1,a nporpaMM)' a wryKax tteooxo.nnMo 
BblllHCJ!HTh no cpop,\l)'·le 

N = N1m(1+ 1 ~)urr., (3) 

r.lle N1 - rOJ:J;OBafl nporpa~,tMa BhlnycKa ns,n:eJIHH, urr.; 
m - KOJIH<JeCTBO .neraJJefi l!BHHOrO H3HMeHOB8HHfl Ra Ii3,!I,e.nne; 
~ - K0.11ltteCTBO 1{eT3Jtefi, KOTOpoe HeO!'iXO,UHMO H3fOTOBUTb ,nonOJI• 
tt11re.1bHO a 1<a•1ecrne 3anacub1X qacrefi, sattattttoe e npoueurax 
OT fO!l.OBOfi nporpa~!Mhl. 

,lJJifl orrpe11e.'1emrn cpe:I.Hero uJTy1moro ttJ!H WTyt11w-KaJJhKY)]SJUHOH­
uoro spe~!eHH no onepaUHflM hfO)l\HO BOCilOJJl>30BaTbCH HOpMUpOBOllHhl­

Mlf .ll8Hllb!Mll U3 cymecrayFOLUero Ha npOU3BOllCTBe TeXHOJJOfHlfeCKOfO 
npouecca no aHa.r10rn<1Hofi .neraJ!H HJIH nponsaecn1 yKpyntteHHOe 
HOPMHposa1me BHOBb pa3pa6aTbIBae~10ro rexuo.1orH<1ecKoro npouecca. 
nocJJell,Hee MO/KHO Eh!nOJJHllTb, OOJJb3YHCb MeTO,[(OM npHCiJHD«effHOfO on­
pe.n;eJJeHUH HOpM BpeMeHH no ra6JHmaM, npttBeD,eHHbJM B npllJJO»<eHiilf l. 

KaK s nepsoM, raK H BO aropoM c.11yt1ae T wT/ cJJe.n;yer 6parb ,11,JIR 
pacqera 113 OCHOBHblX onepaum'f, HCKJllO!f8R npOMblBKY .neTaJieii, CHHTHe 
cf>acoK, 33q11cTKy, repMoo6pa6orny H T. n. 9ro ynpocnfr pacqerbl H He 
npuseJ.I.er K cyw..ecraeHHb!M ow116KaM B sHallettHflX Roq>qmutteHTa ce­
pufittocrn. 

EcJJH tteKoTOphle orneJlbHhle onepauutt ttMeJOT T UJTif 3H3lJHTMbHO 
60J1brnee f 8, a cJJe,'loaa1·e.'lbF10, shmoJJttmorcR Ha HecKoJI&KlfX crattKax­
.!l.Y6JJepax ( sy6oo6pa6orna, U1m1cposa Htte H r. n.), TO, pacct1HT&1Bal! 
c pe.11.uee wryquoe spe:.rn, cJJell.yer ,nJJH sr11 x onepauuA e Kaqecrse T ww 
npum~.Tb stta"lettne t8 • B npOTRsHOM cJ1yqae cpeauee UJTY<JHoe apew1 
IlOJl}'\HfTCR. 60,'lbUle Tat<Ta, a pacqeTHblH K03qtjrnuHeHT cepHHHOCTH -
MeH&rue eJJJf Httllbl. 

<tiopMy JI a ,n.'Hl p actJeta cpe;tHero WTYllHoro apeMeHit UMeeT cJie.ny !O· 

lll.lt fi B H,!l,: 
l'l 

f T1trr (WK) I 

T WT {WK) cp = n Mun, (4) 
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r ,ne T = 1u,,.11 - WTY ll Hoe HJIU WT)'llHO-KaJibK y JH!U HOH ttoe epeMH Ra K a)K· 
JI011 onepamrn, Mun; 

n- lJttcJlo onepauniL 
1 B cep"fiHOM npoHSBOJIC'IBe KOJ1HqecTso ,lleraneA B napT"H ,D.J1H o~Ho­
speMe1rnoro sanycKa, cornacHO peK0Mett,11.amH:1M [31, .11onycKaetesi onpe­
.a;ensitb ynpow,ettHblM cnoco6oM: 

Na 
n = F rnr., (5) 

r.a;e N - ro.a;oBaSI nporpaMMa BbmycKa .n;eraJiefi, rm.; 
a - qHCJlO .ll.HCH, Ha Koropoe He06XO.ll.HMO HMCTb sanac ,ll..eTaJleH (ne­

pttOll.BIJHOCTb aanycKa - Bh!IlyCKa, COOTBeTCrnyiow.asi n01pe6-
HCCtl1 c6opKn); 

F - lJHCJio paeioqnx .11.11er1 B ro.ny. 
B npaKtHKe MalUUHOcTpo1neJ1bttb1x 3aao,11.oa npmuMaIOTCSI yHmp11u11-

p OBaHHbJe l3CJl Ht.! llHbl nep l.JOD.H'.JHOCTH H3f0TOB JlCH ll SI n a pw H .netaJleli. 
K p 3THb\e .AP yr .AP y ry' npO,!l.OJl >l\llTeJI bHOCTH p a6oqero Mee)'\ ua' KBapTaJia' 
f!OJJ yro,!l,a H ro.na. CT p ll Il SITH.ll.HeBHOfl pa6o"leii tte,lleJJe ) CJ! OBHO npHHHMa • 
CTCfl KOJll!l.lt'CTBO pa6ol!HX .zrnei'! B Mecsiue 20. Tor,Da 1ll!CJ10 ll.HCB, ua KOTO· 
poe aeo6xo.llllMO 11MeTb sanac ,a.etaJiei'! Ha cKJJa.ne, cocrallrn 1, 2, 5, IO 
.nttefl, I Mecsiu (20 .lltteA). 

:>KeJiate.'!hH'), q106w B te'leHI1e Mec.sma 6hlJJO npcH3ae.11.eHO He 6oJJee 
rpex-qei1,1pex sanyrnca naprnH .nernJ1ei'i, ~oMy ycJJOBHJO naH6oJiee COOT· 
BercreyeT nepHOtl.H'IHOCTb 5, to .nnef1_ 

B )l.anHOM cJ1y11ae ll.JIH onpe.ne.11em1fl pasMepa napnrn I\OJIH'lecwo pa-
601mx ,1Hett B ro.!ly MO.mtto npttHfltb KpartthtM 20, t. e. 20 X 12 = 240. 

npHB€,lCHHBH llbJWe ¢opMyJJa 003BOJ1He'l' npH6JJHi!{€HBO Oope,neJJHTb 
pas111ep naprm1, Korop1:.1ri JJ.OJJ/keH 6b1n. ~ .ll<lJlhttefmreM c1wppeRrnpoeaa 
c ylleTOM y;:i;o6crna OJ18HHpOBBHJifl II opraHIJ3:JUllH npoHJBO.llCTBa. c $TOH 

ueJib!O pasMep napnrn ycrnnasJiunacTcH ucxon51 H3 nonttof1 sarpys1rn 
OCHOBHOfO o6opy.noaaauSI, HJIH OCllCBHblX pa6o'IHX MECT, B Te1JeHHe ue· 
11oro 1JHCJ13 '::MeH: B nenoT0!.1110~1 npOll3BO,'ICTBe J-'e Mf'lit-'C ueJIOJi CMCHh!. 
a B IlOTO'IHOM - Kparno 11.BYM 01etta:.1(B 1 l€JJSIX o5ecne;;etlllll B03MOmUOCHJ 
nepeH aJJ a.nim o6op y !l,OBaHirn a Hep a6c11ee B p e!>rn). 

Pac11eTw no onpe.ueJJemno rnna npo113B011.crea 11 pa3Mepa napnm 
CJie)lyeT o¢oPMIITb B Bii.ile ¢op1y.rni::os, o6pa3ilbJ KCTOpb!X np11BeA€llhl 
D npnJiomemm XVII 1. 

Opn onpe.lleJJemrn ¢oH:xa EpeMeHtt pa6orw oeopy.nollaHmJ H pa6oqux 
npmrnTbf cJJeny10urne ncxo.llHbie iiattttbre: 
nom1oe ( KMeH.napHoe) KOJJMire<:rao aHeii: B ro.'ly • • • • • • • • • • • 
K 0JJ111Jec wo .ttHeii OTAbl xa . . . . . . . . . . • • • . . . • • , . . • 
np83JIHll'IHblX JIHel\ • , • • • • • • • . • . • , • • • • • . • • • • 
KoJ1111JE'CTBO )lHefi, coKpa1ueHHblX Ha O/l.HH •iac e npe11npa3:.tlill'l!IL1e 111111 • 
KoJ11NeCTBO pafu'IHX JlHeH B ro11y 

365-( 104+8) =253 
Ko.1111JecTBO pa601rnx JI Heil c noJJHOfi npoJtomK 11re.1MJCCThJo pafcqeil cMeHhJ 

25.3-6=lfl 
npoAOJJlKHTeJlhHOCTb pa6oqe1i Re,aeJnl, 'l 
npoll,OJllKHTeJlbHOCTh CMeHl:l, 'l • • • • • • , • • • 
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HoMHHJJlhHblH ron,oeoA 4Jottll BpeMeHH a COOTBeTcTBHH c pew.ttMOM 
pa60Tbl npe.11.opJH!TlHf H HOpMaJJbHhlMH npoH3BO)l,C1BettHhlMH yCJlOBIHlMH 

npttB0.11.HTCH B Ta6JJ. 3, 

3. HOMHHUhllblii ro:toRott $onJI B:ieMetlM e qacax (np1t 4t-11acoooA 11e.11.ene 
II 8 npa3Jl,llli'li lblX .llt!JlX) 

8,2 x 247 = 2025,4 
7,2 x 6 = 43,2 
2025,4 + 43,2 = 20G8,6 
Dp111iHMlleM AJJll pdc'leTOa 
2070 

2070 + 207() = 4140 

I 

!(omr~ecrno p;:fo'1"X ~acoe 
rar;u,er0 

8.2 x 247 = 2025,4 
7,2 >< 6 = 43,2 

2025,4 + 43.2 = 2068,6 
npilHHMaeM 2070 

Ho,.,nHaJ!hK blB rot10..0A 
<)lo1111 ePeMeH u. • OTnyCl\OB. JI~~~ HOro ¢>o HU. % 

nro.noJJ!KHTeJlbHOCTI> I noTe pn o·r HOMH/!3Jlb· J.enn amN.~nwtt (pac~u­
llblllJ ro.wsoJI ¢>oHJI 

ap.ec.H:""HH~ 'l 

2070 
2070 
2070 

15 
18 
24 

10 
11 
13 

rs~~ 
!800 

5. ,1leAcro1ne.11i.11wA (pat'leTHwtt) ro.lloeuil tJloHJt 11per.1em1 pa6orw 
06opy.11oea111111 11 pa6c•ux M:CT 

13 o.itny cMe11y I.I 11oe cMeK1>1 . 
Ha "Me HOM Kiie o6o py· tprn p;encTBH· noTepH OT 

.noeaHnil KOMHHaJlb· llOMHHaJlb· ?CJlbHblll llOMmWJl~· l!OM,rnam •. "'"ii. ro,ito· 11oro 1>oH· ro.n:ono!I !!bl!\ rOJ(O· HOro d>oH· 
Boil. 4>o\IA. /la, % ¢011;1.. ~ ao~ ¢.ouii;. q .na. % 

2 3 4 5 " 
MeraJIJIOpeMyUCHe CT8H· 

KH l-30-ii Kareropm1 
peMOHTHOK CJIOlK• 
HOC TH 2070 2 2030 4:J{J 3 

Me-ra11nope1Kyw.11e cran-
Ktt cahlUie 30-ii Kare-
ropm! peMOHTHOH 
CJIOiKHOCTll 4!40 6 

ABTOMarnqecKHe JJHHllH 4140 10 
Dom'lnble mrn1rn 4140 4 
Pa6oqtte uecra 6e3 o6o· 

PYitosat1H11 (Be!JCT&Kll, 
2()70 CTOJibl H T, JJ.) 2070 4140 

11eilcun· 
TCJlbHbill 
rogouoJt 
¢>o!IJI, ~ 

7 

4015 --
3890 
372.5 
3975 

4140 
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,UelkrBHTeJJbHhlli fO,tl,OBOH cpoH)l. apeMeHIJ - HOWIH3JJbHhll1 lflOH,11 spe· 
MeHll 3a flbll\eTOM ttett36e:mttblX norerb. K K010pb1M OTHOCS:ITC5l: 

a) notepH B CB5l3H c npo¢iornycKaA!H, .nonOJJHHTeJJJ:.Hbl\HI ornyCKaMH 
sa HenpepblsffylO pa6ory CBbnue ABYX JieT, 6oJiestt5JMH, ornycKaMH no 
6epeMeHHOCTH, KOpMJJeHHeM rpyJ(HblX J(eTe11, COKpaweHHbJM pa6oqHM 
,D.HeM IlO.l{pOCTKOfl H T. n. (Ta6Jl. 4); 

6) norepn ac.1e.a..crstte npocroes o6opy,u,osatttt51 npu nJiaHOBOM pe1110H· 
Te (TacJJI, 5). 

AHAJ1H3 CYlll,ECTBYIOlUEfO TEXHOJJOnt.LfECKOfO OPOJJ.ECCA 

Pa6ota no no.!lfOTOBKe K BwnoJIHeHHJO Rypcosoro npoeKTa Hallttttaer· 
CH BO spew1 npoxo.m.)leHIHJ cry,t1,eHTaMH Dp0113BO,U,CTBeHHOH TeXHOJJOrH· 
ll€'CKOfi npaKTlllrn, Kor.a.a H3Yll3IOTCSI J(€HCTBy10ume Ha npOH3BO,U,CTBe 
rexttoJ1orn11ec1me npouecchJ, o6op yll.OBattne, octtacrna, 3KOHOMfJllecKne, 
Opf3HH33UHOHHbl€ BOnpOCbl H T, ,U,. TI pH HSylleHIJH CyW.eCTBytoillHX npO· 
ueccos CTaBflTC5J sa,Qalllf nx fJly6oKoro attaJJH3a, TaK KaK 6es Hero ttesos­
MOlliHO ouettHTb TeXHOJIOfHllecKHtt npouecc H, CJienoaaTeJlbHO, BblCK333Tb 
KaKtte-T<l npeAJiomenttH no ero yJiy<IwettHK> H MonepHtt3amm. 

AttaJltt3 cywecray1omero TexttoJ1orn1.1ec1wro npouecca ,ll.OJJIKeH 6wTb 
npoaeJJ.eH c 101.1KH spemrn 06ecne1.1eHttSJ 3a,IlaHHoro E<iqecrna npo.uyKuuu. 
l1ttbIMll cJioaa~m, npu aHa.rnse rextto.10rtt'lec1wro npouecca cJie,Ilyet 
BWlCHllTb, npaBHJibHO JIB OH COCTaBJieH .n:..rn o6ecneqeHHR Tpe6osaHHH 
qepre*a u co6Jim,a,arorci:i JIH ace 1pe6oaaau>1. rexHoJiorn11ernoro npouec· 
ca a uexe. 

fl.,rn aL>inoJIHeHaa 3TOH pa6oTbI s onpe,lleJien110!1 nocJie.IJ;oinTeJibHocn1 
MO)f{HO pe1wMeH,llOB3Tb CJie)l.yIOWHil npttMepHblll nepel(CHb sonpocos: 

a) paUHOH8JlbHOCTb MetO,lla flOJI}'l(E'Hfrn 33fOTOBKI! ll..111 JlaHJ-!OfO Mac­
llJTa6a npOH3BOJlCTBa; 

6) cooraercrnue pea.%11011 3arorosK11 11eprex'y B ortto111eH11H ¢iaKrn· 
11ec1<nx npttnyCKOB Ha o6pl:l6oTKy H BbJn0.1HE'lll151 npO'lllX TeX!iHl(€CKHX 
1pe60Eamif1; 

s) npasH.ribHOCTb Bhl6opa qepttOBblX, IHJCTOHblX II npoMe>KyYOl!HbIX 
t'i<is Ha oner: a uu l'l.li rexttoJiorn11~c KOro 11 J.> ouecca, co6.1 ro,a,em1e np 1rn umia 
E'JlHHCTBa T€XHOJIOfHl(eCKHX 6a3; 

r) npaBHJIIiHO<:Tb ycraHOBKH nocJ1eU.0!3aTeJ1bP.O(l !I onepauufi npouec· 
ca ,UJI H JlOCTH }Kett H fl 38,tl,all HOH TOQH OCTIJ ,!1,eTaJI H; 

JI) COOTBeTCTBHe napa.\leTpOB ycraHOBJJeHHOro o6opyJlOBaHHH rpe6o­
B3HHHM .n:.aHHOH onepau11tt; 

e) coornercraue pemHMOB pesamrn nporpeccrrnHbl\·l; 
>l>) CleneHb OCHauteHHOCTH onepaUHH; 

. sl npllMCHHeMOCTb BblCOKonpoH3BO,!l,Il1eJlbHOfO pen-:yutero HHCrpy· 
Mettra H HOBblX MapoK Mareptta"10a ero pewyw.efl tJacrn; 

u) co6.110ll.eHtte rext10JJorntJec1wro npouecca Ha onepamrnx H Kalle· 
crBo 06paoot1<» ,11e1a.nen; · 

K) crenettb Kmmettrpau.ttn onepauun reXHOJiorn:1.1ecKoro npouecca 
HT. ,ll. 

KatrecTBo o6pa6oTKH .neta.neii Ha Ka>K,Z.tot\ onepaunu oueHHBaercfl 
Ha OCHOB8HHH ll,8HHblX 0 6paKe. DepBOHaqaJibHhIM UCTOqHHKOM 0 KOJIU-
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qecrne 6pa1rn no onepauH51M MoryT cJiymtt.Th na1rnble, noJJylJ.tHttble H3 
OT;:teJia TeXHHlJ.eCKOro KOHTpOJrn.. 0AH8KO Jl)lH 60JJbIUefi OObelnHBHOCTH 
cJie;:tyeT pyKoBOJJ.CTBOBaTbC51 Jill\lHblMll Ha6moaettllHMll ll pe3y<'ibTaTaMll 
HsMep eH H fi aa:.1rneiiw11 x nap aMeTpoa Ha onep ami HX rex tto.TJor H qec Kora 

npouecca. 
CJieAyeT ra1oxe npoattaJJH3npoBaTb npttll.HHbl no5IBJJett1rn 6pa,crn H 06-

paTHTb Bttm.ia1rne Ha peaJibHoe COCT051Htte o6opy.!l.OB3HH51 B OTBoWeH!IH 
IIOSMOmttocrn 06ecne1.1emrn sa.aattttofi TOlJ.HOCTH tta onepamrnx. 

npaBHJl bHOCTb paspa60TKll TeXHOJIOrttlJ.eCKoro npouecca '" BblOOpa 
o6opy.lJ.OB3HH51 ueJiecoo6pa3HO oueHH.Tb c IlOMO\UblO T3KllX KO.nitiecrBeH­
HblX IlOl\a3ateJlef!, l\aK K03qxpl1UHCHT sarpy3KH o6opy.11.oaatt1rn, 1\09$· 
qmuneHT HCflO.ilb30B3HH51 o6opy;:i.oaattll51 no OCHOBHOMY BpeMei-m H no 
MOW,HOCTH. Cnoco6 onpeAeJ1e1-1tt51 STHX Kos¢qmm1rnroa ,11.aH B pas,11.e.ne 
«Onpell,eJiem1e norpe6ttoro K0Jm1.J.ecrna o6opyllOBamrn H n0crpoetttte 
rpaqmKOB». 

9KOHOMHtieCKHe IlOKa33TeJ\ll cyw.eCTBYIOUlero TeXHOJIOflll!eCKoro npo­
uecca no onepauH51M Ha )l.aHHOM srnne npoeKrn:poaaHHSI CBO)l.HTCH K onpe­
,n.e.neHmo TeXHOJIOfHlJ.eCKOfi ce6eCTOHMOCTH, taK KaK COilOCTaBJICHlle aaptt­
aHTOB npeJ1.J1araeMoro npouecca c cymecrsy10IUHM AOCTaTOl!HO np011saectli 
Ha OCHOBamm 3T0f0 flOl{333TeJISI. 

Pe3YJlbT3Tbl aHaJJtt3a cyw,ecrayK>mero rexnoJJornqecimro npouecca 
AOJDKHbl 6b!Tb )l.eTa;lbHO ll3;10>KeHbl II COOTBeTCTBYiOW.eM pa3)l.eJJe pac<Jer­
HO·TIOSICHH1eJlbHOi% 3anttCKH, raK l\aK ttMeHHO aHaJJH3 MO>KCT ,!J.3Tb npe.n.­
TIOCblJl KH ,nJH1. p asp a6or KH Ba pH a Ht a npom:cca. 

nosTOMy coaepweHHO HC)l.OllYCTHMO 3aMeH51Tb attaJJH3 TeXHOJiorm1ec­
KOrO npouecca npoctbIM ero onucamieM u.1tt neperittcblBaHtte:.'i cae.nema'\ 
H3 rexHOJJOrulJ.eCKHX Ka pr. Atta.Ji H3 ueJJecoo6pa3tto Bblno.rn51Tb co ccb!JI· 
K3Mii Ha TeXHO.r10fl!lJ.eCKHe Kaptbl. 

CJie,1J,ye1 sa111enitb, •no npu pa3pa6otKe Kypcosoro npoeKTa nepe,11. 
cry.aetttOM He crasmcSJ sa,!l.a<Ja Kopetttto11 nepepa60TKH cyw.ecrsy10w,eA 
TeXHOJIOfHH, eCJiii 3TO He ll,HKTYCTC51 COOTBeTCTB)'IOUlllMH oco6w.m ycJIO· 
Bll51Mll • HanpHMep pesKUM yseJIH1.J.em1eM npottSBO,ll,CTBeHHOii nporpaMMhl, 
CBSJ3aHHblM c tt3MettenueM 'nma npoH3BOJlCTBa M r. n. B 6oJJhllllJHCTBe 

• CJlyqaeB OKa3blBaeTCSI BilOJJHe )lOCT3TOl!HblM paCCMOTpetb sapttaHTbl no 
H3MeHeHH10 HeCKOJlhKHX, a HHOr.na AByX·Tpex TeXHOJIOflllJ.CCKHX onepauuR 
H COilOCT3BHTb HX no MeTOll,ttKe, npe)l..naraeMofi B CJle.ll.yiOw,eM pa3.IJ.e-.1e. 

Bbl60P 3Af0TOBl(H 

06ique peKoMeH)J.arvm 

Me-ro;:i; Bb1TIOJIHeH1rn 3arotoBOK )J.MI ;:teraneii MalllHH onpe;:i.eJJsietcn 
H 33H a<JeH HCM H KOHCTP y KUHeii )l.eTaJJIJ' MaTep H aJIOM' rextt m1ec Kil MH Tpe· 
6oBalI1HlMH, M3CllITa6oM H cepHiiHOCThlO Bhmyc1rn, a T3JOKe 9KOHOMH'l• 
HOCTblO ll3fOTOBJleH HH. B b16paTh sa roTOB Ky - 3H at.J:ttT ycra H CB HTb rno­
co6 ee nOJ1y<JeHm1, ttaMetHTb npm1ycK1t Ha o6pa6oTKy Kam.11.ofi noAepxuocrn, 
paCc'lllTath pasMepbl H yKa3aTb )lOIIYCKH tta HetO<JHOCTb tt3rOToe.~eH1-lR • 

.ilJIH paUHOH3JlbHOrO Bb16opa saroTOBKH Heo6XOll,HMO O)l.HOBpeMeHHO 
YllHTblBaTb Ece Bblmenepe'lliCJJeHHhle ncxo,!Ulble .aattttble, taK KaK Me:;i.;.uy 
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HHMH cymecTB yeT TeCH a SI B3a fHt.OCB f!3b. OKottqate:JJhHOe pewe1rne MO)trno 
npHHRTb TOJlbKO noc.1e 3l(0HOMl!l{eCKOrO KOMnJleKCHOfO pac11eTa ce6eCTOH• 
MocTH sar0Ton1rn n r.;exanttqecKofl o6pa60TKH B ueJioM. 

npn BbinOJlHfHHil KypCOBOfO npoeKTa ,ll;eJiaeTCH KpaTKHH aHaJJH3 
cyw.ecTByJOmero cnoco6a noJiy11enHH 3aroroetrn na saeoii;e. B aRaJJH3e 
,lI,0.1Hrnbl 6h!Tb OTpa)KCHhl: .9KOHOMH'IHOCTb cnoco6a B ycJIOBIHIX saeo.n.a; 
TeXHOJlOf!IlieCKIJH npouecc IlOJl}'l{CHHSI 38fOTOBKH, KOTOpbJA HJIJllOCTPH· 
p ye TC SI 3CKH3aMH; ornameHHOCTb TeXHOJIOfH'leCKOfO np mi:ecca. 3JieMeHTbl 
ero MeXaHH38UIIIl H aBTOMaTH3au1rn, Ka'leCTBO 3afOTOBKll, HenoJia11,1rn 
B rexttoJiorn11ec1wM npouecce, npH'IIIHbl 6paKa H MeTOAhl ero ycrpaneHH51. 
CJ1e.n.yer Ta K.iKe Bbl H B HT b OCHOBHbJe TfXHHK0·3KOHOll! ll<iCCKile no Ka3a TeJI I{ 
rqouecca no.1y11eHHSI saroTOBKH Ha 38BO,lI,e, KaK·To: ce6eCTOHMOCTb, 
ll pouenr ucn o.~ h30B8H 1151 Matep HaJia, tp y JI,OeMKOCTb H n p OH3BO.!l.IITeJJ b· 
LDCTb Ha OTJJ.eJihHhrX onepau1u1x. 

Ha ocnoilaHHH npOH3Be,n.,eHHoro aHaJl!lsa, Il3ytJ:emrn nepe.n..OBblX Me­
TO.IJ;OB noJJyqeHHSI aHaJIOfH'IHb!X sarOTOBOK Ha )l,8HHOM 33BO,n.:e H ,lI,pyrnx 

n p e,n.:np H ~TH fl x' a Ta IOKe JIHTep aTyp HblX ,lI,8HH b!X ( 1, 4' 5, 6 l CJJe,lI,yet n pe.n. • 
. nomttTh Ha1160Jiee paunottaJibHb!M cnoco6 noJJyqfHHH saroT0!3KH, KOTOpbrii 
6yll.eT 3KOHOJ\1H'l&KH onpaB.1taH B nepcneKTHBe 3aso.n..a. Dpn Bb16ope c110· 
co6a IlOJl)'l!emrn saroTOBl{J! neo6xo.n.HMO crpeMHTbC51 K M8KCHM8JlbHOMY 
n;Ht6JJH)Kett1no cpOpMbl If pa3MepOB sarotOBKH K napaMeTpaM rOTOBOil 
JF!T3Jl If If ClllDKeH H IO TP y .n.oeM f\OCTH 33 roTOB ltTeJJ bH b!X onepaunti. no 
npe)lJlaraeMOMY cnoco6y noJiy11eHH5I 38fOTOBKH Heo6xO.!l.HMO .!l.OK838Tb 
ero 3KOHOMH11ecKy10 ueJiecoo6paanocTb, a JI,Jlll 3Toro nponssecTH pac11eT 
no MeTOJl.Y. n p HBe.n.eH HOMY B p aa.n.:eJie «B b16op Ba pH a HT a TeXHOJ!Ofll'ICC KO· 
ro Mapwpyra n ero rexmrno·::tKOHOMllllecKoe o6ocnoBattHe>t .n,aHHoro 
noco61rn. 

3aroTOBKH ua 11am16posattttoro MarepnaJJa 

Kpene*.ttbie )l,eTaJJH, naJJbIU>I, TOJJKaTeJm KJianattoa, poJlHKII, wa­
p11.K11., MeJJKHe CTyneHqaTble BaJIHKJI ",n.:pyrne ,ll;eTBJIH HeOOXO.!l.HMO npoeK· 
rnpoBaTb B M3CCOBOM, "PYIIHOCepttitHOM ll cpe.n.ttecepHHHOM npOH3BO,lI,CTBe 
Ha npeccax-aBTOMarax XOJIO.U:HOil Bb!Ca.1t1rn H3 K3Jltt6posaHHOfO npyTKa 
mrnMerpoM )lo 25 MM. XoJIO!lHBH BblCa!lKa 06ecne<1uaae1 TO'IHOCTb pa3Me· 
poB no 2-5-My KJJaccaM H <tUCTOTY nosepXHOCTH no 6-7 ·MY KJl3CCaM.. 
3KOHOMllA MeTaJlJJa npH XOJJO,!l.HOM BblC3.!l.Kf' ,ll;CCTHraeT 40% no cpasaenmo 
c tt3l'OTOBJJeHtteM ,!l,etaneft co CH51TtteM cTp y}l{Ktt. Dpottsson:inenbttOCTb aato· 
t.1a10D 30-400 1vmlMUN. Ecnn ¢iopMa ,!l,eraJieft He nossoJI?.eT tt3rOTOBJI51Tb 
3aroTOBKY XOJIO,!l.HOH Bb!CB.!l.KOH, tteo6xo,nllMO HX npoeKTHpOBaTb ,D.Jl51 o6pa-
6oTKH ua TOKapHb!X 8BTOMaTax H peBOJlbBfPHbIX CTaHKax. Ll.JJH ycJIOBHH 
uanroaoro 3a>KHMa CJle,a:yeT npoeKrnpoBaTb XOJIO,UHOTHHYTbIH npOKaT 
2a-5-ro KJJaccoe TO'IHOCTH • .UJIH )l,eraJieii, o6pa6atbrnaeMblX no aceif 
noaepXHOCTH, neo6XOJI,HMO Bbl6HpaTb npoKaT 5-ro l\Jiacca TO'IHOCTH KaK 
60,iee 11,eUieBbltt, Ecn tt H a116oJ1bllltttt D.HaMetp ,lI,etaJJ 11 He rpe6yer o6pa60T· 
Kll H ,l.\ef8Jlb lllJimpyercsi Ha 6ecueHTpOBO·UIJIH4>0B3JlbHOM CTaHKe, ee 
c11e.uyeT narOTOBJIHTb H3 npoKara 4-ro K11acca tO<tHOCTtt. B Tex CJiyqasi;x, 
KOr,na l!aCTb .11.eraJ111 He o6pa6aTblB8eTCH (HJJH otpe3aeTCH) H HBJISleTCH 
noca,ll,O'IHOM, pa3Mep npOKaTa Bbl6HpaeTCH B COOTBeTCTBHH c KJl8CCOM 
TOl{HOCTH qeptexrn, cornacno fOCT 7417-57 no Ta6JI. 6. 
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)J.onyCT1tMble OTKJJ01lea11H no ,11111Nn-py 
(-) npu KJl8CC8~ TQ'IHOCTll, -

3,0 0,014 0,020 O,o40 0,06 0,12 
Or 3,1 .110 4,2 '1epe3 KMK/lbl€ 0,1; 4.4; 4.5; 4,6; 
4,8; 4,9; 5,0; 5.2; 5~1; 5.5; 5,6; 5.8; 6,0; 0,018 0,025 0,048 0,G8 0,16 

6,1; 6,3; 6,5; 6.7; 6,'}; 7.0; 7.!; 7,3; 7,5; 7,8; 8,0; 
8,2; 8,5; 8,8; 9,0; 9,2; 9.5; 9,8; JO,O 0,022 0,030 0,058 0,JO 0.20 

10,2; 10.5; J0,8; 1! ,O; 11.2; l J.5; I I ,8; 12.0; 12.2; 
12,5; J2,8; OT J 3,0 J;,O JS,0 '1€JW3 «alK)lbl€ 0,5 0,027 0,035 0,070 0,12 0.24 

Or 18,5 Jl.O 22,0 11epes H1lm.llble 0,5; 23; 24; 25; 
26; 27; 28;' 29; 30 0,033 0,045 0,084 0,14 0.28 

OT 31 JJ.O 42 'lepe3 1,0; 44; 45; 46; 48; 49; 50 
0,050 0,100 0,17 0,34 

52; 53; 55; 56; 58; 60; 6 J; 6_3; 65 Q,()60 0,!20 0,20 Q,40 

67; 69; 70; 71: 73; 75; 78; 80 0,20 0,40 

82; 85; 88; 90; 95; 98; 100 0,23 0,46 

Ha TOKapHb!X aETOMaTax H peBo.nbBepHblX CTaHI<ax MO)IUIO H3roTos­
JHl.Tb ,11,eTaJHt J.13 npyTKOBOro M<nepHaJJa ,!l,ll8Me'fp0M ,11,0 100 AIAt. 

WTaMnOBaHH 1>1e aaroToDKll 

lliTaMTIOBKOtl: Ha ropll30HT8.nhHO-KOB04HbfX M8Wl!Hax (fKM) noJJy­
qaJOr OOKOBKH M8CCO!f 0,1-100 Ke c M8KCJIM3JlbHb!M .!{HaMeTpOM 315 MM. 

lliTaMilOBK8 Ha [l(M SIBJHl€TCfl 0,ll,HJIM IJ3 npOli3BO,!U!TeJlbHblX cnOCOOOB 
H MomeT 6bITb pettrn6eJI bHOH JI.JI H onp eJ1eJ1ett Hero sttna sarOTOBOK, Dpo113-
BOJl,HTe.i bHOCTb AO 400 IlOKOBOK B qac. lllrnMnOBKa npo1-13BO,!l,li.TCH 113 npyr­
KOB n TP y6 rop Hti:eKaTattoro MeTaJJJia nos biwett Holt TOl!HOCTH JlJlHH oil 
no 4 -'f H ,lI,HaMeTpOM OT 20 Jl.0 _270 MAI. J1HOfJl,a HCilOJib3YlO'r XOJIO,!UIOTRHy­
TYJO craJJ b, ti:TO SH a l!HTeJI bHO noB bJWaeT T04HOCTb no ROB IUl. .Uon yn: H 
" npnnycKJI Ha UOKOBKll, H3fOTOBm1er.me Ha fK.M, pernaMeHTHPYJOTCH 
rocT 7505-55. 

Ha fKM tt3roToB.rrnJOTcH cne.JJ:y10mtte nOKOBKn: KOHH':iecKue rnecrep­
tlll c BaJJoM, UllJJHH.11.Pll1·l€CKHe rnecTepm-1 c BaJloM, KOJJbUa, BTYJJKH, wecrep­
HH, wecTepttu c cflJJattueM, Jl,ByxBeHUOBbJe wecrepHtt, BTYJJKJI c 1<aa.npan:w1 
<l;inmmeM u T. .n. (p uc. 5). 

B TOM CJlyl!ae, Kor.ua noKOBKY He803MO:fKHO Bbtn0 .. 1HHTb Ha fKM, Heo6-
XO)J.HMO npoeKTllpOBaTb WT8MTIOBKY Ha KpnBOllIHilHblX npeccax. Ha nrcc­
cax MOJKHO illTaMnOB3Tb ,D.eTaJIJI BeCOM AO 200 Kt nma IlJlOCKHX IlOKOBOI\ 
(urraMnyeMbJX a ropeu), wectepett, KpecroBnH c Kpyrnoii crymmefl, 
Kpyrnwx u KBa)l.paTHWX qmattuea co CTynttuaMtt, crynettqaTbJX saJJcB, 



BaJJOB·urecTepeH, TIOBOpOTHhIX KyJJaKOB, pb!qaroB, wnynoB, KO.'letttian,rx 
BaJIOB H T. Jl, (p IJC. 6). 

WrnmtoBKa Ha KpnsowttnHblX npeccax B 2-3 pa3a npou:::sonme . .1h· 

Hee, npunycKtt u .ri.onycKH Ha 20-35% Htt:tKe no cpasHeHn10 co wta:..mos· 
KOi!: Ha MOJJOT8X, pacxo.n MeTaJJJJa Ha TIOKOBKH CHH>K8eTClI Ha 10-15?0. 

npH WT8M008Ke He06XOJtHM0 WHpOKO HCTI0·1b30B8Tb npocpttJJbHbllf 
npoKaT !J;lH no)tKaT, nonyqeHtthlii Ha KOBQqHblX BaJibUax. llonyCKH H npn· 

nycKtt WTa~myeMblX sarOTOBOK 

Napy11.'7a IIJapynna JI zpy11na Jep 'll!la Ha RpuaoumnHbJX npeccax npH· 
Hl:IMaJOT no fOCT 7505-55. 
K nepsoi"1 rpyrme (BbICOKaH Toq­
HOCTb) Heo6XOJtHMO OTHOCHTb 
)l,etaJJn Maccoaoro npott3BOJl· 
CTBa (KY3HeqHoro uexa), KO 
Btopoii rpymre (noBblllleHHoii 
TOqHOCTH) - ,!leTaJln Kpynttoce­
pl:IHHOfO H cpe)l.HeceptttiHOfO 
npOH3B0,!1CTBa. 

0TJIHBKH 

ToqffoCTb OTJJHBOK B nec­
qaHbie (3eMJJHHble) cpopMbI 11 
npttnycKH Ha o6pa60TKy perna­
MeHtttpyJOTCH AJH{ qyryHHblX 
.nernJieii (a TOM qHcJJe H ;:vrn 1J.e­
TaJ1eA H3 KOBKOfO qyryHa) 
fOCT 1855-55 n tVH! cra.1b· 
HbIX JJ.etaneii fOCT 2009-55. 

Y crnnoaneHo rp u KJJacca 
TOqffOCTH OTJJUBOK, O,!IJlH8KO· 
BblX .llJJH qyryHHhIX H CTaJibHblX 
3afOTOBOK (ta6JI. 7). IlpII Bbl· 
6ope Jll!TOH 38fOTOBKII B nep· 

Puc. 5. K.1accn¢1maum1 CTOKOBOK, IIITaMnyeMblX ey10 oqepe)Jb CJJ,e)Jyet onpe11e4 

Ha ropHSOHTaJlhHO-KOBO'IHblX MawHHaX [I) JIJ!Tb KJlaCC roqHQCTH B 38811· 

CHMOCTH OT MaCwTa6a npOH3· 
BOJJ:CTBa H cnoco6a IlOJlyqeHHH OTJIHBKH, KOTOpbIH o6ycJIOBJlttBaercJI 
xapaKtepoM TexHoJtornqecKofi ocHaCTKII nnteiittoro uexa H 111exaHH3ar.mefi 
npoueccoB c6opK11 u usrotoBJJettttJl cpopM II ctepm.tteii. llaHHbJe )JJIH BbI6opa 
KJJacca TOllHOCTII OTJJHBOK npttee)JeHbl B Ta6JI, 8. Crie,D,yet yq!fTbIBaTb, qTo 
OCHOBHbIM cpaKTOpOM, onpe11eJJJIJOW:IIM Bb16op Knacca TOIJHOCTH OTJlllBKII, 
JlBJI HeTCH ce6eCTOllMOCTb, KOTOp aH np II BbIOOpe OT JUI BKH 60.nee BblCOKOro 
KJJacca J.lOJl/l{Ha 6b1Tb KOMneHcnpoBaHa CHll>K.ettI1eM MeTaJIJIOeMKOCTH H 
CTOHMOCTH MexaHIJqecKOH o6pa60TKll. 

CTaJJbHble oTJJHBKH cJiomttoii qiopMbl secoM 50-500 e peKoMett.llyetc.11 
OT.1l!BaTb no BbJTIJl8BJIJieMblM MOlleJJJlM, npH 3TOM o6ecneqttBaIOTCJ1 4-5-ri 
KJJaCCbl rol!HOCTH no OCT 1010 tt qI1crorn nosepxttocm no 3-4-My 
KJJaCC8M. 
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JJ1m,e Maccoii OT 5 e 11..0 500 Ke a MeTaJ1.11tt11eczmx <}JopMax (K01m;rnx) 
B M8CCOCO\I H cepttfiHOM npou3BO.rtCTBe OTJIHB8eTCH rnaBHb!M o6pa30M H3 
amoi.mmrn. TotJHOCTb pasMepos OTJIHBOK o6ecnetrnaaercH 1ro 5-8-My 
KJ1acca~1 OCT 1010, a ttttr:TOTa - no 3-5-My KJ1acca111 

~ f ~4 

!f ' 

. 
' 

~ 
f?- ~ 

.~ ~ 
: I 
: 5 
I !; 

Al41m: 
P11c, £, K.1acc11¢11Kau11a nOKOBOK, wraMnycM1>1X Ha MOJIOTaX 11 ropl!'lewrn1:n0Bo'!Hb1X 

npeccax [I]: 
1 - pa3-,,e M Ha npccco; 2 - p" n.e,. n a Mo.~orc: 3 - wu "'n 01urn Ha 11pecce: 4 - ¢'na Heu wra M-
11 yei-c" !W ropllJPHUJlbHO·KOBOqHOA M~W1111e; 5 - rOJlOlll\H noCJ!e U!Ta~mo RKH Ha ropn30nTaJlbHO­
HOBO'if]G;1 MaWJJHe UJTa MnoM111>1 na npecce: 6 - CTepmenb cor HYT Ha rop11so1na,1tono-rn6o"HOA 
MilWJHle; 1 - UlTa:.lnoaKa Ha MOJlOTe HJlll npecce. Bbi CAAKa na rop1130HTMlbHO-KOl!Oq110A Mawune 

JlHTbe B MeTaJlJIHtteCKHX q,opMaX UO,!l, ,!l,8BJieHtteM npoH3BO,!!JlTCH ,!l,JIH 
UHHlwewx, a.~JOMHHHeBhJX, MarntteBhrx n J1aTy1rnblx cnJJasoB. Ormm1rn 
11sr01oaJJ HlOTCH Maccofi oT 0, I Jl.O 20 Ke. T Oll.HocTh oT JI HBOK 4-5- ro KJJac. 
COB, OTJl.eJlbHbie p a3Mep bl MoryT )J,OC-THfaTb 3-ro KJiacca TOl!HOCTH. q HCTO­
r a noaepxHOCTH amoMHHHeBblX OT•1HBOK 06ecnel!HBaeTCfl no 5-8-My 
KJJaCcaM, 



7. ,llooycTHMLre OTIUlo!leHHR no paaMepaM OTJHIBOK IQ ceporo 'lyry11a H CTaJIH 

HoHHHaJlbKl>IA pas11ep 'UICTH OT.1111801', Ha KOTOpt.1A ;i;aercH JtO!lYCK, M..lt 

ffo Ht'iOJlb!D He ra l'ia PATbl 0 
g 

OlTJJHBKH, MM 0 g 0 ~ 
0 

0 lll g "' 0 ~. i 1 I 
"' I I J, 0 
0 0 

~ 0 ~ hi ff.I ~ g g 

J-a ICA(JCC rtW<IHOCmu 

Jlo 120 "±0.2 ±0,3 
120-260 ±0.3 ±0.4 ±0.6 
260-500 ±0.4" ±0,6 ±o;s ±1,0 
500-1250 ±0,6 ±0.A ±1·0 ±1,2 ±1.4 ±1,6 
1250---3150 ±0.8 ±1,0 ±1.2 ±1,4 ±1,6 ±2,0 ±2.5 
3150-5000 ±l,0 ±1,2 ±1.S ±1.8 ±2.0 ±2.5 ±3,0 

2-a KAacc mo1mocmu. 

D,u 2GO ±0.5 ±0.8 ±1,0' 
Z<i0-500 ±0,8 ±1.0 ±1.2 ±l.5 
500-1250 ±1.0 ±1.2 ±1.S ±2,0 +2.5 ±:w 
1250-3150 ±1.2 ±1.5 ±2.0 ±2.5 ±3,0 ±4,0 ±5,0 
3150-6300 ±1.5 ±1.8 ±2.2 ±3.0 ±4.0 ±5.0 ±6.0 

OpHMe<iaHHe. 3-li KJJacc TO'IHOCTH npe,U.Ha3l!a•weTCH l!,Jlfl eJiHHli'IHOro npo113• 
BOACTBl, 

8. 3aBHCllMOCTlo l<Jlacca T<l'lllOCTII OTJlllBOK OT icapaKTepa npOH3BOJl.CTBa 

J13r<ITO Bile H lfe 
K.11acc XapaKrep npoHlBOA- KoJIH4ecno 
Toq. <:na m)leJlnB OeuaCTKa 

I HOCTH 
" 

a roJI qit1p1o1 CTep>trnen 

Or KpyrniOCepHllll:;l· >JO 000 Mera:1;rn<iecK11e MO- ,''1aamHHa~ Mawmu-tor: 
ro AO Mi!CCOBOfO ,!(Niil H creplKHee~re c6opKa crep· Kam16p,:rnaH 11~ 

fllllllKll, !(OllLlYKTOIJl>I xrneil B KOH- B iWHJlYKTO• 
WI!! K~llll6p::H~llllllfl JlYKnpax pax nepe;! 
CTC/ltKHei\ C00jlKOH 

fl\f'T~.'JJlli <!eCKllf' MO• 

2 Or cep11!1Horo AO 1000- JJ.e.riu H CTC'plKH\"ll!:l~ Mawm111oe Kpyrn1wx -
Kpyni10ccpnll11oro 10000 foll(fil\H MGIWHi!HOe, 

Me.1K~X -

PY'lttoe 

PeH ra6en bHO np nMetlfITh 3TOT MetOll. .1vrn Macconoro H cep m'.1 uoro 
npott3Bo.ucrna c Dblfl)'CKOM 2000 )I.em.nett B ro.u u 60J1ee. IToJJ. JJ,asnem1eM 
OTJIHBalOT 6noKU UHJHIH.11.POB, nopwm1, KOpnycbI 1mpo60K nepeJI,a11, pyKa· 
Ba umeHHblX MaWHH, apMHpOB8HHWe ,n;eTaJllf (BTYJ1K!f, KOJlbU.8 H T. JJ..) 
H ,n;p. 

ao 



3KOHOMHIJeCKoe o60CHOBaHHe BbJ6opa 3aroTOBKH 

TipH Bh16ope BH)l..a aarOTOBKH wrn BHOBb npornrnpyeMOfO TeXHOJJOnt• 
qecKoro npouecca aoaMomHbl cJie.ny10n.tHe eapHaHThl. 

J. Mero.n; noJ1yqeu11H aarOTOBKH npHHHMaetcn auaJJOrttllHbJM cyw.e· 
CTBymmeMy B ,ZlaHHOM npOH3BOJl;CTBe. 

2. MeTO.Zl noJ1y11euRn saroTOBKH ttaMem1ercn, o.n;HaKo 3TO 06cT011TeJJb· 
CTBO He Bbl3hIBaeT H3MeHeHHil: B TeXHOJlOrttlJeCKOM npouecce MCXaHH'le· 
CKoi'i o6pa60TKH. 

3. Mero.n noJJy'lettHH aaroTOBKtt ll3MeH9eTCH H B pesy.f!hrnre 3TO· 
ro cyw.ecTBeHHO H3MeH51eTCH p ff.IJ; onepa UH ii MeXaH ll'leCKOii o6pa60TKH 
.IJ;eT8JlH. 

B nepnoM cJJyqae .11,ocraro11uo orpai-rntrnThC9 ccwrnoil: lia cnpaso'IHYlO 
mnepaTyp y. r.ne JJ)HI )laH H bIX ycJJOBHii peKOMeHJlOBaH 3TOT aa p H8HT 
KaK onTHM8JihHh1ii. TaK Ra1c c·ron1.10CTh saroroaKH ue HsMem1e-rc}], TO ona 
ne y'lttThTBaeTCH np11 onpe)J.eJie1111n rexuoJiorttttecRoii ce6ecTOHMOCTH. 

Bo sTopoM CJJy'!ae npen.no'ITeHHe cJ1eJI.yet OT,u:anaTh saroTOBJ<e, xapaK· 
TepHsyK>meikfl JJyl.JWHM HCOOJih30B3HHeM MeTaJIJia H MeHbweii CTOHMOCTb!Q. 
MeTo)J.ttKa onpe.neJieHTrn CTOHMocrtt sar0Tos1rn np1rno.n.HTCH HmRe. (TOH· 
MOCTb saroroBKH y'IHTbmaeTcsi nptt pac11ere rexuoJJorm1ecKoi1 ceelecro­
HMOCTH. 

B AB yx p accMoTpeuH bl x cJJy11aflx HMeeTca noJJ Ha a B03MO>KHOCTb n pH­

B flTh OKOH113TeJibHOe pewe11ne OTHOCHTeJibHO BH.Ua 3afOTOBKH II paCC'IH­
T3Th ee CTOHMOCTh .no onpeAe.1eHHfl TeXHOJlOnll!eCKOH ce6ecrottMOCTll 
eapHattTa npouecca. 

B TpetheM cJ1y11ae oonpoc o ueJiecoo6pasuocn1 onpe.n.eJJettHoro rn•na 
sarOToBKH Mamer 6b1Tb perneH JJl!Wh nocJJe pac11era Tex110JJor11tJernoi! 
ce6ecTOHMOCTH AeT3JJH no cpaammaeMblM BapnanTaM. npe.n.nolJTIC!l\ll.: 
cne.ll,yet or.naaaTb toii sarornaKe, KOTOpafl o6ecne'IHllaeT MeHbWyKl rex­
uoJiorm1ec1{yK> ce6ecTom1ocTh ,neraJ1n. EcJ111 1;.;e conocraa.weMbJe Ba· 
pHaHTbI no TeXHOJIOrtt'leCKoii ce6eCTOHMCCTH 01{1.l3b:!33!0'TCfl paattouem1 bl· 

MH. TO npe,nnO"!TUTeJJ bHblM CJJe.a.yer Clll!Tan. Ea p \131-!T 38fOTOB KH c fjon ce 
BblCOKHM K034JcJm uHeHTOM llCOOJih30B3Hll fl Ma Tep HaJJ a. 

EcJJtt ,neraJJh ttsroroaJJaeTcll ns npoKaTa, TO sarpaTbl Ha saroroa"y 
onpe)J.eJIHJOTCfl no secy npoKaTa, rpe6y10werocH tta Hsroroa.11entte n.era­
JIH, H aecy c,11,aaaeMoA ctpymKH. Dpn 9TOM npHHUMaercfl BO BHHMatt11e 
CTattAaprtta}] AJittHa npyTKoa: 

. SOTX 

M = QS- (Q - q) 1000 pyo., (6) 

r,11.e Q - Macca sarOTOBKlf, Ke; 
S - uetta I KZ MatepttaJia sarOTOBKn, py6.; 
q - Macca rOToaoil: ,11,eraJIH, Ke; 
SOT~ - ueua Ir orxo,11.oe, py6. 

CTOHMOCTb HeKOTOphlx MetaJIJIOB R saroTOBHteJibHbJe uetthI Ha crpym· 
KY ll€PHhlX H 11.BeTHhIX M€TaJIJIOB npHBO.ll,flTCfl B TaOJJ. 9 H JO. 

CTOttMOCTb sarOTOBOK, no.1y11aeMblX TaKHMn MeTOJ!aMtt, K3l{ JlttTbe 
B o6blttllble 3eMJUIHble c}lopMhl 11 KOlU!JlH, JlllTbe no BblllJiaBJifleMhlM MO)!.€-
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9. OnTOBLie ll;NfW 11a 11eKoropwe Mernnnw (npelkKypaHTbl .Mi 01-02, 
01--03, D 1-04, 02--06) 

Ha11!deUoeaHH& Mapua 

I ... 2 

Cma11b c6blKH011eHHOW 1w~ccm1Ja 

Ll,eHa aa TOH HY II PY {i_ 
11 Hon. 

OT AO 

3 

CraJlh yr11epo.nncTan Kpyrnan e KBaAJ)aTHaH Cr. 0 83-90 95-40 
CT. 3 92--30 104-00 

CT. 4, Cr. 5 

Cma111> Ka'll!cmseHHG<i copmoeaJI Kpyz11an, KJJadpam11a:i u 

Yr.1TepODJ1crn.11 cTMh IO, 20, 30, 40, .1h_50, 55 
Yrnepontteran cTa.TTb 40 ce11eKT, 45 ce.TTeKT 
JlernpoaaHHall 15X, 2-0X, 30X, 35X, 40X, 45X, 

SOX 
JlernposaHHMr 1sxrr 

» 30XfT 
, 20xrP 
, 1sxrc, soxrc 
> 12XH3A, 20XH3A 
» 20XHP 

AoToMaTHa!f cra.TTh Al2, A20, A30, Mor 
UiapnK011omannHHKOBa!f c'fallh ill X9, LUX 15 
lliapmrnrronwnnHH Kosa .11 CTallb UI XI SC 
lllapllKOllO,llWll!lHllKOBal1 CTaJlb llIX 1scr 

Cma11b Ka11ecm&e1ma11 u1tcmpyMeHmaA1>H a:i 

Yr11eponncran Y7, Y8, Y9, YIO, YI I, Y12, Y13 
Yr11epo.nnera.11 Y7A, YSA, Y9A, YIOA, YllA, 
Yl2A, Yl3A 
JlernpOBBHHl!..11 XBr 
Bblc'fpopea;yma.11 P\8 {npyTKn ei 32-50 MM) 
BhlC'rpope*yuia.11 P9 (npyTK1-1 0 32-50 AUi) 
BblCTpopelKyw;aa P9¢i5 (npyrKH 0 32-50 MM) 
6blcrpope*yw;aa P9KIO (npyTKH 0 32-50 MM) 

Yr11epoll,llcrafl CTBJlb 35, 40, ..1§.. 50, 55, 60 
Aarouamaa CTaJlh AJ2, AZO -
lllapl!KO!lOAWHllllHKOBalJ CTBJlb lllX9, llIX 15 

mecmuzpaHHGR 

106-00 122-00 
-'fjQC:....:.00 . ·· 151..:.00 

II 8-00 134-00 
178-00 1 ! 9-00 
178-00 !99-00 
126-00 143-00 
128-00 153-00 
241-00 2G5-00 
158-00 175-00 
117-00 135-00 
152-00 173-00 
611-00 629-00 
158-00 181-00 

115-00 139-00 
131-00- 157-00 

326-00 360-00 
2510-00 
1770-00 
2210-00 
5680-00 

125-00 160-00 
131..:.;.;oo 166---00 
213-00 294--00 

Tpy6u cmru~11tite 6ecurn1111/Jl• (qeHa sa JO noe, M mpy6w) 

Tpyi5bl CTallbHble xOJ1o;vior.11ttyr&1e H xoJ1vllHOKB• 
ra11we ll3 c1aJ1H MapoK 08-60: 
0 55 MAI CTI'i!Ka IO .11.11 

0 70 M.lt > JO MAI 
0 90 Al.II J 10 MM 

Tpy6bl CTMhHbl<~ ropa<1eKaraHble (ueua sa ro1111y)i 
0 102 .I(_,. neHKa 20 Al.II 

0 12! .If.I! » 25 JIM 

.0 152 MM » 36 ~IM 

21-,-90 
29-50 
37-00 

144-00 
Hl-00 
136-00 



Tpyr5bl llOAUlllTIHllKO Bble 113 crann UIX 15 (ue11a sa 
TOH Hy); 

< 0 91 MM CT!i'HK3 10-11 MM 
« » 18-19 MM 

n po!JoA:J1Ce1·we ma6.11. 9 

3 

293-00 
258-00 

flp:JKamHO·mft.'lyrnue UJOeAU!l U3 l/9em'iblX .«emaAA08 u CllAM08 

OpyTKH naTynttbie JI62, KJiacc TO'IHOCTH 4-11: 
0 17-20 MM 915-00 

900-00 0 35-40 M.11 
OpYTKH .l'JaT)'HHhle JIC59·1 II JIC)l\58·l·h 

0 [7-20 MM 
0 35-40 MM 

npyTKH 113 a.1!0MllHHeBO·Marl!HeBorO Cl1Jl3Ba Afff ·3: 
0 J3-J9 MM 
0 28-44 MM 

IlpYTKH 1'5pou3oBble. Bp. OU.4-3 rn11yTble: 
0 17-20 ,If.JI; 

0 <15-40 ,!I,\! 

775-00 
770-00 

1130-00 
1040-00 

1750-00 
1690-00 

n p II M e q a H II e. Op11 Bht1'5ope ue11 Y'IHTblB3Tb, '!TO rrpen,eJibl «on ll «IlOI yKa· 
83Hbl LJ,JHI ,'<Jl3Merpoa OT 8 Ll,O 250 JIM LlJlll CTMeli. 50JlbUIHe ueHbl llJlll MellbWllX llH3· 
MeTpOB. Do llBTOM3THblM CTa.UIM Ll,llJMeTpbt OT 8 1{0 100 M.11. 

10. 3aroTOelfTe.J11>111>1e ue11bl Ha o;viy TOtttty crpylKKH 'le"ttbl'I'.. " qner11wx Men.uoa, py6. 

Tun orxna:os 

CTaJ1bHa11 n qyry1ma11 c1py11>.Ka JIJ!ll JIOMeHHb!X ne'lell 
JloM H OTXO.Qbl JJernpoeaHHOli CTaJlll 
JloM II OTX0,1bl rmpllKOTIOJIWllllHHIWBOH era.rm 
JIOM II OTXOllbl 3Jl!OM!-l'll!leBblX Cll.13BOB (crpy~J(!ly­
Jlarymrn11 crpyllrna 
JloM H OTXOAbl OJIOl'H!HHCTOtl 6poH3bl 

(T(llJMOCTh 

--M~-
38,00 

146,00 
319,00 

"4:o;otl' --
JIHM, JIHTbe no.!I, nasJiemreM, ropHttaH nITaMnonKa Ha MOJIOTax, npeccax, 
rKM, a TaKm:e :MeKTpOBbIC3.!I,KOii, MOlliHO C .U:OCTaTOl!HOH .U:ml KypCOBOfO 
npoeKTHpoaamrn TOttHOCTb!O oope;:i,eJIHTh no cpopMyJie 

' '·· ., \. ' s 
Sa3r = (i~0 QkTkck~k,1kn)-(Q-q) 1 ~py6.; (7) 

rne C1 - 6a3osaH cro11Mocrh 1 TOHHhI 3aroroao1\, py6.; 
kr. ke. ka, ko.r. kn - K03lJ'.j_lHuHeHTbl, 3aBl1Cl'Jill,He OT irnacca TOl!HOCTlf, 

rpyrm hI c.~0:iKHOCTH' Ma CC bl. Ma PKH Marepna JI a 
H o6bet-.rn npOH3BO)];CTBa aarOlOBOK. 

Ll.JIH OTJlHBOK, IlOJI}'lJeHHblX JllJTheM B o6h!IIRbIX 3eM.'UJHbJX cpopMaX 
}I KOKHJISIX' peKOMenn.yeT\.'.'1 nOJlb30BaTbC5I Hl·l:.Kenp11ae.n.eHHhl\tH ,ll.8HHhlMH. 

Ba3oaa.? croHMocrb O!lHOfi roHHhJ OTJJl!£01\ C1 = 290 py6. (o't:rr11BKH tt3 
ceporo l!yrytta Mapo:{ C4-00; C4 12-.'.28; C4 15-32; CY 18-36 Macccil: 



1-3 Ke, 3-fQ KJISCC8 TO'IHOCTH DO fQCT 1855-55, 3-H rpynnbl cnom:H<r 
CTH u 3-fi rpynnbl cepui%ttocTn. IlpeikKypaHT N2 25-01, 1970 r.). 

KootM>nuueHTbl Bbl6ttpa10TCJ1 no CJ1e.n,yt0w;HM .z.aHHhJM: 
a) B SBBHCIIMOCTH OT TO'IHOCTH OTJIHBOK SHa11eHHH K03$1>HUHeHTa /ti: 

AJill OTJIHBOK U3 qepuwx MeT~JIJlOB: 
1-1\- KJl3CC TO'IHOCTH J,06 
2-ii KJl3CC 'l'O'lHOCTH l ,03 
3-A KJlacc TQqHOC'fll J 

an11 OTJIHHOK 113 useruux MeTaJIJJOB (no AH- I026-55)1 
4-A KJlacc TO'lHOCTH l, 1 
5-A KJISCC TO'IHOCTK ) ,05 
6-A KJlac<: TO'lffOCTH I 

6) B 38.BHCHMOQTH OT M8pKH MaTepllaJJa SHa'ieHHJI KOO.p}lnnneHTa klf ' 
cJie.D.ytow,ne: 

4yryu 

Cl..J-00; C4 12-28; Cl..J 15-32; C4 18-36 I 
Cll 24-44; C4 32-52; C4 28-48 1,09 
C4 35-56; cq 38·60 l, I 
84 45·0: Bl! 50- I ,5; 84 60-2 1,24 
KtJ S0..61 K4 33-8; Kll 35-10; Kll 37-12 1,15 

CTaJlb 

fr JlepO,!J,HCTaR 
flH3KOJierupoaauua11 
nernpoeanHaJl 

: l,21 .· 
'l,60 

2,20-2,60 

CnJiaBbl 11.BeTHblX MeT3JIJIOB 

AJIIOM HH neaue cnnaabl 5, 10 
Marnueswe e'l'!JlaBbl 9,15 
Me.o.uouttHKOB1>1e cnmsbl R 6pOH3bJ, 

OJlOBllttHCTble 4, 15 
:5poH3bl OJlOBllHllCTO-CBHHUOBble 5,40 
UuHJ>0at.1e cnJJasw 3,40 

Koo¢'41HUHeHTbl, saBHCHll\He or rpynnu CJJO)l{HOCTH OTJIHBOK kc, 
Maccbl oTJJllBOK ks 11 OO'beMa npou3BO;J.crsa krr, onpe;J.eJIHIOTC51 no ra6JJ. 11. 

4ro6bl onpe.n.emnb K03¢qmuttettr k,,, AJI51 xypcoBoro npoeKTHpoBaHHn 
B KalleCTBe 06'beM8 npott3BO.ll.CTBa MO}KHO np HHllM3Tb roAOBYlO nporpaMMY. 
Jl.nn 9TOro Heo6xo,DJIMO cKaqaJia ycrattoBHTb rpynny cepHiiHOCTH no 
T8M. 12, a sareM Ha OCHOBaHHH rpynnbl cepHHHOCTH noraoJI. 11 HaHTH 
sHati:ettun kn. 

t I. 3uaqemte K~H~HeuToB kt.• k 8 H kn 
kt. . 

fpy n n bl CJ!Olll H OCTll 

2 3 • 5 

'tyryu, CTaJlb 
. ........- ........ 

l 1.2 J,45 1...0,7;. 0,83 
AmoMHHHeah!e en .11a11bl M2 0,89 1 1,1 1.22 
Manmeeble tnJJaB bl 0,82 0,9 l 1,11 1.25 
M eJ.llltre en JI a aw H 6p-0Hsa 0,97 0.98 I J.02 1,04 
IJ,HHKoawe cnJJaBhl 0,92 0,96 l 1,05 1.11 
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0,5-1 
1-3 
3-10 
10-20 
20-50 
50-200 
200-5()() 

Niatep11a11 OTllHIKH 

4yryw 
CTilJlb 
An ICMHH He Bbl e en na Bbl 
Marm1eable cnnaabl 

'<yryn 

J,l 
I 

vg;n~ 

o.s 
0.74 
0,67 

kn 

0.52 

~7 
0,82 

n poiJOAxteHue ma6A. 11 

Ma-rep11a11 OT 1111BOK 

a1110M 111111e· I" ar1111e a we I tipo113a n 
(:"fa/lb Bble ennaflbl cnnaai.i UKHKOBblB 

1.07 
l 

til,93 
. 0,87 
0.82 
0,78 
0,74 

2 

0,76 
0,77 
0,9 
0,92 

1,05 1,07 
I I 
0.96 0,97 
0,94 0,94 
0,92 0,91 
0,89 0.88 
0.87 0.78 

[pyrma cep11i1HOCTH 

3 4 

l 1,2 
I 1.2 
1 1,11 
I I.I 

Ctma.Bbl 

1,01 
I 
0,99 
0,99 
0,98 
0,97 
0,96 

5 

Meo.ttoillf!IKOBr.ie cn;1aar.1 " 6pon3a 0,91 0,96 
Cnnaebl na UttttKa 

I J.05 
1,06 

l,44 
l,48 
1.22 
1,17 
1,08 
1,14 0,85 0.93 I 

• 
12. rpynnbl cep11A1lOCTH OTJIHBOlli B 388HCHMOCTH OT CROC:Ofia 

OOJ!yqeHHW K 06-..eMa npo113BOACTBa 

oin.e .. (tblc. WT) n pH rpynnax cepHllHOCtH 

Macca 0t1111u1111, ~ 

2 3 

/Jumbe a o6w~mne aeMARHl>le rjJopMtit u IWKUAU 

0,5--1 >500 100-500 <lOO 
1-3 >350 75-350 <75 
3-10 >200 30-200 <30 
10-20 >100 15--100 <15 
20-50 >GO 10-60 <10 
50-200 > 40 7.5-40 <7,5 
200-500 >25 4,5--25 <4,5 

.num~e no ewnAasAReMblM MoaeA.'lAe 

0,1-0,2 >400 300-400 <300 
0,2-0,5 >31JO 225-300 <225 
0.5-1 >15 11-15 <II 
l-2 >12 9-12 <9 
2-5 >10 7-10 <7 
5-IO >4 3-4 <3 
IO >3 2-3 <2 
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fl poOOAJICeHlle ma6A J2 

Ma<:<:a OT llHllKH, u 

0,1-0,2 
0,2-0,5 
0.5-1 
1-2 
2-5 
&-10 
>IO 

06'beM (n.ic. WT) npH rpyrrnu ctpHAHOCTll 

2 

Jlum~e nciJ iJa8AeHlleM 

>600 
>500 
>400 
>300 
>200 
>IOO 
>50 

450-600 
375-500 
300-400 
225-300 
150-200 
75-100 
35-50 

3 

<450 
<375 
<300 
<225 
<150 
<75 
<35 

!{Jllt OTJIHBOK, noJJyqeHHh!X JIHTbeM no BbJIW8BJIHeMblM MO.IJ;eJHJM, 38 
t5a3oByJO npttH5!Ta CTOHMOCTb O)l.HOfi TOHHbI C2 = 1600 py6. {OTJIHBKH 

H3 yrJJepo.IJ;HCToif crn.11H, Maccoti 0, 1---0,2 k2, 3-f\ rpy1111bt c.11omHOCTH1 
2-H rp ynnbI cepH HHOCTH. npe1ic K ypaHT 25-0 J , 1970 f.). 

KmqxpmuieHThl sw6ttpal0Tcff no cJiet1yiow:11M t1<1HHb1M: 
a) B 38BllCilMOCTII OT TO'lHOCTII OT JIHBOK 3HalfeH!JH l\03¢tpIIUHeHT8 

k,. npHHIIMaIOTCII: 

J.J:I K.rracc To'111ocT11 (fOCT 1855-55) l,I 
2-fi K.ucc T<J'l!tCC"fll (AH l02G-55) J ,Q;) 
3-li K.'laCC TO'!HOCTl1 TO )Ke I 

6} u 3asnc11Mocr11 OT 111aTepna.'la or .. 111no:i; sttallel:llrn 1w3rpqmuueurn 
kM C..'le;i,yiow.ue: 

CTaJJb yr JJepO.!J:HCTMI I 
Cra,1b Hll3J{f1J!CfllpoBaHJ: Mt I ,04 
CTJ.'Ib Bhlc0Ko.1ernpoar.m1;i:1 1,23 
Me1111ble en.~~ Bbl l ,G5 
EpoH3a 6e3'1'10lll11rncTaf! 1,52 
6pott3a OJWBllHHCTilil 1,83 

KoscjxpmmeHTht, 3aBttC51lll.He OT rpynn:,1 CJJO)KHOCTll or.rneoK kc n Mac~ 
Cb! ka, npttHHMa!OTc51 no rn6JI. 13. 

13. 3Ha'leHHll KOO!jl<tmutreffTOB kc II kB 

kc 

Marepi:~;i oTJ'lltn<H 

I ., 3 

CraJ11> yr J1epopucra11 0,86 0,92 I 
CTaJlb HM3KOJJer«poaattHa11 0,86 0.93 1 
CWJ!b Bh!COK0J1ernpoaa1 mall 0,85 0,90 I 
Me.nm,ie crrnaBbl 0,865 0,925 I 
Epoa3a UeJOJJOBllttllcran 0,9 0,95 1 
6poff33 OJIOBllttMCTall 0.92 0,95 l 

36 

4 lS 

1.12 1.24 
I.I I l,23 
1,12 1.26 
1,15 1.26 
1,08 1,19 
1,10 1,15 



llpoiJoA'.!IUHIU! ma6A. 13 

Marepll8.11 OT.llUBOK 

Mace• OT.111111· CtaJDo yr .nepo-
Kil, U W!CTlll II II H3- C1a.m. aucoKo- MelUI ull cn.11n 

B pou sa lle30.110· B po u la OllOBll· 

Ko.nerupou.11- ner H po pau II Ill BllKUCT8ll KUCTall 

Hall 

0,05-0,10 I.37 t ,31 1,20 1,30 1.30 
0,10-0,20 t I I l I 
0,2().....(),50 0,75 0,78 0,95 0,79 0,83 
0.50-1 0,7 0,74 0,89 0,76 0,80 
l,00--2 0,62 0,63 0,86 0,71 0,76 
2-5 0.50 0,53 0,82 0,64 0,70 
5.00-10 0,45 0,48 0,78 0,61 0,67 
>IO 0,38 0,40 0,72 0.57 0.64 

Ko~mi;tteHT kri JJ;JUI OTJIHBOK, noJiytraeMblX no BWnJ1aBm1eMhlM MO­
,n.e.ru1M, onpe.n.e.rneTC11 He3aBHCHMO OT MapKH MaTepHaJia OTJIHBKH. 
rpyrma cepHHHOCTH, Ha OCHOB3lH!H KOTOpOH Bhl6HpaIOTCH 3H3lleHHH K03cP· 
qrnuHeHTa km npHae.n:etta B rn6JJ. 12. 

3Halfettlffl. R03cp<PttutteHTa kn B 33BHCHMOCTH OT rpynnhl cepttiiHOCTH 
COCTaBJI HtoT: 

l-11 rpynna cepufiuocrn 0,83 
2-11 rpynna cepttiiuocTJt 1,00 
3-11 rpyrma cepuJ:luocrn 1,23 

Ilm1 OTJIHBOK, noJiyt.i:e!-!HbJX JIHTbeM no.u: .u:aaJieHtteM, B KaI:[eCTBe 6a30-
BOH npHHHTa CTOHMOCTb Oll;HOH TOHHbl OTJIHBOK C;, = 1780 py6. (OTJittBhH 

}13 3JllOMHHHeBbIX CilJl3BOB, Maccoll: 0, 1-0,2 Ke, 3-ll: rpynnw CJIO}KHOCTf!, 
2-tt rpyrmw cepm'JHOCTH. npell:cKypaHT 25-01, 1970 r.). 

Ko3¢xPnunet!TbI Bb1611pa10TCfl. no c,1e.u:ytoWHM .nattHblM: 
a) B 3asuc11MoCTH OT K.11acca TOI:[HOCTH (no AH 1026-55) 3uaqemrn 

K091MmuueHTa kT COCTaBJI51toT: 

1-11 K.rrncc TO'lliOCTll 1,05 
2. H KJl<ICC TO 'Iii OCTH I .. 

6) B 38BHCllMOCTH OT MaTepttaJia OTJIHBOK f(Q3¢<PmureHT k1.1 rrpHHH-

AmmnrntteBble cnJJaBbl I 
M~rm1eBble cnMl!lbl 1,5 
Me;:iflble cn.~aabl 0,93 
UmrnoBbJe CDJWBbl 0,81 

3HalfeHHfl Ko3tjlqmuueHTOB kc. kn n kn npHBe.nettbI B ra6.rr. 14. fpynna 
cepHHHOCTH npt;HnMaeTC.ll no Ta6JI. 12. 

0Tttecettue OTJl11!30K K TOil MJ1H llHOH rpynne CJIOIB.HOCTH MO:ilHIO c.ue­
naTb no cJJe.uyromHM op 1!3H a KaM ( 11. 

I r p y n n a - y.ll.m!HeHHhie .nernm1 Tnna TeJI Bpaweum1, t<OTOpble 
MOJKlfO OTJIHBaTb He T0.1bf\O CTaUHOHapHblM, HO H ueHTpo6e}KHbJM cnqco­
OOM. K HHM OTHacflTCfl npocTb1e tt 6ttMeTaJIJitt'l"ecKtte BKJiaJJ;b!lllH, MeKoTo­
pue BTynKH H flJ.!Ib3bJ, Tpy6r,1, UHJIIIH.U:pbl, HeKOTOpbie THilhl WilHH,!l.e.1eil 



14. 3Ha'leHHll 11~11,HeHTOB Ile, k. It kn 

ko 

Mnepnan o-rnns1m 

AJllOMHHl!eeue cn,11ae1:.1 
ManmeeYe cnJ1aeu 
Me,11,111,1e cn,11aeu 
U11HKOBble cnnaeu 

Macca OTJIHB!UI, 1<11 

0,1-0,2 
0,2-0.S 
0,5-1 
1-2 
2-5 
5-10 
>IO 

""-aTep11an or1111a11u 

AJ110M1tH JJeBble cnna11u 
Marnm.•e ble cnnaebl 
Me.11.1t1:.1e cnnallbl 
UH1111oeble cnnaahl 

0,88 
0,85 
0,90 
0.88 

kb 

A1111>M11nnet1ble I 
cnnnw 

I 
0,90 
0,81 
0,75 
0,69 
0,64 
0,62 

kn 

fpynnbl CJIOll! HOCTlt 

2 3 

0,94 
0,92 
0,95 
0,93 

Mnepuan OTJJH e~n 

M.11n111e &ble M.e.n11bff! 
CnMBbl CflJlBllbl 

I I 
0,85 0,89 
0,75 0,81 
0,68 0,75 
0,61 0,71 
O[J7 0,67 
0,55 0.65 

r py n na ce peA uocn1 

2 

0,92 
0,88 
0,93 
0,93 

4 

1.07 
J.(!l 
J,07 
l,07 

l\11111\0Bble 
CnnilBbl 

I 
0.91 
0,82 
0,75 
0,7 
0,63 
0,61 

3 

J,09 
1,08 
1.07 
1,07 

c ¢i.11aHUaMH, KOJJettqaTbte H pacnpe.ne.11 nTeJJbHble BaJJbI H .np. Ornowem1e 
JlJHJHbl K ,llH3MerJ'Y y TaKHX .nernJleti 60J1bwe e,nHHHUb!. 

II r p y n n a - .n;ernJIH nma .nnc1wa: MaxoauKn H O<:ttoBHble JJ.HCKH 
Myqrr cuenJleHJHI, UJKlIBbl, .11.HCKII, Kopnycbl no.nwrmHHKOB. 

Ill r p y n n a - npOCTble no Kottqmrypaurm Kopo6<JaTbJe nJJOCKHe 
JleT8JlJ.l, .nm1 cpopMOBKH KOTOpblX He Tpe6yeTcH 60.1billOro KOJJU'l€CTBa 
crepmtteti. K 3TOH rpynne OTHOCHTCH nepemrne, 60KOBbJe I! HH:rKHHe Kpblw· 
KH .naurareJ1el1; KPbllllKH Kopo6oK cKopocrel1, nepe.11.m1x 6a6oK H ,npyrnx 
KopnyCHblX .nernJieA; cynnoprn CT8HKOB; Kpommermw; IlJl8HKH; BHJlKH; 
pb1qarn. 

IV r p y n n a - saKpblTb1e KopnyCHbre Jl.€T3Jltt 1wpo6qaToro nma, 
BHyTpll KOTop1>1x MOHTttpy10TcS1. MexaHHSMbl M3WHH. Sro - 6JIOKll H ro· 
JIOB KH ll;fIJlllff.ll.POB aBTOM06HJibHblX. rpa KTOp ff blX ff .np ymx ,ll,BHraTeJleH; 
Kopnycbt Kopo6oK nepe.11.a11; KapTepbl ll,BHraTeJJeii; KOpnycbl MOCTOB 3BTO· 
MOOHJteii H TpaKTOpoe; xaprepbl pyJ1eeoro ynpaeJJeHHH; nepe.zume i'.'ia6KH, 
KOpo6KH no,ua11 H 4JaJ>TyKH TOKapHblX CTaHKOB, Kopo6KH CKOpOCTeH H IlOJl..8'1 
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csepJIHJlbHblX CTaHKOB H ,n,pyrne JJ,eTa.rrn CJIOJKHOil: ipopMbJ, ;vrn Il3fOTOB· 
nemrn KOTOpbIX Tpe6yeTCfl 3Ha•UITeJlbHOe KOJJl-!llecTBO CTepnrnen: nptt ¢iop­

MOBKe. 
V r p y n n a - KpynHwe n TmKem.ie Kopo6llaTbie J1,eTaJ111, Ha KOTO· 

pbIX o6wrno MOHTnpyEOTcfl y3Jtbl n Mexaml3Mbl Maw1rn. K HHM MO)KHO OT· 
Heern KOpo6•l3Tbie JIHTble paMbl rpaKTOPOB ff ceJ1bCKOX03HfiCTBeHHbiX 
M8WHH, CTaHHHbl MeTaJIJIOpeJKyw;HX CTaHKOB H mneiiHblX MaWitH, a TaK)Ke 
npeccoa, KoMnpeccopoa u Apyrnx MawttH. BHyTpH raKnx ,u.eraJJeii o6bl'IHO 
He MOHTttpyfOTCfl Kat:He-JIHCio MeXaHH3Mbl, T. e. mm CJiymaT KaK HfCYlUHe 
KOHCTp y ICU,HH. 

CroHMOCTb ropa.<JernTaMnoaaHffhIX 3ar0TOBOK {nOJiy'leHHhlX Ha MOJIO· 
TaX, npeccax, ropH30HT8JlbHO·KOBOllHbtX MaWttHax H 3JieKTPOBblC8,IJ,KOH) 

onpe.nem1.eTCH: cJieJJ.yiow;uM ol5pa30M. 
3a 6a3y np HHltMaerc fl CTOHMOCTh O,ll;HOH TOHH bl WTaMTIOBOK c. = 315 Rr§.:. 

(WT3MUOBKH H3 KOl-ICTpyKQHOHHOH yrJiepO,ll;HCTOH CT3Jll1, M8CCOH 2,5-4 Ke, 

2-ro KJiacca TO'IHOCTH no fOCT 7505-55, 3-H rpynnbf CJIO)KHOCTH H 2-fl 
rpynnb1 cepuiittocru. DpeikKypaHT N!? 25-01, 1970 r.). 

Ko31:flcfiHUHeHTbI BbI6ttpaIOTCi:r no c.11e.ny10m.HM JJ.BHHbIM: 
a) B 3aBHCliMOCTH OT KJl3CCa TO'IHOCTH mraMIIOBOK 00 f0CT 7505 -

55 3Haqemrn K034iqn11.1.11eHTa kT npHHHMalOTcll: 

1-il: K.llacc ToqnocTH 1,05 
2-ii KJtacc TQq uocm I 
3-li K.llacc Toq1fOCrH 0,90 

6) B 33BHCHMOCTlf OT MapKH M3TepnaJia llITaMOOBKH 3HalleHirn K031fl· 
IJlnutteHra k,. COCTaSJilIIOT! 

Vrnepo.!111CTMI ctaJ1b 08-85 l 
CTaJlb 15X-50X 1,18 
GraJib !8XrT-30XfT 1,27 
Cnn& lllX 15 l.62 
CTanb 12XH3A-30XH3A 1.98 

3ttaqettnff K03¢qinuneHTOB kc 11 kB npttBO.ll.HTCH B Ta6n. 15. 
Ko:>¢i¢mutteHT k,, onpeJl,eJrneTcH IJ3 cJJe.lly10w,ero ycJ10BHH. EcJIH 061>€'111 

n pon3BO.ll.CTBa 3a rorooo K ( ro.a.osa R n porp aMMa) 6oJJ bllle 3ilaqeanll:, yKa-
3aHHblX B ra6.1. 16, ro npltHHMafOT kn = 0,8. B ocTaJihffhIX CJJyqanx MO)!{· 
HO npHHHMaTb kn = 1,0. 

fpynna CJIO}l{HOCTH IlOKOBOK MO>KeT tJbITb Haii.n;eHa c AOCTaroqttoti f, 
JI.Jiil Kypcosoro npoe11:rnpoBaHJrn TOtlHOCThlO H8 OCHOB3Hilll KJiaCCHCpHKa- ;Y -11 
U,lUI llOKOBOK, npttBeJJ;eHHOfl Ha pnc. 5 H 6. 

3KOHOMH!fecKHi'I :rqxpeKT Jl.JIR conocTaBJienttSI cnocooos noJiy'leHH$I 

sarOTOBOK, nplt l(OTOpbIX TeXHOJIOrn'leCKRH npou;ecc MexaHlf.t[eCKOH o6-
pa60TKH He MeHHeTCH, MO>KeT 6b1Th paccqHTaH no .popMyJie 

3 3 =(Saar,- Saar,) N pyo., (8) 

r)le Sur,, Sw, - cTOHMOCTH conocrasJIReMbrX 3aroTOBOK, py6.; 
N-roaosai:r nporpaMMa, W'l', 

OnpfAMeHHe CTOHMOCTH 3aroroBKn- B KypcoaoM npoeKTe cJreJI:yeT 
op(}\)Mlfrb B a11,ne pac<IeTHOrQ q,opMym1pa, Oopa3ell, KOTOpOrO np1rne,11,eH 
e nptf11omeHH1t XVIII. 
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15. 3uaqeffHD K03tti$H~HCHT08 kc H kB 

kc 

rpynna CJJO>KUOCTH 

MaTep11aJ1 lllrnMnoa1111 

CraJJb yr JJepoAHCTall 08-85 
CrnJib 15X-50X ' 
CTaJ1b 18XrT-30XfT 
CrnJ1b lllX-15 
CrnJ1b 12 XH3A-30XH3A 

Macca nnaMnoD K.a, 
I<? 

..;;;:0,25. 
0,25-0,63 
0,63-1,6 
1,60-2,5, 
2,50-4 
4,00-IO 

I0,00-25 
25,00-&1 
63.00-JtiO 

2 
1,85 
1,33 
1,14 
1 
0,87 
0,8 
0,73 
0,7 

0,75 
0,77 
0,78 
0,77 
0,81 

2 
1,64 
1,29 
1,14 
I 
0,89 
0.8 
0,73 
0,7 

0,84 
0,87 
0,88 
0,89 
0,90 

1,94 
1,61 
1,29 
1,15 
I 
0,89 
0,79 
0,74 
0,72 

16. 061.t:M npo113BOJ1CTlla lUTaMl\OllOK, 
COOTBCTCTBYIOU<H!l 2 ii rpynne cep11iiuocrn 

3 

1,82 
1,52 
1,3 
1,14 
l 
0,88 
0,76 
0,71 
0,65 

Mace a una•moBl<H, Kil 
Oc>·i,e111 npo113so.11;crna. 

<:0,25 
0,25-0,63 
0,63-1,6 

1,6-2,5 
2,5-4 

4-IO 
10-25 
25-63 
63-160 

TblC. urr. 

15-500 
8-300 
5-150 

4,5-120 
4-100 

3,5-75 
3-50 
2-30 

0,6-1 

4 

1,15 
1,15 
1,14 
1,13 
1,1 

CT8Jlb 
12XH3A· 
30XH3A 

1,62 
1,42 
1,25 
1,11 
I 
0,9 
0,8 
0,75 
0,7 

Bbl60P BAPHAHT A TEXHOJJOrHlJECKOro MAPWPYT A 
H Ero TEXHHK0-3l(OHOMHlJECKOE OEOCHOBAHHE 

TipH paspa60TKe rexao;mrn11ecKoro npou;ecca Mexattn'lecKOif o6pa6oT­
KH nepeJl TeXHOJIOTOM scer.n:a BOSHHKaeT sa,!la'la: Bb16paib H3 HeCKOJlbKHX 
aapeaHTOB o6pa60TKH o,n:aa, o6ecne11naa10w;nii aan6o11ee 9KOHOMHtJRoe 
pewem1e. CoapeMeHHble cnocot'ibl MexaHttllecKoii o6pat'iOTKH H 6oJJbwoe 
pasttoo6pasne CTSHKOB, a TSK/Ke HOBble MeTO,llb1 9JieKTpOXHMHtJecKoii. 
9JJeKTpo9posHOHHOii H YJibTpasayKoaoil o6pa6oTKH MeTaJJJIOB, nOJiyqe1rne 
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saroTOBOK MeTO,D;aMH TOllHOI'O JIHTbH, TOl!HOH WTaMilOBKll, nopoWKOBOH 
MeT8JIJiyprnll - ace 9TO D0380JIHeT C03,1I,8B8Tb pa3JIH<IJlble BapnaHTbl 
TeXHOJIOfHH, o6ecne'IHB8IOIUHe H3I'OTOBJietttte ll3,!J;e.'Ulii:, IlOJIHOCTblO OTBe• 
1!810lUHX BCeM TpeOOB8HllHM 11epTe}Ka. 

HaMe11aff rexHOJiorn11ecKHii 111apmpy1 o6pa60TKH )l.eTaJitt, c.ne,!lyeT 
np H,!lep.arnaaTbCff cne.n;yIDW.HX np aBnn: 

a) c ueJiblO 9KOHOMHH Tpy,11,a H BpeMeHH TeXHOJIOrttlfeCKOH D0,11,roTOBf\H 
npOH3BO)l.CTB8 HCilOJlb30B8Tb TIJilOBble npouecCbi o6pa60TKH ,!lera.'lei'i H Tli· 

noewx noeepxHocTeii .u;eraJiefi; · 
6) He npoeKtttpoeaTb o6pa60TKY Ha ymmaJihHWX CTaHKax. Tipn­

MeHeHtte yttttKaJibHblX tt AOporoc1om1J,HX craHKOB .n;OJI.IKHO 6hITb Tex­
HOJiortt11ecKH H 9KOHOMttllecKtt onpas.natto; 

B) HC noJI b30B8Tb no B03M0}KH0CTH TOJlb KO CT8HA8 pTHblH pemyu111 ii 
H H3MepHTeJibHbJti HHCTpyMeHT; 

r) c1peMHTbCH npnMeH51Tb ttatt6oJiee coaepwettttbie ¢iopMb1 opraH!l32.· 
uirn nponsBOACTBa: ttenpepblBHble u rpynnoable DOTO"!Hble JIHHHH, rpynno· 
BbJe TeXHOJIOrttlleCKUe npoueCCbl H rpynrrOBble H8JI8)1.KH Ha OT)l.eJibHL:e 
CT8HKH; 

.n) o6pa6aThlB8Tb H8HOOJlbWee KOJlHl!eCTBO noaepxHOCTefi .n;a1rnofi 
,D;eT antt 3a O.ll.HY yc1attOBK y II T. n. 

D.nSI TOro l!TOObl peWll.'Ib aonpoc 0 ue.n.ecoo6pa3HOCTII COCT8BJ\eHHCro 
yexHonorn11ecKoro MapwpyTa, nptt awnonttemm KypcoBoro npoei;n1 
ttyarno COCtaBHTb He Mettee ,!J;ByX Bap!-laHTOB ero ll nposecrn TeXfHIK0·3h0· 
HOMtt'lecKoe cpaattetttte ttx. DpmieM ecm1 attaJIOrHl!Hoe npoli3BO,'J.CTBo, 
01ael!a10mee coapeMettttoMy ypoatt10 pa3BHTHH ,!1,JHHoiJ: orpacJIH Maw11-
HOCTpoeH115I, yme HMeeTCH Ha 33BO,!l,e, TO cpaatteHtte c 38BOACJ\OH TeX· 
nonorneiJ: o6n3ateJJbHO. 

B coorne1cTBttH c no.n.omemrni,m no ouettKe 9KOHOMII<JecKoil 3cpcpeKTHB· 
HOCT!f HOBOJJ TeXHHKH nptt3HaeTCSI H3HBbffO,!l,Hei1wuM TOT BapttaHT, y 
KOToporo cyMM8 TeKylll,ttX H npttBe,!l,eHHblX K8IlHTaJlbHblX 3atpat Ha e.utt· 
HIIUY npO.ll.YKlllUI 6y.ner MHHHM8JlbHOfi (7]. Tipu KypcoBOM npoeKTHpoaa· 
HHH cne,11.yer pyKoao,11;cwoaatbCH no.rimKeHttSIMH sroi'I Meto.n.mm. Dpn 
9TOM B l!HCJJO CJJaraeMbIX cyMMbl npHBe,!J;eHHblX 3aTpar CJJe,!1,yeT BKJl!Oll8Tb 
JIIIWb Te 3a1paTh1, Kotopb1e II3MeHHJOT csoIO senmn1tty nptt nepexo,!l,e ua 
noswil sapnaHT TexHoJJortt'leCKOro npouecca. 

B 3TY cyMMY sxo,nHT 3apa6o1ttaS1 nJiata onepatopaM H ttaJJa)l.ti:HKaM 
(OCHOBH8SI II AOilOJIHllTeJibH851) c H8l!llCJieHIISlMH H8 COll,CTpax, pacXO)lbl 
no co.n.epmaHIIIO II SKCnJiyaTJUIIH M8JllHH H npoH3BO,!l,CTBeHHOH DJlOlll.3,!l.il 
H nnata 3a ¢iott.n;h1. 

CyMMY srnx pacxo,11,os, OTHece1rny10 R 11acy pa6oTbl Maumtthl, MO>KHO 
H83Batb WCOBbUtu npueeae1111w1u aampamaMu Cn.s· 

Bentt"IHHa C n.s xa pa KTep 1-13 yet 3 KOHOMII'IHOCTb Ooop y ;'l.OBafl H 51. 

Mettbwee 3Hal!em1e Cn.s ,!1,JIH conocrnBJIHeMbIX crnHKOB nplI paBHOH npo­
H3Bo.n;ttreJlbHOCTH CBH,11,eteJlbCTByeT 0 TOM, 'ITO CT3HOK (npouecc) 60Jl(C 
&KOHOMttl!eH, 

BeJI111111aa ti:acoablx npnae,nettttwx sarpar 

(9) 
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r)le Ca - ocHosaaa H .!lOITOJIHI1reJ1bHaH sapa6oTHaH ITJJaTa~ :a, TaKm:e Ha­
qnCJieHl!H Ha COUCTpax orrepaTOpy II HBJIB,!lll:liKY sa ¢llf3HtieCKIIH 
qac pa6oThl 06cJ1y.1K1rnaeMblX M3UIHH, KOn/11; , 

M - K03qxJlnu11ettT MttorocrnHoqttocTH, IIpHHttMaeMbili: no <fiaKTH· 
qecKOMY COCTOHHHIO Ha paccMaTpttsaeMOM yqacTKe; 

Cq. 3 - lIBCOBble 33Tp3Tbl ITO 3KCIIJIY3Tall,HH pa6oqero MeCT3, Onpe,!le• 
m1.eM1>1e no <fiopMyJie (ll), KOn/'l; 

EH - HopMaTHBHbitt KoajxfmuneHT 3KOHOMttqecKoti 3<fxPeKTHBHOCTH 
KanHTBJlbHbIX BJIOm:ettnfi: ,!lJIH MarnmwcTpoeHHH EIJ = 0,2; 

Ko - y,!leJihHhle qacosble KamtTaJihHble BJiom:eHHH s CTBHOK, onpe,!le­
JIHeMhle no cpopMyJie ( 18), 1wnl'l; 

K3 - yAeJI&Hble qacoable 1umHTaJ1&Hb1e snom:enui:i: s a,!laHtte, onpeAe· 
JIHeMble no qJOpMyJJe ( 19), KOn/'l. 

OcttOBHYIO H ,!lOOOJIHlITeJJbHYIO sapa60THYIO ll/IBTy, a TaK}Ke OTqHcJte­
HHH Ha COU.CTpax (C3) OIIepaTOpy " H3JI3,!l'IHKY MO/h':HO onpet{eJIHTb no 
<flopMyJJe 

(IO) 

17. lfacoowe Tap11ttiwe CTA8Ul pa6o1,1m1: MaWMHOCT'(>Ol(TeJ1bt10A upoMWW.te11HOCTH 
(1-H rpynna CTaBOK) [7,81 

Pa1p11.111o1 
KareropH11 pal'i<.l .. u 

Ht I 2-11 I 3·A I 4-tt l 5-tt I 6-il 

nonpeMeHU{lll{ll, 38.HRTble Ha XOROJlHblX paOO• 39,9 42,6 43,8 47,2 54,9 6.3,8 
Tax 

CAenbw;mrn, 3al\RTble Ha xonoJ'.IHblX patornx 41,5 43,8 47,9 5§,_0 63,8 74,2 

noapeMeHW;HKH, 3aHHThle Ra pa6oTaX C BpeJ'.I• 41,9 44,7 46,0 49,6 57,6 67,0 
llblMll yCJlOSllSIMH TPYA3 

Cn,Mblll;llKll, aa11S1Tble Ha pa6arax c apellHbl· 43,6 46,0 50,3 57,8 67,0 77,9 
MH ycnoBHRMK TPYAa 

r,lle CT.<[i - qacoBai:i: Tapmtmasi: cTasKa cTaHO'IHttKa coOTBeTCTByiorn;ero 
paapH,lla (Ta6JI. 17), Konl'l; 

I , 53 - cyMMa p ttbn1: KO~HUHeHT, npe,!lCTaBJIHIOIUttii npousse,!leH ne 
CJie,!lylOlll,HX qacTHblX KO~llUHeHTOB: 

1,3 - K0.3¢$HUHeHT BblflOJJHeHHff HOpM; 
1,09 - K03<flqmuneHT ,!lOilOJIHHTeJlbHOil 3apnJI3Tbli 

1,077 - Ko3¢qrnuneHT OTqHcJienmi aa coucTpax, 
k - Ko31fi<fiuuneHT, y11ttTblBaIOIUHH sapnJiaTy HaJia,!lqHKa (ec;in ua· 

JIB,!{Ka CTaHKa B cep1d~HOM npOH380,!{CTBe se.nercH 6es yliaCTml 
HaJJa.!l'IHKa caMHM pa6011HM, TO k npllHHMaercsi: paBHblM I; B yc;io­

- BlfH x Maccosoro npott3BOJl.CTBa k = I , I - l, 15). 
,UJIH pac11ern K09¢qmu.ueuTa MttorocraHO'IHOCTH M npn KypconoM 

npoeKTHpOB3HHH MO}l{HO IIPHHHM3Tb CJle,!lylOJJJ.He ero 3H31JeHHff B 338HCH· 
MOCTfl OT BHAa npHMemteMoro o6opy,nosaunsi:: 

YunaepcaJtbHble CTaHKH (roKapHble, peaonbsepHwe, npOTRJKHLJe, 
ceepJUl)]bffble, 4Jpe3epH1>1e, c'fl)OraJiwble, wnwpoBaJlbRble KAP-) t 



ToKapHble MHOropesuoabre cTaHHH, to1mpHhle 1JOJ1yaBTOMaTbl 1-2 
M11orownHllJleJibHble aeroMaru 2-3 
OaHowBHllAMbHble aeTOMaTU 3-4 
3y6opesm,1e nonyalrroMllTbl 4-5 

qacoeNe aaTparw no 9KCnJiyanunn paooqero MecTa 

cq.a = c~:!k1o1 Kon/t1, (11) 

r,11.e C!:; ,...- npaKTM'lecKHe CKOppeKTHpOB8Htlhle llJ8COBide 38Tp8Tbl HS 6a­
SQBOM. pa6oqeM MeCTe! 

wrn yCJ1011HA aayxCMeuuoro npousBOACTBaf AJIR Macaoeon 11 xpynnoce. 

pttil:HOfO npo113BOACTB8 C~=- - 43,9 KOU, 

J(JIJI cepuil:HOro npo113BOACTB8 ~·.; - 36,3 HOD. 

ku - M8WHHO•KO~HUHeHT, IlOK83bJB810UlHfi, BO @KOJlbKO pas 88· 
TpaThl, CBHSBHHble c pa601'0A )l,aHHOro CTaHKa, 6oJ:ibwe, qeM aea­
JIOfHqHble pacxo.D.N y 6aaoaoro CTaHKa. 

3uaqemrn k .. npHBe.ZleHbl B npHJJO)KeHHH u. 11.tui eT8HHOB, He BHJJJO­
qeeHblX e Ta6nuuy, ero aeaqeeusi MO}f{H9 onpe.11.enen pa<>'leTHblM cmx:cCioM 
KaK .D.JJB cepui'rnoro, raK u AJJff Maccoeoro npo11aeon.cTea: 

JJfl.11 8BTOM8TOB, nOJJyaBTOMaTOB H sy6oo6pa6aTbJB8JOWJJX 

k. = ( 4j~ _+ l ,02R + 0,68My) do; (12) 

UlJJH¢'0B3JlbHblX f< 
(
5,07£( ) I k,. = !000 + 1,1 lR + 0,63My 20 ; (13) 

,MSl arperaTHblX B fHHK8JlbHhlll 

k,. = {4j~ + 0,93R + 0,53My) ~; (14) 

wu1: ecex npo11ttx 

k,. = (4;~::; + 0,97 R + 0,55M y) 2~, (15) 

rAe 11, - 6aJJaHCOB3fl CTOHM.OCTb CTaHKa, enpe,ae.iureMaH KaK CYMMa Oll· 
TOBOi.\ ueHhl CTaHKa H 33TpaT ea TpaBcnopwpoBaeue H MOHT8)1(, 
COCT3BJHllOUUIX 10-15% OT onTOBOll ueHbl C't8HKa, py6.; 

R - cyMMapHafl peMoHTHM1 cnolKHOGTb Mexa1:1nqecKoli u a;1eK1p11-
qecKoil 11acren craeKa (91; 

R =RM+R,; 
My - ycTaHoBJJenHaff MOW.HOCTh JJ.BHrareneA CTattKa, Kem;: 
Be.n:tt11uea qacoam 3aTpaT no ~KCDJJyarnnuu pa6011ero ''Mecra e c.11yqae 

[JQHiUKeHHOH 3arpy3KH CT8HKa (1h < 60%) ,ll,OJDKHa 6blTb CKOppeKrnpQ-o 
saea 0 DOMOl.U.blO K09'}>¢1HllHeHT3 qi, ec.11n CTaHOK He MOmeT tib!Tb n.osarpy­
iKeH, kaK, eanpnMep, e r.:accoaoM npouaeo.ncrae. B &TOM CJ1y11ae cKoppeK-
7Hpoeaeeas BeJIH'IHHa '18COBWX 88TpaT 

(16) 

I 



r tle <P - nonp aBoqHbtii: Ko9¢qJ11u11eHT: 

a:(l-11J 
q:i= I+ ' 

'lls 
(17) 

ct - yii;eJJbHblii: Bee yc.llOBHO·ITOCTOSIHHhJX 3aTpaT B 'l3COBblX 33TpaTaX 
Ha pa6oll.eM MecTe, npmnmaeMhlX no npm1o}Kemno II, a np11 OT­
cyTCTBHH T36.lltt'lHbJX .n;aHHbJX a ;::::::; 0,3 - 0,6; 

'lh - K03QxPHUlteHT 3arpy3KH CT3HKa. 
f\ a 11HT3Jl bHhle BJlOllieH HSI B CTa HOK If 3)1.a Hne MOIBHO onpeJJ;eJI HTb: 
MJ1 cepttii:ttoro npoll3BOJl.CTBa 

IJ. • I 00 K.e = --a20o Kon/fl; (18) 

F • 75 \00 
/(,3 = ;;i:.:OO KOllf'l; 

.zvrn M3CCOBoro npOil3BOJJ:CTBa 

6000IJ.m 11 

K.e = T nrrN KOrt/'!, 

F 75 6000m 11 
/( 3 = T N Kon/fl, 

urr 

rne ll. - t5aJTaHCOBa SI CTOHMOCTb CT3HKa, pyt5; 

(19) 

(20) 

(21) 

F - npoH3Bo,QcrnettHaSI nJiow,a,n;b, aamrMaeMaSI CTaHKOM, c yqeroM 
npoxo.u.os: 

F=fktM1
, 

f - npOll3BOJ(CTBeHH3SI IlJIOW.a)l.b, 33HHMaeMas:i CTaHKOM, .u2; 
k f - Ko31$H utteHT, y<IHThlBa IOW.H ii .11onOJ1HttreJl bH yro npoU3BOJlCT· 

Bell H yJO n.11011J;a)lb (Ha npoxo,nbl, npoe3.Ubl 11 ,a.p .) ; 
m11 - np1rn~noe •mCJio craHKOB Ha onepaunn; 

1mT - wry 1rnoe speMH Ha onepauttH, AIUH; 
N - ro,QoBaH nporpa111Ma, rnT. 

3Ha<IeHHSI K0.3<fxPmmeHTa k1 B 33BHCHMOCTH OT ITJIOUl3,[lH CTaHKa B IlJJa­
He npttHIIM3!01Cff C.'le.!l.YIOW.HMII: 

CT pH llJI 0Ul1l.aH CT 3l1Ka B llJI a He '.>20 Mt 1,5 
To me _ 10-20 M. 2,0 

• • 6-10 M' 2,5 , , 4-6 Mi 3,0 

• • 2--4 M 2 3,5 
> • <2 .w' 4,0 

M:m rrMa,1bHai:i n p orr3BO.!l.crseH Ha i:i nJJout_a,nh, np HH SITa SI K p ac qery, 
,rromKHa 6bTTb He Meuee 6 M\ noHoMy a Tex cJiyqanx, Koraa npon3ae,11.e· 
HHe fkr OKaweTCR MeHb!Ue MHHHMaJlbHOro (6 M'), B Jl,aJlbHeHWHX pacqe-rax 
C.i1e,!l.yer npnHUMaTb ero paBHblM MHHHM3JlbHOMY 3HaqeHHIO. 

Cro11Mocrb Mexam1qecr{Olt o6pa6orKH Ha paccr.:aTpttsaeMoil onepaum1 

(23) 



· BeJJuquea np11BeAettttoii. ro,1J,0Bofl sKOHOMHll - aKottoMHll.tCKtti'i a~:­
~eKT - ea nporpaMMY 

(24) 

r)l..e C
01 

H C02 - CTOHMOCTH Mexa HHtiecKoil o6pa6oTKR cpaBm-rnaeMb!X 
onepau.ttil:, Kon.; 

N - roAOBMI nporpaMMa, WT. 
fcJJH npH nepexo.ne Ha .npyroii BapuaHT TeXHOJJOf'HqecKoro npouecca 

cyw.ectBettHO H3MeHHIOTCH BeJJHqHebI AP yrnx era-re ti saTpaT, Ka", Ha np n • 
Mep, pacXOAbl Ha cne1.maJibHYlO OCHacrKy, Ha MaTepHaJlbl, TO 31"11 U3Me­
tteHHH CJie,nyer y'IHTbJB3Tb npu pacqere 3KOHOMHlleCKOro s¢¢eKTao 06-
UJ.Hti 9KOHOMHqecKHB a<WJeKT 
B T8KOM CJl)''lae 

a= a"±~ D." py6., (25) 

rite :I: 63 - 3KOHOMHH HJIH 
nepepacxoA no .11.pyrnM cra­
ThHM (3H3K «-f » - ,1LOilOJl­
HHT€JlbH3H SKOHOMllH, 3H3K 

«-» - nepepacxoa). 
npHB€,!l,€HHaH MCTO,!l,llK3 

fl03BOJIH€T npn He60JJblllOH 
33Tpate apeMeHJt ll MHHH- "' 
MaJibHOM KOJIHl!eCTBt llCXOA· 1 
HblX ll HOpM3TilBHhlX A3HHb\X ~ 
C AOCT3TOIIHOH TOllHOCTblO ~ 
paCCll.IJT3Tb TeXHOJ!QrJ.lqe­

CKylO ce6eCTOHM0Cl'b Mexa­
Httll.eCKOJ.i o6pa60TKH H, CJie­
AOB3T€JlbHO, Bb16paTb OilTH-

'" M3JibHhlil sapnaHT T€XHOJIO• 
ruqecKoro npouecca. ,Uatt­
HaH M€TOAHK3 peKOM€H)l.yer­
CH ll )l.JJH KaJlhKyJIHpOB3HHH 

ce6ecTOHMOCTll npOJl.yKUllH 
Ha M3lllIIHOCTpOHT€JlbH b!X 
npe,nnpnatuHx j10, l IJ. 

nJIH BhlDOJIH€l:lltH pacqe. 
TOB no npnae,neHHOH MeTO· 

... 
~ 

++---- ----~ - . 
I;'-. 

'°" 

.llH Ke H€o6XOJl.HMO llMeTb CJ1e.11.y1mune llCXO.ll.Hhle ,Il.3HHbl€: 

9~ I 

a) omoay10 uetty crattKa .11.JIH paccMatpuBaeMoil onepaum1; 
6) flJIOlll,a.llb, sae11MaeMy10 CTaHKOMj 
a) K03¢<jlHUll€HT sarpy3Kll CtaHKa; 
r) Kateropmo peMOHTHOH CJJO:tKHOCTll CTaHKa; 
.II.) ycTaHoBJieHHYIO MOUlHOCTb sJieKtpo.11,attraTe.11e~; 
e) Tpy.noeMKOCTb onepaunn (T WT ttJIH T wK); 
>K) THD nponSBOACTBa H fOJ!OBYlO nporpa11rny; 
3) Ko34>¢nuaeHT MHOfOCTaHOllHOCTH. 
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flpnMep. ConooTaBHTb .!(aa eapnaHTa rexHoJiorw1ecKoro npol.(ecca nsrotoB.lleffHll 
ruecrepH!f UHJIHRAPH'feCKOll (pm.:. 7) no rexnoJIJrH<recKolt ce6ecmnMocTH. MarepttaJI 
J(eraJl H - cTan b 12 XH3A. Macca romao It 11eraJI H I ,59 K-e. fo,11;osa 11 n por par.tr.ta 
I05 000 unyK. PeJKHM pa6oTbl ,z1,ayxcMe111rnii npH 41-qacoeoll: pa6oqeii ne,11;ene. 

Do MeT0,1lHKe COOTBeTCTBYIOutero pa3,!(eJia onpe,!t,eJJJ!eM T8KT BbJTIYCKa, KOTOpblii 
B .!1;8Iil!OM CJiy<rae COCT8BHT t,. = 2,28 )fUlt, H THTI npoH3BO.!(CTBa. Dpo!13BOJICTBO ....... 

Maccoaoe. 
PaccMotpHM cJ1e1LY10U1;He JlBa aapKaRTa, a Kompr:ut OTJIH'l8l01llHMllCll onepa-

1.1;irnM11 11srot011J1eH Hll llBJI HIOTCHl 
a) no nepaoMY aapttaHTy: no.11y11eHH6 aaroTOBKll WTaMnoaKoA Ha fKM; aeKe­

poaanne l.leHtpaJ1bnorQ. oraepctn<r Ha craHKe 2Al50; 'lepHoaoe oCita'lnaaHne napym:• 
n1:.1x noaepirnocrefi J1.e1aJ111 na M!!oropeauoaoM nonyaato111are 1A720; 

6) no aropoMy B<lpnaHTy: nonyqemie sarOTOBKH !13 npoKata; 11epHoaa11 roKap­
tta11 o6pafotKa aapylll.HhlX noaepxHocreH: H ueHTpa11bnoro ornepcTH.11 aa aoroMaTe 
IA290-6. 

noKa3aTeJIH no nepaoMy n BTOpoMy BapuaHTBM 3arotoBOK CBoAHM: B T86JI. 18. 

is. ~aHuwe nn11 pac<JeToa CTOffMOCTH 3arotoaox npu pa3JluqKblX cnoco6ax noayqeuHw 

Barmawr 

BTOpoA 

BH.11 sarOTOBKll 
KJJacc to<ruocrn 

llhaMnOBKa Ha fKM 
2 

npoKaT 0 IOOX80 

fpynna CJIOlKllOCTll 
Macca sarorosK11 Q, Ke 
CTOHMOCtb I rom1w saroroeoK, npHHllThlX sa 

6asy C1, py6. 
CroHMOCTb I TOHl/bl crpylKKH sorx• py6. 

2 
2,63 

315,0 

29,8 

4,93 
255,0 

29,8 

B coonieTCTBHll c BblWeusJ1omeHflb1MH MeTOJ1Hqec1rnM!f noJiolflenY.HMH onpe· 
.llCJJJleM CTOHMOCTH cpaBl!ttBaeMb!X aaroTOBOK. 

CTOuMocri. sarorosK11, noJ1y11euHoii na fK.M (pnc. 8, a), 

Sur= (,~ QkTkck8k~kn )-(Q- q) 
1 :~. 

I 

0011,cTaBHB B ¢opt.1yny HCXO)IHble H ra61111•rnble .ll;llHHble, IlOJ!}''IHAf 

( 
315 ) 29,8 Saar= 1000 2,63 ·'l,0 · 0,9 · 1,0 · 1,98 · 0,8 -(2,63- l,59)TQOO= 1,149 py6. 

CroHMocrt.· aaroTODKH, noJIY'leHuoli n3 npoKaTa (pHc. 8, 6), 

QS Q SQT)\ 

ssar = 1000 - ( - q) 1000. 

0o,l{CT8BJlllll HCXO.!l;HbJe H ra6JH!'IUble .!(8HHbie, IlOJIY'!a' 

4,93 . 255,0 29,8 
Saar = ---woo- - (4,93 - 1,59) TiiOO = I, 161 pyl"i • 

.llaJtee onpeJ1,eJ111eM no H3JJO}KelrnoA ablwe Me10;i,a1<e c'l"oJ.1Moc1b MexanH<1ec1wl!: 
o6pa60TK!I Ha OTJIH'IBIOll\HXCll B f aCCMarpuaaeMbtX aapHBHTllX onepaU,HJIX, 

CT e p Bbl tt Ba p Ra HT. , CaepJIHJ!bHb!il CTaUOK 2A150; , · 

u = 2000. 1,1=2200 py6.; t = 1.ss. o.97 = 1,s ;1t 2; 

R = 16; MY= 7,5 Kem; T WT= 1,12 MUH; mnp = I; 
M = 2; kll. = 1,2; cJ = 0,3; P83PJIA paooTbl - 2. 
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lUTyqHoe epeMJI Ha onepauHro npHHllMaeTCJI no Ta6JJttUaM .ll.JIJI yHpymu:Huoro 
eopMupoBaHRH (npH.IJOlKeHHe I) ttJJH paccqurusaeTCJI no HopMaTHBaM. 

a 

''""' --i:s .. ' <:>.. 
Qi 
'$. 

Cs K cn.s = M + c ... s + E (Ke+ s> KOll/'l; 

~ = CT.lj>I ,~ · 1.15 = 43,8 \;53-1,15 = 3S,S3 KOll/'l~ 

· ""' c6·n~ 'f 11:on/<1• 
"'11.3 = <1.s"w1,i4 • 

a (I - 'IJJ T nrr J,12 
'P = 1 + ; 1Js = - = 2 28 . 1 = 0,5; 

1Js t,mnp ' 

" 

2,5 

75 

P11c. 8. 3ar0Toa11a wecTepttu UHJlllH,lijlll1J.ec11oli: 
(I~ DQJIY'leHHlll lllTaNDOBNQll" HS fKM; 6 - ll3 npOKna O(i.bl.'IHOli TQ'lll.OeTll 

_ l + 0,3 (I - 0,5) J 3• 
If - 0,5 = .. 

C!.a = 43,9 · 1,2 ll,i~ = 60,07 KOti/<t: 

6000L{ 6000 . 2200 
Kc= T WTN = I ,12 • 105 000 = 112,3 Kon/'11 

. 6000.75-F.p z 
Ks= T N , = fk1=1,5 · 4 = 6"' ~ 

UJT 

6000. 75 . 6 
K8 = l.l 2 . 105000 22,96 Kon/Iii 

cn.3 = 38,53 + 60,07 + 0,2 ( 112,3 + 22,96) = 125.65 JWll/<t; 

C - en.ST WT - 125,65. 1, 12 - 2 34 
o - 60 -- 60 - ' KO/I, 

2. M11orope3UOBLlli noJiyaeroMaT 1A720: 

L! = 3710. l,I = 4081 pyCl.; I= 1,8. 1,36 = 2.45 .u2; 

R = 15.S; My= 7,5 K8m; T WT= 1.15 MUN; mnp = Ii 

M = 2; kM = 1.8; a = 0,39; pa3Pll.!I pa6om - 2. 

ca 43,8 1,53 . 1,15 38 53 
M = 2 = ' KOll/<t; 
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-- 1,15 -05· -l+0,39(l-0,5)=139J 
Ti 3 - 2.28 . l - ' ' 1' - 0.5 ' 

c~.3 = 43,9 . l ,s ! :~: = 96,34~ 
6000 4081 

Kc = 1, 15 . I 05 000 = 202, 79 iwn/'1} 

F = 2,45 . 3,5 = 8,6 Mi; 

6000 ' 75 - 8,6 
Ka= 1,15 . 105000 = 32,05 KOn/<1; 

Cn. 
3 

= 38,53 + 96,34 + 0,2 (202,79 + 32,05) = 181,83 KOnf'I; 

c - 181,83 1,15 _349 
o - 60 - • KOn. 

B T 0 p 0 fl B a p II a H T. UJecTl\W\JH\1)1.eJl.bHblA TOKapHt>lH 8BTOM8T lA290-6: 

l.l=23880 · l,I =26268 py6.; f =8,7·2,0=17.4 M2i 
R = 32; A1Y = 40 1rnm; T IIIT = 1,79 MU11; mnp =I; 
M = 2; pa3pfl.!l pa6onJ -2. 

C3 43,8 - !,53 - 1,15 _ 38 58 I, 
M = 2 - ' • 1'on 'I,· 

cG.:1- = c~~i:k1.1; 

'"" = (4,68l.l + 1 02R + 0 68 \1 ) _!__ = (4,68 . 26268 + 
"M J000 ' ' • Y 20 J000 

+ 1,02 - 15,5 + O,G8 - 7,5) 2~ = 9,1; 

cq_ 
3 

= 43,9 · 9, I = 399,49 KOn/<1; 

6000 . 26268 
K.0 = I, 79 . I05 000 = 838,57 Kon/<ti 

F = 17,4 · 2 = 34,8 .112; 

6000. 75. 34,8 
K 3 = I , 79 · 105 000 = 83 •33 KOn/'4; 

Cn. 3 = 38,53 + 399,49 + 0,2 (838,57 + 83,33) = 622,4 KOn/<tj 

C 622,4. 1,79 - 18 51 
o = 60 - ' Kon. 

Pe3yJibTaTbf pacqeroe rexHoJiortt'leCKoli ce6ecTOHMoCTH npH pa3JJH'ltthlX Mern11ax 
noJly'iemm saroTOBKH CBO)l.!IM B '136Jl. 19. 

TaK11M o6pa3oM, np11MeHeH11e nepeoro eapHaHTa m1roroeJ1.eHHS1 wecl"(!pHH .a.aeT 
fOl\OBOii 3KOHOMH'leCK!-lli 3¢>4leKT B CYMMe 14 574 pyO. npn 9TOM 3KOHOMHTCH 242 T 
11ernpoaarrnoi1 craJll-1 12XH3A. Oepablii BapHaHT CJle;J.yeT npHH!!Tb K HallbHCHlllCfi 
no~po6Hofi pa3pa~orKe. 

ConocraBJ1em1e aapnaHToB npouecca CJie)l.yeT Bbmo.1HUTb B BH)l.e c:pop­
MyJrn:pa, o6paseu KoToporo npnne.nett s npHJ10.m:eHHH XVIII. 

TaK m:e, KaK H B paspa6ornRROM npliMepe, npu pa3JIHllHbIX cnocooax 
noJly'letttt5I 3afOT0BKH cJie)l.yeT BblilOJIHHTb SCKH3bl HX, ,ll,Jlil Toro '1To6bl 
MO)KHO 6blJIO no.[1.C'-UITaTh TaKHe napaMerphl, KaK Macca 33fO'I'QBKH B co­
noCTaBJHlCMbJX sapnattTax, a nHorJJ.a (KaK, HanpHMep, s c.n:yqae nony'-le· 
tt!i51 Ha fl(M) ycTaHOBHTb DpHHU.llnHaJlbHYlO B03MO>KHOCTb no .. 1yqeHH5I 

safOTOBKl-t .n.attHbIM CilOCOOOM, 
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19. CpaBHCHHe BapHaHTOB TCXHOAOfll'ICCKOro npouecca 
ot'ipa6oTKll UllJlllHJJ,ptl'let.KOB mecnp1m 

Bml sarOToBKll 
CToHMOCTb aar<>To6Kll, Kon. 
Or;m11aiom11ec}[ onepa1~uu Mexa-

uu11ecKofi o6pal5oTKu 
nepaa}[ onepau1rn: 

CTOHMOCTb o6pa60TKH, KOII. 
Bropa11 onepauua 

CTOHMOCTb o6pa6oTKH, Kon. 

BapuaHTb! 

nep1n.ilt 

llJraMnoaKa Ha fl(M 
114,9 

3euKepoaauue OTaepcT!m 
Ha cTamra 2Al50 

2,34 
llepuoaoe o6ra1111aau11e 

11apylKHb!X no11epxuocTeil: 
ua crnHKe 1A720 

3,49 

CTpo1rnr IOOx80 
I l6,1 

qepHOB351 TOK3pHml OOP3· 
6orKa ttapymHhlX no11epx· 

HOCTCH H or11epcnrn Ha 
a11ToMaTe I A290·6 

18.51 

OcTaJlbubre onepau1111 no o6011M aap11a11TaM O!lllliaKoabl 

Te~ 110.r10rn qec1rn H ce(lecT<>H· 
MOCTb C0 • Kon. 120,73 

np11Ben;em1aa f0,:1011351 3KOH0MH!l 

134,61 

a= (Co,-· co,>= (134,61 - 120.73) 105 000 =I 457 400 Kon.= 14 574 py6. 

0.!lHOBpeMeHHO c Bbl60p0M cnoco6a noJJyqeHJUI sarOTOBKH HeOOXO,QH• 
MO ycrattoauTb onepaum1 MexaHuqecKoH o6pa6oTKH (H, c.r:e.nosa1eJ1bHO, 
o5opyaoaaHHe), KOTopblMH 6yayt OTJIH'lalbC51 paccMatp1rnaeMbre aapnaH­
Tbt TexttoJJoru<1ec1wro npouecca. 3TH onepamm CJJe.11:ye1 cpasy me santt· 
C<JTb B TaOJlllUY cpaBHeHtt51 aapttaHTOB TeXHOJJOnll{eCKoro npouecca. 

Cocrnanettue qiopMyJIHpa u Bbmo11HeHne pacqe1oa ae,!J.t'TCH a Toi'l }he 
nocJie}J.OBaTeJJbHOCTH, lJTO H B paspa6oTaHHOM npHMepe. L:106bl onpe· 
)l.eJJHTh CTOHMOCTb saroTOBOK, B ~OpMyJrnpe np1rne,11,eHbl (TaK me, Kai{ 
n a npuMepe) Q:>opMyJJhl conoc1aBmleMblX aapuaHTOB AMI noJJy'lem1-a 
3afOTOBIUI MeTOJJ.OM DJJaCTH'l€CKOro cp0pMoo6pa3oaamrn H H3 npoKaTa. 
CosepweHHO o'leBttAHO, '!TO Moryr conocrnBJJBTbCH H aHaJiornqHh!e cno· 
COOhl, Hanpm1ep, WTaMnOBKa Ha npeccax H Ha MOJJOTaX 1rnu WTaMilOBKa 
Ha npeccax tt fKM n T. A. B KamAOM cJJy'lae CJJeii:yet np1rneH5!Th cpopMy· 
Jl bl, COOTBeTCTB YlOut.He B bl6paH HO!llY cnoco6y IlOJJ y'leHtt H 33f0TOS Im. 

flpH pacqe1e CTOHMOCTH Mexam1tieCKOfi o6pa6ornn, TaK )Ke K3K H B 
pa3pa60TaHHOM npttMepe, paC'leTHble cpopMyJJb[ JJ.JIB KaKllX·TO napaMeTpOB, 
CCJIH OHtt yme OhIJltt npttse)J.eHhI JJ.JJ51 nepaoro CTaHKa, He cJie;:r,yeT nosrnp51Th 
B IlOCJle)J.ylOW.HX pacqerax, a TOJlbKO IlO.!l,CTaBJJ51Tb B qiop11yJiy 'UlCJJeHHbie 
SHa'leHttfl napaMeTPOB, COOTB€fCTBylOIUHe .!l,8HHOMY CTaHKy. 

Ha OCHOBaHHH conocrnaJJeHHB TexHoJ10rnqecKoi'l ce6ec1011MocTH 
no paCCI\laTPHB8€MhIM aapnaHTaM B KOHUe Q:iopMym1.pa CJie)lyeT C.!l,eJiaTb 
38KJI!O<J:€HHe 0 TOM, Ka [{OH sap lf8HT npHHHM8€TC51 Jl.Jl51 ,n;aJ1bH€HlllCH pa3-
pa60TKH. 
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Bbl60P METAJIJlOPE)l{Y[QltX CTAHl(OB 

"1eTO)l,HQeCKHe yKaaaHHH 

Bh16op cra1:1KOB wrn npoeKrnpyeMoro TCx1:10J10rnqecKoro npouecca 
npouseoJUITCH yme nocJie roro, KaK Ka*Jlafl onepaum1 npe)l.BapnTeJlhHO 
pa3pa6oTaua. 3ro aua l!HT, 11To uaMe11etthl, Bhlop auhl 11JI11 onpe,z:,eJieHht: 

MeTOJt o6pa6onm noeep XHOCTH HJIH COl!eTaH HH noaep XHOCTeH tro'leH we, 
1fipeseposa1:11:1e, caepJteH11e u T. n.}; 

TO'IHOCTb ff KJiaCCbl'l!HCTOTbl noeepXHOCTefi; 
npnnycK Ha o6pa6crrny; 
pemyw;m'i HHCTpyMeHT; 
Ta KT eunyc1rn H Titn npouaeo.ncTaa. 
Ha pnc. 9 noKasaHa cxeMa aaanMoca11su 1:1eo6xo)l11Moii ,noKyMeHTawrn, 

HCXO,'lHhlX )J;3HHhIX, cnpaBO'IHhlX MaTepHaJIOB H IlOCJie)l,OBaTeJlbHOCTb pa60T, 
KOTOphle HeOOXO}lHMO BblflOJJHHTb npn Bb16ope MeTaJJJJope>Kylll,HX CT3HKOB. 

Hs cxeMbl BHJlHO, 'ITO THilopaaMep (MOJl€Jlb) CTaHKa MO>KHO Bb!CipaTb 
cpa8H1ITeJJbHO CiblCTpO Ha OCHOBaHHH TaKHX }l8HHhlX, KaK ME'TO}l o6paCiOT· 
KH, TO\JHOCTb o6pa6oTKH H KJiacc \JHCTOTbJ, pacnOJIO.>KeHtte H pa3Mepbl 
o6pa6aTb183eMOH DOBepXHOCTH HJJH raoapHTHble pa3Mephl .QeTaJIH. 0}lH3· 
KO TaI<oii BhJOOp eme He t5y}ler ,l{OCT3TO'IHO o6oCHOBaHHblM ff, caMoe fJl38· 
ttoe, He }l3CT npe,!l.CTaBJJeuttfl 06 o6ecne11emm 33Jl.3HHOii npOHSBO.llHTeJib· 
HOCTH. flo3TOMY DOCJleJl.YIOlllHe .:rranh1 pa6oTt YK333HHh1e Ha pttcyttKe, 
ofo1sarenbtth1. 

KaK Btt,!l,HO H3 pnc. 9, nocne onpe.n.e.11emrn norpe6ttoro KOJll1qecrna 
C'f8HKOB HCXO,!l,S! H3 Sa}laHHOit npOH3BO.ll.HTeJlbHOCTH MO}KeT HSMeHHTbCSI 
nepeoHal!aJJbHoe peweune no Bbl6opy TttnopasMepa crattKa. ::tr<> B03MO>K'ttO 
B ycnosttsix Maccoaoro npousBOJl.CTBa, r.21.e tteo6xo.11.HMO CTpeMHTbCfl, 
q106w Ha onepau1m 6wm sam1ro He 6oJiee OJl.HOro·.11.ayx cTaHKOB. B 9TOM 
CJlyqae, eCJJH nepBOH3113JlhHO CiblJI, HanpttMep, npHHffT OJl.HOWDHH.11.eJlbHblK 
cTattoK, MO}KeT oKasaThCH uenecoo6pa3ttoii ero saMetta tta Mttorowmrn;re.nh· 
HblH MHOf0Il03HUHOHHbJH, cneUH3JIH3HpOB3HHhlfl HJIH .n;ame cne1rnaJJb• 
HbJit Bo scex no;ro6HbJX CJiyl!a"x ueo6xo)lttMO no}lrnep)lHTh ueJiecoo6pas· 
BOCTb 3aMeHbl OJtHOfO CTaHKa JlPYfffM ua OCHOB3HHH TeXHffK0·3KOHOMHIJec· 
KOro pae<1ern, 

EcJJH onepaUHs:i pa3pa6aTh1aaeMoro TexttoJiorn11ecKoro npouecca y:me 
6wJ1a o6octtoeatta reXHHK0·3KOHOMH11ecKHM pac11eroM npu npe.n.eapnTeJib· 
HOM BbJ6ope aapuattTa TE'XHOJJOrtt\JecKoro nponecca, TO STO 3H311HT, 'ITO 
CT3HOK }l)HI. 3TOH onepaumt T3K>Ke y)i(e 6h!JI Bbl.6paH ff OOOcHOBatt • 

.llpyrnM lf>aKTOpOM, I<OTOpblH MOIKeT npneeCTH K ffSMeHeHHIO nepaotta· 
ll3JlbHOfO perneHilfl no BblOOpy THDOp33Mepa CT3HKa, flBJIS!eTCH He3¢¢eK· 
wattoe ttcnOJJbsoaaHne ero no MOW.HOCTH. B noJ1.06HhJX cJJytta11x, a ycJJo· 
BliS!X M3CCOBOfO npOH3BOJ1.CTBa, a HHOf}la H I<pynuocepHHHOfO, paspema· 
eroi, KOf,ll.3 HeT 803MOiKHOCTH Il0,ll,06paTb t)()Jlee DOJtXC,ll,HUlffH CT3HOK H 
Kor.11.a 3TO npe.nycMaTJ)H83eTCS! KOHCTpyKIIJ1efl .ll.3HHOro crattKa, ycTaHOBHTb 
JtJlH npHBO,ZJ;a rJiaBHOro Jl.BH>KeHHfl 9JieKTp0JlBffraTeJih Me1:11:weii MOUJ.HOCTH. 

Bwpofl BapnaHT THnopaaMepa crattKa (Ha cxeMe noKa3aH nyHKTffP· 
ttoti JIHHHeA) ueo6xOJl.HMO, TaK me Kai< ff nepBblH, npoBepHTb no BCeM 
y1<asaHHbIM paClltTaM. 
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B npHJIO>KeHttHIV npHBOJJ.HTCH TeXHHti:ecKue xapaKTepHCTHKH, oTnycK­
Hbie ueHbl H Kattrpp mt p eMOHTHOti: CJIO/IUIOCTH MeT3JIJJOpeJKyUIJI l{ CTaHKOB. 

Ta6JIHII.hl oxBaTblBalOT urnpoKHii: .n;1rnnasou Mo.n;eJJeit CTaHKOB (KpoMe cne-

QneptJ/Jl!DH­
llOfl xapma c 

:1CK'1SOH 
( !/epme111 t!e. 

f11{J/!li) 

:J(11Ju11ue Na 
R/J(JeH/7lliPO -

tJbHUe 
To11m tJblRIJCffa 

I-­
I 
I 

2-ii tJaputJ/ff/1 J, 
.,: 
. I 

Ii 
~1 L 

Cnpa6tJ111101e 
Hamepuanbl 

fpynno cmo11110 

T11ncmoH110 

Tunop(m1ep 
C!!lQJ(/(Q 

Pacvem s.nmeHmtJ6 
peJl(IJl1(J jleJQN//fl U 

OCHO/JllfNQ d/Jehell/J 

Poc11em wm1,p.f/llno 
4pt!Hl!lf(J 

On/HJiJe.11eNUe PM7/Je5-
Hoao xo.n11<1ecm60 _ f 

tmbHJ({Jtj 

Ofl{JffleJll!HIJe KOJ(pqJU· : 
11ueNmad JOZ/JtflllU 

OfkJPl/iJtJ!JaHIJR II liC - 1· 
nORbJOIJONIJg no oe-

HOIJHOH tJpeH/!11/i : 

onpeiJl!Al!HtJI! N01'QJ- I 
L-

({J._(J_f/_//lf,-'H.""'ffl.,;;Q;.;,/J..;;C-"'11-0R-bJ_oda_-_, · HtJfl cmoJ.1110 no 1101J1· 
Hoemu 

.__P_a_c1.1_e_m_n_'P_u_tJ_e_tJ_e_H_,-1· _ Nb!X .Jompam 

Ta4Plil{bl 
iJAfl pac<te­
ma npun11· 

C/(0 

fll/OtJO'ilf/OI 
nopell(IJHOH 

1!30JWll 

Pnc. 9. B3aUMOCllH3b Jl.OKyMeHTaU\lli, H<:XOJl.l!blX ll,3l!Hb1X, cnpaeo•rn1:.1x: MaTepHa.JIOB 
H nocneaoaare.ri~HOCTb pa6oT~ npH aw6ope THnopa3Mepa craHKa 

UltaJibHbIX.). wnpOKO npnMem1eMblX ,!l.J1H o6pa6oTKH .n;e-raJieR B aBTOTpaK­
TOpHOM IlpOH3BOJJ;CTBe, cpe.n;tteM MallIHHOCTpOeHHH H craHKOCTpoeHl-IH, 
a TaKJK.e B .n;pyrax orpacJHiX MaUJHHOCTpOeHHH. 

51 



npnMeHeHHe arperaTHblX CTaHKOB 

KpoMe yHuBepcanhHblX, BhlCoKonpott3BO)l.HTeJtbHh!X H cneunaJIH3H· 
poBaHHbIX CTaHKOB, B nocJte,nHee BpeJl..UI, oco6eHHO B ycJtOBHHX Maccoaoro 
tt Kpyrrnocepnii:Horo npott3BOJJ.CTBa, Jl.JIH o6ecneIIemrn SblcoKofi npousso,11_r1· 
TeJibHOCfll H8XO,llHT T8K)l{e npnMeHeHtte arperarnbie CT<IHKll H aBTOM8Tll 4 

q~cKue nunuu. Oo:?TOMY nptt paapa6orKe TexuoJ10ruqecKHX npouecccs 
11acro OKa3hJBaeTCH UeJiecoo6pa3Hb!M, a 1rnor.11,a H €AHHCTBeHHO B03MOlKHblM 
BapttaHTOM o6pa60TKH, HCil0Jlb30B8Tb 3TO BhICOKOnpott3BOJJ,HTeJlbHOe 060-
pyn.oBaHHe. 

Paapa6aTbJBa11 KypcosoA npoeKT. CTyAeHT raKm.e MOIKeT OK838TbCSI 
nepen. Heo6xo.n.ttMOCTblO npoeKrnpoBalb o6pa6oTKy Ha arperarttoM crattKe, 
no.3TOMY Heo6xoAHMo npe.zr.cTaBJIHTb MeTOJJ.11 KY onpe.neJJett1rn rexttoJJorH'lec· 
KOH xapaKTepHCTHKH, CTOHMOCTH fl KateropnH peMOHTHOH CJtO}!{HOCiH 
arperaTHoro ctamrn, 1fT06b1 s Kottel!HOM cqere ero npnMettrnne o6ecneqH· 
sano ll3BeCTHhJH 3KOHOMH1feCKHH .s¢¢eKT. 

Cne.nyer orosopHTbca, l!TO npouecc onp~.neJJemrn rextto.nornqecKOH 
xapa1<repttcrnKH arperaTHOro craHf\a, Bhl6opa ero om11MaJJJ::.ttoi1 KOMno· 
HOBKH' onpeAeJieHlHI CTOHMOCTH H' CJl€)1,0BaTeJJbHO, 9KCl-lOMH11€CKCiI 
3¢¢ie1nHBHOCTH cpaBHIHeJlbHO CJlOJheH H Tpe6yeT Il3BeCTHblX H8BblKCB 
npoeKTHpOB3HHH, a TaK.me KOHCTpyKTOpCKOfO Ollbl18; TeM ue Me Hee Bbl· 
CI<a38Tb H€KOTOpb!e o6wue peKoMeH.n.amrn ll .natb nr 111''.CpH YIO M€TO,llH KY' 
np!i€l\·!Jl€MYIO JJ,JJJ'.J Kypcoaoro H .ll,llJIJlCMHOfO npCCKTHPOB8Hll51, npe)l.C18B· 
Jrnerrn, 6e3ycJJOBHO, ueJJecoo6pa3HbJM. 

Tex HOJiorn IIec Ka fl xa pa KTep 11crn Ka ar p eraTH oro cr amrn B SH a II 11· 
WJlbHoii Mepe onpe.neJts:reTCR nptt paspa60TKe reXHOJ!Ofl1l!eC1'.oro npom:.cca. 
K IJucny cpaK1opoa, onpe.nemnoIUHX TexHoJ1orn<JetKyic xapat\Tepucr11Ky, 
CJJe,!l.VeT OTHeCTH: 

a) xapaKTep TeXHOJ10Hlll€CROtt onepau1m, IWTOpy10 Hal\tE:qeHO BblnOJI• 
HHTh Ha arJteraTHOM CTaHKe; 

6) \Jl!CJIO D03HUHi1 o6pa6ornn; 
B) tfl{CJ!O Wnl!H,!1,eJleA HHCTpyMeHT8JlbHOll JJaJta,1um; 
r) CKOpOCTU peaaHH.H H nonaqa Kalli,!1,0fO 11HCTpyMeHTa; 
.n.) MOl.llHOCTH pe3aHH11 n ycttntt.11 110.nalf; 
e) llpOlJHe yCJIOBHH, onpe.neJJ.HlOIUlle occ6eHHOCT» JJ.8HHOH 06pa6011rn. 
TexHonornqecKaff xapaKTepttcrnKa CTaHKa u KOHcrpyKTHBHble npttsHa· 

KU o6pa6aTblBaeMoii )l,eTaJttt )l.810T B03MO)KH0CTb on pe.neJJHTb lWMTIOHOEKY 
arperarnoro crattKa, KOTopaH xapaK1epusyeTC5l pacrJOJJomeH11eM .neTaJJH 
B pa6oqei'.i aoHe, Ham111neM H KOHCTpy1<u11efl 1pattcnop1Horo ycrpoiknw 
,11,JJSI nepeMew.eHIUI P,eT8JlH H3 Il03HUHH B n03HIUllO, a TaE:iKe BS8HMHhlM 
pacnoJio)KettueM y3.11oa CTaHKa B KoMnonoaKe. Onpe,D..eJJuBru11ec.11 a ttacTo.H· 
w.ee apeMll KOMfiOHOBKH npe.nycMaTpJIB8JOT: 

BeprnKaJihHoe H roptt30HTaJibttoe pacnoJ1omeH11e no xapatnepy ocy-
111.ecrn11eHHfl pa6o'leii 110,lla'lH CHJ!OBbIMH MeX8HH3M8.MHj 

tteno}lBmKHOe noJIO.IKeHtte o6pa6atblBaeMoil ,n,en1.11n HJIH nepeMeW.eHHe 
ee H3 no3HUHH a noauumo c llOMOlli..bIO TpattcnoprnpylOW.HX ycrpoi\crn 
c seprnKaJibHoii u ropusot11aJI&HOH ocbio noaopora. 

HanpHMep, aepn!KaJJbf!bltt arperaTt101ii cTanoK - .3TO CTaHoK co croii­
Kofi, Ha KOTopofi cMoHrnpoaan cnJioBoil yseJI, nepeMew.awmufica .n.i1n 
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ocym.ecTBJieHHH yc~opeHaoro nol\Boaa ttHcrpyMeHTOB H pa6oqefi no.n;aqn 

8 sepnrnanhHOM HanpaBnemm. CToAKa MomeT 6bJTb CMOHTttpoBaHa JIJ16o 
co CTBHHHOfi ,!lJHl ycTaHOBKH CTaUHOirnpaoro npncnoco6JieHirn (JI.JUI o6pa· 
6oTKH aenoaanmaoii aera.1m), JIH6o c noaopoTHbJM CTOJIOM, no3ao.1rn10· 
lllHM B€CTH o6pa60TKY B He· 
cKOJlbKHX 0031!UHflX. 

fopH30HTaJlbliblfi arperaT• 
HhlH CTBHOK TBK/Ke MomeT 6blTb 
cMOHTBPOB8H co craunoaapHblM 
npncnoco6J1eaneM HJIH c noao­
pOTHblM 6apa6aHOM, no3BOJUllO­
Ill,HM aecTll MHOf0Il03HUHOHHyt0 
o6pa6oTKy. BepnrnaJibHbJe 1:1 

ropH30HT3JlbHble CTaHKH co 
cTa unoa a p HbIMH n p ncnoco6JJe· 
a 1:1 HMH n peaaa3Ha 11ettb1, Ka K 

npaBBJlO, ,!lJUI o6paoOTKlf Kpyn· 
nora6a p H'rtthl x aeraJJeti. Ha H • 
6oJ1bwee npttMenentte HMeIOT 
sepTMKBJlhHbJe fl roptt30HTaJlb· 
Hhle CTBHKH c noBOpOTHbJMH ycT· 
pOHCTBaM!I am1 MHOfOD03HUHOH· 
aoH: o6pa6omu. CxeMbl Ta1rnx 
KOMDOHOBOK npe.ll.C'faBJleHbl Ha 2 
pHC. IO. 

(1 

J 

2 

1 

I 

r---------i 
I J<f . I 
I 
I 
I 
I 

I 
I ______ _ 

5 

I 
l 
l 
I l('t I ------ ---- ------

5 

6 
7 
lJ 
g 

10 
11 

Pttc. 10. CxeMbl KOMllOHOBOK arperarttwx 
CTaHl\OB: 

Bb16paa KOMTIOHOBKY cnrn· 
1 Ka, MOIBHO no .IJ.8HHblM Texuo­

J!OrHlleCKOH xapaKTep11crn1m -
CKOpOCTH pesaHHfl, TIO.ll.BllH, 
MOW,lfOCTH pe3aHHH, BeJm<tttHhl 
XO.II.OB pa6oqttx n ycKopea­
HbJX nepeMemeaHfi - non.o-
6paTb HOpMaJltt3oBaHHhle Y3J1h1. 
Sry pa6oTy ueJJecoo6pastto Bbt· 
TIOJlHflTb B TaKOH IlOCJle.n;oBa· 
reJJbHOCTH! 

a) no JJHMHTHP y10mefl: npo· 
H3BOJUfTeJibHOCTb no;i:aqe H cyM­

a - eepTm<3Jlbllall KOMnOIJOJW.a 01\lfOl\OJIOHl\oro CTaHKa 
D noeopoTHblM CTOJIOM; 6 -rop1l3011TaJlbH3ll KOMnOHOB· 
Ka G noaopoTHblM 6apa6a!!o•.1: I - cu ~HHa OoKo u~: 
2 - ~JleKT\)OWKa<jJ: 8 - CTO!IKa: 4 - CT<lJI CHJIOaoA; 
s - CiaCiKa CllJIQBaH; s - UJIIHl!,!lenb11a H KOpOCiKa: 1 -
Ranal<l{a HHCTP)'MeKTaJlbHan: 8 - n.nnra KOH/U'KTOP• 
Han; 9 - 11pucnoco6neH11e ~amm.r11oe; 10 - ctoJI no· 
aopOTnl>!n; 1 I - CTa 111111a cpe,1111e1111n; 12 - npucnoco6· 
./leR11e Cia9af.ia11uoro craH11a; 18 - CTaH11na cpe,t11rnn 

6a9a6an11oro CTa1111a 

MapHoMy ycuJimo IlO.ll.aqM BO acex ITOSHll,HHX D0.!!06paTb CllJIOBOJ'i CTOJI; 
6) no :iqxpeKTHBHOH MOWJIOCTH pe33HHfl H qucJJaM o6opOTOB llHCTpy· 

MeHTOB DO.IJ.06paTb ClfJIOBYIO 6a6Ky JVIH ocymecrBJiemHI npHBO.IJ.a rnaa­
noro .ll.BH)l{emrn; 

8) no KOJJttlleCTBy II03HUHH o6pa6oTKU IlO)J,06paTb COOTBeTCTB)'IO­
mee TpattcnopTnpy10mee ycTpofiCTBO - OOBOpOTHbJli CTOJI HJJH 6apa6aH. 

Bwoop IlOBOpOTHOro CTOJJa CBO)J,HTCH K BbJ6opy ,!lHaMerpa DJJ31llll8H-
6bl CTOJia, DJIOWa.n;b KOTOporo D03BOJIHJia 6hl npn 33,ll;BHHOM lll!CJie nostt­
lt;Hfi p33MeCTttTb B ceKTOpe O,!l,HOH D03HUHH 33}f{HMHOe npncnoco6.11emie. 

3Ty pa6oTy uenecoo6pasHo nporrnso.nHTb rpacpttlleCKH. OTJ1omus yroJJ 
ceKTopa coorsercrseaao sa,n.aauoMy qnc.11y nosnuuli, npoao,o;flT qei.es 
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eepwHHY noro yrJJa (pnc. 11) pa.n,Mycbr, KOTopb1e onpe,ne.1uuo1 .a:naMeTP 
nJ1a11mafl6bl cronoe pa3JHfllHhlX pa3Mepoe. TaK. nanpnMep, na pMc. 11 
noKaaaHbl ,11.uaMerpbI TIJiaHwaii6b1 CTOJioe no MH 4491-63, BbinycKaeMhlX 
M1111cK11M saeo.11.oM aeTOMaTtt11ecK11x mrnnti n MocKoBcKnM CTBHKOCTpOH· 
TeJJbHb1M saeo,noM nMem1 Cepro Op,a,moHttKn.nse. llaJJee, e ceKTOpe O.llHoA 
n03ttUHll Eso6pamaKYr RAH Ha Kna.nblea 10T na uero nso6paJKenue o6p a· 
6arbJeaeMoA ,11.eTaJia, BhlilOJrneHHoe Ha KaJJbKe. B TOM c.11yqae, ecJIR npeJI.· 
DOJiaraercJI B K3>K,ll.OH 003HUHH o6pa6aThlB3Tb O.D.HOepeMeHBO necKOJlbKO 

Poc. l l. Cxer.ta JIJill onpe.n.e.rieHttll t1HaMerpa nJiaHwafi6w noBopoworo croJ1a 
arpera-rHoro cTaHJ{a 

,lletaJJeii, TO HX taKme H3o6pa.iKaJOT HenocpeJl.CTBeHHO Ha ceKtOpe HJIH Ha 
K3JlbKe c y11erOM B33HMHOro pacnoJJO}f(ettHSL ,Ueta.llh .nomtrna C'ib!Tb DOI\a• 
satta e TOM a;.e Macwra6e, 1no n nnaHwafi6a croJla, 

ConocTa BJleHHe H306pameH H H .U,eTaJrn G fiJIOW8)lbfO OJl8 Hllia iUSBI CTOJ!a 
,11.aeT B03MO)f(H0CTb OptteHTttpOB01JHO, HO c ,llOCTaTOlfHOA ,llJJR ue.11eli Kyp· 
coaoro npoeKTHPOBaHHH T01J:HOCTbJO, onpe.neJUITb, MO.IRHO JIH Ha DJJ8HWaf1fie 
.a.a1rnoro Jl.H8Metpa pasMeCTHTb saarnMHoe npncnoco6Jretttte, )l'iHThlBaH 
ra101<e ry nJiowaJt.&, ua KOTopoii, KpOMe caMoli o6pa6aTbleaeMOH ,11.eraJJH, 
6y.nyT p<1SMew;ettbl a.11eMeHTbl npncnoco6JieHMH H ero Kopnyca. OpneH· 
111poeo•rno MOmHo c11n1at&, mo MH sroro co acex cropOH nnowaAH, sa· 
HRTOH KOHTYPOM .neraJJtt (.u.era.1eti}, RO.IDKHO ocraeaThC:fl 100-150 MM 
CBOOO,'l:HOH OJJ0lli8Jl.H C€KTOpa. 003TOMY Bbl6ttpalOT TaKOii ,IUlaMerp DJl8H• 

wali6bl CTOJ!a, KOTOpblH y11,oBJ1eTBOPHJ1 6hl 3TO~y ycJfOBHIO. 
B HarneM npeMepe nm1 pas~utenttff samuMeoro npucnoco6Jien1u1 

c neTaJI blO, H.306paweHHOH Ha p ncya Ket H€00XO,ll,HM CTOJI c ,AH3Metp0M DJJaK ~ 
wafi6w 1120 MM. 

54 



~ 

20. CTO.tlil CH.llOBYe caMO.QeACTBYIOID.He &ntKTpGMeXahll'ltCKHe RpAMO.llHHelivoli ROJt3.'lll (MH 2755-61) 

QeRa R 'l'eXH R~e<:J<llll - .. .. "" - <'I - .. 
Up&KTepHi:TBKll ;; c; 9 c; 9 ;;; Q 0 ·"' 9 

;"; ct .... ..;. .... ..;. ..;. ..;. .,. ... ,., .., 
~ ~ "' 

.,, 
"" "' <!; ~ 

.,. .. "'" ... ..,. ..,. 
"" °" N °" ~ <N 

£ :;;: ~ :;;: :;;: ~ :;;: :;;: :;;: 
::.. ::.. ::.. :» ;.,, ... "' 

Onrosaa uena aa JWMn.11exr, 1115 1170 1470 1480 1590 1630 1945 1970 
py6. 

Pa3Mepu pa5o11eif noaepx- 560x250 650x320 750x400 900x500 106-0X630 
HOCTl:I, MM 

Hatt6oJihrnee ycnJiue n0Aa11u, 800 1000 2500 3150 7000 
KI' 

,Umrna xo.t1a, MM 250 400 320 500 400 630 400 630 500 800 
,UuanaaoHbl paoo•mx non,aq, 26,8-214/ 154-- 26,8-214; l 54- 16,8-137/50,4- 16,S.-137 /50,4- 12,1-94,1/42,3-

MM/MUH ~1228 ..... 1228 -412/316-1293 ...-412/316-1293 ..... 330/ l 59-1239 
CKopoctb 6Ncrporo X0.!18, 6,8 6,8 5,1 5,1 4,8 

Mf.MUN 

/dow,ttOCTb 9JleKTPOABIJf'aTeJig, 
Mm: 
6.wcTporo l.OAa 0,5 0,5 1,0 1,7 2,8 
pa6o'leil noAa'ltt 0,18 0,18 0,5 0,5 1,0 

faCiapllTHble pa3Mepb1, MM 1500x 16sox 1670x i850X 2000::< 2230X 2I90x 2420x 2555x 2855X 
x380x x.380x X450X x450x X530x xssox x630x x630x x760X X760X 
x2so X250 X275 x275 X306 x.306 x330 x330 x400 X400 

Macca, /CB 282 294 346 361 697 732 1093 ll68 1505 1610 

n pH Me q a H H 11: I. CTOJJbl npel1na3aaqeHbl l[lIR YCTaHOBKH Ha HHX ttecaM01I.ellcTBYIOIIlHX y!Jl.OB fJlaBHOrO ABR)f{eHHll (caepJJHJil>HblX. 
paCTO'llfblX, l!JpesepHNX H 11pyrnx 6a6oK) 11J1n np11c11oco6.11enml c o6pa6aTb1SaeMblMH H3,11eJ111flMH c ue.11b10 ocyw,ecTBJlett~ pa601rnx 
UllKJIOB npHMO.IIHHeHHbl'H non,aqu. 

2. ;)/3eJ1 COCTOHT 113 CTOJ!a YM2400, pe.11.yKTOpa COOTBeTcTBylOW.ero pa3Mepa c .llBYMll 3JJeKTpOABHraTeJJ!IMlf H ynopo.B. 



8bJCOTa np ttcnoco6.11emrn Bb16H paeTc H B n pe;:teJiax: 

J1,JIS1 11e-raJiei1 c rat'iap11Tttb!MH paaMepaMll 
B nJiaHe 200 x 200 MM 
CBbJWe 200 X 200 MM 

250-300 MM 
350-600 MM 

TexttH11ecKtte xapaKTepttCTHKH ttet<0Topb1X ttopMaJltt30BaHHhlX y3-
JIOB arperaTHblX CTaH KOB. Bbln y c KaeMbl x MOCKOBCKHM CT3.M KOCTpou Te JI b. 

HbJM saeo.11.oM HMeHu Cepro 0p,!l,}t\OHIIKH.U3e H MttHCKHM aaao.zr.oM al!TOl'.W· 
Tli'lecKHX JIHHHH, npttBe.!J,eHbl B 1a6JJ. 20-22. 

21. 6a6KH CHJIOllble (MH 5550-64) 

Mo~HocTb LIHCJIO otloo po- fa l'ia PHTH hie Orrrona11 11ena 
Mo,D;eru. "JleHT POABHra- TOB Bbl XOAHOTO pasM epbl' MAI Macca, K~ 11 KQ.MnneJCT, 

TeJI:e:, "'m Mila B NllHYTY py<I. 

-
YM 2521-1,00 1,1 465 550 x 250 x 285 79 235 
YM 2521-2,00 1,5 710 580 x 250 x 28.5 79 235 
YM 25.31-1,00 2,2 475 610X 320X 335 124 265 
YM 2531-2,00 3,0 715 640 x 320 x 335 126,5 265 
YM 2531-3,00 1,1 700 580 x 320 x 335 !05 260 
YM 2541-1,00 3,0 480 750 x 400 x 400 206 355 
YM 2541-2 ,00 4,0 725 750x400x400 206 355 
YM 2541-3,00 4,0 480 790 x 400 x 400 217 36.5 
YM 2541-4,00 5,5 725 i90 x 400 x 400 217 365 
YM 2541-5,00 3,0 715 690 x 400 x 400 190 340 
YM 2551-1,00 5,5 725 830x500x4G5 274 395 
YM 2551-2,00 5,5 485 870 x 500 x 465 295 440 
YM 2551-3,UO 7,5 730 870:,. 500x465 295 440 
YM 2551-4,00 10,0 730 900 x 500 x 465 311 465 
YM 2551-5,00 3,0 715 760x500 x 465 247 370 

ITp11Me'laH1111: I. Ba6KH npe.!1,H1l3l!a<1e11bl AJIH coo6mett1111 pe;i{ym11~t HHcTPYMeH• 
TaM epamare.1bttoro JlBl/lKemu1 npl! csepJiemm, se11i;eponaH1m, pa3BepTbl Ba H l\H' qi peae po-
eamm 11 npyrnx 1ex110.i10rn11ecKllX onepau1uix. 

2. YseJJ COCTOHT H3 OOOKI\ II .9.IleKTPOABHraTeJJJI. 

22. CTonbl n0Bopo111ble 11.eJm1eni.11ble (MH 4491-63) 

Ue11a 11 texH H •ieeKal! 
Xa\)0KH~p1<<::"H1Ka 

Onrosa>r uetta .!la KO'-mJieKT, 
py6. 

,[lll3MeTp 11J1a11wall61:i1, MM 
LI llCJIO llC3HltHH 
Bpe~rn noaopOTa Ra 011.110 t1.e­

Jie1me, ceK 
Mom11ocTi. 9JJeKTpo)lBHrare,rrn, 

Kem; 
noBopotbl 
¢lttKC8Ulll\ 

raoap!ITllble pa3Mepb1, MM 

¥M4134 

1185 

800 
2-12 

3,2-9,3 

lv'M4l44 

1225 

900 
2-12 

3,2-9,3 

I 1r'MHS4 

1575 

1120 
2-12 

3,8-13 

1YM41!>4 

1590 

1250 
2-12 

3,8-\3 

1,7 l,7 1,7 l,7 
0,27 0,27 0,4 0,4 

1270x1180 x 1270x ll80 x 1595 x !500X 1595x ISOOx 
x~ x~ x~ x~ 

Macca, Ke 1115 1155 1667 1590 

fl p 11Me11 a H H 11: I. C10JI1>1 npeJJ,11as11a'lel!bl JlJlfl 11ep110J(ll'lecKoro noeopOTa o6pa· 
6aTb!BaeMblX H3J(eJ!Htt c OAHOJ'I. pa6011eA 1103H1!;1111 Ha .npyryro. 

2. YseJJ COCTOHT us CTOJia ll pell}'KTOpa c .llBYml 9JleKTpO,!lBllraTeJrnMll, 



Bb!6paa yttmpmmpoaaHHhie y3JJhl, CM)lyer npoaepttTh B03MO>KHOCTh 
l!X conpi:imemrn no pa31\1epaM npttcoe)lHHJJTeJ1bHblX nosepxHocTefi, a TaK­
me y3.JIOB c 03306 bIMH J(eTaJIHMH. 

OnwaaH ueua arperaTttoro cn:HKa Momer 6bJTh c )locrnTo'!ttoti Jl,JHI 
Kypcoeoro npoeKrnpoaattHfl TO'iHOCThJO onpeiteJJetta ttCXOJtH 11s seca Toil: 
HJBI HHOH KOMTIOHOBKH (Ta6J1. 23). llattHble Ta6.rmllhl COCTaBJleHbl Ha OCHO­
samm pyKoBO.IJ.suuttx r.taTepnaJJOB no onpeneJieHHJO CTOHMOCTH arperaT­
HblX crnHKOB B CKBAJI M3AJI tt CKB-1 MocKoBcKoro 3aaona ttMeHH 
Cepro Op.D)KOHHKtt)l3e. 

23. Op11e111Hp0Bo'l111.1e 11,e11bl JI.JUI arperar111.1x ua11KoB 11cxon11 113 r:eca 
cTaHO'IHOro o6opy)l.OB3Hllll 

I 

lllnoj:lp KON·l 8"<: CTaH· 1 ·cM~~~. 
nonomm Ka, T TblC. p}'li.. 

Bepr11Ka.'lb11htil OJIHOKOllOHRblil c noBOpOTHbiM CTO.llOM 

Bepnma.1 hHblil Oll.l10Ko.10HHb1Ji co crnunonapHwM rrp11-
cnoco6.~enue;,1 

fop11301JTa.1bHbllf Oll,llOCTOpommn c llOBOPOTHhn! CT0.10M 

rop1no11Ta.1bHblil Allyxcroporrn11ll: c noBopoTHhlM CTo.10.\1 

fopH3011T3.1blihlH rpexcTOpOHHHIJ c llOBOpoTHhl\f cro.~OM 

fop11J0Hra.%Hh1ll: o;v10cropoHHllll co crauuonap11wM npu­
cnocoo.ne1111e~·1 

fop1noHTa.1bHhlll )l.ByxcropOHHUl\ co CTau11011apHb!M l'!Pll· 
cnoco6.11e1111eM 

fop1130HTaJlhHhltl TpexcTopOHHHH co CTa~HOHapHhlM np11-
cnoco6.11eHHeM 

fopH3-0HTaJlbHhlll OAHOCTOpoHHllA c nO!lopoTHblM 6apa-
6aHOM 

fopllSOHTaJlhllhlll ABYXCTOpOHHllll c IIO!lopoTHbl~I 6apa-
6attOM 

am 

B2n 

B!C 

rm 

nn 

rJn 

nc 

f2C 

f3C 

flB 

f26 

12-16 19,0 
16--20 21,0 

12-lti 22,0 
16-20 24,5 

I0-12 15,5 
12-16 17,5 
JG-20 19,0 

8-~IO 18,5 
!0-12,5 18,5 

10-12 19,5 
12-- 16 22,0 

12-16 25,0 
16-::0 28,0 

IC-!2 16,5 
l2-J6 18,5 
IG-20 21,0 

W-\2 17,5 
12-i6 19,5 
15-20 22,0 

10-12 19,5 
12-16 22.0 
16-20 24,5 

~-lO 16,5 
10-!2,5 18,5 

16-20 26,0 
20-25 29,5 

Bee ROMilOHOBKH onpe.n.e;rnerc51 cy:,1MnpoBaHtteM BecoB Kor-m.neRrns. 
H3 KOTopwx COCTOHT KOMilOHOBKa. Pnc. 10 .n.aeT npeACTaBJleHne 0 KOMilJleK· 
Tax' BX0.11.51W.H x B KOM !JOH OBK y sepTH KaJl hH oro CT8H Ka c noBopOTH blM 

AeJlHTeJlbHblM CTOJIOM H ropH30HT8JlbHOro CT3HK3 G OOBOpOTHblM ,u;enn~ 
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TeJIWl&tM 6apa6a.ROM. TaKHM o6pa30M, uanpHMep, ,1vu1 seprnKaJibuoro 
CT8HK8 c nosopOTHblM CTOJfOM sec KOMIIOHOBK!t onpeJJ.eJIHTCH KaK 

K =Kl +1(2 +1(5; (26) 

AJfll sepTttKaJlbHOro CTaHK3 c nosopOTHbIM CTOJIOM H OJJ.HOH ropH30HTaJlb· 
noit 6oKosofl cTattnHoii 

K = Kl + 1(2 + K3 + K5; 

.ZVHI 6apa6auuoro CTaHKa c .D.BYMH npHCTaBK3MH 

K = 2K3 + K4. 

(27) 

(28) 

flOAOOHhlM o6pa30M MOfYT 6b!Tb onpe.neJieHbl Beca H .n,pyrux KOMilO· 
HOBOK. llaHHbl'e 110 secaM KOMnJieKTOB, COCT3BJIHfOlll;HX KOM110HOBKH, npH· 
B~Hbl B ta6JI. 24. 

Karempua peMoHrttoA CJIO/KHOCTH arperaTHoro cTattKa pacetlHTbl'BaeT· 
CH TaK: 

P=uS±m, (29) 

r.Lt.e s - CTOHMOCTb arperaTHoro CT3HKa, Tb!C. py6.; 
u H m - K09¢$ttUHeHTbl, 33BlfCHID;He OT KOMllOHOBKII CTaHKa H KOJIH• 

llecTBa HOpM3JIH30B3HHhlX Y3JJOB B KOMTIOHOBKe. 
l!JIH CTaHKOB, KoMnouoeKa Korophl.x noKasana aa puc. IO a e 6, 9TH 

KO~HUHeHT~ COCT3BJIHIOT! 

u m 
DpH KCJlll'lecTae ttopMaJlH30BaHHblX 

Y3JIOB (CliJI08blX CTOJlOB H CllJlOBblX 6a· 
l'foK), paattblX I o.64 +2,() 

npu KOJlllqecT6e HOpMaJIH30BaHHblX y3JloB >I I.2 o-l ,6 

flpHMep cxt>oPMJTeHHH tfloPMYJTHpa no yKpynHeHHOMY pacqery uem,i 
H KaTeropHH peMOHTHOH CJIO/KHOCTH arperaTHOfO CT3HKa npHBe,!leHbl 
B npHJJO>KeHHH lV. 

flpuMeHeUHe CTaUKOB c nporpaMMHblM ynpaaJ1euneM 

CrattKK c nporpaMMHblM ynpaBJleHueM (HY) cotteraJOT TOttHOCTb cne· 
11H3JIH3HpoBaHHblX CTaHKOB H HMelOT 6oJiee Bb!COKYIO npOH380,11,HTeJlbHOCTb, 
qeM CTaHKH OOUJ,ero ff33H3lleHHH (B 2-5 pa3). 0Jl.H8KO CTaHKH C nY 3H3· 
qllTeJlbHO CJIOJKl:lee 06bil1Hh1X, CTORMOCTb HX noKa ewe .noBOJlbHO BblCOKa 
It npeabnuaer CTOHMOCTb yttnBepcaJibHbIX cranKoB s I ,2-8 pas. TeM He 
MeHee op0H3BO,D.CTBOCT3HKOB C flY 6Jiafo,!1.apH RX cymectBeHHblM npem.iy• 
UleCTBaM nenpepbIBHO yaem1q1rnaercn, CJle.!!;OBaTeJlhHO, ff CTOHMOCTb HX 
6yAeT nocTeneHHO CHff)KaTbC5l. 

06JTaCTb 11pHMeHeHH5l CTaHKOB C flY ,11,0CT3TOllHO llIHpoKa K3K DO XapaK• 
repy TeXHOJIOfHlleCKHX onepaunfi, TaK If no THllaM npOH3BO)lCTB, ,11,Jlfl KOTO· 
piiX OHH rrp et(ttasaa qaIOTCH. Do nocJien.aeM y n p H3H a KY c 03tl3Hhl u ycne W· 

HO lfCl10Jlb3YlOTCH CTaHKH C flY K3K ,11,Jlfl e,1l,HHHllHOfO H MeJIKOCepnlieoro, 
TaK H ,11,JIH Kpyneocepnflttoro H Maccoaoro npo11sso.ncTBa. TaK, a HacTOH· 
mee speMH yJKe onp~,11,eJIHJIHCb cJie,11,y10ume B03MO~HOCTH HCfiOJib30B3HHH 
craHKOB no Tllfl3M npoH3BO,!l.CT83. 



-, 

24. OJ)KeHTHflOB()qH1>1A aec Ko11t11nel(T08, llXO!(Slll(lfX B ll"OMITOHOUKY arperaTHl>IX CTaHKOB (pHC. to), let 

¥ Slll>I', ollJ)eAe.rnnolll:ne Bee KOMTT ne KT a 

C'l'O.UI CHJIOBble: 

YM2424-YM2434 

YM2444-YM2454 

YM2464-Y M24 7 4 

noaopornble crom;1: 

YM4134 

YM4J44 

YM4154 

YM4164 

flooopoTHble 6apa6aHbl npn Konw&ecrae 
n03Hu:m{; 

4-6 

6-8 

Kl {K2 

2970-3170 • 

6180-7530 

11600-12900 

8040 

3330 

4350 

4810 

K3 

1700~2000 

3000-4000 

5250-6500 

K4 lnrm A, MM) 

12.50 I 1600 

4600-.5300 5500-6350 

5300-6300 6350-7050 

KS lnpn llhlCOTC npucnOCO(I.. 
ne1111si, M.11) 

2.50-300 I 350-600 

400-700 700-1000 

450-750 750-1200 

500-900 1200-1800 

~1400 1500-2000 



t. CTaHKll c nY TOKapHoil rpynnhl npHMeHSHOTCSI B MaCCOBOM, cepnfl· 
HOM lI e,!{HHH'lHOM npOH3BO,!l.CTBe. 

2. <Ppesepttble, caepJIHJlhHble 11 pacro11eble CTaHKII c DY - B cepttfl· 
HOM H HH,!l.HBH.llY3JlbHOM npott3BO,!{CTBe. 

3. UJ.11mpoBaJibRhle CTBHKlI C CTY - B cepnfiHOM npOH3BO,!{CTBe • 
.ll.aHHhle no B03MO:rKHOCTH J!Cfl0Jlb30B8H!HI K3}!{,!{0H H3 M0,!{€JlH CTBHl<OB 

C nY B yCJJOBHl1X onpe,11.eJieHHOfO TJma npOH3BO,!{CTBa npHBO,!{HTCH B nae· 
noprax craHKOB. )lm:1 eatt60.11ee pacnpocrpatteHHblX ore11ecweHHblX MOM· 
JT(:'H craHKOB C DY TeXHUlfeCKtte XapaKrepHCTllKll H OilTOBble UeHbl npHBO,!{lH· 
Cll B npHJIO:lKeHHH lV. 

B MO,!{eJHIX crauKa ,!{Jill 06ostta'leH1rn crenenn aBTOMarnsaumf ,11,06an· 
JJ51eTC516yKaa ¢ c uncfipofl: <PI - CTaHKH c uncflpoaoll HH.lllIK3UlleA H npe.u· 
tta6opoM KOOp.D;HH3Thl; ¢12 - CT3HKI1 c fl03llUHOHHb\MH H npSl.MoyroJibHblMH 
ClICTeMBMll; 4>3 - CT3HKH c KOHTYPHblMH CHCTeM3MH; ¢14 - CT3HKH c ytttt• 
aepcaJlbHOH CllCTeMOfi M11 TI03HUHOHHOH H KOHTypttoil: o6pa60TKH. 

Dptt BblnoJitteem1 Kypcoaoro npoeKTa a paJle c.rtyllaes Momer oKasaTb· 
Cll ueJ1ecoo6pa3HbJM npt1Mettem1e CT3HKOB c nY. K OCHOBHbJM ycJIOBH51M 
UeJiecoo6pa3HOCTH MQ}!{HQ OTH€CTH CJie,11.yIOruee: 

I) o6pa6orKy OTBepcrnfi cJio/Kttofi n::oMeTplltiecKofi ¢opMhJ, rpe6y10-
1uux npnMeH€HHH HeCKOJibKHX nocJJe,rtOBaTeJlhHO pa60TalOWHX HHCTpyMeH· 
TOB, a T8K:lKe o6pa60TKY rpynn OTBepcrnfi Ha CBepJJlI.IJbHblX H pacT011Hb!X 
c.aHKax. at11 BHAbl 06pa6oTK11 MoryT 6bITb Bb!IlOJIHeHbl Ha crattKax c DY 
6e3 ll3fOTOBJJeHHff cneUHBJlbHOH OCHaCTKH (KOH.11.YKTOpOB, KOilttpOB HT. JI,.). 
l(QTOp a SI. o6bJ11HO np HMeH HeTc j] Ha }' Hll Bep caJJ bH b!X CTaHl{BX; 

2) ueo6xo.n.11MOCTb nocrpoettttSI. npouecca no npnmumy KOHUempaum1 
onepaunfi, T. e. cocpeJ1,0T0\1€Hlll1 B03M0)Jl'.H0 60JlblllefO 1:1HCJla O,!l.HOTHilHblX 
BHJl,OB o6pa60TKH Ha OJl,HOM pa6o'leM MeCTe; 

3) Heo6xO.ll.llMOCTb yMeHbWeHHff JJ.OJJH BCilOMOfaTeJibHOfO apeMem1, 
Koropoe saTpaqnnaerrn B paccMarpHBaeMoil onepamm Ha npneMbl, CB5i· 
sattttwe c l-13MenettHeM pem1-1MoB pesattHH, nepexoJtoM c o6pa60TKB O.ll.HOfi 
nosepXHOCTll Ha ,11.pyry10, CMeHOH pemyruero HHCTpyMeHTa H T. n., I.I.TO 
o6bJ11HO ttMeeT MeCTO np11 110CJJ€llOBareJJbHOl1 o6pa60TKe H€CKOJlbKHX 
noaepxttocrefi tta yntteepcaJJbtt1:.tx craHKax; 

4) o6pa60TK8 tteCK0,1bKHX aIUlJIOntllHblX .n;e-raJJett Ha OAHOM CTaHKe, 
KaK ::iTo ttMeer MeCTo a ycJ10BHHX cepnifttoro npo11sao,n:cTsa. B 9TOM CJlY· 
qae np1niettem1eM crattKoa c DY Mo>1rno coKparnrh apeM11 tta nepem1-
Jia.ll.KY o6opy.n.oaaBttH; 

5) aosMo:mttocrb coRpamemrn 'lttcJla oneparopoa ane,n:eH11eM 11moro­
crattoll:Horo o6cJJy }lutBatt tt ff. 

Pa6ora no c0craa.1em110 rextto.~orw.iecKofi ,n:oRyMettTauJm o npttMeHe· 
HIIB crnttKos c DY BKJ11011ae1 c.ne.ny1oume :iranb1: 

I) cocran.11emre TexuoJJorm1ecmro npouecca MeXaHJJ'lecKoii: 06pa60T-
1m )\€Tami H Bbl51BJJeHHe OnlO'pauuti, Ha KOTOpbl:X np11MeHeHHe CT3H· 
l\OB C flY npHHIIJJnHaJlbllO B03MO:fKHO H, no BCeH Bep051THOCTll, UeJleCO• 
o6pastto; 

2) BblOop CT8HKa C nY, KOTOpb!H MO%HO 6bJJJO 6bl npttMefll.Hb H8 HaMe• 
qettHb!X onepaum1x; 

3) Textto.norttqecKaH paspa6oTKa 11epTema neraJJH (onepaunottuoro 
~CKIJ3a) JI.JUI BhlilOJIHeHIUl HaMe'leHHOtt onepamrn: Ha CTaHKe c ilY; 
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4) COCTaBJteHUe pact1e'fHO·TeXHOJIOrHt1eCKofl I<apTbl KOlllaH)l u BeJllt• 
l.J.H H nepeMew,emt fl HcnOJIH uTeJI hHbJX op ra HOB CTa H Ka c TIY; 

5) reXHHK0·.3KOHOMHtleCKoe OOOCHOBaHHe npuMeHemrn: CTaHKa c" nY. 
'TeXHOJIOrttl.J.ecKHH npouecc MeX3Hll'·leCKOfJ o6pa60TKH c nepcneKTIJBOi'r 

npuMeHeHHSI CT3HKOB C ny B OTHoWe!Hll1 nOCJ\e,liOBaTeJibHOCTH onepa1rnfJ 
o6pa60TKH, cocraBa onepaum1, pac'leT3 pemHMOB pe3aHHH, Bhl6opa MO)le· 
JieH CTaHKOB B npuHu1rne IlO,!l'lHHSletCSI TeM me npaBJtJiaM, 'ITO H ,!lJlfl 
CTa HKOB c HHhlM ynpaBJieHueM. llp yrm.m CJlOB3MH' nepBOH31.J.3JlbHO MO>KeT 
6bJTh cocrasJiett Tex110JIOflflleCKttii: npouecc c optte1nauuei-i: tta 06hlt1m,re 
ctattKu. LlaJiee attaJIH3HPYJOTCfl Te onepauuu, tta Koropb!X npnMettettue 
craH KOB c nY MOLKeT 6blTb ueJiecoo6pa3HO. Onepau1m .11.omi<Hhl 6b!Tb npo· 
31HIJIH3ttp0B3Hhl no 9JleMeHTaM BCilOMoraTeJlbHOrO speMeHu H BhJCK833Hbl 
coo6pa:mett HSI 0 B03MO)KHOCTH yMeH bWeH H fl BCOO/o.!Or aTeJI bHOro B p eMeH H 

npu nepexo.11.e Ha o6pa6oTKY tta cTattKe c ITY. Srn coo6pameHHH ua )l3H· 
HQM 3TaOe MOryT paCCll13TpHB3TbCSI K3K nre)lBaprneJibHhle, TaK KaK OKOii· 
t1aT€JlbHO 0 Bbmrph1We BO epeMeHH MOIKHO cy,llJJTb T0.1bKO TOf)la, 
Karna Bb16paH coeepwettHO onpeAPJJeHHbli-1 CTaHOK c DY H onepau.Hn 
o6pa60TK1-i JI.eTaJIH Ha tteM npottop~mpoBaHa c yqeroM xapaKTepncrn1m 
cranKa. 

Hopm1posattue onepau,HH Ha crafn;e c flJ.' MO>KeT 6h1Tb llbinOJIHetto 
ro:rhi<O nucJie nepepa6orKH qepre.wa HJIH one pa u11011Horo :ic KH3a taKll~I 
c6pa30M' 4T06bl OH 6hJJl 6bl np HfO)leH ;:J.Jl5J COCTa RJJeHJrn pac11eTHO·T€X­
H o.rnr 11 'lee KOH Ka pTb! KOMa HJl u seJI ll 'I HH nepeMe !Ile t-H1 A n c n OJI H nre Jl h­
H hl X opraHOB CT3HK3. 

KorJI.a onepomrn np0Hop11mpoaa11a, Heo6xo.1uwo 11a octtoBaHttH rextt11· 
K0-3 KOH OMH qec ]{QfO pacqera n yreM on pe!1.e.ne r I H )j n pH B€!1.e H H b1X 'ID.COB b!X 3a­
Tp ar Ha pa6o'leM Mecre OO!\a3aTb UeJieCoc6pa3l!OCTb npHM€HE'HHfl CTaHKa 
C nY BM€CTO, HaOp!Hlep, }'HIJBepca,1hH0fO cra1-ma. npllB€,IL€JIHLI€ 'l3C0Bh'e 
3aTpaTbl paCC'lHTblBalOTCfl no MeTODJllW, 113JJQ)KeHJ!Oi-i: B pa3,[l,b1e «Bb16op 
Bap!l.1HTa T€XllOJJ0fl-JllecKoro Mapwp yra H ero TeXHHIW-3/WHO MttlleCKOe 
o6oCHOD3HH€)), 

Tex Ho:iorn 'lee Ka H nep ep a60TKa 'le pema MJI tt one pa u:nomwro scKttaa 
,n:.rrn onepmurn, tta KoropyJO npe.n.noJiaraerc5l 3anpoeKrttpOBaTb CTaHOK 
C nY, Be,]leTC51 p83JllJllli blMH CfJ0C06aMJJ B 3aDHCUMOCTII OT nrna H M0)]:€JlH 
crnHKa H xapaKrepa BhlilOJJH51eMofi onepaumi. Mero11ttt1ecKue yKa3aHH5l 
no Bb!OOJI!leH11JO 3TOM pa60Tbl M3JIO)KeHb! B cr;euua .. 1bHOi°I H cnpaBOllHOH 
Jittrep:nype {I 2, 13, 14, 151. llaHHble, Heo6xoJJ.HMble JJ.JJ51 BblTIOJIHemrn 
STOM pa60Tbl. COJJ.ep )K3TC51 Ta Kllie B Tex H li'-/eC rm x xa pa Krep lJCT!-lK<lX CTaH. 
!\OB c nY. 

Pac'ltrHo-rexttoJJomqecKaR Kapra cccraBJISJeTcsi Ha octtoeattHH no,n~ 
po6ttoi"1 pa3pa6ornu onepauuu rexHOJIOff!IJecKoro npouecca u nepepa6o~ 
Tattuoro qevrema. B Kapte nocJJeJJ:OBaTeJibHO yKa3hrBafOTCH ace KoMaH)lW 
.llJI 5l OCyUJ.eCTB.'leH H 5l 33rT poe KTMpOBfl H H Oi"J Ha CTaH Ke C n ~· o6p a60TKU, 
BeJlttllHHbl CKOpOCTH H uanpaBJJeHHSI nepeMerueHHH opraHOB CTRHKa. 

B ~aJJbHeiiweM tta octtoaaHuu pact1eTtto-rexHoJ1orn'lecKoi-l Kaprbl 11a1:1· 
Hble K<lpTbl npeo6pasyKYTC5l B CHCTei\IY KOM3Hll nporpaMMOHOCHTeJrn, npe· 
.nycMOTpettttoro )laHHbJM craHKOM 

YKa3aHttSI no cocraBJJeHHJO paclleTHo-rexHoJJorttt1ecKttX 1uipt ra1<me 
npuBOJl5lTC5l B JIUTeparype ( 13, 14 l. 
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PAC4ET nPHnYCKOB 

Dptt BhIIlO.~IHeHHH Kypcosoro npoeKTa pacqeT npunycKOB ea MexaHH· 
qec'KyIO o6pa6oTKy npousBOll,HTCH paci1erno-aHaJ1HTH1lecKHM MeTOAOM 
u no Ta6.1rnuaM. 

Pacqer npm1ycKos n onpe)l.eJie1rne ux BeJittll.BH no Ta6n:HuaM MoryT 
UjJOH3BO)l.HTbC.ll TOJlbKO nocJie Bbl6opa onrnMaJibHOro .ZtT:UI )l.3HHblX ycno­
mdl: TeXHOJIOrttll.eCKoro MaprupyTa H Bhl6opa MeTO.a;a noJ1yqeuna sarOTOBKH. 

ha OCHOBaHJUI pe3yJibT8TOB olipe)l.eJieHHH npunycKOB pac11eTHO·aH8J'IH• 
TH'lec KHM MeTOll,OM )I.JI H paCCllHTaHHhlX noaep XHOCTeli B KOHUe 9Toro pa3.!l;ena 
npuso,11,uTca rpacf>u11ecKaa cxeMa pacnoJimKeHtta o6rn.11x" Me>Konepauuou­
HblX npunycKoa u ;:i;onycKOB (cxeMa npttRe.!l;eHa Ha puc. 14) . 

.UJHI YAo6cTea pac11er CJiei:i;yeT npaH3BOJJ;HTb a BH.!le Ta6JI. 43 • 

.llaHHble Ta6JIHllhl IJCil0Jlb3YIOTCH HenocpeJtCTBeHHO )I.Jiff nocrpoeHHSI 
rpacf>u11ecKoii: cxeMbI, a TaK>Ke JlJlff 6bl· 
CTpOH nposepKH npaBHJlbHOCTH npou3· 6 
BeJteHH hi x pRc ll.eTos. 

PKc. 12. CxeMll JVHI 011pe11.e.rreR1111 Mlllt'l!MaJJh• 
H1lro H MaKCHMaJlbHOro llPOMemyro'IHblX llPll· 
nytKOB npH o6pa60TKe Ra H&CTPOCHHOM CTallKC 

Ztmox 

Pnc. 13. CxeMa pacnoJimKeHHll 11p0Me· 
>KyTO'IHblX np1mycKOB 

B OCHOBHOM, 38 pell,KlfM HCKJIIOllettueM, npu pa3pa60TKe KypCOBblX 
npoeKTOB npuMeHReTCfl. MeTO,JJ; aaT0MaTtt11ecKoro nony11emrn pa3Mepoa, 
T. e. o6pa6oTKu Ha npeJtsapHTeJibHO ttacTpoeHHblX CTaHKax. TaK KaK a 
.:rrDM CJly•rne 3afOTOBKH nocTynalOT Ha o6pa60TKY c l'.OJie6aHueM pa3MepoB 
11osepx110CTe1'l, no11J1e)l'31UHX o6pa60TKe a npeJteJiax JJ;onycKa, TOH AettCT· 
BHTeJlhHh!e npttnycKH Ha o6pa60TKY )];Jiff 9THX noBepXHOCTeii Ha )l.aHHOM 
nepexoJJ;e 6yllyT HMeTb pa3J1Hl1Hble SeJIHllHHh1. KoJ1e6aHue pa3Mepos, no· 
J1y11aeMblX npu o6pa60TKf', npOHCXOJJ;HT no npttllHHe HeWOCTKOCTH TeXHO• 
JJOrl{IJeCKOH CHCreMbI, T, e. pa3JIHl!HOH ee no;:i:aTJJHBOCTH B pe3yJJbTate 
KOJJe6aHHH npnnyCKa Ha 06pa601Ky. 

TaKHM o6pa30M, KaK BM)J.HO H3 pttc. 12, y 3aroTOBKH c HattMeHhillHM 
npeJtMhHbTM pa3MepoM amin nptt o6par5oTKe B pasMep b ttattMeHhlllHit 
npunyCK Ha o6pa60TKY - ZJmin. a y 33rDTOBKH c H3HOOJlblllHM npeJJ;Mb• 
HblM pa3MepOM amax H8HOOJlblUHH npnnycK Ha o6pa60TKy - Z1mn• 

PacnoJJo>KeHue noJJeii npttnycKoa H MeJKonepaUHOHHhlX i:i;onyCKOB Ha 
JlBYX CMe}KHl>IX nepexon;ax o6pa60TKH 9JieMeHTapHOH nosepXHOCTM npn 
o6pa60TKe Ha npeJJ;Bap1tTeJibHO H3CTpoeHHOM CT3HKe MO}J{HO rpacfm11eCKH 
H306pa3ttTb, KaK noKasatto Ha pttc. 13, a. H0aqe BhirJrnJUtT pacnOJ10H<eHH:e 
MHHHM3JlhHOro H M8KCHM8JlbHOro npttnyCKOB B TOM CJiy11ae, Kor.na o6pa· 
6oTKa npott3BO,n;HTCH no MeTO,lJ;y npo6HhlX npoxo;:i:os. 3TOT CJ1y11aa noKa3aH 
Ha pHC. 13, 6. 
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t:;.aK :me Bhlr.rrn.n.nT cxeMa pacnoJ1o:meum1 noJl:H npnnycKoB npn noc.ne­
JlOBareJibHOM nptt6JJH>KeHHH K Sa,ll8HHOMy paaMepy, nanprJMep npu MH~ 
ronpOXO,llHOH o6pa60TKe (WJIH<pOBaune, XOHHHfOBaHne H T. n.). Ilpn 
STOM ll3·3a cpaBHHTMbHO ue6oJ:ibWHX ycHJIHii pesaHttff ynpyrne or:ma­
THff B TeXHOJIOfH'!eCKOH CHCTeMe DO'ITH OTCyTcTBym. JrOMY cnoco6CTBYeT 
T8KlKe crpeMJiemte pa60l1ero IIOJl)'llHlb H8HOOJlbWHH 11pe,a:eJibHhlli 
pasMep no npOXO)lHOMy K8JIH6py. 

IlopH.!1,0K paC11eT8 npHnyCKOB Ha oopa6oTKy H npe,neJJbHhlX paaMepOB 
no TeXHOJ1orn11ecKHM nepexo}laM npttBe.lleH e n6JJ. 25. 

25. Oopii.AoX pacqna npMnyc11on Ma o6pa6on:y H npeAe.llbHWx puMeJ>OB 
no TCXHOJIOnl'leCKHM nepexOA8M (3] 

,ll,lt11 11apyJKHWf rrooep:irnocrnA 

2 

I. 00.llb3Y.11Cb pt16o'IHM 'lepTeJl<OM .U,eT8JIH H KapTOA TeXHOJIOrH'leCKOrO npouecca Mexa­
Hn'lecKOl'i o0pa6oTKH. samtCa'fb B pac'leTHYIO K8PTY o0pa0aThJ8aeMble .9JleMeHTapHble 
noeepirnoCTH 38rOTOBKH " TeXHOJIOrH'lttKHe nepeX0,!1,bl ot5pa6oTKH B nop11,11,Ke DOCJle• 
JlOB3TeJlbHOCTH HX BblDOJIHeHHH no K3iK,11,0li. .9JleMeHT3pHoJI: noBepXHOCTH (;ff llepHO· 
noll. 11aroToBKH .10 OKOH11arenbHOl'i oOpa<XITKH 

2. 3anHC3Tb 3Ha11ennH Rz, T, p, ' u ri 

3. Onpe.o:eJIHTb ))<!C'leTllble l!eJlll'IHHbl MllHHMaJlbHblX np11nycRoe Ha o0pa6oTRy no BCeM 
Texuonorn11ecKHM nepexo.u,aM 

4. 3anncaTb AJIH KoHe'l.HOro nepexo,11.a e 
rpa<!Jy cPac'leTHhll'i pa3Mep• uanMeub• 
WllA npeAeJlbHbli!: pa3Mep AeJ3JIH no 
'lepreJKy 

5. )lm1 nepexo.na, npe.nwecTByromero 
Koue•rnOMy. onpe.D,eJIHTb pac11ernblfi 
pa3Mep npHOaBJlelllleJlt K i13HMeHbllleMY 
npe.neJ!bHOMY pa3Mepy no 11.epTeMY 
pac4ernoro npunycKa Zm1 11 

6. IlocJJenoaaTenbHO onpe.n.ennTh pac­
'leTnble pasMepbl ,11.JHI Ka1KJ10ro npell· 
mecTByromero nepexolla npn6anJle­
HtteM K paC'leTHOMY pa1Mepy CJJeAYIO· 
mero 3a HHM cMeJKuoro nepexolla 
pac11eTuoro npunyCKa zm!n 

7. 3anncaTb 11a11.Meub11me npe.aeJJb· 
Hble pa3Mepbl TIO l!ceM 'reXHOJIOrH· 
'lecKHM nepexOJlaM, OKpyrJIAll HX 
yeenn11.eutteM pac11eruux pa:JMepoa; 
oKpyr JJeune nponaeo.nnTh AO TOro lKe 
3HaK3 necnTH'IHOA ,npo6u, r. K3KHJ\t 
,11,au .n.onycx ua pa3Mep ,!1.JIH falK.a:oro 
nepexo,11.a 

8. Onpe,!leJluTb uau6onbwne npe.o:eJJhHble 
pa3Mepu npu6aB.11ettHeM JJ.OnycKa K 
OKpyrneuaoi.ly HaUMeilbWeMy npe. 
,!(eJlbHOMY pa3Mepy 

4. 3anucaTb .o:na Koue11.uoro nepexo.n.a e 
rpaipy •Pac11eTublA paSMep» uau60Jlb· 
wufi npe,aeJJblluJl pa3Mep .lleTBJIH no 
'lepTemy 

5. ,llnn nepexo.11a, npe,!(wecrny10mero KO· 
11e4110My, onpelleJIHTb paC'leTHbIA paa­
Mep Dbl'IHT3HHeM Hl 11au60JlbWero npe. 
.neJJbnoro pa3Mepa no 11.epre1Ky pac­
'leTHoro np1mycKa zmlo 

6. TiccJJeAoearenbuo onpelleJIHTb pac'leT· 
Hble pa~11tephl llJlll KamAoro npe;i,we· 
cTBy10mero nepexolla Bbl'luTaHtteM u1 
pac11ernoro pa311tepa cne,1J,y10m.ero sa 
HHM CJ1te1K11oro nepeXo)l,a pac11eTHoro 
11pu11ycxa zmln 

7. 3anucarb 11a116onbwne npen.enhHHe 
pas11tepbl no BCeM TeXHOJlOrH'lecKHY 
nepexo.naM, OKpyrJ111ll nx YJltettbwe· 
HtteM pac4eTJJblX paaMepou; 0Kpyrne­
u11e 11poH1eo.11uTb r.,o Toro JtCe SHaKa 
.u.ecnwrnoA .n.pot5H, c xaKHM AD AO­
nycu ua paaMep 11nn Ka1K.n.oro nepe­
XO.lla 

8. Onpe,aeJJHTb HaHMetthwue npe.nenbH ,:e 
pa3Mep1>1 nyTeM llbl'IHTaHHH .1onycu 
us oKpyrneuuoro uau6oJJbwero npe­
AeJlbHOro pa.~epa 
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9. 3am1caTb 11peJle.~bttble stta'lemrn np11-
nycKOB Zm.x KllK pa3HOCTb 11a1160Jlb-

9. 3anaCJTb npe.l\eJJbttbie stta<reHHll np!l· 
nyCKoB Zmax Kai\ pa3HOCTb HallMeHh­
WllX ITpe)leJJbHblX pasMepoB Ii Zm;n 

KllK pasHOCTb HaHOOJJbUIHX npe11.eJJb· 
HbiX pasMepoti BbllTOJ!HfleMoro 11 npe11-
wecTBy10w;ero nepexoAon 

WHX npe.11eJJhHblX pa&\JepoB II Zn1ln 

KaK pa3HOCTb HllHMeHblllllX npe)lNlb• 

Hb!X pasMepo11 rrpe,nwecr11y10ll.\ero 11 
BbllTOJIHSJeMOfO nepexoll,OB 

JO. OnpeD.MHth 06w.11e np1mycKH z0rnax 11 t 0rnln' cyMMttpyll npoMemY'fO<lll1>1e np1mycK11 

11a o6pa6oTKy. 

11. npoaepllTb npaBHJlbHOCTb llpOll3Be!leHllbiX !)llC'leTOB 110 qiopMyJJaM; 

Zimax - Zimln = t;_I - o; 
2ztmax - 2z;min = 0D1-1 - bD; 

z -z =o-a; 0 max 0 min 3 A 

2z0 - 2t0 = ~D3 - ioA 
max min 

12. Onpene.H!Th 06u111A HOMllHaJJhHblll 12. OnpeJleJIHTb o6umf\ 11o~rn11aJJhl!biH np11· 
nycK no 4JopMy Jia.\1: npttlTYCK no qiopMyJ1aM: 

z0 = z0 + H. - HA; 
HOM mlo ~ 

2z0 = 2z0 1 + HD 3 - HDrr 
HOM m n ..., 

20""" = z0 min + 8 3 - Bil; 

2zoHoM = 2zom111 + BD3- BD/J. 

n p II Me" a H n 11: 1. B CBfl3H c pa1Hoxapa1nepHOCTblO n.elfcTBIIH rrptt pac<1e1e r<n· 
Mepoa JlJlll HapynrnblX H BHyTpeHHllX nosepxHOCTeli per<oMettnyeTCll BO H3Cle}f{3Hlte QWJI• 
t'ior< rpynm1poaaTb B pac'!eTHofi l\apre Hapy11rnhle H Bttyrpemme noaepxttocr11, a tte 
::ianncwsaTb 11x 11nepeMe11rny. 

2. flp11 o6pa6oTr<e asauMOCllH33HHhlx nJ1oc1mx nonepxHocreii or 11epeMeHHh1x 6a1 
peK0MeHJlyerc11 crpoHTb paaMep11ble llenn, onpeneJJ1110ll.\He s3anMoce11ah c6pa6arhmaeMofi 
JJOBepxHOCTH c H3MepHTeJJbHOli 6a.>OH. 

3. B p!01;1e cny'!aes UMecoo6paslio no cooGpamenMf!M pe1K11MflblX ycJJoBHli 06p36on11 
npttrrycK, pacC'l!\TaHHhlll Ha qepHOBYIO o6pa6oTKy. pac11pene .. 111Tb Mem,ny 'lepHOBOl! H llOJJY• 
'IHCTOBott oopa60TKOfl; llpH .9TOM 60-70',i) paC'ICTHOrQ npnnycKa pei{0.\1eHJtYeTC51 CHl!llaTh I 
np11 'lepHoeof:l 06pa601Ke n 30-40% - npn noJJprncroeoii o6pa6orne. • · 

4. HoM1rn11JJbHhlli npnnycK onpe,ueJJ5leT~fl JJH!Ub B ue.111x conocrne J!eHHH c Ta6,rn<c· 
HLlolll HJl!I npolJ3BO)ICTBeHHbHltlf Jl3flHWMH • 

.lXm1 y,1106c1sa see aHaJ111rnqecKue qmpMyJJb! onpe)leJiemrn. pac<teTHblX 
BeJH!1UIH MHHHMHJlhHblX npunyCKOB Zm!n )l.Jl'il pa3JlH<IHhlX BH,llOB MeXl:IHH'it:C· 
l\l)H o6pa6crrnu 11 pa3JJH'IHNX noBepXHOCTeH cae.n,eHbl B rn6JJ. 26. c 9TOII 

me UeJlb!O CHCTeM3TH3UpOB3libl 11 npuBOJVlTCH B BttAe ta6Jlttll 3HatteHHSI: 
COCTaBJIHIOUlHX, BXO,!UllUHX B <JiopMyJJbl ,11.JIH onpe!ieJJeH!rn MllHIJM3JlbHO· 
ro npIJnycKa, Tan:, 3Ha1.Jemu1 Rz H T .!Vilt OCHOBHhlX BH,'l.OB saroToBOK, 

pa3JJHqJJbJX MeTO.ll;OB Mexam1q€Cl\OH o6pa60TKH sarOTOBOK H3 npOK8Ta, 
WTaMflOBOI< H OTJIJJBOK, a TaK)J(e ,QJIH HaH6o.ri.ee pacrrpoctpaHeHHblX BH.lOB 

o6pa60TKH OTBepcrnif npttBO)J,HTCSI 6 T86Jl. 27-30. 
B Ta6.1. 31 JWHW pac'leTHbie rpopMyJJhl )lJJSI onpe,'leJ1ett1rn cyMMapttoro 

3B3l.!eHHH npocTp3HCTBeHHbIX O'rK .. 10Hemd1, T· e. OTKJlOHeHHfl OT npaBHJJbHOIT 
reoMeTpH'lt.>CKOH ¢opMbl noaepxttocrei'1 tt 1:1x asan1.1t1oro pacno.nmKeH!'H j 
.um1 pa3JJU'IHbfX BHJJ;OB saroTOBOK npn HX o6pa60TKe Ha nepnoii onepau.Hn, I 
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c V'leTOM MeTO.D.OB oasttpoBaHHfl saroTOBOK, BJJH?.ICWHX Ha aeJIJ.lllllHY 
apocTpaHcTBeHHOro OTKJIOHeHHJl. llm1 Har JJJl)]..HOro apell.CT3BJJeHH51 xapaK. 
tepa H COCTaBJISllOUJ,HX npocrpaHCTBeHHOfO OTKJJOHeHHJl Ta6JHIUa HJJ.nl(X'T­

pttpyeTCJl ::icrrnsaMit. K rn6.1mue ue.1ecoo6pastto c,a;eJJar& CJJe.i1s10m11a 
TIOJlCH eH HSI. 

26. Pac11ernb1e 'impMyJ11.1 A·'ISI onpe.u;eJleHl!H ae.~11tt:m1.1 np11nycKa 11a ol5paG1JTKy 

TiocJ1e!lOBaTe.1D1Wll o6pa60TKa npOTHBO· 
TICJ.flOllW b!X H.'lll OT!leJ!blfO pacrro.10)!(Ctl• 
Hb!X 110BepxHocwli 

TiapaJlJICJ!bHaa o6pa6orna llpOTHBOllO.%/K• 
HblX llJ!OCl\OCTeli 

06pa6oTKa 11apyt1rnblx HJIH BHy1peHHHX 
nosepx11oc1eit spaw.e1mS1 

06rnttHB3Hlle UH.'lllHAPH'leCl{QH llOBepXHO· 
cr11 3aroronK11, ycra110B.'lemrofi B ue11r­
pax; 6eeueHTp'lBoe wmnfiosatme 

Pa3BepTb!Ba1111e rr.'!asaiou1eii pa3sepTKoit, 
nponrnmmme oniepcrnii 

2z;min = 2 (Rzl-l + T1-1+Pi-1+e1) 

2Z;min = 2(Rz1_l + T1_1 + Jlp:_1 + ·~ 
2z;m1n = 2 (Rz1_ 1 + Tt-1 + Pi-1) 

Cy11ep¢immw, no1111p0Ba11ne 11 pacKaTKa 
(o6Karna) 

06pa6onrn JJe31lHliHblM HJIH a6pa3HBHhlM 
HllCTpyMettTOM 6e3 !lb!ACPIKHBllH!UI pa3-
11epa (KaK 411crol 4epttoli nosepxttOCTH 

1IIJ111ifiosaf-!He noc,1e repMoo6pa6orKH: 
a) np11 HaJ!l!'lll!I e,, 

6) np11 OTCYTCTBHH <t 

2z1mln = 2(R2;_1 + T1_1 ) 

2z1m1n = 2Rzl-i 

ziJ = Rz1_ 1 + T1 _ 1 + 0,2.S~i-t 

21mfn ~· Rzl-t + Pl-1 + e1 

2z;m1n = 2 (Rzl-1 +Pl-I +el) 

l;m!n = Rz1_ 1 + Pi-i 

2z1m1n = 2 (Rz1-1 + Pi-1) 

CT pH ~I e 'l a H He: V P~-1 + e~ ::::: 0.96p;_1 + 0,4e1 npH Pi-:i > e1: V Pl-1 + e~::::: 
::::: Pl rTPll Pf-I> 4°1: v ei-1 + .; ::::: 0.4p1_1 + 0,96e, npu Pl-1 < •1: v PI-1 + e~:::::s, 
11pH P/-1 < 4<t 

27. i(atteCTBO JJOl!epxNOCTH pa3.11H'llfbl)( BH,11;011 J.arOTOl!OK 

Bu.11; 3ar•HOBKll 

0TJJHBKH B 3~JIHHblC ¢'opMb1 
I KJJacca '. 

HBllt'iOJlhUmll\ ra6apllTHbl1i pa3Mep OTJIHBKll. MM: 
< 1250 ; 
1250-3150 -

TO >Ke H KJJarea 
HaJJ6CJ.flblUHH 'ra6apll1'Hb!H paaMep OTJIHBKH, MM: < 1250 -
1250-3150 

3 123:! 

7-9 

8---9 

Ml<M 

700 
90[) 
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OpoCl<Mxmue mal5A. 27 

K11acc Rt T 

BHA saroToBKH TO'IHOCTH 
MK.It 

OT JIHBKH B KOKH,Jlb 5-7 200 300 
JhlTbe a o6oJioqKoahle $0PMhl 5-7 40 260 
Jh11be no11 ,11.aaJ1et111eM 3--5 20 140 
JJ111he no aun.11aem1eMNM Mo11em1M 2-5 so 170 
lllTaMnoBaHHble 3afOTOBKH 

Macca, Ke: 
<0.25 IGO 150 
0,25-2,5 150 200 
2,5-25 150 250 
25-100 200 300 
100-200 300 300 

TipoKaT 
ropJ1qeKaT.aI1blil: .nuaMeTp, JUU 
5-25 150 150 
26-75 150 25::J 
80-150 200 ""30::1 
160-250 300 400 
KMll6poBaHHblti r Jl3]1KOTRHYThlli 2a-5 60 60 
KaJJHOp083Hllbltt Il1Jlll¢'0B1lllllbl if 2-3 IO 20 

TI pH Me q a H He. )lJIH OTJIHBOK B 3eMJIHHble ~JOpMLl }'l\J3mlo cy~1MapHOe 31Jaqe, 
uue R,,+T, 

28. Ka'leCTBo Topl(enoA nosepxuocnt noCJJe pe3Kll aaroTosoH 
JU rop11'1eKaTa11oro npoimrn (paaMe;Jbl a .u.w) 

,IJ;onycKaeMoe .n v.a Merp OTpe- ()TKJIOHettHe 
Cnoco<'i pesK11 saeMolt sarn- pa3Mepos no R2 + T 

TOBKll D AJJHne saro. 
TOBKI! 

ITo ynopy Ha HOiKHHUaX, JJ,H<:- 5--25 ±1,0 
KOBblMH llHJJaMH H npHBOJJ,- 26-75 ±1,3 0,3 Hl>IMH HOJROBKaMH 80-150 ±1,8 

>ISO ±2,3 

Ha npeccax H .ll«CJ<OBblMH <flpe- 5-25 ±0,3 0,2 33MH Ha 0TpC3Hi>IX CTaHKax 26-75 ±0,4 

Orpe31!bfMH pe3uaMu Ha cra111rnx 5-25 ±0,25 
TOlrnp!IOiO THna 26-75 ±0,35 

0,2 80-150 ±0,40 
160-250 ±0,50 

Ornno11e1me 
OT nepneHAH-
K)'JJffpHOCTll 
Topti;a K 0011 
3ilf0T00Kl-! 

O,OlD 

0,0007D 

0,045D 

n pH Me 'I a H He. npH pe3Ke Ha HOJJ\HHUaX IlOJIY'laIOTCH BMHTHHa II CKOc; BCJIH­
'IHJ.13 BMHTHl!bl B tta11paBJieaw1, nepnen]IHRyJ111pNoM R noaepxuccm cpe3a, .11ocruraeT 
0,2D, a aeJJH''lHHa CKoca 110 Topuy 3°. Bem1•umy BM11T11Hbl 11 rnoca neo6xoJIHMO Y'IHTbl· 
BaTb llpH llOCJJe.1tytom;eli o6pa6oTKe OTpesiUJHOJf 3arOTOBKH COOTBeTCT6eHflO no ,!l,H8MeTPY 
11 ropuy, 



29. ftapaMeTpY, ,11,0CTHl'AeMLle ftotJle MeXAHH'leCKoli o6!)a6oTKlf 
KapylllHWX nOflepXHOCTeA 

B11J1, o6pa6onm 

06JJ;Hp0'1H851 o6pa6oTKa .ne.~BllHHblM HHCTpy• 
MeHTOM OTJIHBOK II KJlacca, ropll.l!ero npo· 
KaTa 06bl'lHOii: TO'IHOCTll, He}l(ecTKHX BaJIOB, 
ITOKOBOK c OOJ!bll!HMll rrpHnyCK3.MH H T. n. 

llepHoBall. o6pa6oTKa Jle3BUHHblM HHCTpyMeH• 
TOM 3aroToaoK scex BlfAOB 

lfocrosaa ot'ipa6oTKa Jie3'8HHHb!M m1cTpJMeH· 
TOM II OJll\OKparnan o6pa6oTKa saroTOBOK c 
MaJlblMH np1mycKaMH 

1.J:Hcrosoe Topuesoe ¢ipe3eposaHHe 

Opornrneattlte Hapyw.Hoe 

ToH!arn o6paooTKa Jle3BHi1:HblMll ttHcrpyMeH• 
TaMH 

lllnm:jlosaHHe: 
npe.n;1:1apHTeJ1bHoe 
'IHCTOBoe 

BecueHTpoeoe ll!JIH¢o1:1am1e 11wm6posaHttoro 
rrpoKaTa 3-3a KJlac<::OB TO'lHOCTH: 
AO TepMOO('ipa60TKtt 
nocJ1e TepM006pa6Gm11 

2-3 

3-4 

4-5 

5--6 

6-7 

7-9 

6 
7-8 

7 
B-10 

JOO 

50 

30 

JO 

5 

3 

10 
5 

6 
3-0,8 

,.UKM 

T 

100 

50 

15 

IO 

20 
JS 

12 

30. TiapaMeT~bl. JJ;OCTHraeMble ftOCJle MeXaHH<teCKOH o~pa6oTKH OTBepCT!fii 

K11ae<l Rz T 
Btt.D. o6pa foTKK 'IHCTOTbl 

'"""' 
C1:1ep.1ett11e cnupaJihHbn111 cse-p.ia~m 3-4 40 60 
r JI y6o1<oe csepJlelllle 5 ~2u 30 
3e1mepoBaH11e 'lep1mw:ie 3' '50 50 

l> 'lHCTO!lOe 4-5 30 40 
Pacrnq11sam1e l!epHoBoe 3 w··· 50. 
----·· » '!llCTOB:Je 5 -20' - 2$-
Pa:meprhlBam1e llOPMaJibuoe 6 "10 i..25" 

) TO<lllQe 7 5 IO 
) TOHKOe 8 3 

TI pOTHrHB3HHe 7 4 6 
l(aJIH6poaatttte wapUKOM HJIH onpaBKOi!: 10 0,6 

0 p It Me'! a H He. BHJl,hf pa:rnepTLIBaHHll' (HOpMaJibffoe, TM Hoe 1' TOHRoe) onpe!J;e­
JlfllOTCli llOOYCKat.lff Ha ,Rttat.(eTjl(!Jlbllf.ole p33Mepb1 pa3aeproK. 
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st. CyMM3pHoe s11aqe1111e npoopanCTDellffblX OTKJ!Olle11KA JI.JUI pa3JIK'lllLIX Blt,ll.OB 
3afOTOB0K " Mexa1111qecKoA o6pa60TKH 

T1rn ,tteranK " MerOJI. 
Cia3.Hjl08311KR 

KopnycHble t1eraJ111, no OT· 
Bepc11111M c napaJJJJeJJb· 
HblMH OCHMH " nepneH· 
AHKYJJHpHOii K HHM IlJIO· 
CKOCTH 

To me, no n.~ocKocr11, rrpo-
T11.eonoJiom11oii o6pa6a· 
TblBaeMofi 

llcHIJJH -TeJla BpaU!,CliHI!, 
B caMoue1np11p} 10m11x 
mnpo11ax no 11apy)l<HOMY 
)l;ll3Merpy c npHlliilMOM l{ 
TOpuesoii llOllepXllOCTH 

CTepl1rneBhle Ji;eTaJJH (llMbl 
nyne!i'laTble, pw<tartt 11 
f, Ji.) c 633HpOBaHJJe),I 110 

K pa11 ucil cryne1111 {110-
i;cpx 11ocrH) 

Crep;KHcBwe Aera.~H nptt 
o6pa5oTM~ B uettrpax 

GB 

OcKH3 

f, Jlumble aa:omoerw 

.l 

JI. lllmw1no&aHHble aaw!'1oe1m 

V 2 2 
P = PKop + Pc•t 

P = PKop + Pc" 
PcM =ll 

f'KOp = l:.11.l 

P = P«oo 

PD= f'11op = !J."D 

J/ :2 ~ 
Pd = · P«op + P,"' 
PcM =~a 

Pn=A11-B 



f 
1 
I 
1 
I 

T>m JleT3,J]H H MeTOJl. 
6a3HJ'01'~HH<J 

JleTaJ111 rnna .1111cms c npo· 
U!llB8eMb!M aef1Tp8JJbHb!M .., 
ornepcTHeM (wecTepHII, 
,11.KCKIJ ll T. n.) c yCTa· 
HOBKOll no HapylKHOMy 
,11.1111Merpy If Topuy 

To me, np11 o6patioTKe TOP• 
ueew; noeep:rnocrell 

.. 
n MiJO,lJlce/111~ m,diA. !] 1 

P = PKop 

~KOP = AKD = /:JK2R 

11 I. 3a2omo1JKU U3 copfTW8020 npoxama 

Dpll KOilCOJlhHOM saKpe!lJle• 
Hllll B CllMOUeHTpnpylC>o 
Ill llX n arpou ax 

npu o6pa6oTKe B UeHTpax 

JV. 3a4eumpo8Ka sammoooio 

flp11 yctatto11Ke s caMoueH· 
rp 11pyiom nx salK1t!•t11 blX pll = 0,2..'i MM 

ycTpoikuax 

Ci9 



Tnrr AeT8nH H MeTOA 
6asnpol!aHH11 

npu yCTBHOBKe Ra npH3Ma~ 
c 0.11.HOCTofOHHllM nptt»rn• 
MOM 

D.er~.1H BCCX TlllTOB. rrp11 
o6pa60>1>e ornepcrnH B 
HCflO,'lBIJ}l(!\Oii ACTJ.~11 

3cKH3 

V. C&ep11tHW! om&epcmua 

ITpoiJ011:w:enue ma611. SJ 

Pu= V ~ +o,2sa 
(11p1t 0: = 90°) 

.,f,,..,,....a2 -

Pu = JI 3 +o,2sri 
(npH CZ= 120''} 

llJUI JIHTWX sarOTOBOK npH o6pa60TKe IIJIOCKOH nonepXHOCTH !<opn) ('­
HOH ,!l,eTaJJH c OTBepcnrn:!lrn, OCJ{ KOTOpblX napaJIJJeJlbHbl 06pa6aTb1Bae~;d1 
nonepxttocni, cywecrnettttoe sttaqemie npno6perneT cnoco6 6as11p0Ba­
HH5l srofi n.eraJm Ha nepBoti onepautttt. Fe.nu }.lera.;lb 6a3upyt:Tc5l ua 
onepC"11rn H nepneHJl.JJKyJJ.11pHy10 " HHM noi:epxttocn, To cyMMapttoe 
npocrpaHCTEeHHOe OTl\JIOlfeHHe C!(JJa)J.blBaeTC5l }13 BeJIH<JHHbJ ROpc6nem1 n 
o6pa6aTbIBaeMol1 noeepxttocrtt H norpewttocrtt pacnoJJmEeHJrn 6asoBbJ r. \ 
ornepcrn(1 OTHOC!ITeJlhHO rofi m:e o6pa6aTLJBC!eMOH flOGepXHCCTlf. T. e. 
CMeW.etm SI 3TH x ornep CTH11 K Hap y11rnoH noaep x HOCTH OTJJ H B Kil. 

C111e111eHtte n JWHHmt c11yTJae o6yCJJOBJJetto ttero•rnocn.10 pacno.11m1(eHJrn 
crep.mm1 K ttapynrnott: 110BepXHOCT1J ll pernaMettrnpyeTC5J ,1lonycxor.1 Ha 
pa3Mep OT o6pa6aTblB3eMOH nosepXHOCTH jiO ('CIJ 6a30Bb!X OTBepCTHH(A ± 0). 

Ha 3CKH3e B Ta6.rmue BCKTOpbI KOp06JICHIHI II Ci'.'.l?lll.ClHl5J ca30BblX 

OTBepcrufi no OTHOWeHHIO K HanpaB .. 1CHIHO Bb!)!,epm1rn3eMoro pa3Mepa -
KOJJ.rntteapHbI H )J;JJR. onpe.ne.1eHirn cyMMapHoro npccTpal!cTBeHHoro GT KJIO· 
HeHHH MO/KHO npHHHTb aJJre6panqeCKyio cyii.1My cocTJBJIHIOWJJX PKcp H 
PcM• O,!l,HaKo ~na cyMMa HBJIHCTC51 11;palittHM CJl)'llaeM, nosiTOMY Jl•1ll noJiy· 
'k'HHH 3HaqeHHH c 60JibWeti: sep051THOCTblO, yqHTb!BaR nopMaJ!bHbIH 33· 
KOH pacnpeJJ.eJICHHff )l,efiCTBHTCJlbHbJX paaMepOB, CJICJl}'eT npoH3BOJJ.IJTb 

reoMerpnl.lecKoe CJJO:m:ettne BeKTOpHhlX cocrasJimownx PKop n PcM· 
Tipu ycTaHOBKe JJ.eTaJiefi Ha IlJlOCKOCTb, npoT1JBOJICJKa111yto H napa.11· 

JJe.llhHYID 06pa6arb1BaeMoif, cyMMapHoe SHa<JeHIIe npocrpattcTBeHHblX 
OTKJIOHCHHH o6pa68TbIBaeMoii nosepXHOCTH Bblpamaercn BeJJHqHHOH 
ee KOp06JleHUH. 06w,afi BeJittt{HHa KOpo6neHHH DOBepxHOCTH OTJIHB}{IJ 
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onpe.IJ;eJIHeTCH t<aK npoH3BeAem1e YAeJlbHOil KpttBH3Hbl Ha Ha1160J1bWHH 
pasMep o6pa6aTblBaeMOJ:i llOBepXHOCTH B HanpaBJleHim o6pa60TKU. 

' ,lJ, JI H JI U T bl X .1l. e T a JI e fi T ll 11 a T e JI B p a ill e H H H npH 
o6pa60Tt<e yi,i:acTKOB Hapyxrnofi noaepxHOCTH H 6a3HpoaaHHH no uapym-

' HOH noaepxHOCTH npocTpaHCTBeHHoe OTKJloHeHtte - oBaJJbHOCTb- swpa­
maeTCH 11po1i3BeJJ;eHHeM y AMbHOfi Kp HB H3Hbl Ha coOTBeTCTB yIOumA .!llf aMerp 
OTJllfBKH. EcJJH 6a3Hpoaamte npH o6pa6oTKe HapymHOH noaepXHOCTH 
ocyw;ecTBJIHeTCH no attyTpeHHeMy )l.HaMeTpy, TO AJIH cyMMapHoro 3tta· 
qeHHH npocrpaHCTBeHHOrO OTKJIOHeHttH CJleJJ;yeT, TaK me KaK H .zvrn Jmpo6· 
11aTblX ,!leTaJleH, Y'IHTbJBaTb CMew;etttte CTep}l{HH OTJIHBKH OTHOCHTeJJbHO 
HaPY*Hofi nonepxuocrH. BeJJH'IHHY CMel.ll,eHJrn MO)KHO npHHHM_aTb pas­
HOH ,11.onyct<y tta TOJJW.HHY crettKH OTJlHBKtt. Tat< J<aK ttanpaBJ1em1e aeK· 
TOpOB 1wpo6JJenm1 H CMew.ettHH Heonpe,11,eJleHHbJ JJ;pyr OTHOCHTeJibHO ,11,pyra, 
TO npOH3BO.!lHTCH reoMeTpH'lecKoe cJ1omeHne neKTOpoa. 3Ha'lemrn Y.!leJJb· 
HOA t<pHBU3Hbl saroToaoK (Kopo6.11ettHfl) npuae,11,eHbl B ra611. 32. ,Um1 
.!lBYX nocJie}l;HHX cJJy'laea, TaK me KaK H ,!l,JIH KOpnycHbJX .!leT3Jl€H, 6as11-
p yeMbIX no oTaepcrn HM, aeJIH'ltt tty y AeJ1 bttoro t<opo6JJett 1rn cJJe.n;yeT np 11-
!HJ MaT& KaK .!lJIH l\Opnycoa. 

Tipn o6pa6oTKe T o p u e B hi x n o B e p x u o c T e ti o T JI H· 
a o K -T e JI B p a lU e H 11 H n pocTp attcrneH ttoe OT KJIOttett ne o6p a6arwaaeMofi 
nosep XHOCTH Ship amaeTCH B BH.n;e KOpo6JleHH fl H onpet1.eJ1 HeTCfl TaK >Ke' 
MK npo!-13Bej\eHtte y)\eJlbHOH KpHBl-l3Hbl Ha .!lH3MeTp o6pa6aTb1BaeMOH 
nosep x HOCTH. 

,lJ,JIH w T a M n o a a ff ff bl x 3 a r o T o B o K (npn o6pa6oTKe UH· r 
JlHH.l\PH'leCKHX noaepXffOCH'-H ,lleTaJlefi THna CTyneH'l3TbtX saJJOB ff KOH• 
COJlbHOM HX 3aKpenneHHH no Kpail:Heii CTyneHtt) cyMMapHoe 3Ha'leHHe 
npOCTpaHCTBeHHblX OTKJIOHemn1 Sblpa>1rneTCH B Btt.!le KOp06JieHHfl AeTaJIH 
11 CMelll.eH H H 0.!lH H x y'laCTKOS noaep XHOCTeil: OTllOCl-!TeJI bHO .up ynt x. 3To 
cMemeurie 06yc.110B.'Tetto tteconna.n;ett11eM aepxttefi n ttm1rneii qacrefi WTaM· 
nos npri mrnM11oa1{e saroroeoK nonepeK ocn, a TaK>1<:e uecoana.n;emieM 
nonyMaTpHU B ropH30HT3JlbHO·KOBO'IHbJX MBWHHax tt, HaKOHeu, CMerue­
HHeM WTaMnyeMoii '13CTH sarOTOBKH OTHOCHTeJlhHO CTepmm1 HCXO.ll.HOfO 
MaTepttana. 

B w6n. 30 npttBOJI.HTCH AaHHhie no o6w._eii nJIH ttan6on1owefi KpttBH3· 
ffe urraMnOBBHHhlX 38fOTOBOK, KOTopyIO CJJe,n_yeT npttHllM3Th B pacqeT 
nptt KOHCOJlhHOM 31rnpenJieHUH 33fOTOBOK. Tipu o6pa6orne WTaMIIOBaHHb!X 
3aroTOBO K B ueHTp ax ,[l.Jlfl_ paC'leTOB K p ll BH3 llbl HJ! H CTpeJJh! n p om 6 a B o6· 
pa6aThJBaeMOM Ce'leHHl-f CJieAyeT 6paTb npOH3Be.n;eHtte yAeJlbHOH KpHBH3HW 
nocJJe npaBKH HJIH repMoo6pa6onm ua paccTOHHHe OT o6pa6aTh!BaeMoro 
cet1eHHll AO 6.11m1rnfnnei1 011opi>1. B .9TOM c.nytJae CJJe.!lyer, Kp011'le Bb1wenpn· 
Be,!l,eHHbIX <)JaKrnpoa, Y'lllTb!BaTb pa.rrHaJrbHOe 6ttem1e o6pa6aTb!BaeMoii 
noaepxttocrn a pesyJ1bTaTe r10rpewHOCTH sau_eHTpOBKn. Cnoco6onpe.lleJie· 
HHH norpewimcrn saueaTpoa1m np1rno,11,nrca HJ.t)Ke, 

TaK KaK aeKTOpb1 acex nepetmcneHHblX norpewuocrefi nMelOT ueonpe· 
,neJJeHJfOe IlOJIO:ili:E'H!ie B npocrpa!ICTBe OTHOCHTeJJbHO OCH o6pa6aTblBae­
MOH .n;eTaJIH, CJJe.u.yeT onpe.u.eJIHTb ttx reoMerpn'lecKyID cyMMY. 

LJ;;rn 3 a r o To s o K T H n a .!l H c K o e c nponmsaeMblMH npn 
llIT3MROBKe ueHTpaJJbHhlMH OTBepCTHHMH (ay6'1aTble KOJJeca, lfm8Hllbl 
H T. n.) cyMMapnoe 3Ha'lettne npocrpancrseHHblX OTKJioueunlt (npu 1'.:iaan-
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poeaHHH ,11,ernnn Ha nepaoil: onepaunn no ttapym»oMy ,11,HaMerpy) cKJJa.nm .. 
eaeTCJI H3 CMelll€HH51 qacreil: WT8MilOB, <fiopMnpylOlUHX aarOTOBKY no o6e 
cropoHbl paa'beMa, a 9KCU.€HTpIPIHOCTH npournroro ueurpaJibHOro oreepc· 
T1u1 no orttornemno K sapyJKH0111y Konrypy aaroroeKM. BeJIHllHHhl n°'" 
rpeUIHOCTell: aarOTOBOK II03KCU.€HTpllllHOCTlf npHB0,11,HTCff B T36JI. 33, a no 
CMemennlO e ra6JI. 34. TaK JKe, RaK u e npe,11,hl,11,ymeM c.11yqae H3·38 ueon· 
pe.neJiettttoro nOJio)KeHHH e npocrpaHcree eeKTOpoe norpewHocreil:, cyM· 
Mapnoe npoCTp3HCTBeHHOe OTKJIOH€HHe onpe,11,eJIH€TCfl reoMeTpHqe<:KHM 
CJIO:fK€HH€M. 

32. y Jl.CJlbHall KpJIBlf3Ha 3aroTOBOK A.II'. B .MKM na 1 .MM Jl,JIHHLI 

I )].nar.teTp 3ar<nonKll, -
Mnep11aJJ n coc1o"a11e ----:-----:-----,----':'"'""---"l~---

5-25 2.5-50 I 50-75 15-120 l 120-1so I > 1so 

I. flpoKaT Ka.irn6posaH­
Hhlil: 
2-H KJl8CC TO'IHOCTH 0,50 
3-ll • , I 
3a--4-il: » 2 
5-A • • 3 

flpoKar Kl!JIH6pOBaHHbl!\ 2 
nocJ1e TepMoo6pa-
6crnrn 

r opll. 'l.CK8T8H hlfi [[po. 
KaT: 
nocJte npal\KH Ha 0,15 
npeece 
noc,11e repMoot'.ipa- 2,0 
OOrKR 

2. WTa1.moaatt11ble '3arO• 
TOBlrn: 
nocJJe npan1m 
nocJle TepMoo6pa-
0oTKll 

3. 0r.llHBKJI 
HJllITLI 
Kopnyca 

2,0 
1,0 

0,50 
0,75 

I 
2 

1,3 

0,5 
I 
I 

0,6 

0,12 0.JO 

J,3 

1,5 
0,8 0,7 

2-3 
0,7-1 

0,08 0,06 

0,6 

1,0 
0,6 0,5 

0,05 

o,::i 

Il p H Me q a H H 11: I. 06m all f! rnen:!Ha npyTKa He llOJDJ<Ha npeBbl UJl!Tb nponope~ 
neHHll .nonyCKaeMoA yll,e.%HOa kPHBHJfJbl Ha DJllJHY npyTKa. 

2. I<"pHBHSHY OTl)e3aHHOil sarOTOBKll onpe11eJ1l110T B J~BllCllM(JCTH QT cnocot'\a tnnll• 
r·iaaHHll npn o6pa6on<e (CM. T~O.ll- 31). 

3. Optt Tepwx>6pa6on<e np<>KaTa T. B. 'I. n:6.1111t1Uble ima'!eH!lll np1111111>1aT1> c KO.,,~. 
q·llUHeJJTOM 0,5. 

4. Jl,119. CTynetl'l8ThlX BaJIOB cpe,!!,HllH JlH8MeTp 

d d1lt-f-d2l2+·-·+d,.f,. 
cp = I 

r;;c d1, d2 , ••• , d,. -p,HaMeTpb! crynetteil; 
f 1, lz, • • • , ln - tlJll!flbl crvnenefi; 

1- o6maH 11.~1ma na.ri~. . 
5. ,ll ~\I crepmttl'BUX lleTaJJelt nma p1>11Iaros 11 nJJac:nm dcp pact'l.uTb!aalO'f no cpe4~ 

uc~:y cct1cH1110 cTepiKHll. 
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33. RorpewHOCTH WTaMnOllaHHWx saroTOBOK no sKc~enTpH1J11ouu p91m• 
H Kopo(iJleHHIO P11op• no.11y•meMblX ua npeccax " rKM, .MM 

no 3!<CUeUTpn~llOCTH (l'fBepCTll~ 
.Ill!<! rp y 11 Ill.I TO~H()CT H 

no KpnBl!3ffe (crpeJJe npornCim 
u 11op oCi.rlen nio AJJll rp y nnhl 

roqnocrn 
'fOJJll\UHa' (DblCQTa) ,11,inna 
HJIH Ill np UH~ lllTa~tnOB au­

!t bl X s.arnrnarn<, M.11 1---........,,---------1 -----:------:-----
2 3 2 ~ 

<50 0,5 0,8 1,0 0,25 0,5 0,5 
50-120 0,63 1,4 1,5 0,25 0,5 0,5 

rn:r-::rau- -··· 0,8 - 2,0 2,5 0,32 0,5 0,7 
180-260 1,0 2,8 3,5 0,32 0,6 0,9 
260-360 1,5 3,2 4.5 0,4 0,7 1,0 
360-500 2,5 3,6 5,5 o,5 0,8 1,1 

84. OorpemHOcTu saroronoK, wTaMnOBaHffblx ua npeccax "rKM, 
no cMeW.eHuto Peil.• .M.M 

)],Jin rpynn TO~HOCTH 
;\ace.a saroroso1t) u 

2 3 

<0,25 0,2 0,3 0,5 
0,25--0,63 0,25 0,4 0,6 
0,63-1,6 0,3 0,5 0,7 

\,6-2,5 0,35 0,6 0,8 
2,f>d.O .,., Q,4 -· 0,7 0,9 
4,0-6,3 0,5 0,8 1,0 
6,3-10,0 0,6 0,9 1,2 

10,0-16,0 0,6 1,0 1,3 
16,0-25,0 0,7 I.I 1,4 
25,0-40,0 0,7 l,2 1,6 

35. Y ,11,e.11bt1blii yuoJI A~ u t.Mell\et1t1e C0 ocu OTl!elJCTllii np11 cuep.11e11ff11 

CeepJJeH ne c rm P• JI MlhlM n rJJyCiol'.Oe cnepJ1e1me 

.n Ha l>leTP QTBe flCTH H • MM 
csepnaMn 

~I< , illl<M/ M.11 C.~ ,II.KM ~I<' Ml\Mf.llM C0, M!l'..ll 

3-6 2,1 10 1,6 IO 
6-10 1,7 15 1,3 15 

10-18 1,3 20 1,0 20 
18-30 0,9 25 .. 0,7 25 ao:.:.so "0,7 30 

npw o6pa6oTKe TOpueBblX noaepxttOCTeH WTaMilOB3HHb!X sarOTOBOi\ 
a Kaqetrse npocrpattcrsemmx OTKJIOHettnil: ytn1rb1eaerrn Kopo6Jirttue 
o6pa6atb1BaeMOH noaep XHOCTH. Otto on pe.11;eJU1etCH' Ka K H .D.J15l ,'I llTbl x 
sarOToBoK, nponsae,ll,em1eM yJI.eJibHOif Kpr.ansHbI (6eperrn 11s ra6JJ. 32 
.ll.JIH unaMnoaaHHblX sarOTOBOK nocJie npaBJrn) Ha JI.H::J.Me<p 06pa6arb1P<.1· 
eMOH noaepXHOCTH. 

ilJJH 3 a r o To a o K n 3 co p Ton or o n p o Kar a oupe,!le.ci0-
m1e cyMMapttoro sHalfeHttH npocrpattcrBt-HHb!X OT1rnone:mf1 npo1:sso,!l,n1c11 
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aHaJIOrHlfHO WTBMfiOBaHHbtM sarOTOBKaM THlla BaJIOB B 3aBHCHMOCTH 
OT cnoco6a 6a3uposamrn:. CTpu KOHCOJlbHOM 3a1.;penneHHH B pacqeT npu· 
HHMaeTCSI TOJlbKO KpllBH3Ha B o6pa6&TbJBaeMOM celfeHHH, a npH o6pa6oTKe 
B ueHTpax B BeKTopylO cyMMY BKJHOlfaeTCff norpelUHOCTb saueHTpOBKlf. 
Kpueustta e o6pa6arhreaeMoM celfeHmI onpeJ1e.11HeTcS1 Ha OCHOBaHIIH 
y.!{eJl&HOH KpHBH3Hbl (ra6JI. 32) c yqeTOM npaBKH UJIH repMIIlfecKOH o6pa· 
6oTKH B COOTBeTCTBHH c COCTOSIHlleM saroTOBKH. 

CT o r p e W H 0 C T b 3 a U e H T p 0 B K H 3 a r 0 T O 8 O K H3 cop· 
TOBOfO npoKara, a Ta!OKe WTaMrIOBBHHblX cTep.HrneBbfX saroTOBOK 803• 
HHKaeT BCJieJ[CTBlie norpeWHOCTH 6asupoeamrn Ha 3TOH onepaEUIH H 
npHBOJ[llT K pa.n;ttaJibHOMY 6tteHUIO HapymuoH: nosepXHOCTll sarOTOBKll 
OTHOCHTeJlbHO OCH ueHTpOBblX OTBepcTHH. 

CTptt ttcno.11bsoeanHtt ea onepaumr sauettrpoBKH J[JISI saKpenJteHHR 
saroTOBOK caMoueHrpupyiow.ux samttMHbJX ycrpolicrs .a.onycK Ha napylK· 
1mti: .n;uaMerp He OKas&maer BJIH}]HHR ua norpewuocr& saueHTpoeKtt, 
Koropag e YroM c.11yqae onpe.n;e.11aercff norpernHOCTbIO HacrpottKH ueurpo· 
BaJibHOfO CTaHKa (0,25 M.M). Ilptt ycTaHOBKe .n;eTaJieA Ha npH3MY c Oll;HO· 
CTOpOHHHM npmKHMOM norpewHOCTb 3aueHTpOBKH, KpOMe Toro, 38BHCUT 
oT )lonycKa Ha aapy)KHblH .n;uaMeTp saroroeKu H yrJ1a nptt3Mbl. Llml 
onpe.n;eJieHttff cyMMapttoro aHalleHm1 norpewnocrn saueuTpOBKH cJ1e,11,yer 
6paTb reoMeTpRllecKylO cyMMY yKa3aHHbIX COCTaBJIJUOlll,HX. 

0 6 p a 6 0 T K a 0 T B e p c T ff ii B Reno}lBmKHOii: JJ;eTaJJH CBepJle· 
Hl!eM xapaKTepusyeTCSI B OTHOUI€HHH npocrpattCTBeHHhlX OTKJlOHeHl:tfi 
cMew.ermeM oreepcrmr ff YBOJtOM - HCKpHBJieHtteM -ero OCH BCJleJ[CTBHe 
ttemecrKocrn ceep.11. CyMMapuoe npocTpaHcTBeHHOe OTKJIOHeHHe pasHo 
BeKTO?HOfi cyMMe 3THX COCTaBJISll(lUUfX, ae.rmqnubl KOTOpblX npttBeAeHbl 
B ra6JI. 35. 

0 c Ta TO q H bl e a p 0 c T p a H c TB e H H bl e 0 T K JI 0 He H If 51 
Ha o6pa60TaHHblX nosepxHOCTSIX, IIMeBllfHX HCXOJl.Hble OTKJIOHeHHll, RB· 
JJHIOTCH CJI6.l(crsneM Konttposauna norpew!locTeA: npu o6paoorKe. Beim· 
llHHa 3THX OTKJIOHenuA 3aBHClff Ka K OT pea<:HMHbfX ycJEOB mi o6p a60T1rn' 
TaK ff OT napaMerpoB, xapa1<repnsy10illHX mecTKOCTb TCXHOJlOfHlleCKOH 
cttCTeMbl u MexaH1t'lec1<ue csotkrsa o6pa6arblsaeMoro Marepuana. 

CTp lf BblnOJJHeHlHI Kypcosoro npoeKTa .n;.1rn onpe.n;eneHttH npoMem:y· 
TOllHblX 3Haqeum1 npunyCKOB Ha MeXaHtttJecKyro o6pa60TKY MO}{{HO c .a.oc­
T8TOtfHOH 11..IISI npaKTlflfeCKHX ueJJefi TO'IHOCTblO BOCOOJJb30BaTbCSI np11Be· 
,!l,eHHOii H!DKe 3MOttptt'leCKOtt cflOpMyJJofi 

p~ = kyPm·, (30) 

r}le k1- K094)(jJIIUUeHT YTO!fHeHHH cpopMbI. 
3HaqeHHfl Ko3cpcfmuHettTa yrotJHeHttll .n;JIH pa3Jilt'lHbl:X BHAOB saroTO· 

BOK H MeTO,!l,OB o6pa60TKfl MQ}f{HO npttHSlTb c.11e.a.ytoUJ.HMH. 

0JJ.HoKpaTHoe u 11epHoeoe ro'fe1rne rnrn~moeaeahlX garomeoK, 3aro· 
TOBOK 113 rop11'!eKaTaaoro npoKara, npe1urnp1nenbHOe WJIH1flosaHtte npo• 
KaTa 3a H 4·rO KJI8CC08 TOlfllOCT!t • • • • • • • • • • • • 0,06 

IToJiyqm:;Toeall o6pa6oTKa aaroroaoK 113 npoKaTa, wTaM11oeaaablJ11 
saroroBOK, p'acceepJJuaaane OTBepct'ni\, cMew:e1me ocl! oTeepcnrn nocJie 
'lepttoeoA o6pa6o1'Kll • • • • • • • • • • • • • • • • 0,05 

lJ:H'Crosoe roqe1rne saromsoK 1n copt'Osoro npoR:aTa 061.11rnQeeKHoro 
Ka'l:ecrea, WTaamoeamuu: sarorosoK. aocne nepeoro rext10Jior1J<1ec«oro 
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nepexoaa o6paooTKH JIHTblx saroToeox, nocne qnCToeoro wnn¢oeaHHJI 
npoKara 3a H 4-ro KJJaccoa ro•rnoctn • • • • • • • • • , • • 0.04 

.UeyKpaTeoe o6Ta'IHB8HHe K8JIH6poeaHHOro npoKara nJln ABYKPaTaoe 
wnmpoeaaHe saroroBOK nocne TOKapHo11 o6pa6oTKH • • • . • • , O,LJ2 

CTOJJY'lllCTOB3ll o6pa6oTKa (3eHKepOB3HHe II 'lepHOBOe paseepThlBa• 
1me OTBepCTH.il) • • • • • • • • • • • • • • • • • • • 0,005 

4ncroeaa o6pa6oTKB - paseepn.1aa1rne oreepcrnA • • • • • 0,002 

npn o6pa6oTKe TOpu,eBWX noaepxHOCTeii WT3MflOB3HHblX sarOTOBOK 
c ueHTp3JibHb1M OTBepcrneM OCT3TO'IHYIO BeJIHllHHY npocrpaHCTBeHHOfO 
OTKJIOHeHHJI (KopooJieH!rn) MQ}KHQ onpe)leJIHTb: 

nocJie qepHOBOH o6pa6oTKH 

Poer = 1,2 (0,06p1<op + 0,15 (R - r)]; (31) 

DOCJie IlOJiy'IHCTOBOH o6pa60TKH 

PocT = I, 1 (0 ,003Kop + O, l (R-r)]; (32) 

OOCJle qncTOBOH o6pa60TKH 

PocT = 0,003pKop + 0, I (R- r), (3.3) 

r Jl.e R H r - p a.un ycb! Hap y )«H ofi noaep XHOCTH H OTBepCTHfl (CM. T30JI. 3 I ) • 
n 0 r p e Ill H 0 CT b y C T a H 0 B K H 8y Ha Bb100JJHHeMOM Dept~ 

xo.n;e npu onpe/l.eJleHHH np0Me)«yrn1rnoro npnllycKa xapaKTepnsye101 
Bt'JJH'IHHOJI CMeweHJUI o6pa6aThtBaeMofi noaepXHOCTH, KOTOpoe Jl.QJJ}Jrno 
KOM nettcnpoaaTbCH ,[lOIIOJJ H UTeJlhHOfi COCT3BJI mow.efi npOMelKYTOllH oro 
up1myc1rn. 

r.n;e e6 - norpewnocTh 6a3npoB~1rn; 
e3 - norpewttOCTh sa r;pen;iem; 

eup - norpewH OCTh 110.11omeHHH sa roTOB Klf. 

(34) 

Bee cocraemuomHe npe.acTaBJJflJOT no.1111 · p acceHB3HH a c.11 y1rn il tt bIX 
BeJJHqJiff, nonoMy cyMMHpytOTC51 B o6w,eM CJJyrrne no npaBHJJY reOJ\leT• 
pn'leCKOro CJJO}KeHH51. 

norpeWHOCTh 6a3HpOBaHJI51 86 HJ\JeeT MecTO nptt HeCOBMeW,eHJ.JH ycrn­
JIOi30qHQlI H ll3MepuTeJJhHOH 6as H SaBHCUT TaJOKe OT Jl.OilYCKa H norpew­
HOCTH cpopMbI 6a30Bb!X noaepxHocTeii:. B rao.11. 36 npttBOJl.SITCH cpop1iy.11bl 
JI.JJSI onpe,n;eJiemrn norpewttocrn 6asnpoaamrn npn o6pa60TKe saroTOBOK 
a npucnoco6JJettttHX. 

florpewHOCTh saKpenJieHH51 83 B03HHJ\8eT B pesyJibTaTe CMeW,NIH51 
o6pa6aTb1BaeMhlX nosepXHOCTefi saroTOBOr< OT .neti:CTBHH aamttMHOfJ CJl.1bl. 
3-ro CMellleHHe MO}KeT 6b!Th y'lTeHO HBCTpofiKOH CTaHKB, ecJIH OHO II ae.~u­
KO, HO OOCTOHHHO no BeJI!I'IHHe. B pn.n;e CJJy'laeB, oco6eHHO, Kor.n.a npHMe­
HSIJOTCfl nHeBMaTH'leCKHe, rH.upaBJJifqeCKHe, SJJeKtpoMeXaHH'leCKHe 11 Jlpy­
rne 33IBIIMHble ycrpoii:cTBa, 06ec1Jeqttaa10ru;He fiOCTOflHCTBO ycHJIHH 33• 
}!<ttMa, norpeWHOCTh sa KpernreH!Ifl MOlKHO HCKJUOl!HTb 1!3 p acl!eTOB. 

norpelllHOCTb IlOJIOlKeHII 51 3afOTOBirn 811 p $!BJ! lleTCfl CJl~,ll(:TBHeM He· 
TOllHOCTH H3fOTOBJleHHfl CTaHOl!HOfO npttcnocooJieHHH n: d3HOCa ero 
ycraHOBO'lHblX SJJeMeHTOB, a TalOKe norpeWHOCTH ycrnHOBKH caMOfO 
npncnoco6JJeHH51 Ha CTBHI<e. C10.n;a OTHOCHTCfl T3K)Ke norpeWHOCTb HH,!lCI{-
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36. norpeurnocTn l5a1mpoBaffHR nplf o!lpa 6oTKe B npHcnocoG.rieu1111x [3] 

5as11poaam1e 

Do UeHrpOBblM OTBepcTHJl!lf: 
IU )({eCTKHfi 11epe,au11n 
ueHTP 

Ha n.naBaromni1 nepe,11;1mfi 
uetnp 

CxeMa ycrnuo~KH 

no a11eurneft IJOBepX!lOCTH; ~' t ~ 
ll lalKHMHOH 1v1nre JJO 

yrwpy ~ . .,,. · 

B caMouenTp11pyromeM naT• 
potte c ynopot.t ropuoM 

B caMouenTpnpyJOm;ux npH3• 
Max 

B npttaMe np11 o6pa60T11:e 
orsepc111li no KOHAYKTOPY 
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norpeU!HOilTI> 0a3H PO Ball M !I 
< ll.llfl PMMepot! 

eD, =0; 

•u =0; 

* e~ = ti 11 

3 

t 0 =0~ • * 
~b =till 

eD, =0; ~D, =0; 

ea = O; •b = O; ~4 = 0 

en= O: ~d = O: 

•a= O; £b= o 
(np11 napa11J1eJthlWM non.· 

peaawnn ropuon) 

!JD n t,=---
2 

. (< 

sin 2 



Ha nJJocKofi noaepxaocrn 
npH o6pa6onra oTBepctHll 
nu IWHJ<YKTOPY 

B npu3Me np11 o6pa6on<e 
DJlOCKOCTI\ l\JIH 11333 

To l\i.e 

rJo OTBepcTllio: 
Ha mecn:oll onpaaKe co 
cao6o~HOU IJOC~KOU 

3 

£h = 
8
f (~ - I) 1 

s;n --
2 I 

3D( l ) •,, = 2 -_-ci + I 1 
sm-

2 

-
0

D N t,,,-----
2 ' " 
~·n 2 

0b = 0 

•D, = 5m!n + 88 + 8Ai 
8D• = s71in + 5s +<.A; 
•II= Sn,;n + ~8 + 3Ao~ 

flpu ycTattoaKe onpanKH wi 
irnaBa'.DU\llfi nepe;1Ji'.::·~ 
ueurp, a rn.1bJY JL1li rL' r­
port no ynopy 
•a= O; •to= 0 

',' l 



Ha pa3*HMttoA orrpaaKe: 
Ha >KeCTKOH onpaBKe c 
HaT11roM 

ITo JlBYM oTBepCTHllM na 
aaJlhllllX: 
npli o6pa6cm•e upxtteii 
noBepXHOCTit 

Oo ITJIOCKOCTH'. 
npu o6pa6orne ycTyna 

• 3ll - npo<:lllV<ll llel!TpOB. 

2 

3tta'IeHIUI .ill npmm~WTb CJJeJJ:}'IOJ.nl!e: 

~la u60JIE>11rn ~ JI. ua- I; 2; 2.5 4; 5; 6 
Metp u,e•ITP<l•Grn 
01 BepCTU:R, .MM 

o,!4 DpocMKa lleKTp<:>e 0, 11 
.1ll' MM 

7,5; lO 

0,18 

npoJoAJICi!lillt ma6A. 96 

Opu ycraHOBKe OITpaBKH 113 
IKe<:TKHif nepenimil: uemp 

* Eb= O; Ea= Au. 

eD, = O; •v, = 0; •n=O~ 
EIJ =&a; ~a =0 

eh,= Smln + fls+&A; u,. 

•h, = (smln + &s+&A) X 

X (211 l+ I) 

•u=fia 
tk= ii,,; 
•c = 0 

!2.5; 15 

0,21 

20~ 30 

0,25 

Eu - CMeru:enue OCH OTBepcTHff OTHOCllreJibHO OCH 
( OTKJIOHe1me OT KOHUeHTPll'I KOCTit) 

tn-AOITYCK Ha ,D;HllMeTp BHeWHeif ITOBepXHOCTH. 

noaepxHOCTH 
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Sm IR - MitllHMaJl.bHblii: rapaHTHpoBaHHblii anop. 
BA -AonycK Ha pa3Mep 6a30aoro OTaepcnrll. 
~B -AOITYCK Ha pa3MCP onpaBKU, 
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37, norpeWHOCTb :iaKpenJltll'UI :iarOHHlOK •.1 fl'.JH ycTatl<lllKt D paJtll8JlblfOM uanpaMeMKll JUUi Ol'il}al'ioTf<ll Ma CTaUJl8.X, .Mfe.M 

XapaKTePac-r11Ka (laooao ii 
l!OllepxHOC Tll 

x OJIO)lHO'UIHYTaH K3JIHOpoBaHmrn 
I1pe.11napHTCJlbHO ~6pa60T3HH<U! 
llucrn c6pa6onrnual! 

J111Tbe: 
B necqauyio cpopl.fy Mawuuuon: 
cpopMOBKH no MeTaJIJIH'ltCKOH 
Mone.mt 
B DOCTOHHHYIO cpopMy 
no DbHTJl3BJrn:eMoii MO.!J;CJIH 
DOA Jl3BJleuueM 

fopHqal! lllTaMDOBKa 
ropl1'1CK3TaH3ll 
rJ pe.QB!ilpHTe.11>f!O ot'.ipaoorauf!an 
YHcTO o6pa6oTaI!HaH 

JJHTbe: 
B neC'laHylO cjmpMy MallIHHHOfi 
qiopMOBKH no Mera~Jlll'lecKOH 
MO)leJIH 
B nocroannyro tfmpMy 
no B.blDJl3BJIHeMOH MOJleJIH 
non JlaBJleHHeM 

fop,l'! Jll lllTaMilOBK3 
f op;iqeKaTaffaH 
npe)lBapHTeJlbHO o6pa6oTaHUal! 
lIHCTO oopa6oraHHall 

6-10 

40 
40 
20 

220 

150 
50 
25 

220 
2:?0 
50 
25 

180 

120 
40 
20 

180 
180 
40 
20 

none pe q" hie PH Me p 1>1 saroTOBK tt, MM 

J0-18 18-30 I 30-50-r-50-80 I S0-120 I '20-18~ I 180::.::2-6-; I 260-360 l 360-600 

J,'cmanomw & 3a:J1Cu.11Noa 2Ullb3e (CJati.:~) 

50 60 70 80 
50 60 70 80 
25 30 35 40 
Y oria11.oe.'Ca e mpex1>y.11att1woo;,1 nampo11.e 

270 320 370 420 500 600 700 800 900 

175 200 250 300 350 400 450 550 650 
60 70 80 JOO 120 140 160 
30 35 40 50 60 70 80 

270 320 370 420 500 600 700 800 
270 320 370 - 420 500 600 - -
60 70 80 JOO 120 140 160 180 200 
30 35 40 50 60 70 80 90 100 

J1cmaMa/U1 6 nHe11.11amu'ICCIWM nampoHe 

220 260 320 380 440 500 580 660 160 

140 170 200 240 280 320 380 440 500 
fiO 60 70 80 90 100 120 
25 30 35 40 45 50 60 

220 260 320 380 440 500 58C 660 
220 2(..0 320 380 440 500 - -
50 60 70 80 90 100 120 140 160 
25 30 35 40 45 50 GO 70 80 

fl P n M e 'I a II 11 el I. flp11 ycn11om«' 11a o"p"nKy tt~~o y~nn.mar1> norpe:UHoCTb 6aanpoaa 1rnn If npL1 HHMaTb nor pewHO<:Tb 3aKpe11J1e!fH>1 s aaBHCHMOCTtt 
OT t<:penneHHH onpasKH B rHJib3et naTpoHe H)"lH ~,.j)f.::HMHO:"i.f npi:cncto6JteH.HH. 

z_ :YcTaRoµ.x.a B meC'tJUfX ue.arpa.'!( He )HH~T F.orpemHacrH 3-lH\ren .. 'JeiJ].-.l.:'I Pi pa..ru.fllJib1'0M Ranp.ttnJJe:HHH, Porpe-JIIl'OCTb 11-A"'nenJ'leBK:FI. flO.llY~JJ.t0ll1a"SJC:>l npn 
ycTa11onKe 11 nJ1aaa10u.1nfl nepc;i.1111i1 11 BP~LJ.\a]()Ul.M!ICH aa!J,KHJI 11et1Tp1>1, ue y•1nwaeetc>1, Ult HeK nepeKpblBaeTc11 om.11011e1111eM aaroto&Hll uc;. .11,eJ1cn11e.1 
CHJlbl peaa11 "". 



~ 38. norpewHoCrh 3aKpeMeHHSI laf'OTOBOK 13 upn ycranoBKe s oceaoM nanpaanen1111 1uu1 06p1160TKH Ha cra11irax, ~fK.M 

Tionepe~""'" pagMepbl aa,.OTOBOK, ,11.11 X apaim~PKCT H Ka 6a:ioeoll 
rroeep><HOCTK 

6-10 10-18 18-30 30-50 I 50-80 I &0-l?O \ 120-180 I 180-i60 I- 260-300 i 300-50(1 

Xo;m.nBOTHHyTaR KaJm6posaHH3H 
Ilpe.nsapl!TeJlbHO 06pa6crraH11a:11 
4wcro o6pa6oT8HHaH 

n1nt.e: 
B nec1111Hyro d>opMy M8lllHHHoA 
4JopMOBKH no MeTaJJJJH'lecKoil 
MO,!l,eJJH 
s nocroimayro ljlopMy 
no BhlnJlaBJJHeMOH MOAeJJH 
noA naeneHHeM 

fopH'18H WT3MflOBKa 
fopH'leK3TaH3SI 
Ope.neapwreJibHO o6pa6oTaHHall 
4HCTO o6pa6or8HH3H 

J1HTbe: 
8 ne<:'laHylO $0PMY M3WHHHOl1 
¢iopMOBKH no MeTaJJJIMecKoi'I 
MOAeJJll 
B IlOCTOHHHYIO ¢lopMy 
no Bhl-nJlaBJJHeMOH MOAeJIB 
no.n 11,aaJJelmeM 

fopH.'13H WTllMfiOBKa 
f OpH.'leKaTaHaH 
CTpe.nsapureJihHo o6pa6oraauaii 
4HCTO o6pa6oraHHaH 

40 
40 
20 

Ycma1t00Ka t1 3M1CUM1tor.l o:u.tt>:Je (l{aHee) no ytwpy 

50 60 70 80 
50 50 70 80 
25 30 35 40 

Ycma1toe1W t1 mpexKyl/a'IKooOJll caM.011,e1tmpupy10W,eM nampoHe 

70 

60 
50 
30 
70 
70 
50 
30 

55 

55 
45 
25 
55 
55 
40 
25 

80 

70 
60 
40 
80 
80 
60 
40 

90 

80 
70 
50 
90 
90 
70 
50 

JOO 

90 
80 
60 

JOO 
100 
80 
60 

110 

JOO 
90 
70 

] JO 
110 
90 
70 

120 

I IO 
100 
80 

120 
120 
100 
80 

J!cmanoeKa t1 n1-1.e1Mtamu~ecxoJ11 nampo1te 

60 

60 
50 
35 
60 
60 
50 
30 

70 

f5 
55 
45 
70 
70 
60 
35 

80 

75 
65 
50 
80 
80 
70 
40 

90 

80 
75 
55 
90 
90 
80 
50 

100 

90 
so 
65 

JOO 
100 
90 
60 

130 

120 
110 
90 

130 
130 
110 
90 

110 

100 
85 
70 

110 
110 
90 
70 

140 

130 
120 
JOO 
140 

120 
JOO 

120 

110 
90 
80 

120 

100 
80 

150 

140 

150 

130 
I JO 

130 

120 

130 

llO 
90 

160 

150 

140 
120 

140 

130 

120 
100 

n p 11 Me q a !I all: I. flpa ycTaHoa11e ua onpaa1<y Ha.110 yqHTl>lHaTb norpemHocTb 6u11poaaHHH H rrpHJ1HJ1<aTb norpemHOCTb 3aKpenneHHll e 33BUCHMOCTll 
OT 1<penJ1eH1rn onpaBKK 11 rKllb~. rraTpoue JlllK 3alKKMHOM np11cnoco611e1rn11. 

Z. YcraaoeKa e !leHTpax ae AaeT norpewaoc111 aai<penne1111H, ao AAeT norpeiauO\:Tt. 6asnpoaaHllll 11 ocea11111. 11arrpaa.iieana. 



39. DorpewHOCTt. aaxpenJJeHHll S8J'OTOBOK '~ npH yCTauosKe Ha onop111>1e WTH<!rrw npucn!lco6J1euuA, .MKM 

XapaKTepHcT11Ka 6a3oBon I Ilonepeq11<>ie pa~Mepbl S<WOTODOK, ... ,,, 

noaepx11oc-r11 
6~10 l 10-18 I lli-30 l 30-50 l 50-80 ! 80~f20 I 120-JliO 1130-ZGO 1260-360 1360-500 

·3 4 5 6 8 9 JO 1! 

JlcmaMBKa e Ml31CUMHOe npucnoco611nwe c 8U/tmOeNMU U/IU :;ll(CljeHtnpU!i:OBNJIU 311:JICUMU,llU 

JluTbe: 
B necqanyio ¢iopMy M8lllHHHOA ........ 100 125 150 175 200 225 250 300 350 
¢iopMOBKH no MeT3,llJIH'lecKOil 
MO)l.eJIH 
B IlOCTOllHHYIO ¢iop1.1y - JOO 110 120 130 140 150 160 180 200 
no BblflJl38JllleMoA MO)l.eJIH 80 90 100 110 120 130 140 J5IJ 
llOJI, .!1,3SJieHHeM 70 80 90 100 110 120 J.30 140 

fop11'1a11 WT3Mll08Ka - 100 125 150 175 200 225 250 300 
f op11'1eKaTaua11 90 JOO 125 150 175 200 225 
Dpe.11sapllreJihHO o6pa6o-rauuaa 80 90 100 110 120 130 140 150 160 170 
llucTO oGpa6oTauua11 70 80 90 100 110 120 1.30 140 150 Hill 
llIJIH<j:ioaa1:1ua11 60 70 80 90 100 110 120 130 140 150 

JlcmaHosKU e sa:lil::UMHOe npucnoco611e!lue c Mee.11amu~ecKUM saJJCUJIOM 

JlITTbe: 
D nec11.auyio it>oPMY MaIDHHHOil: - 90 JOO 120 140 160 180 200 240 280 
q>opMOBKH no MeTaJIJIHll.eCKoA 
MO,lleJIH 
s nccrosrna:yio tpopMy - 80 90 100 110 120 130 140 160 180 
no Bblil,/laBJllteMOli. MOJl.MH 65 70 75 80 90 100 llO i20 
no.11 ,!l,aaJJenuw 40 45 50 60 70 80 90 100 

fopl!QaR WTm.tnoBKa - 90 JOO 120 140 160 180 200 240 
rop9.QeK3TaH3ll 70 80 100 120 140 150 180 
npe;i,sapuTeJJbHO oClpa6oTaHHall 65 70 75 80 91) JOO l 10 120 130 140 
4ttcro o(pa60Tattua11 50 60 70 80 90 90 100 110 120 130 
illJJHcpuBaHHaJl 40 50 60 70 80 80 90 100 110 120 

TI pH Me q a an ll: I. YcTaaoaKa t1a MarHHTHoii n.rrnre ue .!laeT norpetnHOCTH saKpenJJeHHll. 

2:: 
2. Tionepell.Hblil: p33J,lep saroTOBKH npHHHMaTb Ha1160.1bt0HM a· ce11.eHHH 110 HOpMaJIH K o6pa6aTblB3eMOH noaepxHOCTll. 
3. norpeWHOCTb 3aKpenJJeHlrn ,!lali3 110 HOpMa.llH K o6pa6aTblB3eMOfi llOBepX!lOCTl:I. 



40. DorpeWHOCTb 3at1pe nJJeHHll JaroToBoK t 3 ni:m yCTatios11e Ha onopm.1e IlJlllCTHHKH 

npnc11oco6J1e1mu, MK.ff 

Xa1>aKtepflCTBKa flo11epe•11we Fa3M€;>W Sor<:JTOBOF<. MM 

Oa3oao!i 

6-I0·1~118-3e1~1~1~1~1~1260-3601~ noEepXl!OCT~ 

2 3 4 5 6 7 8 9 10 II 

YcmatJoBKa B aaJ1Cu.111Joe npucnoco6AeHue c 6/IHmOeUM« 
UAU 1IKc4e11mpw.06UMU 3a:nc11.uaMU 

Jhm,e: 
B necii.attyto 100 lIO 120 135 150 175 200 240 280 
4JopMy MllWHU-
ttoii ¢opMonu1 
no MeTa.1,1114e· 
CKOH MOAeJJH 
8 llOCTOllHHYfO 55 60 70 80 90 100 110 120 130 140· 
<jlopMy 

40 60 no BblDJlallJ!lle· 50 70 80 90 10') 110 
Mali MOAemt 
IlOJJ; .11aDJJeHIH'!ll 30 40 50 GO 70 80 90 100 

fopllIJaa WTaM• JOO 110 120 135 150 175 200 240 
IlOBKa 

f opn'leKaTaHall. 90 JOO 110 120 135 150 175 
OpeAaap11TeJ1tHO 40 50 60 70 80 90 JOI) HO 120 130 

o6pa6oTaHHafl 
lfoc10 o6pa6oTaH- 30 40 50 GO 70 80 90 100 110 120 

Hill! 
W JllHpOBllHHafl 20 30 40 50 60 70 80 90 10!) HO 

Ycrna11oe.'Ca e aa:tcu.1111oe npucnoco5-ie1111e c mte.1.111unu<1ec.'CUM smtcUMo.u 

JiiJTbe! 
B ne<:'lattym so 90 100 110 120 140 IGO 190 22_0) 
¢opMy Mlllll!JH• 
HOH ¢opMoB1(11 
no 1i1ewJ1.~HIJe· 

CKoil: MO)leJJH. 
B llOCT09.HHYIO 50 55 60 65 70 80 90 100 \\() 120 
¢toPMY 
no n bln.1 aaJl51 e- 35 40 50 55 60 70 80 90 
MOH MO)leJIH 
ITOJI. 11.a!3J1e1me'lf 25 30 35 40 50 60 70 EO 

fop!l'lllll. WTaM• so 90 JCO 110 120 140 160 190 
ll0Sl(3 

ropn'-1e1wnrna;11 70 80 90 JOO 110 120 140 
CTpe,><BapllTeJ!bHO 35 40 50 55 60 70 80 90 100 llG 

o6pa6oTaHHaH 
Lfocro 06pa60Ta11- 25 30 35 40 50 60 70 80 90 100 

Hafl 
lll.~ m}OBllHHa fl 15 20 25 30 40 50 60 70 80 90 

n p a ill e 'I a H Ill!.: L y CTaHOBKa Jill MllrHHTlloii rrmue He ,!l,aer norpew11oc'fH 3aKpen-
J1eH1rn. 

2. rroneper.iHblH pasMep 31ll'O'rOBKII npHHHMllTb HaHlfoJiblllHM B ce'leHHH no 11op11am1 
K o6pa6aTblBaeMoil noaepirnocTn. 

3. OorpewHOC11> aaKperrJiemrn: 11a1ia no HOpMaJIH K o6pa6aT.blDaeMofi noaepxHoCTtt, 
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cauun - nosopoTa 3amrIMHhrX ycTpofi:cTB npH o6pa6oTKe aaroroeoR 
Ha MHOrono3HUHOH£fhIX CTattKax, KOTOpaSI B OOJJbWllHCTBe CJJy<rneB npu· 
HHMaeTCSI pam10ii 0,05 MAt. 3a HCKJlfO'leHHeM nocJJeJJ;Heii COCTaBJl5JIOIU.eii 
9.fleMeHThl norpewHOCTH IlOJJO>K€HH5J 3arOTOBKH qacTO 3aTPYJlHHTeJJbHO 
BbUIBHTh KaK caMOCT05JTeJJbHble 3H3'1€HH5J, U03TOMY HX ytmTbIBalOT BXO• 
,!1.>llll.HMH B norpewHOCTb 3aKpenJieHHSI. c yqeToM CKa3aHHOro, ,ll/Hl. O)J.HO• 
Il03HUHOHHOH o6pa60TKH cpopMyJla (34) npttMeT BH,I{ 

.. -'.vs2+ E~ Ey - 6 s• (35) 

EcJ1H eeKTOpbI e6H ey KOJJJIHHeapHbI, KaK 9TO HMeer Mecto npH o6pa60T· 
Ke OJIOCKHX noaepxnocTeii, napa.'l.JJMbHbIX yctaHOBO'IHOH 6a3e, TO 

(36) 

3Ha'leKHSI norpewttocreii 3aKpenJieHHH .l{JIH pa3JlH'IHblX BHJlOB o6· 
paOOTKH B 3aSHCHMOCTH OT o6pa6atbIBaeMoro MaTepnaJJa H T€XHOJIOfH'le· 
CKOii OCHaCTKH npHBOJlSITCSI B Ta6JI. 37-40. 

Onpe.n.eJieHtte aHaqeHnii .n.onycKOB Ha saro­
T 0 B K H npOM3BOft.HTCH no COOTBeTCTBylOlltHM JlJISI K3/K,1l0f0 MeTO.Qa 
fOCTaM, yKa3aHHblM B pa3AeJie «Bb16op 3afOTOBKH» HaCTOSllll,ero noco6RSI. 

J]jrn nepaoro texHoJiorn'lecKoro nepexo.aa npr1 o6pa6oTKe 11epttb1X 
sarotosoK ecex BttJloS n npn BhI,n,ep}frnBaHHH pa3Mepa OT qepHoii 6ast.1 
.nonycK & cJieJlyeT npttHttMaTb He Ii 
ta6.nttti:Hhlil:, a onpe,n,eJJHTh no 4lop- i-----::80-------1 

MyJ!e D 

a - ~3ar + ~o6p (37) 
- 2 • 

""<: 
r,Qe &3 ar - .nonycK Ha pa3Mep qep-

Hoil: 3arOTOBKtt; 
bo6p - .nonycK no KJiaccy Toti:· 

HOCTH, yKa3aHHoMy B 

T36Jltto;e ,nJJH COOTBeT· 
ctsy10lll,ero "4.eto.na 06· 
paooTKtt. 

[ 

P11c. 14. llltaMrroea1111a11 aaroroBKa 

Dpu onpe,n,eJieHHII .aonycKoB llltaMnoBaHHblX 3arotoeoK cJie.nyer 
Y'lllTbIBaTb cJJe,nyiOW.He cpaKTOpbi: tte.nowtaMnoaKy HeiJ, .nonycKaeMhlil 
113HOC OKOH'lateJJ bHoro p y'lhH wt a Mn a H w, Ko.neoattH SI ycaJtKH 3arOTOB· 
1m rm tel\mepaTypHoMy HHTepsa.ny wraMnOBKH Ky H 3JieMeHT .nonycKa, 
tte 3asttcmunii oT H3Hoca UITaMnoe II tte.nowTaMnOBKII Hes. PaaMepbl 
mraMnOBaHtthl.X 3aroTOBOK {pm~ .14) no-pa3HOMY 3aBnC5!.T Qi nepeimcJieH. 
HbIX cpaKTopoB. 

Jl.onycKI{ Ha p&3Mepbi, 33BHCHlll.lle OT He}lOllITaMnoaKK HJll{ .nsycropoH· 
Hero HSHoca wtaMnos, onpe.neJIHIOTCll KaK (paaMepbl A Ha pMc. 14) 

a= HeiJ + I1w +Ky, -~ (38) 

npu :noM sepxeee OTKJ1oae1rne (nJnoc) 

B 
Ky 

o = HeiJ + 2, (39) 

83 



J '· 

(40) 

D.onyCKII Ha pasMepbl yr.11y6J1em1il: H BHyTpeHHHX nosepXHOCTeH 
(pasMepb1 D u A) rnKme paccquTwBaJOTca no <PopMyJie (38), nptt 3TOM 
sepxHee oTKJioJJetttte (nmoc) 

Ky 
Bl}= flw + T, (41) 

a HH)Kttee OT!\J10Hem1e (r.urnyc) 
Ky 

H0 =HefJ + T' (42) 

.[(onyCKH Ha Hapym.Hb[e pa3Mepw noaepxHOCTeH, 38BHCHIUHe OT 0]1,IJO• 
cropottttero B3HOCa wrnMnoa (rrnpaJIJieJibHbJe IlJIOCKOCTH paabeMa- pas· 
MepbI S), 

HeO+ Hw 
0 = 2 + K.y. 

Ilpu 9TOM sepx11ee OTKJI011ettue (n.1110c) 

Heil+ Ky 
Bo= 2 ' 

IUl)f{Hee OTK.'JOHeHHe (M1rnyc) 

HUl +Ky 
Ho= 2 

(43) 

(14) 

(45) 

Ilm1. pa3MepoB anyTpeHHHX noaepx11oereH. B 9TOM cJJy'l.ae (pa3Mtf bl [) 
, aepxttee OTK.10He1rne (nmoc) 

mrnmee OTK.rmnemie (Mlrnyc) 

Hea +Ky 
Ho= 2 • (4 7) 

JJ.onycKH Ha paa~1epbl, onpe11eJJmom.ue paccTOflHHe Me)l{)];y OCMm 
6o6wrneK HJHI ll.PYrHX 3JlC~!eHTOB, He BblXOll.HW.HX K nepu¢epm:1 aarOTCB· 
KH, tte 38BHCH!llHC OT H3iloca py'-!heB WTaMOOB (pa3Mepw 8), H Ba paa111e· 
pbl, 33BIICHW.He OT O~HOCTOpOHHt'ro paEllOMepttoro Il3HOC8 py%ea (p<i.3• 
1.1epw I'), 

o = Hea + l(y (48) 

np11 3TOM BepXHee (nJllOC) II HlDKHee (MHHYC) OTKJ10H€H!HI paBHhl 

.B He3 +Ky 
o = flo = 2 HD) 

3;1eMeHTt.t }1,onycKoB no H<>.llOlllTaMnOh!C~ Hea, HSH:Jcy mraMnoB ltm 
11 Ee '3aBi;c~w.1.11e oT II3Hoca mra~moa Hea npuEo,zi;sncH a ra6.1. 41 1:1 42. 



41 3JJ eMeuthl JtOnycKoB no 11~~1DT1mnOBKe HeiJ " H3HOcy uJT::~.non Hm• 
onpe11,eJ1sieML1e 110 11ecy wtaM!IOBllHllbl~ 3arotoooK . .M.M 

no Re11,owur.inoBKe 1vrn rpyn n no KaKOCY m f1MT10~ ll;JIR rpym1 
Mncca w1 ~ t.1noaaHHb!X TOqHOCTll ·1·0 q HOC r11 

noKOflOK~ Ke 

1-~ 2-11 3-Q 1-11 2-~ 

..,;;:;0,23 0,40 0,6 1,0 0,20 0,3 
0,25-0,63 0,50 0,8 1,5 0,25 0,4 
0,63-1.60 0,63 1,2 2,0 0,32 u,5 
1,60-2.50 0,80 1,4 2,5 0,40 0,6 
2,50-4,QQ 0,90 l.fi. 2,7 0,45 01cf-4,00-·B,JO ffo 1,7 3,0 0,50 o, 
6,:m-10.00 1,8 3,5 0,55 0,9 

I0,00·-!6,00 1,20 2,0 3,7 0,60 1,0 
16,00-25,00 1,40 2,2 4,0 0,70 1,1 
25.00-40,00 1,60 2,5 5,0 0,80 J,2 
40 ,D0-6::1,00 2,00 3,0 6,0 1,00 1,3 
63,00-100,00 2,60 4,0 8,0 1,30 J,4 

I 00 ,00- l :25,00 3.00 4,6 9,0 1,50 1,5 
12-">.00-11)0.00 3,00 5,4 11,0 1,80 1,6 
160,00-200,00 4,!0 6,4 13,0 2,00 l,B 

42 . .9.1eMeu1w JtOnycKOB He3, 11e san11CAatHe OT 11111oca WTaMllOB, 
011pe.11em:1eMble no puMepaM wtaM!IOB.aHHhlX noKOBOK, .tu4 

ToJl!T!HHa (nOlcOTa), )lJIHHa HJIU urnpl!Ka 
UfTitMr.o'Plfl Hf.l.baX nm{QBOH~ MM 

..;;;SO 
50-120 

120-180 
li:I0-2f>O 
2<10-::JGO 
:~tl0-500,___ ____ _ 
so:1-G30 
6'.J0-800 
~(10-1000 

1000-1250 
1250-1600 
1600-ZOOO 
2000-2500 

.AJrn rpynn TO" HOClU 

±0,ll) ±0.2 
+O,JG +O 4 
+0.20 +o:5 
±0,32 ±-0.6 
±0.40 ±0.7 

_:i:.Q.§_L_' ±Q.B... -
±0.80 ±0.9 
±1.00 + 1,0 
±US :f:J,2 
±1,25 + l.5 
±L40 f f.Jj 
±1.60 ±2,2 
±1.80 ±2,7 

Ko.11e6aHHS1 yca}lKH np HHHMaJOT Ky = 1,0 MKM-1 MM-, 

a.n 

0,5 
0,7 

ij 
1,4 
1.6 
1,9 
2,0 
2,2 
2,5 
2,8 
3,4 
3,7 
4.3 
4,9 

±0.3 
j-0.6 
+0,7 
::j 0.9 
±I.I 
±1.2 
±1.3 
±1.5 
±1.8 
±2,\ 
+2.5 
±3.0 
±3,5 

Cy MMapable seaqeeuff p acqerHblX Aon ye KOS CJ1e.ztyet o:Kp yr JrnTb c 
TO<lHOCTblO AO O, l .MM ,llJJff I-A H 2-H: rpynn ToqHOCTH H G TOqHOCTblO 1,0 MAt 
JlJHI 3-A rpynnbl roqHOCTR lllT8MDOB8HHblX sarOTOBOK, 

3aaqeem1 npoMe}f{yTOqHh!X llODYCKOB ,ll.JUI pas;mqttblX BH.llOB MeXaHH­
qecKOH ocpaoOTKH ODpe,n:eJJffJOTCS: no KJJ8CC8M TVllHOCTH, npuse.zteHHhlM 
B ra6nuuax 3KOHOMHqecKOM TOllHOCTH o6pa60TKH (npHJmmeene I I I). 

flp1W11ep t. Paca'lH'f3Tb np1mycKH ea o6pa6oTKY u npoMelkyto'lR&le npe,1eJ1bHLle 
pa1Mep1:i1 .llJlll irnaMeTpa 50+ 0.0! 01sepCTHS1 11:opnyca, no11:asaeHoro na pnc. 15. Ba 
OC1'8JlbHble ITOElepXHOCTH (J, 2, 3) H83Ha•111Tb np1mycKR H l(ODYCICll DO f(X:T 
1855-55. 

3aroroeKa npellCTilBJlllel' COOOH OTJIRBKY 1-ro lVlilCCil fO'IUOCTH, M8C'-::ult 3,5 Ki!, 
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Texl!OJ!OfH'lec1rnn MapwpyT o6pa60TKH OTBepCTHH 50+0,Gll COC'l"OHt HS JlBYlll 
onepauttit: 'lepaoaoro H 'IHCTOBOfO paCT3'1Hll3H llH' BblllOJIHf!OlhlX npn 01.IHOA yCTa• 
t1oeKe o6pa6aTbleaeMoli: .tt.eTaJIH. 3aroroeKa 15aanpyeTCH aa 4a11eoff onepaUHH Ha 
n.noCKOCTb OCHOBaHllll 2 II aaa oraepCTllfl 0 JOA. ll3fOTOBJJeHHble npe.aeapHTNlbHO. 
CxeMa ycTaHOBKH nptt o6pa6oTKe nc11a us pnc. 15. 

---r- --- --'I_ J_ 
I I 
I I 
I I 

Puc. 15. Kcpnyc ('1eprelK H cxeMa ycrauomm npH 06~ 
pa6on;e ornepcrmr 0 50+o,05) 

"' Pac'ler npunycKoe ua o6pa6oTKY oreepcrna 0 50+0•06 BC.!\CM nyreM cocTaBJJCHrHJ 
Ta6JL 43, B KOTOPYJO llOCJIC}<QB3TCJll>HO 3311HCblB3CM TCXHOJIOfH'leCKHil Mapwpy'l' 
06pa601K11 oTeepcnrn: R ace 3Ha<1e111rn: 3JieMeHroe npnnycKa. 

CyMMapnoe stta'lenue R~ n T, xapaKrep1ny10mee 1caIJecrno noeepxnocrn 
JIHThlX 33l"OTOBOK, COCHl.~.JJSeT 600 MKM (ra6JJ. 27). TiocJ!e nepROro TCXHOJIOrll­
qecKoro nepexoAa BeJl!l'IHHa T )I.JUI .!J.CTaJJefi H3 'lyryHa 11CKJ110IJaeTn1 n3 pac11eTOe, 
nosToMy JlJill <1ep1msoro 11 'lllCTOBoro pacra•urnaRm1 uaxoll:HM rro Ta6JJ. 29 TOJ!bKO 
3H3'1eHllll Rz, COOTBeTCTBCHHO 50 II 20 AIKM, II sanucl:deaeM l!X B pac'!eTHYIO ral'iJJHtly. 

CyMMapttoe stta'!eHne npocTpam::rne11H1>1x oTKJJOHettuA AJ!ll saroroBK!l aa1111oro 
TH!Ia oape.neJIHTCH ITO ¢oPMYJie 



' 
-:! 

I 

43. Pac'leT np1mycKos " npeA;eJ11>HYJC pa3MeJIOB no TeXHOJlor"'~ecKHM nepexona111 
ua o6paoo1Ky ornepcrm1 0 50+0,t! Kopnyca (puc. lif 

&neMeHra c 'I npeAem.K"'e 
'j~,, "' npeAeJ11>a1>1ft 

Tex H OJ!OrH ~e.: 1rne rrpHnyCKa, .lllCM ~ Q. 
3Ha'leHH!I !lPll· 

~ PUMep, MM nycKOB, Mf<M nepeXOAl>I ()('ipa6oTK11 
~~ ="" rrosefc x H OCTH 

Rzl I I 
... 0. i'.i 

dm\~ I dmax 
e o+•,•1 "'"" "'"' i=-,. z~~n I np T .. """ ,,.,. 

? t :t 5. ~ ~rd 1&~ 
2zmax 

a,"" a, Q. . 
3<l!ffl"O 11Ka-·' • . . . 600 294 48,08 
Pacr :H11Bam1e: ~ 

'!0PHOBOe • . . . 50 49,92 1840- 2070 
'll!CTOBoe ••• 20 50,05 !30 250 

Hroro •• ,.,.,,. ..... !II' ......... .. 1970 2320 

BeJJH'IHHY Kopo6JJeHHR OTsepCTHH cnenyeT Y'IHTb!IJ<ITI> R2K B ll.Hrv.e1p2J11>BoM, 
TaK H B oCeBOM ero ceqe1rntt, TI03TOMY 

PKOp = V (411d)2 + (4K/)2 = V (0,7 · 5Q)t + (0,7 · 100)2 = 78 MKM. 

Ben11qm1y yn;eJ11>uoro Kopo6neH 1111 ll.J!R orn11BoK H8XOJlHM no ra6n. 32 (d n l ,_ 
.n11aMeTp H JlJIHHa o6pa6aTblsae~wro OTBepcrmr). 

CTp ll 0 npeJ(eJleH ll H PcM B .0.8H f\OM CJI)' •me CJleD,yeT JI p llH llM8'H> BO Bl1HM811 He TO'I• 

HOCTb pacnonoJKeHHH 6a30BbiX noeepx1wcreA, i!CnOJTb3YN1biX llpH l[aHllOA CXCMe 
ycTa HOBKll R nOJJy<leHHblX H 8 npeJ(blIIY m11 x 0 nep au,11 ll x om OCHTCJI bHO o(i p a6a1 bl CJ~e· 
MOH e .nenHoA ycraHoe«e noaepx110CTH. 

TaK, ecm1 6bJ JlJUI nonY'1eHtt1t pa3Mepa (E) (47 _ 0 .:u) np u o6pa6oTKe nnoc«OCTH 
OCHOB8HHll' 2 HCIIOJlb3083JIOCb OTaepCTHe, TO DOCJleJlYiOIUlUI norpeWHOCTb pacnOJIO· 
il(CllHH oTaepcTllll OTllOCttTeJibHO noeepxHOCTH 2 6blJia 6bl paBHa ,11,onyc«y' KOTopuA 
ew1.eplfrnaanca npH o6pa6oT«e noeepxnoCTH 2 OT oTaepcnur, T. e. 0,34 MM. 

EcnH !Ke np11 o6pa6oT«e noeepxRocT11 2 e KatrecTBe 6aabl HCTIOJ11>308aJiac1>, KaK 
~TO II 6LrnaeT B 60JTbUIH!ICTB\l cnriaea, KaKall·TO Hapylfrna11 noaepXHOCTb, TO cne· 
.nyeT y<rHTbiBaTb CMelll,e1rne creplKHll', KOTOphlfi cpopMHpyeT ornepcrne OTHOCHTeJibllO· 
II ~pyllrno!'i: noaepXHOCTH. nocnenttee npHl' BTO onpeJ(eJIBTb KaK OTKJIOHeHHe OT HOM U· 
II ~Jlbf!Oro pa3r.iepa B OTJlHBKe, 011pe1.1e.ru1eMoe JlOTIYCKOM, 113 pa3Mep COOTBeTCTBYIO· 
JJJ,~ro KJJacca TO'IHOCTll. 

3-ru me coo6pamett11H cne.a.yer TipmrnMaTb eo ett ttMatt11e llpH onpen,ene11n11 no· 
rpeWHOCTH pa3Mepa (f) B ropll30HT3JlbHOlf DJIOCKOCTH, T. e. CMemeHH!I noJIOlKeHll!I 
ornepcr irn 3aroTo e K 11 or~iocuren 1>110 Hap y }lrno n ee noaep x HOCTH. Ta« Ka« a KelJecTBe 
6a3bT np11 caepnefi1111 11 paaeepTbleattHH ornepcrnil 0 JOA HcnoJlb30Sanac1> 60Koea11 
no11epx11oc1& orJJHBKH. ro IIJl!I onpeneneu H11 norpewttocr11 pacnoJ10lKemu1 06pa6an1· 
B3eMOfO B ,D;aH HOH ycnHIOBKe OTBC pCT!l II 5Q+U, ~~ OTHOCHTCJlhHO Cia30BhlX OT8cpcr H Ii 
0 JOA CJie,ElyeT npHHHTh CMCH\eH 11e creplKHA OTHOCHTCJlbHO Hapyllrnofi noeepXHOC"Tll 
OTJTIHIKH' 0npeJ1eJBJeMoe .11.0llYCKOM Ha pa3Mep (I') B OTJIHIJKe. 

yqHTblBBll, 4TO CYMMapMoe CMCI1J,CJ!11C oreepcrnt B OTJtUBKe OTHOCHTeJlhHO 
HapylKHofi ee rroaepxHoCTH npe,a;craeJI.aeT re0Merpw1ernyto cyMMY e ABYX B38HMHO 
nepneH,llHKYJlllPHbJX TIJIOCKOCTll'X, nony4aeM 

PCM= v e:r + C:)~v200: +200\! = 284 MIC,ff, 

'rne lls H 3r - .nonycim Ha p83Mepbl {B) It (I') no K.118Ccy 'fO'IHOCTll, COOTlleTCTBYIO­
lUeMy A8HHOA O'l'JIHSKe fra6JJ. 7). 

TaKnM oopuoM, cyYM"apnoe Sffeqe11tte npocTpancreennoro OTKnoueHllB saro.­
toBKll COCT3BHT 

I 8:' 



BeJIU'IHH8 OCTaTo•rnoro npocTpallCTBeHHOro OTKJIOHeHHll IlOCJle GepHOB<lro 

Pt= 0,05µ, = 0,05 294-= 15 Ml:M, 

IlorpeWHOCTb ycraUOBlHl np H 'lepUOBOM pacTll'IHBatl/Hl 

V
-~--2 

it= ¢(i + t 3 , 

0orper.ullOCTb 6a3HpOBaHHll B ll,8HHOM CJly<Jae B03B l!KaeT 3a C'Ie'l' Il(TE'IWC<I 
3aroroaKH a ropHSOHTaJlbHOH 11J1ocKoerll npn ycra11oaKe ee tta unblpe np\H' 1•cco6 • 
.11e1nrn. rJe pe K<)O np H YfOM II po HC XOllHT H3-3a t1 aJI IJ'IH ll !Ja30p0 B MC JKAY HaH60,1JbWHM 
n;HaMeTpo.\I YCTllllOBO'IHblX OTDepc rttA H l!aUMett bUJHM llf!8M€TpOM wni:pefi. 

Hatt60J1blllHil 3a3op MeiKaY ornepcTHRMH H lllTblpRMH onpe4cJ1UTCll Ka11 

Smax = {jA + {jB + 5rnl11> 

r.11e {jA ~ Jl011YCK Ha ornepcrne1 6A""' 16 MKM = 0,016 MM; 

(18 - JJ.OnycK Ha JJ.JrnMerp WTblpH! 68 = 14 MKM ""' O,Ol4 .1u1; 

5mlfl - MHHHMaJJbHl:JH aaaop AJe)K,11._Y .lll!al\J€Tf)8Mlf WTbipR II ornepc11rn; 

srnln = 13 MKM -= 0,013 MM. 

Tor,lla tta1160.~hw11fi yron nosopora saroroa1rn Ela w1i.1pnx MO>KeT CihiTh ani;eH 
n3 oruoweH HJJ aa11<io.11bwero sasopa npn 110J1opore a O.llHY cropouy or cpetl!Jti o 
110.liOiKeHIUI K paccn1l1Hll/O MeiKAY Cia30Bb!MH OTBepcnuurn: 

t 
0,016 + 0,014 + 0,013 0 0004 ga= a:t , .. 

V1u~ + l'sot 

nor p eu:HOCTb 6as 11 po Ba 1111 JJ Ha AJJ H 11e o<ip <:6B'1 h1 aM<Moru one per 11 Jl a aTOM CJJ y 4 ae 
W<'T<l~llT 

e6 = {lg<;.<; = j()(I) 0,0004 = 0,04 ~,,1i = 40 MKM, 

r ,'.le l ·- .a.1H11a ol'ipa6dTWB11e~oro ornepcrn11. 
nor pe IUHOCTb '>ilK jJ\.' !TJlei!HJl uroTo BJIH (rao.1. 40) e3 11 p IHI !I )!aCl.I pa BIJO 11 

120 mcu. 
for,la norpeaiaocrb ycra110BKH npH 'lep1weoM pacra•rnaaHHlJ 

!1 = v 402 + 120i = 127 JIT\,11. 

OcrnTo'l11aR norpewttocTb ycra11oaKtt npa 'lttcroaoM pacrnquaaH HH 

e1 = 0,05s1 + e11H.a :::o E .MKM. 

TaK KaK qepnonoe 11 1rncroaoe pacra4JJaa11ue npouaaoJJ.,JTC$J s om•oA ycrirnoB• 
. II.•'· TO PHH.El = 0. 
····- Ha octte11a1rnu sanucatttth!X a TaOJJ 1rne 11aunr,1x npott '11011; '·' pac'-lel ~· 1rn En .• n ~­

HUX a11a•1eu1u'i Me:KonepauuoKHblX rrpnnyciwB, m,r,,.1y11cb oc11tetto~ ¢·op~1}JH.,tt 

2<min = 2 (/?<i-1 r T1_; r V Pt-1 + t ~). 
Mi• 'l ll M ;i.~ i, 11 bl il rp11 n ycK noa pacraq 1111~ti11e: 
q.;p110soe 

2i",,,1n, = 2 (600 + v294~ + 12:;"i} = 2. !J2f} .111'At; 

) 
2.·min, = 2 (50 + V 152 + 62

) = 2 · Cf" .mut. 

f?a¢';;1 ~Pac<1eTHhlfi pa3Mep» {«p) :'an0Mrne;c11, Ha'!J' rl·a.a c J\(.Jle'!Horo, R ft.:'!H;;:;~1 

c~;'''3t' <tepre>}1-r10rn. na.'lMelJ" r.oCJP .. wewreJJhHhlM l:l~'IH" .a,• neM pac<terttoro "JH" ~1M<1.lh• 
,: .. ,r;; ,;; "11 ye" a K ~ >1{.:<orc : ex u '.!,•or u •iec 1wrc nepe),"tla, 

I 
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TaKHM o6pa3oM, l!MeH pac11eTHblA (11epTe»rni:.dl) paaMep, noc.lle nocJ1e.1111ero 
nepexo.aa (B llaHHOM CJIY'lae 'IHCTOBoro paCTa'lHBBllHll 50,05) JlJlll OCTBJ!bHl>IX nepe.xo-o 
.noa noJ1y'laeM: 

.llJJH 'lepnoaoro pacTa1J11saHHR 

dp, = 50,05,_0,132 = 49,918 .w.u: 

.llJHI sarOTOBKlf 

dp, = 49,918- 1,84 = 48,078 MM. 

3ea.'telfl!fl .nonycKoa Kam,!loro nepexo11a npnttnMatoTcll no Ta6.1111uaM a coo1ae,... 
CTBHH c KJ!aCCOM TO'IHOCTH Toro HJJH HHOfO BH.11.a ol5pa6oTKH. 

Ta K, llJIJ'I '!Hero Boro p aCTa•rn Batt HJ! SH a qen ffe .11.0 n YS~P COCTa BJ! HeT 50 Mlllt 
('lepTellrnm'\ pa3Mep): JlJIJI 11epHOBOTO paCT3'lHB8ffllll 6 = 1-fO .lllfJI; .nonycK H8 OT• 
BepcTf!e B OWHBKe J-rO KJlaCca TO'IHOCTH no fOC'f J 855-55 COCTaBJIJJeT {j = 400 MKM, 

8 rpa¢e «TipeLteJJbHhlii pasMep» ean6o.11hwee s11a'leHtte (dmax> noJ1y•ianc11 
DO pac•1eTHblM paaMepaM, OKpyrnem1blM .llO TO'lffOCTH nonycKa COOTBeTCTBylOw.ero 

dmcx f)ocmawBaHUll '1ucmo8oM SO. OS 

dmi.11 pocma11utJClHUll iluCmCldoeo 50,0 

6 pocma11u60Hu11 1.1ucmotJoeo 50NKM 

a'm1n pacma11ut1a#ufl llf!PH08oeo 4.9, 75 

cf pocma11u 6aHun ttepHo&oeo 170 /'1HM 

dmox soeomo8Ku 48.1 

dmin sa2oma81<u 47,7 

cf 30ZUmodKU 400Mf(M 

n/J 
2Zmox Ha pGcma11u8aHue 48PHOfioe 2070MHM 

' I 
il/JpHotJue t84D MHH 

I 

'lttcmudoe 250 Hf(/'f 2z%fox ua pacmaqufiaHue 

2 zff;'fn Ha µocma11ut1aHt1e 11vcmo6oe 130 /'fKM 

P11c. 16. Cxew rpaq1w1ecKoro pac11o;ml"l'RH1l 11p1myc1ws " JlGTIYCKOB Ra oopa· 
60TKY owepcnrn 0 5o+o.~5 Kopnyca (pnc. 14) 

nepexo!(a. HanMeub11111e npe11.eJ1bH1>1e pa3Mepbl (drnln) onpell.JJ1>1JC':'CH :13 nan6o.'lb• 
WHX npe.~e.nbHLIX pasMepuij Jlbl'lllTal!Helli .11onycw.1a COOTBeTCTB)'l0!!UP. ncpCXOJI' "· 

TaKHM o6paMM, IIJIJI •JiKToBoro pacT1l4HEBHH11 na1160.i1c.ru,. ! 'PJ('D,e.%J; ~:R 
p.13Mep - 50,05,.11.lf, 11a1meP. bUIH!l - 50,0:\- ·0,05 = ')0 M.<1; AJlll trepFOBOf'Q p "C.:· 
rn•111aa111111 itaH.60J1bm1:il upe,,'dlbll!:-:\\ ?'i'.dM\!P - 495q, a 11irn111e!-''o>lllVt)i - 49,: '.i.-­
-0, ! 7 = 49, 75; .II.Ml 3aro1"0<>KH 11aH6'JJ1'>1Ullli i'P/ .. c'•1L!lLlfi paa,"ep -. 48,00 . . , 
!JBllMCHbWl!U - 48,08 - 0,4 ·• 17,68 Al.If, 



. MmmMaJibHbJe npe.!leJibHble :iaatiemrn: npnnycl{OB z:;,~n pmmbJ pasaocTH aa1160JibmHJ1 

npe,ie.ri.bHhlX pa3Mepoe swnomrneMoro u npe.a:wecrny10iuero nepeXO.!lOS, a irnKc1rnaJ1bHble 

8H<l'leHHH z;;fx - CooTBeTcTaeHHO pa3HOCTI' !faHMeHblllHX npe,!l;eJibHblX paaMepoa. 

Tor.!la .!IJIH 'IHCTosoro pacTa'lneaHHH 

2z"~ = 50 ,05 - 49,92 = 0, 13 = 130 Ml<M) mm, 

2z ~l~X, = 50-49,75 = 0,25 = 250 MIUlj 

ll.Jllf qepnoeoro pacTa•msaHHH 

2z::fin, = 49,92 - 48,08 = 1840 MK.Ml 

2z::fax, = 49, 75 - 47 ,68 = 2,07 = 2070. M KM. 

, Bee pe3yJibT3Thl npoH3een.ettHblX pact1eros ceeitenbl a Ta6J1. 43 
Ha oc1toeauaJ1 ,11.aHHblX pac'!eTa CTpouM cxeMy rpa1.jrn11ecKoro pacnoJ10>Rea1rn 

Dl>HflYCKOB H llOUYCKOB no o6pa6oTKe ornepCTllll 50+o'05 (pHC. 16). ~-
06~11e np1mycK11 Zo H Zo onpell,e.i~eM, cyMMHPYH npoMemyTO'IHble npHllYCKH 

mln mu: 
a 3aIIHCblB8eM HX SHa'leHHH BHH3Y COOTBeTCTBYKllUHX rpacfl: 

2zOmJn = 130 + 1840 = 1970 MKM) 

2zo = 250 + 2070 = 2320 MKM, 
max 

0<5lllHii ROM HK 8Jlbll bl A: np ttnycx 

Z0 """' = z.,mln + 83 - BA= 1970 + 200 - so.= 2120 M1u1; 

d~ =dn -z 110y=51J-2,(=47,9MM. 
~llOM ~JIOM 0 

OpottleOD;HM npoeep KY 11p a e HJ1bHOCT11 ounoJJaeitHhlX pac<1eroo1 

z"nfal(. - z~"• = 250 - 130 = 120 MKM; lit - a2 = 170 - 50 = 120 MKM i 

t~I(' ,_ z::Zrn, = 2070 - 1840 = 230 .MKM; ~a - 81 = 400 - 170 = 230 MKM. 

Ha ocunbabJe 06pat'ia1blaaeM&1e noaepxHocrn Kopnyca npnnycK11 H JJ.ol'lycKu 
Bbl6Hpae&l iIO Ta6Jllll((U( (fOCT 1855-55) II S81HICLIB8eM llX SHa'leHHll B Ta6JI. 44. 

44, fip1mycKH ff 11onycKH 113. o6pa6aTblnaeMble IlOBej)XHOCTH Kopnyca (pnc. 15) 
no rocT 1855-55 (pa3Mepbl B MM) 

npunyc;i; 

non~pXHOCTlo PasMep Llonycll 

Ta611U'lnhl~ pac~e-rHblA 

I o-50 2.2,0 2· !,Ob ±0.2 
2 93 2,0 ±0,3 
3,4 100 2,0 ±0,3 

Ha pttc. 17 noKnla ff qeprelK aar0Too1rn Kop nyca c n pa nycKaMa aa Mex an n11e• 
c1.:yro o6p a6oTKY. 

np•1Mep 2. PaccqHTaTb npnnyCKH Ha o6pa(ioTKy If npoMemyTO'IHble npe.!leJlbHble 

pa:1Mep1.1 Ha nosepxHoCTb 0 Got&:Wi wecrepHH ae11.yiu.-A (pm:. 18). Ha ocTilJJbHhle c6· 
pat'iaTblBaeML!e nonepXHOCTll. l!!\lffa'lll'l'b ~pnnyCKH H ,l[OllyCllH ITO Ta6JJMUBM fQCT 7505--55. 

31troroaK11. - wTaM-no1uca aa fl\M, rpynna ro<1110CTH - 2-H. Macca sarotOBKH 
11,3 ~~. 
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Puc. J 7. 3arOTDBKa Kopnyca (p11c. 15) c Haq11cJJCllHblMH np1mycKaMtt 11 AOnycKaYB 

J8 55,5 
138 

276,5 

P11c. 18. lliecTepm1 BCll,yUJ,aa (qep,.€lK H cxe~rn ycTaHOBKH npH ?6JleOO'IBe noeepxao-
creA 0 604g; Zt) 

I 



Ten;o,ic-•; w1ec1rn!1 "rnpwpyr 06µa6orK11 nosepxHOCTH 0 60 't~:z:i cocro11r HS ot5ra· 

•maamur npe;mapllT~JlbHOl'O II OKOH'HtteJibl/Oro II WJJll\jloBaH!m npe.11a2pllTeJ!bHOl'O II OKOH· 
'lllTeJlbflOro, O&ra•rnaam1e H UJJJlllPO.&af1>Je npoH3BOJ!llTCJi B UeJJrpax. cxeMa YCTBHOBXH 
no1rn3mia ua p11c. 18. 

TaK )f(e KaK H a npe.!lbl.!lYlll,eM npttMepe, sarrncblsaet.1 rexiwJJorw-iecKHil 11rnpwr n· 
o('i p a!'.iOTK 11 B p BC'leTH yio ra!'.iJl. 45. U T a6JI HUY Tl.HPKe San 11 Cb!BaeM COOTBeTCTByIOU: i·e 
saroTQ axe II Ka lKJIO MY re x HOJIOf ll'leCKOMY nepexo}! y SH a qefJ H Jf !tJleMeHTOll ll p HJJYCJ; ~' 
T~K KaK ll ~a11110M cJJy'!ae oQpa6oTKa ee,1:.eTcJi a uettrpax, ro norpewHOCTb yc1at10~· 
IOI B pa,rn~JlbHOM H1111paaJleSUll pasua 11yJ110, l/TO HMeeT SHll'leJH1e JlJIH pacc'll!Tb/BH'· 
Moro pa3"1epa. B EITOM cJJ Y'Jae na eeJJwrnna llCKJlIOl/aercJI 113 oc11osuofi ¢iopMy.oi..:i 
ll·HI pac1iera MHHllMBJlbllOfO np unycKa, H COOT'*TCTllYIOUJ.y!O rpatjly MOJKHO He B[(JlfO• 
•Jn l'b B p ~C'!eT!JYIO ra6.11 !IU y. 

CyM~! '1 p rroe o rK.10ne11 rte 

" llonycic Ha nosepimoCTll, HCnOJI bSyeMble B Ka4ecne 0330BLIX Ha ¢pe3e)'no• 
u.eurpoeaJibHOil Ol!e(JBJU!H' paCC'IHTbJBBeM no ¢oPM}'Jle 

1\ = Heo + flru + Ky; 

HtJ = 2,0 MM; Hw = 1,0 MM; Ky= l,O . 60 = 60 Alie.At = 0,06 MM; oa.= 
= 3,06 JIM >:::: 3,0 AIM; 

Pu= Y !.5" + o,z5l = 1.52 M..11; 

p~ = v1.o~ + 0,14'' + 1,52~ = 1,82 ..II.ff. 

Ocraro '! 11 ai:1 oen 114 tt u a n pocrp a11creeH 11oro ···rKJIOIJ e1rn a: 
no Me n ;ieJ.n,_1p11TeJ1 bl!oro ot:na" H ea u Ha 

Pi: = 0,06: 1820 = 109 MKAt; 

tJOCJie OKOH'I d re,1 bHOTO of'.i !ll'l 11Batt11!1 

p~ = 0,04 " 1820 = 73 MKM) 

nocne npe.1~ap111eJibttoro mn 11ifioeaam1 

Pa =a 0,02 • 1820 :s 36 MK.If. 

Pac11er MMH11MaJ1bttbJX an aqe1111ii np rrnycKoe npo11aeo11H11, noJ1bayHCb ocr.oo. 
eo!t q.opMy.110A1 

2~m1n;""' 2 (Rz1-1 + Tt-i + P1-tl• 
M1rn11MaJ1bttbll\ npnnycK: 

0011 npe,1Gap111e.11 bHOe oora'IH nau tte f' 

21m11., = 2<1so + 2so + 1820) = 2 • 222-0 ""':.1:1: fr 
no.'l oicott'laTeJJ b!me o6ra•uina11 ne 

2zrnln, = Z (50 + 50 + 109) = 2 · 209 M•rn: 

noll n:pe111>~ p 11rP .!hHOe w1111¢1c:rna H He 

2zm1n, = 2 {30 + 30 + 73) = 2 . 133 MKM: 

JlOll OK{)K'l3TI!JI bR06 WJI 11:<1>oaa11 lltl 

2zmln, = 2 (10 + ~Jo 36) = 2 • 00 MKM. 

AHa.wrH'IHo npe.a.wAy~eMy npuM.epy 11pou3·..0rn p11-c1J.er no OChJlbHblM rra:t,ia .. 
1.1/ln ;mbl. -

i' 
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1::1"'..., .., ..., >< n np1111 • <'.KOB " 1. 1e.ri.eJtbHMX PMMel)os no Tex110.Jlor11"1eCKllM nepeXl)JlaM ua o6pa60TKY nonepxnotTfl 
-"' 'ti - -------- -- - 0 &ot:;g: wecupHU Be.llyll(efl (puc. 17) 

Te.v;~]'.')nor1o:E1,1e..:-a.F.J~ n-&Pf!'Xb..l[b' 
(. ~.J\J~:n'l\\l !LD.~.P.;)"."i. dOC'r'U 

o w;8;d 

?.-;;:iwaiui..'' 

',J(rra'I Mfl<lf· He: 
. ... 

1,p.:;'.11np1<1 eJ11-,!lO·~ 

Gt;, 'il'l<'i'fe.%HOC 

-
3J!f:M~aTw 'll>llllYCf<~, """" 

j -~ 

Rz T -r•" 
p ." 

.... 

I~ 250 1820 

50 50 109 

30 30 73 

- v 
' 

Pac ..-eniwn Pac.,eTHtNI\ 
npHrryCK pa3Mel' Jl.orrycK 
22min· d p• .IUI 

b. At1'M 

M~M 

_.;;t 

·.j. 

65,27' 3000 

-.:'.2220 60,83 400 
., 

2·209 60,41 120 

DpeJteJlbHblA pa:mep, I Ilpe.11.e.llbHble 3Ha'l<•HH" 
.UM npu nyck on~ .u ICM 

dmin dmax 2z~0 2z:;fa:1; 

65,3 68,3 

60.9 G!,3 4400 7000 

60,41 60,53 49() 770 _______________ _... ______ -:-----~------.-------

~ 

If L;;i; •L ::i-me: 

-.;H~j!,ll· ;;nrreJtbHC" 

t.)t"i.."")~~T .h.J,,,,. ,!"\Ltt.00 

,, 
= 
t {.; oro. 
I<! I: • 

.. 

' i:~ --... 
I 

110 20 3G 2-133 . 
Y5 15 2·66 

I 

·~b--
-} 

iJD,14 30 - 60,14 
'C! 

,60,17 270 3GO 

60,01 
t ·' 

20 60,01 -uO,O:J 120 140 
f; :i" \ 

(' 
, r -ii' 

-------r 



fp arf>a «P aC'leTH bill p a3Mep~ ( drJ sa nomrneTcJI, Ha 'I lrn :HJ c KOH e•rnoro (<1epTeJf<• 

flOro) pa3Mepa, rryTNI TlOCJl€.!IOB3TeJlbHOro npu6aaJJeHHJI paC'IE'THoro M!lHHMa.nt·· 
ttoro np 1myc Ka Ka mn.oro TexHoJIOrH'lecKoro nepexoita, 

dp, = 60,01 + 0, 132 = 60,142 R' 60,14· MM; 

~,;;.s:'--.60~14+ 0,266 = 60,406 ::::di();4J M.µj 

dp, = G1,4 l + 0,418 = 60,828 R< 60,83 MMI 

dp
3 

= 60,83 + 4,444 = 65,274 R' 65,27 MM. 

3am1caa a t'OOTBercmyrometi rpaq:ie paC'leTHOfi Ta6JJHIJ;bl 3tta'lettuJI aouycKoB 
na KSlKll.bfli: TeXHOJIOr!l 'leC K H Ii: nepe XO.II H 3afOTOBKY' B r p acpe ~H a11Mett bllHt ti npe· 
AeJlbHblli: p HMep~ 0 rrpe,1eJ1 II M H x SH a 'lettHJI !IJIR K3lK.!10f0 TeXHOJfor H'leCKoro nepexo· 
,11.a, 0Kpyr.r1111t pac'1eT11ble pan1epi,r yseJ111'1ettueM HX atta'lettttlt 0KpyrJ1etttte npott3· 
BOJlHM .a:o Toro me 3!13Ka ;iecllTH'IHOR Jlpo6tt, c Ka KUM }l,aH .!IOllYCK Ila pasMep .!IJIH KaM• 
.itoro rrepe XoJla. Ha 111''io'·n i...w 11e n pe.11eJ1 bttble p asMep bl Bbl'I HCJilleM np 116a sJJeH tteM 
aonycKa K oKpyrneaaoYy ijaHMettbweMy npe.11eJ1bHOMY pa3Mepy; 

i j _ __,,_,..=::::.,...., ... ,...., :+-1>-.no .. _ "" i\') • ' ' 

"-· ·'-" "max,= \No'" · "'""' - '-"""""·""Mr-· ·-' 
).'<.'~oi::-~0;0·3=60,17~1 

1',;l.Jf · dmax, ""'ti0,41-~0, r2 = 60,53 MM) V 

'·-1' dm~K,,,;,, 60,9-+ O,f = 61,3 MM; 

f .....,.,"f1mu "*" 65,3 + 3,0 = 68,3 MM. ~ 
(""' 3 ~ 

Ilpe11eJ1blUff 9~Hll llplillJC .. zi:11 onpel(eJJlleM K3K !M9HOC1"b Hi1116oJfblUllX TIPP• 

ll.MbHblX pa111epoa • r".Jin - KaK pa3HOCTb HaHMeHbWHX npe.a;enMHH: pdllepoa npe.awe· 

CTByrow.ero II llWIJOJIHRf!MOro ~XO.D;OB: 

~ •• = 60, 17 - 60,03 = 0, 14 MJI = l 40 M1Uft-
2z:l:.1t, = 60,53 - 60, !7 '"'" 0,36 MM = 360 MCIQ... 

2zrii~x. = 61,a - 60,53 = 0,77 MM = "770 MKM; 

_ 2z-::r, 11;, = 68,3 - 61 ,3 = 7 ,00 "'"' =t 7000• MKM: 
2zllli'~-· = 60 M ~oo 01 - o 13 MM - 130 Mltll' nnn.. ~ ' r- ~ ....... ,. 

2z;;:;n,.=·60,4~ -60,14 = 0,27 M~ "'1i270 Atrrn; 
. , .- I 

2z,~fln = 60 ,!) - 60 ,41 = 0,49 MM = 490 MKMl ' .. 

,., 

..... ·. 

'_.:J- to 

._ ~ 

2z,~''n, = 65,3 - 60,9 = 4,4 MM = 4400 Mfls. ' /' 
0-5m11e np1mycKll z0 . 11 z0 pacc'!nTb!BaeM Tag<: lKe, KaK of• npe~h\JcyllleM ~ipK· 

mm m'lX . . 
Mepe, cy MM!IPY!f rrpoMe1!lYTG'll!Lle npimycKn H 3amICb1Ball HX Slrai:ieHHll Bl1M3Y C'· 'seT· 
CTl!YIOll.(H ;\'. rpa<jl. l ' 

AH a,10rn'l tto npoaep neTcsi n pa a HJ! bHOCTb npo nsae.~.en wl.i~ pac11eTOfl 11 ~·. /dm • 
'leCKOe paCJlOJIQ/KeH He no11etl. np HIJYCKOB II Jl,OllYCKOB, }''IHThlB"11i[ B JIRlfHOM c.~ ~ae, 
'ITO nocTpoe!!He npOH3BOl(HTCiJ Hll Hapy11rny10, a He IHI BHyTpenH·m19 trollep:; 'Tb-

BeJllf'lltlly HOMHH3Jl bHOfO npunycKa B Jlllll~OM CJIY"!ae orrpe,1leJineM ):' 'lol 
HeC!l MMerp ll'lHOfO paCIJOJlO men Ha llOJI SI ll,O Tl ye Ka ::; aroro BK ll; .\ 

ZoR(lr.f = ZOrntn + ff3-HlJ.; 

Ky o 06 · . 
Ha= Hru + 2 = 1,0 + ~ = 1,03 MM== 1030 MKM' ; j 

• I ::Jia11 

I, 

\ 
ZG110 .. = 5290 + 1030 ,........ 20 = 6400 MKAij ', I 

dtHG'I = 60,0 I + 6,4 = 66,4 "'"'· i / j 
I ' 



Ha ocTaJJhHble ot5pa6aTbl8aeMble noBepxHoCTH .Z1eTaJJ11 np11nycKu u .11.on}'cKH 
DpHHll'-!aeM no T80JJHue (fOCT 7505-55) H S&llHCblBaeM IJX 8H8'1eHHH B Ta6JJ. 46. 

46. DpunycKH H .a.onye1m Ha o6pa6uweaean.ie aoaepxJtOCTM wtt'lepHH ae.a.ym.el 
(p!K. 18) 0() rocT 7505-55 (pa3Mt:PW B JGl) 

npm1ycK 
nQBepxHOCTb PaaNep ,D;Qn)'CK 

T86JIHQHbl!l I pac'letllh!A 

1,8 276,5 2·4,4 +2.7 
-1,7 

2,6 .o60:J:i:~.a 2 3,7 2 3,2 +2,0 
-1,0 

3,5 68,5 2·3,7 ...,.... +2,0 
.-J,0 

4 a1os_0, 2j 
2·3,7 +2,0 

;_1,0 

7 
.oS5=0,06D 2 3,7 +2,0 

0-tl(li~ -1,0 

9 
55,5 3,7 +2,0 

-J,0 

llepTI'm 38f0TOBKH (illTa\lnOBKH Ha fKM) ruecTep11 II BCJl)'llifH 1JOK838H Ha 
puc. 19. 

TaK )Ke, KaK H .11;pyrne pac11erhl a KypcoBoM npoeKTc, pac11eT np1myCKoa yr:c6-
uc nocrpourh B Bllll,e pac11ernoro t~opMyJ111pa, npnMep KGroporo J,laR B npl'Jl\Jlt\e­
ur:u xrv. 

PHc. 19. 3arorcmrn wenepmt ae.11yw,eti (pm:. 17) c I1a•rnc,11euuh1MH np1myrna1.m n ,n,o­
nycKaMu 

Hapll.!l.Y c ueo6xo.11HMWMH 11cxo.o;HhlM11 .!l.8HHhlMH a Ha'laJJe pac11eTa npnBOJ\!ITCJI 
cxeMa ycra11oaKu 06pa6aTblaaeMoll aaroTOBKHt Ha neA- llOJJiKHhl CihlTh noxa3aHbl 
a<::e Te IlOBep XHO<::T11, l\JIH X070pb1X paCC'l»TblB3IOTCH HJIH H3$H&q81G'fCJI no T86Jil!l(8M 
npunyCKH na oCipaCioTKY. Ha cxeMe ycJioBHhlMH o603l:l8'1:iHHHMH, npttlll!ThlMH ,11,Jlll 
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TeXHOJIOrH'leCKflX onepaUHOHHUX SCKH30B, nOKa3hJBaeTCll TIHOKe 6a3ttpoaairne 
sarOTOBKH B /lBHHOfi ycTaHOBKe. 

CJJen;yer flMeTb B BH,D;y, '11'0 B o.11.HH pac'leT MO/KHO BKJllO'TaTb TOJlbKO nocJiellO· 
BaTeJlbHO Bblno.~Hl!eMble rrepexo.!l,hl npH OllHOU H Tofi il<e (HeH3Mel!HOH)YCTaHOBKe 
o6pa6arhlaaeMoll saroroBKH. B TOM CJJY1rne, ecJJn o6pa6orxa .!lame O.!lHOH noaepx. 
JrOCTH npoH3BO.!lHTCH sa HeCKOJlbKO pa1Jl ll'IHhlX ycraHOBOK, neo6XOllHMO ll,JIH Kallit!Ofi 
yCTaHOBKll, llOKB338 ee cxeMy' npoH3BeCTtt caMoCTOHTeJibHbltl paC'!eT. 

R saroJJOBKax aeprnKa.~bHblX rpa4J pac'lenro11 rn6JimtbJ, KaK noKa3ano a 11pnaet1eH· 
HOM up11Mepe ¢opMYJI~pa, .'10CTBT0'1HO sarrneaTb TOJlbKO Ull,'le.J\Cbl pacC'IHThJBaeMblX na· 

paMerpoa, Hanp11Mep z~~x· 
U:wpp o ahte 11111te KCbl eocr a BJHI!omu x S1JJeMe11To a npu nyc Ka no ne pe xo)la M, Ha· 

np ttMep. Pt. r l II T. Jl, COOTBeTCTBYIOT no p HJI KOBb!M HCMep a M BblllOJI trn eMbl .\ ne pe· 

XOJlOB. 

B TOM cny'lae, KOrlla pac'!er KaKoro-ro )J1eMc11ra, KaK, ttanpnMep, 2::fin = dmax;­

...... dmaX/-1' npeJ1CTaBJrner HeCJJWKHoe Bbl'l!lC,qeHHe cyMMhl 1t.~H pa3HOCTIJ JlEIYX·TJ)eX CO• 

CTaBJill!Oil.IllX, TO B ¢iopMymipe c,11e.nye1 npllBeCTll TO,llbKO ¢opMy.qy D o6iueM mue, 
a pac'leT nptt H3JIH'lllll HCXOJIHblX ,!J,aHHblX, y/Ke sanncaHHb!X B ra6miuy, JIJIH KaJl()lOro 
H3 nepeXO,ll;OB B tflOPMYJJllpe ~fO(l{l!O He np0113B0.!111Tb, 3anttCblDall TD.1bKO peay.%rnTl>I 
pac<1era B COOTBeTCTBJIOU:fflO rpaq.y ra6Jl11Ubl. 

HoM H Ha Jib Hble. SH a 'li.'11 llH np !I nycKo B pace'! HThlBBIOTCR TOJI b KO .!lJlH co nocr HI• 

JJeH HH c T a6n H'IH blM II HJI II n po H3 BO.'ICTBeHH bl M II Ben H'I HIHIM \l, 
nptt paC'leTe HOMH\laJlb!iblX np llllYCKOB 3H3'1ell Hll 83, Ha H T. ll. Ha 3flfOTOnJ; 11 

6epyrc11 11s ra6JJHIJ. cooraercray10umx cTBIJllaproa, a .D,Jlll unaMnosoK pacc'l11Thlflator· 
CH no npHBOlll\MblM Bblllle ¢iopMyJiaM. 

3cKH3 33rOTOBKll c HB'IHCJ1eH11blMll npHnyCK3Mlt It .'\OllYCKaMH AaH B Bb!Werrp It· 
eell,ettHblX pac'lerax H qiopMynH pe a Ka'lecrne np1tMepa, Koropwii MOIKeT 6blTb 11cno.~ b· 
3063H AJIR oopopMJieH HH 'leprema 33f0TOBKH. TaK Ka K Bb!IlOJ11leH11e B KypcoBOM 
npoeKTe 'le pre ma 33fOTO B Kil co BCeMH p a3Mep aM 11, a T 3 K /l(e n p II llYCK a M !l II a 06 )J a. 
6oTKY o6H3aTeJlbHO, TO ;tCKH3 33fOTOBKll B pac'!eTHOM cpopMyJ111pe MOlliHO He l(eJia~b, 
a na11ecr11 see pesyllbTaTbl a11a1111rw1ecxoro 11 Ta6JJH'IHoro pac'leroe np11nycKoB 
Henocpeacraextto Ha 'leprelll: 3aroroa1t11. 

Pac<teT pe»mMoB pe3amrn 

Pac<1eT pe* UMOB pe3aHHH no Ta6Jiuu;aM. P acqey ae)l,eTc H O)l,HOBp eMe n • 
HO c sanO.'IHeHtteM onepaUHOHHhlX HJIH MapwpyrHbIX KapT TeXHOJIQfHqc. 
cKoro npouecca. CoBMew.em1e 3THX pa60T HCKJIJoqaer Heo6xo.1U1MOCTb .llY6· 
JmpoBaHHH O)l,Irnx H Tex >Ke cBe)l,eHnfi B PWH11HblX )l,oKyMettrax, Tai\ 

KaK e onepau;rJOHHhlX (mm MaprnpyTHblX ,lJ.)rlt"'cepmlttoro npott3BO)l,cTBa) 
1rnprnx )l,OJDKHW 6b1Tb 3armcatthl Jl,BHtthle nO'r·o6opy.llOBattnlO, cnoco6y 
o6pa6oTKH, xapaKrepHCTHKe o6pa6aTbIB8eMofi J.I,eTaJIH H .JJ;p., KOTOpb!e 
HCOOJib3YIOTCH )l,JIH pac11eTOB pemHMOB pesa H H H H He )l,0.'DKHbl BTOP H q H 0 

aanHCbIBBTb~H KaK ncxo.n:ttbre )l,aHttble )l,JIH BblnOJIHettHH pacqern. HaKotteu, 
aJ1eMeHTOM, B 3HaqttreJibttofl Mepe noHcmuor.nJtM pH.ll ncxo)l,ttwx .n:atttthlx 
AJIH pacqera 3JieM:eHTOB pemHMa peaanttff, 51a.rrnerc.11 onepauuoHHbltt 
3CKll3. 

Pacti:eT .n;omKeH BblnoJIHSITbCH B TOH cpopMe tt nocJie)l,oBaTeJibttocrtt, 
KOTOpble, Jl,OIIOJIHHSI TeXHOJIOfHqecKylO KapTy. II03BO.r:IHIOT COKpanlTb 
epeMR, Heo6xo.n:i-1Moe JJ.JHI BbmOJIHeI:utR caMoro pactiera, M, caMoe rnaa· 
HOe, CBeCTH ero B TaKyIO CUCTeMy. KOTopaSI .naeT B03MO}l{HOCTb nerKO 
nposepmb OT.lleJibttble aJieMeHTbl npon3Be,!lettttoro pac11era. C 3TOii ueJibIO 
pacqey pemnMOB pesamui:, raK *e KaK 11 ,!l,pyrrie pacqeThl s KypcoBOM 
nppeKTe, npe)l.JiaraeTCfl aecru e Btt.lle KapT pacL1ern, HJIH, KaK nx tta3b!Ba· 
!OT, paclfeTHblX <t>opMyJrnpoa. 
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B npHJIO}l{eHirn .!laH pH.II. !popMyJJHpoa P:JJH pacqera 3JieMeHTOB pemn· -
Ma pesaHHH H OCHOBHoro apeMettH. DpHBe,neHHhJe ¢opMyJJHpbi He ffBJJHIOT· 
cH coaeprnemrn ofo1saTMbHblMII no qmpMe, TaK KaK HX nocTpoem1e samrcuT 
OT" KOHKpeTHblX peKOMeH.!laUHlf cnpaso1rnoii JIHTepaTyphl, KOTopoil OOJlb· 
sosa.11c51 npoeKTattT npH pacqernx, HO nopR.U.OK BhITIOJIHeHHff pacqeroa, 
npeJl,JlaraeMbt:H B HHX, B OCHOBHOM 6y;u.eT HMeHHO T8KHM, TaK K8K 9TO 
oapeJ1.em1erca nocJie;tosareJibHOCThlO pacqern pemHMOB pesatt1rn aoo6me. 

Dprme,IJ,eHHble Q_:lopMyJIHpbI pacl!eTOB COCTaBJJeHbI Ha OCHOBaHHll 06-
meMall!HHOCTpOHTeJibHblX HOp~18TllBOB pe11rn1110B pe38HHH [18, l9, 20, 2IJ. 
O;:i;HaKo, KaK yme rosopHJIOCh, tte HCKmoqeHo ucno.11hsoaam1e n Jl.pyroH: 
cnpasoqHott J1Hreparyph1, no9TOMY so acex cJiy'laHX cocrnEJ1emrn ¢opMy­
JJ Hp a pac•1er a HJI H ,11,ame p acttera a npott3BOJJhHoil cpop Me c pas y 11ce sa saro • 

< JIOBKOM pac<1era Heo6XO.ll,HMO, KaK 3TO C.ll,eJJaHo H B npe)lJJaraeMbIX cpopMy· 
JI51pax, A3Tb CCblJIKY Ha HCTO'lHHK, Ha OCHOBaHHH KOTOporo BbIIlOJJHeH 
pacqer. 

Do npe}.l}Jarae~JhIM <j)OpMyJJnpaM npeJl.CTaBJJ5!€TC51 U0.~CCC06pa3Hb!M 
.n.arb HeKoropble no51cttemrn. 

O.n.HottHcTpyMettn:as:1 o6pa6'orKa Ha TOKapttwx CTamrnx. Bee l!CXO)l.HbJe 
;u.attHbie JI.Jiff pacqera no onepamm, KaK yJ:l{e c1rn3aHo, COJ1.ep>1.catcH B one· 
paUHOHHOfi K<tpre H scimse, Il03TOMY 3,!(€Ch AOJl/KHhl 6b1Th np1rne,11;eHbl 
TOJiblm .nonoJIHHTeJJbHhie cae.neHHH no pe2Ii:yw.eMy HHcrpy111eHTY. Xo)l 
pacLiern ricett ns cjJ0µ~1ym1pa u He Tpe6yer )I,OnoJJ;uneJJhHb!X noncHeHHil. 
DepUOA CTOHKOCTH pesua B paclJeTe He MCilOJlh3Y€TCH II npl!B0.!1,llTC511'0•1hKO 
B cao,ll.uoif ra6.rmue no pemH:.iaM pesamrn. Bw61JpaeTcH nepnoJl. cro1'1Kocrn 
no rn6JJnuaM c yqerm·I opratt11sauuoHHhlX q,a1nopon, Kai{, Hanp11Mep, y.11,06· 
Hble JI.Ml o6cJJyMHBamrn CTallO'l HOro nap lca cpo K H CMCH bl p e)Kyw.ero 
H HCTp y t;!eHTa, 

Pacqernoe ~me.no o6oporoa, raK >Ke Kat< H pacLJen1y10 Be.rmlJHHY no.n.a­
qff, cor.~acosbma1or c nacnoproM crau1rn, Bb16upaH 6mrn..:af1wee M€Hh· 
wee 1111c110. 

Ec.r111 s cnpaBOlJHHIG'IX HJIH Kara.norax CTaHKOB He y1rnsaHhl see stta-
11ettuH o6oporoa WrJHHJJ;eJJefi, BeJJH'lHH no,!(aq If ll!ICeJJ .!I.BOffHblX XO,Il,OB, 
TO no.1h3)'fOTCll C.:10,RYJOIUHM no.1o>KeHI1eM. 

qHCJJa o6opoTOB B MlfHYTJ" WOllH,!(eJJ(H MeranJJopem:yW.JlX CTaHKOB 
B CCCP HOpWlJ!H30BaHH, no~ro~1y noJJyqeHHb1e pacGeTOM sttalJ'.eHnH 
OKp yr JHI IOTC51 JlO 6mrnrn fmmx Den HIBi H' l!Me!OW.11 xc ff B Hop l\Ja,1hli bJX p f!.L(aX' 
8-rn pll,!lhl pacnpocrpanmOTcH Ha 11nc.11a ;:i;oo1J:nb1x xonoa B MttttyTy n Ha 
BeJIHlJHHbI no,naq. KmK)l,h!fi us rn1mx p5!J1.0B nocrpoeH no saiwtty reoMerpn· 
11ecKofi nporpeccnn. 

B cnpaao1rnaKax no MeTaJJJJope111:yW.HM CTaHKaM yKaSb1Ba10TCH 06w1-
Ho 'lHC,'!a nmax H llm!n 000p0TOB WITJJHJJ..eJJefi, ):lBOilHblX XO,llOB H IlO.L(alJ. 

Hs on p e.t1.eJJeHirn reoMerp 1111ec 1wti n porpeccnn cJie.11.yer, qro 

(50) 

r.L(e m - oow.ee l!JICJJO CTyOeHei'r CKOpOCTJI COOTBeTCTB)'!OlU€fO SIJleMCHTa 
craHKa - 1mmttneJJH r0Kap110ro HJJH cppesepnoro crnmrn, 
CTOJJa np o.n.onMr o-crp or a JI bHoro craH Ka II T. Jl..; 

qi -. attaMettareJJb p5!,!l.a. 
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0Tc10,1J,a MOJKHO onpe,IJ;eJ111Tb J1106y10 H3 11erhlpex Be.rn1urn - llm"x' 
nm1n, cp HJIH m, ecJIH H3BecTHhl HJIH Bb!6p8Hhl 3H8llef:lllSJ. scex OCTaJibHblX. 

Y:aw.e scero aeo6xo,!l.11Mo .n,;rn IIOCTpoemrn: psi.na no HSBeCTHbIM llmax• 
flmin 11 m onpeJJ;eJIHTb cp. B cTaHKOCTpoeHHH npHHltTO ceMb HopM8JIH30-
BaHHbIX reoMeTpttlleCKHX pSl,!1.0B COOTBeTCTBeHHO CJle,UylOIUHM s.HalleHIHlM 
sttaMeHaTeJIH cp: cp = 1,06; I, 12; 1,26; 1,41; I ,58; 1, 78; 2. B cospeMetttth!X 
CTaHKax qaw;e scero npttMeHHIOTCSI cpeJI.Htte suaqemrn seaMeHaTeJJli 
<p : 1,26; l ,41 HJlll 1,58; ,ll;pyrne 3Hal!eHHfl cp, oco6eHHO MeHbWe 1,26, l!C­

nOJib3YIOTCH. peJKe. 
B rex CJJ}"HHIX, Kor,1la pH,!1.bJ trnce.11 o6opoToB, no.na'J uJin .D;BOHHblX 

xo.nos nocrpoeHbI Ha Bbllll€yKa38HHblX HOpM8.llll30BaHHblX SH8'1eHllSl.X 
SHaMeliaTeJl51, MOiKHO BOCilOJlbSOBaTbCH CJ1e.ny10rueii MeTO.D.HKOil: .D,.llSI onpe­
,neJI€HHll 3Hal!ettm1 <p u npHHHTOro 3HalleHHH 1111cna o6opornB, no.ua1rn nJIH 
,!1.BOHHblX X0,!1.08. 

J.13 cpopMyJihI (50) cJie.nyer 

(51) 

311a•teHHSI HOpMaJHJ30B81lHblX 3Hae.1eHaTeJiefi pR)J.OB !p, 8038€,IJ,t'Hllb!e 
a crenem1, np11se,IJ;ettb1 a np11JioiKemm XVII. noJJb3YHCb rn6JJ11ueil, 
MQ)l{HQ JI€fKO onpe,a:eJIHTb 3H8lleHIJe (p rm OCf£0B3HHff 3an:aHHhlX B TCXHH-
11€CKOfi xapaKrep11cr1me cra1ma nm~x. nm1n H m. 

n 
.UJIH 3Toro BbllJllCJIHCM lJ8CTHOe ~ II B crpoKe rn6JTUUbl, coorneT· 

nm in 
CTBY!Oweti cTeneHH m-1, HaX0.!1.HM TO lJHCJTosoe 3HalleHtte 'fm-I, KO· 
Topoe pan Ho HJJU 6Jiu 3Ko Bbll!HcJieH HO' 1 y. B roJIOBI\e rpa¢ibl, B KOTO poH: 
naiiLteHo :oiTo qncJio, yKa3aHo coornen::rnyJOw,ee )!,a HHOMY p11.uy sttalle~rne 'f· 

3aTeM ,a:eJTtt~I pacl!eTHOe 3HalJeH11e lJl!CJia o6opOTOB, .11.BOHHblX XOJJ.:OB 
HJlH IIO)J,al!ll Ha MHHJJM3JlbHOe, IlOJIYllMT, raKHM o6pa30M, paClleTHOe 3H3'le· 
HHe '+' B 1'3KOfi·TO CTeneHH x. 

B rnt1 }Ke rpacpe Ta6JJHUbI ,!l.Jifl uait;i;eHHoro paHee sHalJeHH fl 'fl Ha· 
xo.11.H M 6JI11iKainnee Me Hbwee l!UCJIO, coornercTB y 1ow.ee BbillHCJJeH 110~1 y 

nNC'I 
,_x = -- . YMHOTh'.HB 38TeM Haft.n;emwe B Ta6JJHLI.e 3H8lJ€HJie 'fx Ha nmin• 

nmln 

IlOJl)'lJIIM npHHSIToe 1UJCJ10 o6opOTOB, .llBOHHhlX X0.!1.0B llJlll IlOJJ;8lJU, 

Dp11Mep. CTaHOK IA730: nmax = 710 06/MuH; nmln = 56 06/MUHI 
m = 12; npac'I = 250 o6!;1wH. Ha!lrn n 11pmr. 

_ nmax I 1 7!0 
'fm l=--; m- =II; <f1 =-

56 
= 12,7. 

nm!n 

no TaO.llHUe HBXOJll!M <pll = 12,64, l!TO COOTBeTCTsyeT <p ·-= I, 26. 

'f'·x = npac'I = 250 = 4 ,5• 
nmin 56 

B rp arj>e Ta6,rn UbL coorneTc1 '3 y iowe ii <p = 1,26, Ha XO.!UJM 6n nmatl rnee MeJl b rneo 
sttaqeHi!e qix = 4,00. 

Tor.aa n11pHu = 56 X 4,00 = 224 06!,mm. 

98 



HHor,11,a H3·3a KOHCTPYKTHBHhlX oco6ettttocreft: crattRos s pesynhraTe 
T3KHX BbfllHCJieHHfi He y.n;aercH flOJIYllHTb HOpMaJIH30B8HHble 3Halle· 
HHH 3HaMettaremi q:i. B 8THX c.11yqa51x BeJIHll1rny <p y.n;o6tto onpe){eJIHT& 
c noMOJJJ;bIO ra6JIHU lJHCeJI B .n.po6HblX flOK838TeJl51X CTenetteA (npttJIOlKe· 
Htte XVII) no cpopMyJie 

I 

( )
m=I 

"f' ""' nmax • (52) 
nm In 

no,11,cqH1aHHY10 no tPopMynaM s¢tPeRTHBttyro Momttocr& pesaHHH N,. 
(B Kem) conOCtaBJIH!OT c nacnOpTHblMH Jl.8HHb!MH Bb16paHHOro CT8HK8. 

Heo6xo.n.nMaH Momttoctb Ha npnBo,11,e cTaHKa 

r.n;e 'rJ - K. n. JI., CTaHKa. 

N,. 
Nnp=-, 

1l 
(53) 

Be;mq1rna K. n . .a;. t) 6epeTCH no nacnopty CTaHKa (s cpe.n;HeM 'fJ = 
= 0,80-0,85). 

nptt COflOCT8BJieHHH pacqernofi MOJJJ;HOCTH pe3aHHff C MOJJJ;HOCTblO 
CTaHKa npHHHMaeTCH BO BHHM8Htte MOW.HOCTb HS lllilHH,11,eJJe, ,!l,OOyCKae· 
Maff npOllHOCTblO c.11a6b1X ssettbes KHHeMaTttlJeCKOH ueott CTaHKa. 

1\1.HOTOHHCtpyMeHTHUI o6pa6otKa Ha OJJ;HOUIOHH)l;eJlbHbIX TOKapHblX 
CT8HK8X. nepBOH8118JlhHble .11;8HHble no BCeM HHCTpyMeHTSM H8Jl8,!l,KH, T8K 
>Ke KaK n .n.aauble no MOW.HOCTH pesatttt51, ueJiecooopasao ocpopMl!Tb B stt.n;e 
ra6nnu&r. B nepsoH: qacrtt ta6JIHUbl 38ITHCb1BalOTCff sJieMeHTbr, onpe,!1.em1-
10ll.ltte ,!l.JJHHY pa6oqero xo)la Kf'>K,noro cynnopra. Bee SJleMeHTbl .n;o lAon 
onpe;:i;eJIHIOTCH no r a6n H uaM cnp aBOllHH KOB no pacqery pemttMOB pesanuH. 
BeJIHllHHa lA011- )l.O!lOJJHnTeJlbHaH ,11;nttHa XO)la, BbI3BaHHaH s pH,n;e cJiyllaes 
oco6eHHOCTffMH HaJia;:J;KH H KOHcjmrypaUHH .11.eTSJIH' Han p HMep' sen uqnHa. 
Ha Kotopyto Heo6xO,!l,HMO OTBeCTH cynnopTbl (HHCTpyMeHTbl) ,!l;Jlff Toro, 
•no6w MOll{HO 6b1J10 cso6o)l.HO H3BJiellb 06pa6aTblBae~1yio .n.eTSJlb tt3 
pa6oqeH: soHbl. llnH cJ1omHwx HaJia,!l,OK STY senttllHHY nyqwe scero onpe· 
.n.ennTb rpacI>ttqecKHM nocTpoeuueM. 

Cf>opMyJISIP noc1poeH HCXO,ll;ff H3 npe,11.noJiomeHHH, •no JIHMHTllPYIOml!M 
npOH3BO)l.HTeJlbHOCTb o6pa6otKH cynnopTOM flBJiffeTCff npOJJ;OJlbHhlH cyn· 
nopt. B TOM cnyllae, Kor.Ila JlllMHTHPYIOlll.HM cynnoproM HBJISl.eTCff none· 
pe11 Hblfi. cynnopr, ,11;aHHb1e sroro cynnopTS no ra6n HlJHOMY H nacnoprHo· 
MY stta1.Jeum1M no,!l,alltt cJie,11,yeT santtcar& B nepsyIO crpoKy paclleta BcJieit 
aa onpe.D;eJie1rneM .D;JIHHbl pa6oqero xo.D;a. 3areM raK me, KaK n B npttse,11,eH· 
HOM cJiyqae, onpe.nenHeTCH pacqeT:we H nacnopTHoe aHallemrn no,11.aqu 
,ll.JJH HeJI HM11TH p y iow,ero cy n nopra. 

,Ua.11ee secb xo.D; pac11era nomneH ll3 tPopMy.llHpa 11 Re rpeoyet ;:i;onon· 
HHTeJibRbIX noHcH eH HM. 

B rpaqibl Ta6JJHU KaK B 3TOM, Tai{ H B ,!1,pyrnx ct>opMyJJHpax, o6se;:i;eH· 
Hble lKHpHbIMH JIHHHffMH, sanHCblBaeTCff 3HalleRHe (B ,ll.aHHOM cJiyqae 
Lp. x), o6mee )lJIH scex cTpoK (HHCTpyMeuros). 3am1cb .n.enaercH TOJJbKO 
OJl.HH paa s cpe.D;tteii: crpoKe. 

MHOTOHHCTpyMeHTH8SI o6pa6oTKa Ha MHOrownHH)l.eJibHblX HOJIY8BTG­
Ma Tax ROCJie,11,oBaTeJibHOfO ,11,eMCTBHll, npttMep $DPM)'JIHpa He npnBO)l.HT· 
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CH. Pacqer ae,11.eTCS TaK me H B TaKOM >Ke ROCJJe.UOBaTeJibHOCTH, K3K 
II JVIH MHOrOttHCTpy~1eHTHOH oopaooTJm Ha O.UHOlllillHI.UeJibHblX CTaH­
KaX [181, J(JIR K3}R)l,OrO H3 lllflHH)leJJeii MHOfOUiflHH.D.eJibHOfO CTaHKa. 
Llanee onpe)lem1eTCH JllfMBTilpyiOW.lli'I lllilBH)l.eJib B npott3B0Jll1TCH KoppeK­
Tllpoaaime (yMel!bWeHIIe) qficJJa o6opOTOB lllIIHH,11.eJIH ff IlO,!Wll Ha HeJIH­
MllTllPYIOlUHX no3HUIHIX c ytteTOM ycTaHOBJleHHOfO M3WHHHOfO apeMeHn 

pa60Tbl CTaHKa. 
0)lttOlfHCTpyMeHTH3fl 05pa60TKa H3 cnepJ11-fJib!H>lX CT3HK3X. IlOCJJe­

.noaaTeJlbHOCTb B XOJl pacqern .nocrn1oqHo HCHhl 113 cpopMyJJnpa n ne tpe-
6yIOT .n.onoJJHHTeJ1 bllh!X nonctteH nti:. B HeKotop hIX CJJ yqa11 x MO/KeT mrn-
3aTbC» eeo6xo,1u1MblM B KaqecTBe JJCX0,11.Hb!X ,n;aHHhIX IIOMeCTBTb B <}JopMy­
m1pe ,11.oTIOJIHHTeJibHhle, KpoMe Tex, I.ITO yKasanhl B TeXHOJIOt1IlleCKIIX 
Kaptax, CBe)l.emrn no HHCTpyMeHTy. 

MHorom:cTpyMeHTttasi o6pa6oTKa Ha caepJUfJibHblX CTaHKax c O.llHOA 
MHOfOUHIUH,!1.l'JlbHOH roJimmoW:. B ,!l.aHHO);I cJJyllae mieeTC51 B BHJl.Y HCilOJib· 
30D8Htte BepTIIK8JlbHO-CBepJJH/IbHb!X CTaHl\OB .!VI.If cneuuaJlbHblX H3Jla,D;OK 
(2Cl 50, 2Cl 70) HJlll MHOrOUIIllIH.Lt.eJibHblX sepnmaJihHO-CBepJJHJlbHhlX 
craHKOB c KOJIUOJlbHOH roJIOBKOM (2150"1, 2170i\1). 

PaclleT, TaK IKe KaK II )l.Jl51 MHOfOIIHCTpyMeHTHOH o6pa6oTKU H8. TOKap­
HblX craimax, ue.1ecoo6pa3HO Bb!UOJlHHTb a sw1.eTa6JJHUhl. Ta6.nmw coaep­
>KHT CTOJibKO ropH30flT8JJbHb!X crpOI{, CIWJlbKO paSJIHlJHbIX HHCTpyMeHTOB 
ttMeercn B MttorowmrnJJ.eJibHOH roJIOBEe. HttcrpyMeHTbl 0603Hat1alO'fCK 
na 9CKU3e onepaUHOHHOll Kaptb1 Ho;vepal\tH, IWTOpble 3aJJHCblB3EOTCll 
n rn6JJnuy. DopJI.IJ.OK pact1ern onpeneJI51etc51 nOCMJJ.oaareJihHOCTbJO rpa¢i 
m6mtUbI, u cyw.Hocth pact1eta cao.11.utCH K saTIOJlttenmo rpaip .11.JI51 KaJK­
JJ;oro ttHCTpyMeHTa B nocJ1e.11.caare.11bHOCTH, onpe,l1,eJI11eMofi nocrpoeerreM 
Ta6JJHUbl. HopMaTl!BHbie ,11.aHHb1e no no)l.at1a111, cKopocTHM pesaans, yctt­
mrnM II MOWJJOCTII, a TaKJKe nonpaBOllHWe K03$PHUHeHTbI npuae.netthl 
B cnpaaoqmmax, HanpHMep (181. TaM 1Ke .rw.1mc51 neo6xopHMble noncne­
unn, a qJOpMyJihl ,!I.JUI pacqera OCTaJ!bHblX BeJittllUH npHBO,!UlTC5I BHII3Y 
Ta6JIHUbI. Crre.nyet HMeTb B BH)l;Y' t{TO nepe,'l;aToqnoe OTHOWeHHe B fOJ!OBJ(e 
1-.1em,11.y WTIIIH.!{eJieM CTall Ka H wn HH,ll,€,'IHM H IIHCTp yMeHTOB MOIK~T 6b!Tb 
JIR60 33ll.3HO sapattee, ec.'l!l, H311pHMep, llCilOJib3YeTC5I HOpM3J11130B3H­
HaH HJJII yme cnpoeKTHpoBaHHWI MHOfOillilHH.!1.eJJbllaH fOJIOBKa, JIHOO Bhl­
DHpaetcJI npOH3BOJlbttO, UCXO,ll,51113 HaJ.J60JibWero npn6JlfDKeHHH CKOpocteti: 
pe3aHH5I JJlICTpyMeHTa.'lbHhiX lllillIH,l[eJH~fi K pacqeTHbIM. 

OceBas:1 cuJJa pe3amrn: nplI o6pa6orne msepcrnii nposep11erc11 TOJib­
Ko JlJHI csepJI. Mow.uocrb pesamrn npu oGpa6orne msepctuti ,o:onmna 
CCJOTBeTCTBOBaTb MOHI,HOCTH C1aHKa TO,llbKO .11.JIH csepJI (H3 6blctpope:my­
etefi craJIH H octtaw.eHHbIX nJJaCTHHirn;m rnep,!!,oro cnJlaoa) II .11.JI51 aettKe­
pos, ocnaw.em1hlx nJ1acrun1<a\m TBep.n:oro cnJJaBa. 

Maorownc-rpyMe1nnasi o6pa6oTKa OJJ.HOii roJ10BKou ua arperatHOM 
nafrne. PacqeT Be.11.eTcH TaK me, K3K n Jl,Jifl MHOfOHHCTpyMeHTHOH o6pa· 
fi'JTKH, nyTeM nocJie,o:osare.rrbttOro aanOJIHeHBfl Ta6JJHUbf, COCTaBJieHHOll 
ll::l Bee UHCTP yMeHTbl. B OT Jllllllie OT o6p aoOTKU Ha caepJJHJlbHOM CT3HKe 
B arperaTHblX CT3HKaX npHBOll. no.u.aq ocymeCTBJISl€TC5f c no:MOW.hIO Mex.a­
lHJ3MOB CUJIOBb!X CTOJJOB, KHHe~laTIIlleCJ\lf He 3aBHCHMbTX OT Bparn.eHIISl HH­
CTpyMeHTOB, npHBO.Ul!MblX OT CIIJIOBb!X oaeiOJ<. Il03TOMY ytOllHeHIIe npJJ• 
IHJTbtX sttaqeHnH rro,1I,aq nocne nx BbI6opa no Taf5J111u,aM c yqeroM nonpaaoq-
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ttbIX Kosqiqmu.HettTOB He npott3ao;i,mcH. Ta Kme HeT Heo6xoJJ.HMOCTH nocJle 
pact1era c1mpocTeil. pe3amrn 1mc1pyMe11roa no ra6.'lttU.aM 11 onpeJI,eJieHna 
no HIIM t(!:lCe.'l o6opoTOB lliOHHJI,eJJeil H 3HatieHJH"t MHHYTHOH IlO,!l,3t(U HHCTpy­
MeHTOB yrn'IHHTb 3Hal!emrn tittceJJ o6oporoB IllnHHJ(eJ1eil:. TaKHM o6pa-
30M, pac11e1 CT<iHOBllTCH npome, 'I.EM )l,JIH MHOfOWilHHJl,eJlbHOH fOJIOBKH, 
CMOHTHpOBaHHOH Ha rnepJillJlbHOM CTaHKe. 

npn pac•1eTe MHOfOMtlCTpyMeHTHOH o6pa60TKH Ha arperaTHOM CTaH­
Ke tteo6xo;i,nMo raroKe Bh16parb cnJioayJO 6a6Ky H cnJioaotl croJ1. YKa3S­
mrn no )TOc.:y IlOlWAy npUBO,!l,HTC5J B pactieTHOM ¢opMyJ1Hpe. 

J\h:croBHCTP)'l\:('HTHaff o6pa60TK8 JieCKOJJLKHMH rQJlOBllalllH Ha arperaT­

H<IM cratti\e. Paciie1 npott3BOAHTCH TaK me, KaK 11 npn o6pa60TKe onttoii 
[Q,!IQBKOi"i, TOJlbKO B JlUHMOJ\I CJJyqae pacqeTHaf! ra6JJnua COCTaBJl HeTCH 
Ha T\ai!\AYIO fOJIOBKy B OT}l.eJJbHOCTH. nocJJe onpeJJ.eJJeHH fl OCHOBHOfO Ma· 
lllHJIHOfO BpeMeH\l no K8)K}.l,Of1 roJlOBKe Hec6XOJl.HMO no BpeMeHn fOJJOBKlt 
c Han6om,wEI1 npoJI,o,rrnn11eJJbnocTbJO UHRJJa npo113aecrtt Koppe1n11poaa1rne 
pemmIOB Ha DCeX OCTaJlhHblX fOJIODKaX ,!lJlll TOfO, tlT06bl ypaBHllTh Bpe­
MJl nx 1urn:na ,!l,O npttHHTOro (rumJta JJHMnrnpymrueil roJJOB1rn). PeKoMeH· 
.11.aurn1 no ra1wli 1mppeKrnpoal\e pemmwa opuae,!l,eHbI B cnpaaot1HOH 
.TJIJrepaType. 

OJJ,ico11HcTpyMel:T11all o6pa6orna ua cppe3epHb1X crauKax. Pact1er· 
Hb1!t cpopM)'.Ulp B A8HHOM cJJyqae He rpe6yer )lOOOJIH11TeJlbHblX noRCHe­
HHH, 1;;:pm.1e TeX, IWTOpb!e 6blJIH .11.aHbl JVISI nocTpOeHHJl pacqeroB npH 
npyrnx BHJtaX OJI.HOIJ11c1pyMeurno11 06pa601K1L B tte1wtoph1X cnpaaoq­
mnrnx no penrnMa~i pe3attttn n ra6mmax np11ao,1uncH .uaHHhre no CKopocrH 
pe3amrn, t1HcJ1y o6oporna lllT111HJlt'MI 11 MHHYTHO!i no.11.aqe ( 18], raK qro HeT 
tteo6xomrnoc111 no BL16patttto11 c1mpocn1 pe3aHJrn 3a1eh1 pacct1HTb1Ba1h 
qnc.10 oGopornn lllll!lf!Jl.eJrn 11 ~11myrny10 nonat1y q)pesbr. Sm coi,paw.neT 
pact1eT. 

f1la10rom1crpyMrnrna11 o6paoorna Ha O)J:Hownm1.11eJJbHbIX ¢ipe3epHb1X 
craHirnx c nJ::llMOJ11meilHoil no~a•1ef1. Tai.; me, 1rn1< 11 J1..irn .upyrnx Bl!AOB 
MHoro1rncrpp1eJ-Jrnoii o6pa6onrn, pacqer yno6tto eecrn B n1rne ra6JittUbr, 
sw10:11rn 113 Hee T0.1b1\o HeKoropbre naHHhle, 0611i.ne AJJll Bcex cppe3. Onpe­
ne.rierrne nonat1H Ha 3y6 JI,Jifl wrn(noro 11Hcrppreirra no nonaqe Ha o6opor 
HBJI><BTCH r:peAB<tpBTeJihHUM. Or;oH11a1e.rJbHOe onpc·J\E\1c-rn1e no.11,aqn Ha 
sy6 Jl.JHJ cppes r:poJI3Bo.11,urc>i tta ccttoaaHIJH npmrnTOro 1.J.i!CJJa o6oporon 
lllmrnne.1s:r. 

Dp11 l\1HOr01rncTpyMeH1Hofi o6pa6ome 11a M11orcIIIn11HneJJbllhlX craH· 
Kax c npfl~.JOJJffHeiiirofl no;i:at1ei1 11 Ha mrorownm1,'.l.eJ1b<:Lrx cra1max c Kpy· 
fOBOH Il0;'1,3t(€H paclleTHb!e cllopty.ru:ps1 CTp051TCll Tai\ >Ke, l\aK H 
np11 MllOfOilHCTpyMeIJTHOil o6p a60n::e Ha 0.QHOlllilHH,11.eJlbHblX CTaH· 
l\aX, 

flpn OOp<lOOTKe qepB5l.t1Hb\MI! cjipesa~rn Ha 3YOCGlpe3epHL!X CTaH!\aX 
pact1eTHblH tjJopMyJin:p COCTaM.f!t'1CS! &r-:aJJOrl!t(J-10 ¢opMy,~HPY np11 OJJ,HO· 
HHCTpyMeHTHOH o6pa60TK€ Ha q;pesepHblX CT8H!>UX, TIO,'!.'.!t18 B ,Il.3HHOM 
C.'ly'lae onpe11.eJrne1ca Ha o6opor 06pa6arh1BaeMoro sy61.J.a1oro 1m.1eca. 
Mmryruas:i no,!l,a'rn paccimrbrnaercH TOJI hKO a rex c.1yt1as:rx, Kor,!l,a a nacnopr­
Hhl X )1.aHH bIX CTaH l\a OTCYTCTB yeT no.na tJa Ha G60pOT, fI pH 31 OM p ac lleTH351 
MHHyTHaH no,!l,aiia conocrnBm1eTCfl c nacnoprttofi, a ccHoBttoe Bpe~rn pac­
CtlHTblBaeTCH llCX0,!1,fl H3 MIJH yrn oii no.11,a llH. 
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06pat'ioTKa Ha ay60,11.o.116elKHblX CTaHK3X MHOfOJX3U.0BOfi fOJlOBKOii. 
B psi.ne cJ1yt1aea 3TOT cnoco6 3y6oo6pa60TKH OK33hIBaerrn npouaao.nHTe.1h­
ttee .11pyrnx, OCOOeHHO npH Hapeaamm 3y6beB 33KpblTblX BeHUOB, OJJ,HaKO 
cnpaBOllHble JlHHHble no pac11eTy pew:ttMOB peaaHHR JlJHI :iToro cncco6a noq­
TH OTCYTCTBYID'r a JJureparype. Ilo.9TOMY st1:ecb npuao,11.urrn Mero,11.HKa pacqe: 
Ta .9JleMeHTOB pe:mHM3 peaaHHH, OCHOBHoro apeMeJIH H .9KOHOMH'leCl\OH 
.9<txl>eKTHBHOcTtt npouecca no cpaaHeHttlO c JlpyrttMH cnoco6aMI!. B npn.rio­
}KeHttH .n;att npHMep pac'leTHoro cpopMy.rrn:pa. 

YcHJrne pe3amrn, upHxoJJ;mueecH Ha OJJ;HH pe3eu, 
p!J kM 

Ppes = ~ax P KT/:.iyo, (54) 

r.n;e P!lmax - cyMMapttoe ttan60JJbwee ycnJJHe pesauttH (6epeTcfl ns Tex­
H H 'ICCKO fi xa patnepncT HK If era HK a); 

kl.Ip - nonpaBOllHblli Ko.9¢iqniutteHT Ha CHJlbl pe3aHHH B 33Bl!CH­
MOCTll OT o6pa6aTbJBaeMoro MaTepnaJia (Ta6JJ. 48); 

z- ll.HCJJO 3)'6LeB uapesae1110i1 saroTOBKH. 
IlOJJ;CIJHTaHHOe ycllJJlle C0IlOCTaBJIH€TCfl co SHalleHJlHMH, npHB€.[L€HHbl• 

MH B Ta6Jl, 47 AJHl ,ll,3Hl!Of0 MO,!LyJISI. 
EcJitt noJlyqeanoe a peay.'lhTaTe pac'leTa yc1uure, npnxot1:5ll.lleecsi 

Ha O)J;HH peaeu, MeHbWC 3!13'1€HIHJ, o6Be,!Lt~HHOf0 paMKOir, TO llllCJIO pesoB 
R BblOHpaeTcH s cOOTBeTcrn1111 c 6J11rn-:ailwuM MeHhWllM ycHJJtteM, yKa3aH­
HblM B Ta6mme. B TOM c.1ylJae, Kort1:a pac'Ieraoe yrn.'we Ha OAHH peseu 
IlOJiy•mJIOCh 60JJbWllM HJlli paeHblM MaECHMaJJbHOMy yCHJJHIO ,!1.JIH OJJ,llOfO 
pesua. IJIICJJO pe30B nplH111\l8CTCH COOTBeTCTBCHHO rJOCJl€,ll,HeMy. 

,[J,aJ1ee 011 pe.n;em1erc H ,Ll.mrn a xoJJ,a wTocceJJ 51 CTaH Ka: 

L = lpe3 + (10-+- 15) MM, (55) 

r.n.e !pe3 - .n.JJ11Ha pe3att1u1, npttHHMae11ia51 pasHoil ump1rne uapesaeMoli 
3af0TOBKH. 

,UJI51 DO)\ClJCTa CKOpOCTll pe3aHH51 H<l CTaHKe 5A 110 MOJi\HO BOCnOJJh­
SOBaThCfl 3Mmlp1l'teCKOH <IJopM)'JlOH 

(56) 

f)J;C kMv - nonpaBO'lHbIH K03(P<PlluHeHT Ha c1mpocTb pe3a HH51 B SaBJICH­
MOCTll OT o6pa6aTblB3CMOro MateprtaJJa (ta6JI. 48). 

Ilptt o6pa6orne CT8JlbHblX 3afOTOBOK Ile peKOMCH,!1.YCTCH H33H3'!3Tb 
cKopOCTll CBblUte 9 MIMuH. 

qHCJJo ,!lBOfittwx XOJ:LOB wrocceJJfl a MHHYTY onpeJJ,e.rlHCTcff no cpopMyJJe 
IOOOv 

n = 2L ae. X08/-41Wl. (57) 

OcHoattoe apeMH )lJIH napeaaHHJI ay6llaroro aenua no.n;Cl!JJTbIBaeTcs 

T R·60 K o = -- + Cfl(, 
11 

(58) 

rJI.e K - apeMH onycKaHUH u not1:'beMa caJ1asoK (6epeTCH us Tex1-111'IeC• 
KOH xapaKTepUCTHKH CTaHKa). 
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47. Cunw pe3aN1111 Ha OJJ;ffff peleu B JaBHCH"OCTff OT 'IHC.11a pe30ll ff MOJSJUI, ttr 

MOAYJlb nape:i.aeMOr<l sy(iqaToro 1<011e<'a, .... ~ 
4nc.tlo peooa. k 

1,5 I I 3.5 I I 4.5 I 2.5 3 4 5 (; 

30 327 600 
40 259 
50 2-11 318 420 

60 58 I J9:3 I 300 365 463 

70 40' !70 
\ 240 I 330 394 

80 124 
215 12961 

3.52 521 716 

90 200 257 1 330 I 406 

190 250 309 384 453 6G9 100 

217 296 13651 424 620 
llO 

120 230 278 329 ] 3951 576 

130 250 309 378 \ sos! 

140 233 288 336 477 
150 268 320 450 
170 22\J 297 429 
200 251 387 

CT p H M e 'I a ff II a: I. 06Bel.l.e rrn we u n$p bl HB .~ l'llOTrn MaKCUMa.1hHU::.m Ji;.'JH 0,1'f!Of0 
pe3u.a. 

2. MarepHa.'1 pe3UOB ,__ 6blcrpopet."l:yW.aH CTaJ!b P 1841, 

48. no npaBO'I u we K 034f14uu-1 ue u r bl ua c11J1bl " Cli opOCTb pe la ur111 
B 3aBHCllMOCnt OT o6;m6aTblBaeMoro MaTe;>HaJla. 

TBepJl<lCTb MaTepHana 33rorna1111 H B 

flonpaW~Hbl~ K03(jl(jl11~11e11T 1---------------------

150-\70 \JJQ-220 230-250 

kMp 0,7-0,8 1,0 l,2-1,3 

kMo 
1,28 1,0 0,75 
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TipH BbTnOJJHeHmr Kypconoro npoeKni cpopMyJJy (5G) MOHO!O c )l,OCTa· 
TOqHQll TO'IHOCTb!O HCilOJlb30BaTb TalOl{E' JJJI>I CTaHKOB 5120fl5A130. 

HapylKHoe Kpyroaoe rnJ1H$0BaHHe c ~PO.ll.OJl:bHOil no,1w1eit <DopMyJH1.p 
ni;ocT tt tte Tpe6yer oco6wx oollcnemrn, nocJ1eJJ.0BaTeJJhHOCTh pac•1ern 
omurnKoaa ao acex cnpaaoqmmax, c TOM JIHIDb pa3HHueit, qro K09¢cptt­
UJteHrnrn1 ~w;KeT yq11Tb1BaTbCll 6oJiblilee H.IIH MeHhwee YHCJIO ¢a1uopos, 
B np l!Be,'1,eHHOM np m1epe. COCTaBJl€Hl-lO~I ]-! a OCH CB a H HI [ Bblwey 1rn311 H H b!X 
o6w.e~rnwttHOCTpOHT€J1bHb\X HOpManlBOB, li:pO'.l:e flj)O'lllX 1JaKT0pOB, )''IH· 
ThlBaercll cocTOH flue WJI mpoaaJJ bHOro cran Ka non panoq;: hL\l Ko3¢qm uueH • 
TOM kT, KOTOpblll onpe.neJrneTcH H3 cnpaBO'!HblX T<t6mm, HCXOJJ.H H3 cpoKn 
3KCOJJyarnumi CTaIIKa. 

¢OPMYJllIP COCTaBJilleTCfl o,11:rrospeMeHHO c 33[JQJJHeHtteM onepam!Ol-!· 
HOH KapTbI, no3To~1y s K:aqecrne ttcxo;u1b1X Be np1moJJ.llTCH re ,QaHl-Ibie, 
KOTOpb1e 3aTIHCblBaJOTCSI ttenocpe.ncTBemw B onepa1.u10Htty10 KapTy. 

p acc•nJTa H Ha )l MOIUH OCTb p e3aHM H n pH lllJl H¢0DZ !-I H If COilOCTa Bl! 11er­
CH c )l,OTIYCTli/>.IOii nptt 6ecnpmKOfOBOM llJJJHCposamm l1:ow.ttoCTblO. 

Hapym.uo~ Kpyr JJoe rnJ1mpoeam1e c paJI;1mJ1;,ttof1 no]l,a<idl. Pac'!eT ne.::r12r· 
Cll B TOfl me llOCJJe.QOBaTeJlbHOCTH, qro H c npO,!lOJibllOil no,n:a li€l"l, f]Q H(C­

J{OJlbKO npome. B:.iecro w1:1p Hiib! wJI1-1¢0BJJ1bHOro Ep yra npn orrpe.IJ,eJ1tiUHI 
npeJ!_eJJbHO nonyCTHMOH MOWJIOCTH HCXOJJ.H 113 pemrrna 6ecopfii!{Qf0B0f0 
wn111JoBaH H ll B pac'!eT np lllH!Maercs:i w11p rnra ll!Jin¢osaHJrn, T. e. w1:pmia 
KOHtaKra Kpyra c H3,.'J:eJIIJeM. 

flo;i:o6HbJM :me o6pa3oM cocraa.nnercfl pacqern11fl ¢cp~1yn11p 11 J.t:JJSI 
6ecuettTpoBoro WJIHC.~OBaHHH c pamia.%ttoi1 noJJ.a'lefi. Dpn w.rn¢c::::<i1mH 
Ha 6ecueHTjJOBO·WJlll¢i033JlhHblX CT3HE3X CpOK 3ECJJ.llyarau1rn CTaH!rn 
He np mrn 1,iaeTCH BO B H HMilHIH~ H I\09¢rjm l.l.!IE'HT. 33B HCJ11UH II OT TOlJH 0CTH 

II JKeCTKOCTll CT3HKa, He33BIICllMO OT cpmrn 3'ECilJiyaratrn H npnm:~.WE'TC)l 
paetthJM e;::mmue. 

6ecu,ettrposoe III.rrnqwnaHne c npo.aoJ1&iWii no.aaqc:J'i. <Do1my.11np !:O­
craa.rrneTcll ana .. 1orn'!HO paccMoTpeHHblM ai.,1we cTI0coG<n1 wJJmpouamrn. 
B OTJJll'IHe OT pacci\wrpeHHbIX cJiyqaea 3)].ecb rrptttt11Maerc51 BO Bi-HD!aHf!e 
•mcJio npoxoJJ.OB. Hecr110Tpfl Ha TO '!TO pacnpeJJ.e,1eHHe o6w.ero np1myc1rn 
(YJJ.BOeHHOtt rny6lJHbl lllJlHQJOBaH!rn - 2t) no npoxo,!l,.<H.l He 51BJJHeTCll 
$aKropoM, onpe;i:_e.1a10w;i1M octtoBttoe TeXHo,1or11qec1we ape~rn. a yqu­
ThIBaeTCH TOJibKO np H HaCTpOHKe CTaH Ka, ere c.11e,11.yer orrpeJJ,eJJJffb HMeH­
HO B pacqenroM 4JopMym1pe, TaK Ka!\ B onepauttOHHhJX 1rnprax 3TH ,u:aHHbJe 
ne y1rn3hlBalOTciI. 

)1.r:ia PHJJ.a cpaanureJJhno npocn,rx TexnoJJornqech:11x onepauuii co­
cTaBJJenne pacqertthTX tj:iopMymipoa He mreeT ci:b1CJ1a, Tai{ RaK JJ.OCra101.1H1:.!e 
.nm1 onpe,'l.eJieHHK perKl!MOB pegamrn 11 HOpMupoaamrn npouecca ;:i:attHb1e 
coJJ.cp}lrnTcfl a Textto,1orn1.1ecKux RapTax. K 1.1uc .. 1y TaKttx onepa1..urr1 
OTHOCHTCR, tta!lpHMep, 3y603aKpyrnePHe ll CHflTHe cjJacoK na ropuax 
3y6t.iaTb!X !{QJJeC, HeKOTOph!e BHJ.t:bl 3y6006pa601Kn, ,!\JIH IWTOpblX ycTattan­
JJHBaerc51 spec..rn o6pa60TKH Ha O,!l,HH 3y6, CJiecapttall o6pa6orirn, KOTJJ.a 
ee H€B03MO.IKHO H36e/K8Tb, u T. fl. 

PesyJ?hTaTI>I pacl/.eToB 3JieMenTOB pe11unt0n pe3amrn ueJiecoo6pa3HO 
ocpopMHTb B BH}J;e CBOJJ.HOll Ta6JlllUbl, ¢iop;i,ia KOTOpOil npHse.aeHa B npttJIO­
:meBHll V. Ta6m1ua JI.OJJmtta 6b!Tb cocras.1eHa tta octtoBaHttH pacqerttbIX 
lfiopMyJ1.11pos II rcxttoJJornqecKHX 1rnpT. B Tex c.1yqa51x, Kor)l.a ¢opMyJJ51pbI 
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m1eIDTCH )l,JHI 60JibWHHCTBa TeXHOJIOrH1Jec1mx onepaUJtf!, CBOJl.HYID T36Jrn­
uy MOJKHO He JJ.aaarh. Bo BCHKOM cJiyqae CBOJI.HaH rn6Jittua He l\IO)KeT noJI· 
HOCTh!O 3aMeHHTh pacqeTHble ¢iopMym1phl, TaK J<aK llMEHHO OHH JI.alOT 
npe;tct.'l.BJleHtte 06 HCXO)l,HbJX ,JWHHblX, IlOCJJe)l,OBaTeJihliOCTll pae<iern 
ll I103BOJ!.IUOT, KaK yme fOBOpHJJOCb BbJUie, npoaepHTh npaBUJibHOCTh 
pac1:eTOB. TaKUM o6pa30M, Ta6JJnuy cJieJI.yer noMeCTHTh KaJ\ CBOJI.Hbtil 
J!.01\YMeHT J10CJle BCex pacl!€THblX cpop~1y.'rnpOB. 

CJie,!lyer raioKe HM€Th B BH.Il,y, IJTO B Tex CJIY'ia5:lX, 1wr.rr.a SITO B03MO.ll\· 
no, Ha o,nHm1 6.riaHKe pac1Jen1oro ¢iopr,1y.rnpa MO/KHO pa3MeCTl!Th He O.!J..HH, 
a )I.Ba paclJeTa: 3TO OTHOCHTCJl K H€CJl0il<Hb!M pacqeraM, KOTOpb!e reM He 
Meuee .nomEHbI 6b1Th o6H3aTeJJhHO Bhmo.1tteHhJ. Booome me, KaK npaBttJio, 
,11,JJJl KB)l{,ll,OfO Bll,11,8 06pa6or1m pac11eTHblH cpopMyJIHp CJJe.U.yeT cxpopMJUl.Th 
Ha OT,ll,€JlbHOM 6ml.HK€ (JIHCTe) paci.reTHO·I10HCHHT€JlbHOH 3annc1m. 

A.ttaJmrwtec1mii pac<teT pelKtt.M<lB pe3amui. 3To> pacqe1 o6U4HO Bbl· 
no.rnrnercfl no Kypcy «Teop1rn pe3amrn>i, nonoMy B 1\ypconoM npoeKre 
no rexH0.1'10fiIH MaWHflOCTpoemrn 11102KeT 6b!Th He o65J38T€JlbHblM. 0.n.ttaKO 
,u,151 COOOCTaBJJeiurn ra6JJ!flIHbfX 3HalJeHHH peIB:JBJOB pe3aHIHI c llOJJY<I€HHblM 
anaJJI!TH'lec1mM paCl[eTOM llOCJJe)l,HHH MOJKeT 6b!Th BhIIIOJIHeH Ha 0)1,HH· 
,!!,Ba nepexo)l.a no CJ1e,11.y10w,m1 Bll.ll.BM o6pa6onm: 

1) Toqenne; 
2) cnepJie1me, paccBepmmaime, se1rneposaHue, passeprbrnamie; 
3) ¢ipe3epomnme; 
4) uapesanne pe3b6b1; 
5) npornrttBmme; 
6) sy6onapesai-rne; 
7) wJU1cpoaa1rne n .u.p. 
Mero.ll.HKa H nocne.11.oaaTeJ1bHOCTh Be.n.emrn at1aJIHTH1Jec1rnx pacqe100 

,11,0CTaTOlJHO IIOJIHO H3Jl0)1{€Hhl B yqe6HOJ! H cnpaBoqnoiJ: J!Hleparype, no­
.9TOMy HeT tteo6XO.ll.HMOCTH no.npo6tto OCTaH<IBJIUBaTbC}[ Ha 3TllX BOnpocax. 
C.rze.n.yeT JIHUII> npMB€CTH Heh:.OTOpb!e MeTO,lH'iec1rne y1rn3amrn: ITO BH,lla:,1 

06pa6or1m, ,!lJI}[ KOTOpb!X COlIOCTaBJiettl!e ,11,8HHblX Ta6Jll!lIHOf0 H aHaJIHTH­
qecKoro pac11eTOB Ha116oJiee ueJiecoo6pa3no. 

CeepJieH He, paccsepJiHBa Hue, 3eH Kepoaattne, pa3BepThmattne. AttaJ111T11-
11ecK11 pe)IO!Mhl pe3aH!UI paCC'lliTblB8.lOTCfl no cnpaBOIJH11KY (17]. 

BeJJttllHHy rro,!la11u Mo:arno Bb1611parh no ra6m1ua:.,1. 0,!lHaKo npn caep­
JleHHH ueJiecoo6pa3ttee no,!l;a11y pacc1JHTb1BaTh no !fiop~iyJie 

s0 = CDO,o ,;w/06, (59) 

r,11,e D - AttaMeTp cBepJia, .M,ii; 
" C - Ko3$qmunettT (Ta6JJ. 49). 

Tip ii o6p a60TK€ oTBep CTllH 6oJI bWOe 3Ha 11eH He HMeeT oce Ba}[ CHJ£3' 
KoTopaM ,u;omKHa 6bITb onpe,11,eJietta no ¢opMyJia;i..1 n HapH,11,y c Kpy1mum.1 
MO;i..teHTOM conocrasJieHa c nacnopTHblMll .LJ:a H H b!MH BLI6p attHOfO CTaH Ka. 

B KoHe4HOM cqe-re, TaK :1Ke Kai' 11 npu rn11e1111n, .!I.OJimHa 6b!Th pacci.rn­
Tatta 3cfi<PeKTllBHall MOW.t!OCTb pesaHirn M COIIOCTaBJieHa c MOIUHOCTblO 
CTBHKa ny1eM onpe.ueJieHHJl Ko3¢t{munettra ucnoJib30BaJU!H crnttKa no 
MOJUHOCTH. 

$pe3epoeauue, pa3pe:Jatme, uape3attne pe3b6bl, npon1nmam1e 
u 3y6ouape3auue. Onpe,tl.eJieHHe pe)lmMoB pe3aHUH pac11e-roM AJIH 3TMX 
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06pa6aT,,. aae MMll 
MeTa.nn 

49. Kos4'¢1HitlltHT C 

HB 

rpyrma no,11,aq, O!Ipe,llemieMall Te~110110rHqect<HMH 
$aKTOpaMll 

II Ill 

CTaJlb ••••••••• <J60 0,085 0,063 0,042 
160-240 0,047 0,063 0,031 
240-300 0,046 0,038 0,023 

>300 0,G38 0,028 0,019 
qyryu •••••• <170 0,130 0,097 0,065 

>170 0,078 0,058 0,039 
1.1,IteTH ble MeTaJIJlhl • M11rnue 

Tsep.u;b!e 
0,170 0,130 0,085 
0,130 0,097 0,065 

n p II M e 'I a H II 11: 1. Ilep saA rpyrma 110Jl3'1 OTHOCHTCll K ceepJiellHIO r JIYXllX OT• 
sepcrufi HJIH paccaepJ11rnatt1110 6eJ .u;onycKa 110 5-My KJlaccy TO'IHocrn nJ111 110.!I no· 
c Jie,ayromee pace lJep JHrnau ue. 

2. BropaR rpynna llO.Qa'I OTIJOCIJTCH K ceepJICl!HIO r J1yx11x II CKB031lb1X OTBepcrnfi 
B .!leTaJHIX l!C)KeCTKOii KOHCTp YKUHH, ceepJ!eli\HO llOJI pe3b6y ff paccsepJIHBaHH!Q oracp· 
ctm'i. no11, nocJ1e11,y1oruyio o6pa6oTKY 3CHKepoM 11.w .u;syr.rn pa3sepTKaMu. 

3. TpeTbfl rpy11na !IOAa'I or11oc11rrn K ceepJJeHHIO rnyxux R CKB03HblX ornepcrnii 
HJIB pacceepJJllB3Hli!O llO.!i .!13.1bHel'iwyco o6pa6oTKY 3CHKepoM HJIH OtJ.HOi"l paJeepTllOH. 

BIIJl,013 o6p a60TKH npOH3BO,!lHTCH no MeTO,!ll{ Ke H ¢op My JlaM cnp aBO'IH II Ka 
[17}. 

W.ru«J>osauue • .IVrn KpyrJJoro Hapynrnoro WJitt¢onamrn: B u:eHTpax pc­
>KHMbI pe3aHHH, KpOMe CKOpocrn apaw.eHHH o6pa6aTbJBaeMOH ,!leTa.111, 
llO,!lCll.IfTbJB3iOTCll no ll,aHHbJM cnpaaO<JHHKa [ 17). 

CKopocTb apaw.eHHfl 06pa6arb1Bae111oi1 ,!l,etaJJH MO/KHO onpe,!1,eJJHTb 
no <flop111yJ1e 

ti= Cvdq .At/MUH, 
rm1x'f}' 

(GO) 

r,!l,e T - nepHO.Ll CTOilKocrn WJJ11<floaaJibHoro Kpyra B MHnyTax Mawmrnoro 
BpeMeHH (T = 15 MUN); 

d - ,llll3MeTp o6pa6aTbIBaeMOM ,!leTaJliI, M.At; 
t - rJiyoHHa pe33HH51, UJlH nonepell.Ha51 no,!la<Ja, MM; 
~ - Ko:$¢imrneHT npo,!1,0JlbHofl no,!la1rn; nptt KpyrnoM lllJ1mposam111 

MeTO)lOM Bpe33HHH ~ B cflopMy.riy (60) He BXO,!lHT: 

s = ~B M.At/06; 

B - illllp HH3 lllJJ HcflOBaJI bHoro Kp yra. MM. 
Ko.9¢¢HUHeHT crl H noKa3aTeJJH crenenH q, m, x, y ,llaHbT B Ta6n. 50. 
BMH<JHHhl nonepe<JHblX no,!laq n Ko3¢<flttuneHTOB npo.QOJ!bHOfi no.LI.a· 

qn npHBe)leHw a rn6JI. 51, 52 . 
.Um1 Kpyr JJoro 6ecuettrpoaoro rnnmtxmaBHll pe»HlMbr pe3aHUH a ocnoa· 

HOM npHHIIM3IOTCH no TaOJHIU8M cnpaBOlJHHKa (22}. 
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50. Ko31j>$m.111e11T C v 11 no11113are,11 11 ne ne1111 q. m, x, y 

Bull, I XapaKTep11cr11Ka 1 
ll!Jlll 4>oBoHH!I llpyra " CBllSKll 

Cv m x II 

I\p)'f .rwe: 
c nonepe'IHOft 
nO.!lJ'lefi 11a 
l{DOfrnoil xo.a; 
CT(J.1a 

c nonepe•rnm1 
no1ia'leli na 
Ka;KAblil xo.a; 
c10.1a 

9MKTpoKopyHJl. 
50-CMI, 
Kepa:.imteCKaJl 

9.'le1npo11opy11;t 
50-CM2, Kepa­
Mll'1CcKaJl 

9JteinpOKO• 
PYH.!1 50-CJ' 
Kepm11J'!ec1.:aa 

He3a1rn.1e1111aa 
CTll.'lb 

33K$Jlellf!all 
CTa.'lb 

HeJaKa.'le1111a11 
CT3,1b 

3aKaJ1emrai1 

0,27 

0,24 

0,055 

CT3Jlb 0,05 

HeaaKaMHHaa 
CTaJlb 0,95 

3a11aJ1ett f!aa 
CTaJlb 0,85 

0,3 0,5 1 

0,3 0,5 J,2 

0,3 0,35 0,7 

51. nonepe•1u1.1e noJ1,a•rn n1rn 11pyrnoM B11ern11eM rnnmfmrunmn 
MeTCJl.OM llPOJJ.OJlbHOA IJOJJ. a•m, .M .ff.' iJ 6. xoiJ 

06v~o ~r~1 ~ae­

"'"'~ MaTep11an 

CrnJJb 11e­
aaK2.'leh11aJI 

CTaJlb SJ• 
KaJ1e11uaa 

tI yryH cep bltt 
11 6pOHJa 

Ornon:~nue 
Jl/IMUbl 

WJlll(ji()c"!lllll 
K jl,l!aMe'l\lY 

3 
IJ-6 
7-10 

3 
4-6 
7-10 

3 
4-6 
i-10 

15 30 I 50 I 70 I 9 o I 110 I 120 I 200 

0,010 0,015 0,020 0,025 O,CZ7 0,032 0,035 0,037 
0,009 0,012 0,017 0,020 0,022 0,025 0,028 0,030 
o,ooG 0,010 0,012 0,016 0,018 0,020 o,ci22 

0,009 0,013 0,0!8 0,022 0,024 0,029 0,032 0,033 
0,008 0,011 0,015 0,018 0,020 0,020 0,025 0,027 
0,005 0,009 0,011 0,014 0,016 0,018 0,020 

0,014 0,021 0,028 0,035 0,038 0,045 0,049 0,052 
O,Q!3 0,017 0,024 0,028 0,03{ 0,035 0,039 0,042 
0,008 0,014 0,017 0,022 0,025 o.ozs 0,031 

52. Koa¢$autteHT npo.110J1 bHOli. no.11a1Jtt 

06pa6aThrn a eM bl It 
1.taTepHaJ1 

CTaJlb tte3aKaJJemnrn .. 
CTaJib 3aKa.neHttan . 
qyrytt n Clpottaa 

<0. 01 o. 015 I o. o::o I o. 025 I o. 030 I o. 035 l o. 040 I o.ooo 

0,55 
0,50 
0,<?5 

0,50 
0,45 
0,58 

0,45 0,42 
0,42 0,38 
0,53 0,48 

0,37 0,35 0,32 0 28 
o 35 o.:~2 o,30 o:zs 
0:45 0,42 0,38 0,3Ei 
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CKopocTb ap a w,emrn o6p a6aTb1BaeMoli ,11.eraJUI, KP OMe Toro, MmKeT 
6h!Th onpe.11.eJieHa no cJ1eJ.J.y10UJJIM cpopMy,1aM: 

npu 6ecueHrpoBoilI WJJttcpoBaH1rn tta npoxo.zt 

c ,j0.3 
V = _!!__0-5· At/AtUfl; (61) 

T · 2/s 

r; p 11 C:ecuen Tp OBOM IIJJI H(j~OBa H HH up e:::aH HeM 

C,,do.3 
V = -0 5 o 6" M/Mlllf, 

] ' (2f) ' D 
(62) 

r r,:e C,, - Ko3¢¢i11uJ1eHT, samtcm.umi or 06 p a6aTb1BaeMoro ~rnTep 11aJ1a 
11 xapaiffepttcTHKH WJintj.iyJOw,ero Kpyra (ra6JI. 53); 

d - }.l.BaMeTp WJJ1~¢ye111of:i )l,eTaJJB, MA!; 

T - rrep 110,n; cTo 1-i 1wcrn m.ru;cpy 10r.uero KP yra ( T = 15 Attm); 
2 t - y JlBOeH n a 51 r JI y6H11 a WJJ u¢ioaaHirn, AW; 

S - 00,'{atfa Ii<l OJJ;UH ooopOT WJlHrpycr.roii ,!lCTaJIH, AlAI. 

RH,\ 
lIIJlHtj:lon.aHUR 

fiecu;e1npunoe na npoxo,:i; 

[;e~eHrpoBoe epe3~uHeM 

Xapa KTepu CT1tKa i<pyra 

MaTCpue11, I 
ClVi1:11\a 

.:b e1nporto­
py:in, 1;cpa-
111;tl0"CKaH 

9.~('1\Tp )]\O• 

PYH.~. hCpa­
M U'IcCK3fl 

.3.~C!iTj)OKO­
pyH,'l, (;e,1bli\, 
Kep;iw •~ec11an 

3,1e1np0Ko· 
PYH!I, Kepa­
MU4cCl(afl 

2ep1: r~Cl"OCTb, 
Tne~)~OCTb 

40Cl 
25CTI 
40CTJ 
::5C.1t\2 
4CCM I 
::scu 
25CI 

4CCM2 
40C1 
4GC.~~1 

50CM1 
4:"Cl 

SOCMI 

t1c3a~a.oecrHaa I 
CTa.Jlb ' 

31 

26 
28 

1,0 
0,90 

O,Q,_'i4 

3a[\.J.T(C!~H.:l !I 
CTa.J:b 

27 

3-3 
23 
21 

0 84 
o:oo 

0,058 

0,05 

11.JIH Bflyrpemiero IUJittq)Qaamrn rny61rna WJimpoBaHm1 t u npo,a;oJih· 
HaH IlO;:l.3.'la sit BbiOHpaIOTCH no }.l.aHHblM «CnpaBO\fHHKa TeXHOJJora-MaWH· 
HOCTpon1eJ1 fl)) [ 17 I, a 01\p Y*Ha H c KOP OCTb ,ll.eTaJJH p acctrttThrnaeTCH no 
qie>pMyJie 

(63) 
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r.zi;e Cu - Ko::icpqmutteHT, saBncmuuii oT 06pa6arHnae1110ro Marepua.11a !I 

xapaKrepncrmm Kpyra (Ta6JI. 54); 
d - µ3ia111erp WJI uq>yeMoro ornepcTH5J, .11.«; 
p - KO::icp¢i11unettr npO,!J.OJlhHOH IlOAallH {ta6Jl. 55). 

54. Oonepe•1HL1e noJJ,aqn (rJSyl'ilma wJJn¢osattnn), 
.M.At!iJa. xoa 

06pa(\anm~e~.n.; n ";]TCp!l~Jl 
H rn;i w,rm¢·o ~"""'' 

40-70 70-100 

CniJ11> 3am1,1e11 Jin fl: 
npe;i,cnprne:1t,n;;c 
0K011qare.1b1KC 

0,0025-0,C030 O,C02E-0,0035 0,002.'S-0,0040 
0,00 !5-0,0020 0,0015-0,0020 0,0015-0,00:20 

Cm.% 110~:i:;3,r:eo:!rn1 n qyry11: 
npc.1IJ:; pine.~ bHoe 
OJHJHLJaTC.11.JiOC 

C!:r.[16;'.nl,1~.JCM'J~]l 
r,j.L!iiCpo:rJJ M ~ll.l 

W~tl•(~~(}f(('IHTl H 

Cn.1i,: 
npe;,ll~p1ne.11>• 

we. 
C ;{OH~I ~Te~1h .. 
Hoe. 

tJyryn ll 6p0E3C:1! 
11pe,~~;;p1ne.1b· 

l!Ce _ 
OKG(lll~re~1h• 

tioe . . . 

4: I 

0,75-0,CO 

0,25-0,40 

0,80-0,70 

0,30-0,45 

0,0025-0,D030 0,0025-0,0040 0,0025-0,0050 
0,0015-0 ,0020 0,0015-0 ,0020 0,0015-0,0020 

2 : I I: 1 1:3 

0,70-0,60 0,60-0,50 0,50-0,45 0,45-0,40 

0,25-0,40 0,25-0,35 0,25-0,35 0,25-0,35 

0,70-0,65 0,65-0,55 0,55-0,50 0,50-0,45 

0,.30-0,45 0,30-0,40 0,30-0,40 0,30-0,40 

Onpe,'l,e .. 1cm1e .::icpqJe1nnarwi"1 MOW,Hocrn npn IDJrncposamm npo11sBo.ru1T4 

CH no ¢opMyJJaM cnpaBO'IHHKa [17]. 
ilJiocKoe wJimpoearme Ha crmmax, p a6or mcmn x rop uori.1 Kp y ra 

c KpyrJ1b1~1 CTOJJOM, Hi\reer ttan6oJJ::,rcee pacnpocrpaHemie B ycJioannx 
Macconoro npott3BO,!l,CTB8 (1rnnpm.1ep, B rnaplIKOilO)JJllHIIHHKOBOH npOlllbllli4 

JJeHHOCTH), f JiyOHHU lll.1H!ipoaaHJHI B 3TOM CJiy•rne Ha 1\3}}{,U:blll o6opOT 
CTOJla 11 p HHH MaeTC51 B np eµ:cJI ax: 

Jt,'151 llepttoeoro ummponamrn t = 0,015 - 0,030 ,1!.11; 
p.:rn lJHCTOBoro rnnmpoaamrn t "F," 0,005 - 0,010 ,1w. 
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CKopoCTb BpauleHHH CToJJa 06pa6aTbrnae111b1x JI.eTaneH: no ero cpe.n.tte· 
M)' JI.HaMeTpy (yJI.BOeHHOe paCCTOHHHe OT ueHTpa CTOJJa ,!l;O OCH WJm$oBaJib· 
ttoro wnttH,!l;eJlH) onpe,!!;eJtHeTCH: 
,!1;"15[ :.:laKaJleHHOH CTaJIH ' 

ll)IH He3aKaJieHHOii CTaJlH 

J,rn ttyrytta 
Cv 

Vo= ------o75 M/MUli, 
TB0 t · 

rJJ;e T - croitKOCTb Kpyra Me}l{ri:y npaet<aMH, AtuH; 

Bn - npnBe,!l;eHHaH (cnnornttaH) rnttpntta WJlttqioeattttll, MM; 

(64) 

(65) 

(66) 

t - BepT11 K8JlbHall no.11.atta (rny61rna illJlH$OB8HHH), Mid. 

3qxpeKTMBHaH MOlll.HOCTb Ha lllJIHQ:loBattue naXO)l,HTCH no CJie,n,y10uuu1 
<tiopMyJ1a111: 

,11.JIH saKaJieHHOH CTRJIU 

N,, = CNvZ·5t°' 25Bg·3 KBm; 

J],JIH He3aKaJleHHOH CT8JIH 

N,, = CNvZ· 5t0 • 5B~· 6 Kem; 

)l,Ju:1 1Jyryna 

N~ = CNvZ·4t0
•
4Bg· 45 rcem; 

Ko:1cpqmu11ettTbl CN 11 C,, np«Be,!l.ettbl a rn6n. 56. 

56. Ko91j)t.jJttu;ttettTbl C,, tt C N 

Xapa1nepunMKa Kpyra 

OGpa(!aTI~ eae M bl n 

I 
I aepHHC• MaTejllUJI ¢>e>pMa Marepna.11, CB~3Ka TOCTb, 

TBEPll.OCTb 

HesimaJJettnall CTaJlb l(OJJbUeBoll 3JleKTpOKOpyi!,[I HOpMaJJb• SOM! 
m,iil:, Kepa M 11qec1rna 

J To IKe 50CM2 
Cen1ettTHhlA ) 50M3 

3aKaJleHH3ll CTJJlb ) .3.rJeKTpOKOp}'Hll, 6eJrbll'i. Ke· 50M3 
paMH'leCKall 

• · To m:e 80M3 
KoJ1bI1ear>ii » SOM! 

» ) 50CM2 
LJ:yryH Cemettmhlli Kap6ttll, KpeMttHll qepHLIA, 50CM2 

I( 0,11 b ueaoil 
KepaMH'leCKMI 

80CM2 To ;Ke 
) • 50CM2 
~ ll 50CMI 

110 

(67) 

(GS) 

(69) 

c,, CN 

90 1,81 

92 2,01 
106 1,31 
15 3,4 

17 4,01 
21 5,6 

4,8 
570 

594 3,92 
2,60 
4.03 



HOPMHPOBAHHE TEXHOnorH4ECKoro TIPOUECCA 

TexHHqec1me ttopMbl BpeMeHtt B yCJJOBH51X MaccoBoro H cepm111oro 
n pOU3BOJJ;CTBa ycrnH aBJJ H BaIOTC 51 pacqerno-aHaJJHTH qecKHM MeTOno~ 1. 
npu MaCCOBOM npo113aoncrse oopene.rnerrn HOpMa WTYllHOfO BpeMeHH: 

T mT = To + TB + T O(;cn + T OTII• (70) 

Dptt cepttfiHOM npmtsaoncTae nonOJIHHTeJJbHO pacCllilThIBaeTc11 noJJ;­
roToaoreJihH0-3aKJIIOl!UTeJ1bttoe apei.rn T n. 3 11 wrytrno-1rn..1b1{y.1111unou­
ttoe spe11rn: 

rn.3 
TmK = TwT+- • n 

(71) 

noc.11e on pe.ne.11eH 11 H co.11.ep)l{a mm onep a mi ti, Bhleiopa oeiop y .11.osa tt IJ 51, 
HHCTpyMeHTOB H pacqera pe11rnMOB pesaHnn HOpMbJ speMeHH onpene.1151-
IOTC'l B TaKOH nocJieJ].OBaTeJibHOCnr. 

I. Ha octtoaamm pacctil!TaHHb!X pemttMOB pa6orh1 o6opynoaattHH no 
K8J'K,'lOMY nepexo)ly Bhll!HCJIHeTCH OCHOBnoe (reXHOJJOflllJec1we) ape11rn 
To. 

2. Do CO,llepm.attll!O K8m.J].Of0 oepeXOJ].a ycraHaBJlHBaercH HeOOXO,ll,HMb1H 
KOMilJleKC rrpneMOI3 acnoMorareJihHOH pa6orhl H onpeneJJHeTCH BCOOMOfa· 
reJ1b11oe Bpewi TB c yqercM B03Mm1n1brx H ue.~ecoo6pa3HbIX coaMemeH11i"1 
u nepeKpb!THH. 

3. flo HOpMaTl/B8M B 3aBllCHMOCTll OT onepaUIJH H 06opy,1IOB8IJJJH 
ynatt8B.'nlB8€TC51 BpeMSI. Ha 06c.r1y:iKt1B8HHe pa6oqero Mena, OT)l,blX H 

ecTeCTBeHHbJe tta,1Io6Hocn1 Td.;n 11 ToTJJ., 

4. Onpe)l.e .. rneTC5:1 ttopMa wTyllttoro apeMeHH T wT· 
5. L[.rn cep1111HOf0 npOH3B0,11,CTBa ycTJH8BJIHB8€TCfl COCTDB no,11,rororn­

TeJI bH0-33 KJ1 IOl!IITe.1 bHOH paOOTbf. Bhll!HCJI HeTC H IlO)l,fOTOBHTeJJ bH0·38KJI10· 
'l HT€.i1 bHOe ape!llJ1 T n.a, II WTYllH 0-K8JlhKY .rm UHOHHOe Bp e11rn T WK.• 

Onpe)l.eJ1e11ue octtoeuoro (texuo.11orttlleCKOro) epeMeHH 

Octtoattoe (rexHoJiorulleCKoe) apeM5:1 T0 saTpaquaaercn ua HenocpencT­
aem1oe ocyw,ecnrnettue texttoJIOrul!ecKoro npouecca, T. e; tta H3Mettettue 
cpopMw, pa3Mepoa H KalleCTBa o6paoaTblaaeMoil noaepxttocrn ,11,etaJIH. Pac­
qer OCHOBHOfO apeMeHH npOH380ll)lTC5:1 no cpopMyJiaM, ycTattOBJ!eHHblM Ha 
OCHOBJHllH KIIHeMaTIIKU JJ;JHHOfO MeTO,U,a o6pa60TKH H Bh!OpJHHhlX peiK!!• 
MOB pe38HHH. B tteKOTOpwx cJiyqa51x OCHOBHOe apeM5:1 np1UlllM3€TC51 no 
HOpMJTllBJM HJJH ,ll;8HHblM XpOHOMerpama )l.II5:1 oope.n;eJieHHblX MeTO,llOB 
o6paoOTKH HCX0,11,SI. H3 «UHeMaTJ!tieCKOfi HJCTpOflKU Ctaiil{8 (3aKpyrJJeHHe 
u npurnpKa 3y6beB 3yoqJTblX Ko.~ec, sy6ocrporattue, Kpyroaoe npornrn· 
aatt11e, cynepqmuuw, attyrpettttee 6ecuetttpoaoe wmupoaattue H tteKOTO· 
pble ,npyrne M€TO,IJ:bl o6pa60TKH). cl>opMyJJbJ JJ.JHI pacqera OCUOBHOfO (TeX· 
HOJ!OfllqecKoro) apeMeHH npHBOJJ:HTCH BO MHOfHX paootaX no HOpMll• 
poBJHHIO H no TE'XHOJ!OfHH MJWHHOCTpoeHHH (22, 23, 24]. 

DpH onpe,lleJieHHH ocuoattoro apeMem1 MHor01rncTpyMeHTHhlX pa6cr 
H pa6crr Ha MHorownHH)l.€JlbHblX CTJHKJX CJJe,nyer BHllMJTeJJbHO OTHeCTllCb 
K KOppeKntpOB8HHIO (a cropotty yMeHbW€HHH) pe)!OfMOB ,!l.JIH HeJIHMHTllpyto-



WJJX no npo.UOJDKHTeJibHO:!TH pa60Tb[ 1HlCTpy111eHTOB Ha 0)1.HOWilIIH.IJ.eJlbHblX 
crnmrnx H HeJIHillHTllpy1orn.HX n03HUHH Ha MHOrownmo:1,eJibHblX CTaHKax. 
3ro KOppe1m1posaHHe H)OKHO ocymeCTBJI51Tb n nepayEO oqepe,ll,h 3a ci1e1 
H3,\1eHemrn crwpocrn pesamrn, XOTll He cJie)l.yer CHH.1Ka1b cKopocTb pe-
3amrn mrn.;e 45-50 .At/MUN ,ll,Jrn raep:wcnJianttoro 11ttcrpyMeHTa npn pa6o­
rax no qeptthIM MeTaJJJiaM. Cttnme1me pe;xuMoB Ha HeJIHMMtnpy10mnx 00311-
mrnx 31Iaq11TeJibHO 06.llenaer yc.~OBllH pa6otbl llHCTpyMeHTa ll .9KOHOMHT 
BpeM51 ua era CM€HY H nepeTO'll\Y. PacCIJHTblB351 OCBOBHOe Bpel\I.R, Hy.ti{· 
HO yquTblBaTh O,ll,HOBpe:.1emmcTb pa60Tbl cynnopTOB JI He BlUllO'!aTb B pac­
qer r.epe1<phrnammHxcn Bpe~ien. 

0CHOBHOe Bpei-rn mnrn111pyl0lllJJX Il03Hl.!J!H ll HHCtpy111eHTOB, a T8K· 
)!{€' ape~rn npn O,ll,HOm:crpyMeHTl!OH o6pa60TKe ft0.1J)KHO 6hJTb pacCIJI!TaHO 
IICXOJJ,H 113 pe)KllMOB peJ8HllH, 00€'Cile'l:HB<HOW,IIX Hall60JJee .91WHOMl!1Ul)'IO 
pa6oTy npH oe3yCJIOBHO/\I Bh!OOJilleHHU 38.!I.aHHOfi npo1i3BOJJ,HTeJibHOCTII. 
B Ol'AeJibHhIX cJiy•rnHx, 1wr ,'I.a .ri;aHHa51 onepau.rrn 51BJJ HeTc51 ((Y3KHM» MecroM 
B JIIIH HII' c KOp OCTb p e3:L mm /\IQ)KeT 6b!Tb IlOBbl weirn ll a J 5-20 1)6 n ponrn 
pacqeTU01'1. flpH 3TOM 33 cqer CHIDKeHIUI. CTOHl\OCTH H yae.ru;qeiHHl CTO!I· 
MOCT If o6p aOOT Jar OOB bl WJ eTCH npoH3BOftHTeJI hHOCT b. 

Onpe,o:enett11e BcnoMoraTeJlbHoro BpeMNJU 

Bcna!\lOrareJibHOe ope~rn Ta pacxo.n.yeTcK paooqnM tta ftefiCTBH51, 
06ecne'-!11eaiow,11e BbHIOJIHeHHe octtoBHofi pa60Tw. BMecTe c ocHOBHblM 
(rexHo.r10rnqecK11M) Bpe~1ei-1e!\t ouo cocraBJIHeT onepaTHBHoe BpeMfC. Dpn 
pacqeTe HOpMbI UITyqaoro BpeME:HH Y'IHTblBaeTCH TOJlbKO lJ.3CTb BCITOMO• 
rare_%noro apeMe1-m, ue nepeKpL>rnaeMaH MalllHHHhfM ap~MeHeM. 

npn onpeJJ,eJien:rn !!Op\lLI DC!lOMOfaTeJlbHOro apeMeHl-I CYMMttpy1ot 
CJ1e.n.y1ow,11e ;;;ro .9.'Ie:.rc:n:,r: 

npe:-.rn 11a ycrnuor: Hy 11 c1-rnrne .n.etaJIH (ecJin oHo ue nepe1{pblsaercn 
~rnr.u:rnn:,n1 spe11cHe.'.1 n;rn pa0oTe na m1orono3uunoHHbIX craH Kax); 

ape\Hl n:i n;1 ne!\lbl yn~J 3s.1ettn H crnmmM. CJO,r.:a BX OJI.HT Bpe11rn, 3aTpa­
l!J1!lae;,10e ru nyc< n GCT.1H0!3li:Y cramrn, Br\J]10•:e1rne u Bh!lWJOlJ.eHHe no· 
n:nu, u3:.1enem1e <rn:::.1a o'3JpOTOB mmrnJ.em:i 11JI11 seJIHIJHBbI noJr;aqu, no­
u;::ipor 11 nepeMew,erme ~racrei1 cra1ma 11 np11cnoco6Jie11ml, c111e11_y HHCTpy­
Meina n 6::.rcrpoc,1e1-11-io~1 iunpoHe, cMeHy ob1crpocMeHHhIX Kott.uy1nop11b1x 
eryJioK 1-1 ll.pyrne npne:·fol, Henocpe.rr.crnemio 06ecneqrrna10w,ne BhlIIOJIHe· 
une ot'ipa6oTKU; 

n p e:M1 11a H3\rep em re r1eTaJie li ( ecJJ H 0110 He MO)J{eT 6b!Tb nep eKp bl TO 
MawrmabL\f speMeHe~1). 3ro npe~rn 33BHC!-IT or PH.!1.a cpal\ropoa: H3Mepae­
Moro pa3\!epa (ero aeJJHl!HBbI) 11 npHMe:rne~mro HncrpyMenra, cnoco6a 
Jl.;)CTJ!}K8fIHH pa3\1€pa (~1ep!lbl·\J !IHCTj)yMeHTOM, H8CTpOfil\OH CHCTeMbI 
Cfl!1U Ha pa3~Iep IL'IJ-f ft;)OQHbl~H! npoMepat-.m) H, HaKOHeU, OT TOlJ.HOC1H 
ll301e:1CIJl!H, 

n'rm 1!33Hnemm fl;J€Memr Ha H3~!epeHH€ JJ.etaJiett CJieJr;yet yqllTbl· 
BaTb ne;rno.'l:;!qrrncrh H3:.IepeH1-di: (B 3aBUCfIMOCTH OT BH.!l,a H roqHOCTH 
0Gp16-iTKll), npH1HL\Ia51 BO BHlIMm111e K0.9tPrPHUHeHT nepHOftHlfHOCTH 
(rni'.in. 57). 

Ycrn1wn.rmBa5I HopMy scno1rorareJJhttoro apeMeHII, cry.11.ettr ,!1,0JnKeH 
onpe,ll,eJJllTb KOMn.1eKc np nervws, ueo6xoftIIMhIX ,11.JHI BbIDOJIHeHHSI onepa4 
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57, nepHOA"'IHOCTb KOHTp<>JlbUMX IBMepem1A AtT::Jlll Ha onepall,11!0, % j23} 

Crioco6 .a,ocrna<cH1111 pa>Mepoa o6pa6oTRll 

J13111epRe· 
o6ec m:•rn nae rc11 Ha11Me110Bam1e To~11oc-rb Mblll pa~rn 

oucpau.u11 11aMepeu11R pa3"ep, KOHCTPyKTilB· HHCTPYM~HTOM, pa60Ta 

"'"' l!blMI! ycTaHOBJlellllbtM c rrpol:lnhlM 
pa3'rep<mH HB pa3Mep np0Me1;0M 

!ll!CTPyMe1rra 
~ 

Tu1:ettlle, pacr~<Jnsa- 4-5·fi 50 20 25 fO 
nue, Kpyrnoe WJlll· l(,1[!CC 200 25 30 70 
lfiosarrne, HllPflK- >200 30 40 80 
noe 11 11uyTpeuuee 

2-3-li 50 30 40 JOO 
irn3CC 200 40 50 100 

>200 50 co 100 

Becueurponoe WJHI· 4-5-ii JOO 
cpoaarrne 1rnacc 

Z-3-ii 2 
K.~acc 

Xomwrosamie " cy· 100 
11epljlllHl'llU 

n.iornoe wm1¢ona- (l,01 AIM 200 100 
ttue 0,05 A!Jt 50 80 

200 90 
>200 JOO 

0,\ AIM 50 70 
'· 200 80 

>200 90 

0,2 MAf 50 40 
200 60 

>200 80 

CT.~OCKOe <lJpesepo· <0,J ftlM 50 10 
samre 200 20 

>200 :30 

Cnep,1eu11e JO I 
25 2 
50 3 

>50 4 

Hrnrn11>1aa1me pesLuLI JO I 
25 2 
50 3 

HapeJa1me p03bt'ibl JO 10 
n,wm1\a)tu, 11-1er1Jn· 25 20 
l\a~rn H ro.10BKa· 50 30 
MK >50 40 

<l>pe3eponaime peJb• 100 20 
6hl 

lllmi¢osairne pe3b, 50 100 
6bl 

113 



llHH. npH 3TOM HY/KHO HCXO}{HTh !13 Beca H ra6apHTOB ,neTaJJH H OCH8lll,€H­
HOCTH pa601Jero MeCTa no,nbeMHO-TP aH cnopTHblMH ycTpoikTB aM H. cno­
co6a YCTaHOBKH H 3aKpertJJeHHH ,neTaJIH, a TaKm:e H3 Tex ,net!crnttii, KOTC­
pble ,noJI/KeH ocyrn;ecrBHTh pa6o•mii B npouecce o6pa6oTKH ,neTaJJtt. 

B MaccoaoM npottsao,ncTBe pacclJHTaHttoe no HOpMaTttBaM [23) acno­
MoraTeJihHOe apeMa yMHO:IB:aeTCH Ha Ko3<1>¢nuHeHT, saBHC.flIUHii OT TaKTa 
pa60Thl noTOlJHOll JIHHHJl (rn6JI. 58). 

faKr paooTu rroro•moil J111111111 t 8, 
MUH, IJ.0 

Ko3¢¢1mnem Ha acrroMorare.11>­
nce aperun, k,8 

0.5 

0,81 

l,O 

0,90 

2,0 4,0 

1.0 J,ll 

Onpe;:i:eJiettne BpeMeun 06cJiy11rneaHHS1 pa6oqero MeC:Ta 

;;:..s.o 

1.23 

Bpe11rn Ha OOCJIY}KHBaJme pa6oqero MeCTa Tooc.l COCTOHT H3 nayx 
lJ8CTeii: 

I) apeMeHH Ha TeXHHG.€CKOe 06CJiy}K11Bam1e pa6oqero MeCTa Tre.~. 
KOTopoe 38Tpal.llJB3€TC5l tta CMeHy 3<1TYOHBWefOCH pemymero HHCTpy1.1eu­
Ta HJIII npaBKY WJJmpoBaJibHOfO Kpyra, Ha perymlJ:OBKy II OO)l.H3Jla,LlKY 
CTaHKa BO Bp€M5J pa60Thl H Ha y6opKy CTpy:mKU Ha pa601.1e111 Mec1e BO 
apeM51 pa6oThI. 

9rn qacTh apeMeHtt occJiy.1KHBatt11::i pa6c'lero MfCTa saa11c111 OT rnna 
CTRHKa II xapaKTepa BblnOJIH5H2~1011 pcUOThl. B MIKCGECM npott3BO)l.C1Ee 
OHO sa,11,aeTCH B MllHYTaX II nepeCLIIJTblIJa€TCJ1 B COOTBeTCTB!Hl co CTOHJ\CClblO 
HHCTpyMeHra tt ocHOBHbrM (rex1w.1Jorn1.1enan1) apeMetteM. B cep11ilHoM 
n p0H3BOJI.CTB€ OHO He OT ,11,eJrneTCJI OT JI.P )TOI! lJaCTH (a p eMeH H op r a llll 38 ll H CH -
Horo o6c.1JymttBaH1111) 11 sa,naeTca B npouettTax OT onepaTHBHoro ape~:emi; 

2) apeMeHH Ha opraaHsauttottttoe 06cJiymnaatt11e paooqero MeCTa Torr• 
KOTopoe Tpe6yeTCH ,l{JIH paCKJl3,l{KH HHCTpyMeHTa B tta'!aJie CM€Hhl H y6op­
KH ero B KOHU€ CM€Hhl, OCMOTpa H onpo6oBaHttH o6opy,!I,OBaHHH, no .. 1y4e­
mrn 11ac1pyKTa.1Ka B Tellettne pa6oqero JlHfl, CMa3KH tt lJHCTKH cra1rna 
B Tet1e1rne CM€Hbl H y6opKH pa6ot1ero MeCTa B KOHUe CM€Hbl. 3TO BpeMH 
saancnT or Tttna 06opyJJ.0Ba1111a H ycJJoBttii pa60ThI u 3a,naeTcH B nponeH· 
tax OT oneparna11oro apeMeHH J\aK B MRCCOBOM, TaK H B cepHHHOM npDH3-
B0,1I,CTBe. 

OnpeJ1.eJ1ettne BpeMettn nepepblROB tta OT,1I,b1X 
H JIHllHble H3,!l.OOHOCTH 

BpeMH nepepbIBOB tta OTJJ.brx u ,riwrnhre aa.rr.o6ttocrH TOTA aaBIJCJIT 
OT aeca o6pa6atb1BaeMoiI )l.eTam1, npouettrn M<llllHttHoro apeMeHI!, BeJittlJH ~ 
Hhl oneparnauoro BpeMettH, xapaKrepa no.rr.a1.1n (py'ltta.11 HJJH MexaHH4€CKa5!) 
ll onpe.rr.eJIH€1Cfl B npoueHTaX OT onepaTUBHOfO apeMettn l{IJ:K B MaCCO· 
BOM, TaK ll B cepntiHOM npOH3BO,!l;CTBe. 
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Onpe)l.eJJeHHe no.11.roroouren&Ho-aaKJ110'IHTeJ1&uoro BpeMettH 

Tio.ll.rorooureJ1&tto-saKJno'lttTe.11httOe BpeMSJ T 11.s ttopMupyercsi: Ha nap­
THIO ,11,era.11eti, H llaCTb ero, npHXO)l,SJUJ,aSJCSJ Ha O.lI.HY )l,eTa.llh, BK.lll01.JaercSJ: 
s ttopMy wry1.1tto-Ka.11hKYJISJ:uttottttoro apeMeHH (roJihKO npu cepm1HOM 
H e)J.HHH1.JHOM np01I3BO)J.CTBe). 

B cocras no.11.roroBHTeJ1hHo-saK.11101.1ureJ1hHOro apeMettn sxo.11JIT osaa­
KOMJJeHtte c pa6oroti, ttacrpoliKa 06opy.11.osaHHSJ: na Bhln0.11HeHtte ,11,aH· 
aofl: pa6orhl tt Ha rpe6yeMhle pemttMhl pesattusi:, npo6ttaH o6pa6orKa ,!le· 
raJleit, no.11yt1el!ue Ha pa601JeM Mecre sa.Qattttil:, sarorosoK, HHcrpyMeH­
Ta, npucnoco6.11eHttti, c,Qalla npoJJ.yKunn n (nttor.Qa) .QccraaKa Ha pa6o11ee 
!>l€CTO HHCTpyMeHTa H npttcnoco6.11eHHH H C.Qalla HX B K.lla;:i;osyJO nocJie 
OKOHtlaHIHI: pa60Thl. noii;fOTOBHTeJJbH0·3a KJllOllHTeJJhHOe speMH 33.QaeTCH 
no HOpMawaaM B MHHywx H SaBHCHT OT xapal\Tepa H 06'beMa 00,11,fOTOBJl• 
TeJlbHhlX pa60T. 

Meroii;11Ka paspa6orKH HOPM opeMeHu 

Hop111nposai-me nptt RypcoaoM npoeKrttposattttn peKoMett.n:yercSJ Bbl­
nom Bl Th B Ta J{Qff noc.1e,!lOBaTeJ1 bHOCTH: 

a) OCHOBHOe (H'XHOJJOfUlleCKOe) epeMH BhlllHCJJHeTCJ'I no Kam.n:ofl: one­
par.um a pas,u:eJJe pac11eros pemttMOB pesaHttH; 

6) pacqer OCT8JTLHl>IX ~.lleMeHTOB HOpMhl speMeHH y,u:o6HO caecw 
B Ta6JT, 59. 

M. Pac'teT WT'.)''tl\OfO speMem1 ne onej)all,ill'IM TeX.HOJ\OtWlttKofo npou,ecca 
(speMll 8 MHHyTax.) 
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Pact1er ,pemnMos pesaHnSI H Mawnttttoro apeMeHn peKOMeHJJ:yerrn 
sbmo.llHHTb 'A.II}] Maccosoro nponsso,u:croa no noco6mo [22], a ocTaJJhHhJX 
3JleMeHTOB HOpMhl BpeMeHH -no o6UJ,eMaWHHOCTp01IT€JlbHbJM HOpMaTHBaM 
ncnoMoraTeJlbHOro apeMeHn H apeMettn Ha o6cJJymnsattne pa6ot1ero Mecra 
,lI,Jlll T€XHOJIOrttllecKoro HOpMttpoaaHHJl CT3HOllHblX pa6oT B MexattttlleCKf!X 
uexax (23) . 

.llJJH ceputtHOro npon3BO'ACTBa see paclleThl MOIBHO np0113BO,lI,HTb no 
JJnrepaType [24). 
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Pa3pernaercn Bbll10JI1rn:Tb pacqeTw HOPM apeMeHfl rro noco6IJJO [24) 
H )!JUI MaCCOBoro npOH3BO)J.CTBa, HO B 9TOM CJiyqae BCno~mraTeJJhHOe. 

ape~UI AOJDKHO 6b!Tb B3HTO c K03qXfmutteHTOM, 33BHCHlll,IIM OT T8KTa pa60Tbf 

noroqttofi JJHHHH (rn6JI. ·60). 

60. Oonpaso<1HL1e xo9¢$HU..HeHThl Ha ncnoMoraTeJ1Lnoe npeMsi (npn pac•1ere f 8 

,11.JJll M3CCOBoro npoH3BOlf,CTB3 no «CnpaBO"IHHKY KopMHpOBIJ.\HKa-MalIIHHOCTpoUTeJIH», 
T. II) 

TaxT p.16orb1 noro•rnoil JHIHllH 18 , 

.M/JJI, ,1\0 

Ko!l!Jl11J1UtteHT Ha acnoMorare.11.>­
noe apeMH, kta 

0,5 

0,66 

1,0 

0,73 

2,0 4,0 

0.81 0,90 l,O 

TaK Km< a yKasattttofi JIHTeparype Her pemHMOB pe3aHHH Ha Hc1wro­
pwe HOBbJe BH)lbl HHCTpyMeHTa II IIHCTpyMeHTaJibHblX MarepnaJIOB, CM'.· 
J{YeT B 9THX CJlyllaH:X IlOJlb30B3TbC51 nepHO)l,lll.1€CKOfl Jlltreparypof1' a TaK­
>Ke H€KOT0pb!MH ,ll8HHbJMH, npHBe)leHHblMH B HaCTomueM noco6m1. 

O;mMep. Pacc<J11TaTb HOPMY wry•rnoro speMe1rn AJHI rorrnpnoil onepa1~11H, BblnoR· 
m1eMofi Ha ropaso11raJ1hHn~1 wecrulllntt1111eJ1httoM ToKapHoM aeroMare IA290·6. 
0cHOBHOe spe~rn Ila JllilHl'fl!PYIOW:el1 no3HuUH I, 17 MltH, npo113BOJ1CTBO MBCCO!lO('' 
TaKT pa60Tbl JlltHllH 1,66 JWIJ. 

Pac<JeT Ben:eM no noco6r110 f 23). DoAc'IHthmaelt o6'heM ccno~wraTeJI bJicr: p~l'Sonr 
u apeM H, noTpe6ttoe IIJJH ee llhlDOJlneH 11 si. 

YcnttoattTh npyToR B narpon 11 c1rnrb ocTaToK npy·rna co crnmrn (0Jl,1m pas 11a 
45 11eraJJefi): l ,465 • 5 : 45 = 0,033 .1t11H. 

flpoMepHTb l(eTaJib (raK K3K TO~HOCTb - 4-il. 1rnacc, np HHHM3NI J{Q•J¢411uHe11r 
0,3); 0,06·0,3 = Q,QJ8 MllH. 

Tm: KaK apew1 noar;pora wmrn,n:eJ1bttoro 6.~oKa na c.rre:ryiomyio nosuumo cocrrn· 
Jrner 0, I JIUli H ape~rn Ha [{OflTpOJJbllhre rrpoMepbl nepeKph!B5CTCll, TO JJOJll!Oe BCJJ0\10• 
rateJihuoe apeMH cocT~aur 0,033 + 0, I = 0, 133 .11un. Onepama11oe ape~rn 1,17 + + 0, 133 = 1,303 J/UH. 

flp11 onpen:e.1cnHn ape1.~enn rex1mqec1wro 06c.r1yiKnaannH p~oo11ero ~1ecr~ nKn10-
11aeM a Hero T0.%!m ape~rn Ba cMeHy saTymrnrnerocH llHCTflYMeHTa, raK Katl ape~rn 

Ha yoopKy crpyi!<rlll nepeKpwaaercH ~rnmllHHhlM apeMeHeM. B K0Mn.1e1\Te nucrpy~1enra -
IO pesuoll, caepJ10, ~CHKep H ,l\Be pa3aeprKn. 

BpeM 11 Ha c~1e11y <rerwpex rrpoxon:llblX 11 no.upe3HbJX pe:moa cDcraam1eT 1,7 · 4 = 
=6,8 .11/IH. 

BpeMH Ha cmmy weCTll orpe3Hb1X, xa11aaoqHb!X H q.acOHlll:JX pe3u;OB COCWBJJ5leT 
1,5 · 6=9 Mllfl. 

Bpe\rn 11a cMetty cscp.~a. 3e1mepa n asyx pa3aepToK cocraamreT 0,5 · 4 = 2 MUH, 
Bpem1 Ha ore11y KoMrweKTB H11crpyMe1na T cM = 6,8 + 9 + 2 = 17,8 M111t, 

flp01!3BO.!l,llM nepeC'ICT 110 CTOtthOCT!I n (lCHOBUOMY apeMCl!lJ; 

Tc~1To 17,8 I 17 
TTex = --:r = 

200
' = 0,104 .!Wit, 

Bpe~.111 Ha oprammam1011noe 0CicJ1y;mmmme pa6o<Jero Mccra np1rnmrnc.M 2,4% OT 
onepanm1IOro apeMefm: 

T 1,303. 2.4 0 031 
Qpr = 100 = ' MU/i. 

Bpe~rn 11a or.r,ux 11 J1ll'lllb1e 11a.rr.06nocr11 npm11maeM €% OT oneparnanoro apeMemi: 

T 1,303 · 6 O o~·' 
OT/I= JOO = ' '() .1:u11. 
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llhpmoe apeM11 Ha onepaumo 

T WT= Ton+ TTU. +TOPI'+ TOT,11=1,303 + 0,104 + 0,031+o,~78=1,516 MUI-I. 

Tio.1y'leHHbie peayJlhT8Thl MOlKHO aaHeCTH B Ta6Jl. 59. 

onPE,!l.EJIEHHE nOTPEBI-IOrO KOJIMlfECTBA 
060PY)l.OBAHH51 " noCTPOEHHE rPA4>11KOB 

HcnOJib30Banue ooopylloBaHHH co epeMeHu. CTµaBHJlhHblli Bht6op 060-
py Jl,OBamrn onpe.n;eJIHer ero pauuoKaJJbHoe ucnoJJb30BaHne ao BpeMeHn. 
CTpn Bhr6ope cramwa .n;JJfl pa3pa6ora1rnoro TexKOJJOrH'iecKoro npouecca 
'!TOT <tiaKTOp .11,0JJ:meH ytlllTb!BaTbCJl TaKHM o6pa30M, lJ.TC6b! llCKJllOl!HTh 
11X npocrou, T. e. HYIBHO Bbl6npaTb CTaHIUl no npOli3BO)l)fTeJibHOCTH. 
c .HOH ue.1bf0 onpeµ;eJJHJOT llapll.11.Y c ,llpyrm.111 TeXHHK0·3'KOfJOMHl!€ClrnMH 
no1rn3are.11mm Kp1nepnu, noKa3blBaIOlll,He creneah 11cnoJJb30BaHHfl KaR{· 
fl,'.:tfO CTaHKa B OT)J,eJlbHOCTll H acex BMeCTe no pa3pa60TailHOMY TCXHOJ!Oflf• 
qecKoMy rrpoueccy. 

Ll.nll [{3}l(Jl,0f0 CTaHKa B TCXHOJIOfH'l:€CKOM npouecce ,nomXHbl 6b!Th 00).1;· 

Cl! HTa H bl H:o:;iq;cpuuueHT sarp ysKM H Ko:::i¢.qrnuuettT v.cno.n b3oJ3a HJ-Ht cm H • 

Ka no OCHOBHOl:ly BpeMeHH. 
Ko:::iqiqmuneHT sarpy3KH crnHKa rt3 onpeneJIJieTCll 1rnK onrowemie 

pacl!eTHOfO KO.rnll.eCTBa CTaHKOB mp, 3aHHTblX Ha ,UaHKOH onepauuu npo­
uecca, K npHHHTOlllY (4'aKT11'1:eCKOMy) tmcJiy CT3HKOB Illa: 

(72) 

B CBOIO oqepeAb pacll.eTHoe Ko.nttll.ecrno cTaHIWB onpene.nlleTcfl' KaK 
OTHowettne ll!T)"Uloro apeMeHIJ Ha naHHOti onepauJrn T wt K nuny Bbmyc­
i;a ta: 

(73) 

I(o3rpqrn1u1eHT ucnOJlb30B8Hllll o6opynoaamrn no OCHOBHOMY (TeXHO· 
JIOfll'l<'.CIW:VIY) Bpe111eKH 1lo CBH.!l,eTeJJbCTByeT 0 ,!l_OJie l\JaUJIJHHOfO BpeMeHH 
n o6rn,eM apeMeHu pa6oTbl CTaHKa. Ott onpeneJJfl'eTcfl' KaK oraowettne 
OCHOBHOfO apeMeHH K lllTY'l:HOMY (AJill Maccosoro) tt.nH lllT}'tJHO·KaJlbKY· 
.nllI.JJ!OHHOMY Bpei\ICHH (AJISI cepmlttoro npOH3BO)J.CTBa): 

To To 
1Jo = T ; 1Jo = T ' 

lllT ill I\ 
(74) 

lkno.llb30fillHJfe CTaHKOB no MOlqHOCTlt nptt80,lla.- 9ToT ¢1aKTOP xapaK­
TepnsyeTCJl K03cpqmu11eHTOM HCilOJlb30B3HHfl o6opy;:i;oBamrn '1111h KOTOphIH 
npe,!l.CTaBJHICT co6oii OTHowemte tteo6xo,n;nMofi MOW.HOCTH Ha npttBOAe 
CTaH Ka Nap K MOUJ;H OCTU ycrnHOBJlCHHOro 3Jie KTpO)J,BHr aTeJil{ N CT: 

(75) 
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Bb!qttcJJettue K03¢qmuueHTOB 11cnoJJb30BaHHH o6opy,noBaHHH no 
apeMeHtt H no ,MOIUHOCTH y)lo6HO BblflOJIHHTb T8KIK.e B BIJ,ll,e cf>opMyJ1Hpa, 
np11Mep KOTOporo npuae,11.ett B npttJJom.ettntt XIV. 3.n.ecb m.e ,noJnKHbl 
6b!Tb onpe.n.eJJettw cpe,nHtte s11a1.1ettHH Ko:icpqmunetttoa no 1exttoJ1oruqecKo­
MY npou.eccy. 

noCTpoettue rpaq>HKOB 

fpaqmKH cny:m:aT Hatt60J1ee Har JIH,ll,HblM cpe.n.CTBOM oueHKH teXHJIKO· 
.9 KOHOMH'leC KOfi 3c}xPeKTHBHOCTH p aspa6oTa Hf{QfO rex HOJIOflt'IeCKOfO npo -
uecca. 

QqeBHJl.HO, 1.!TO ,ll,JHI oueH K H np ouecca TIO)l.C1.! HTb!BaeTC H 3H a 1.!HTeJJ bHOe 
KOJlll'IeCTBO IlOKa3aTeJJefi, HO He Bee CJie.n.yeT H306pa)!{aTb rpa¢n11IeCKH. 
Il03TOMY Jl,JIH Jl,OCTaT01.!HO H8fJll1)1.HOf0 npe.n.CTaBJiemrn 0 npouecce CTpOHT­
CH cJie.n.yromne rpa¢ttKH: 

1) sarpysKH o6opy,ll,oaattttH; 
2) HCilOJlh30B8HHH o6opy,ll,OB3HHH no OCHOBHOMY BpeMemi; 
3) HCTI0Jlb30B811UH CTaHKOB no MOIUHOC'Ttt; 
4) CTOfiKOCTH HHCTpyMeHTOB no onepaUU5JM npouecca. 

?.% s 'D 

89,5• 

DO 75 
f.1cp"'58,2% 69 

60 
62.5 80 tJ' 5g 

itO 

20 

HOdeJJIJ_ !282 JAtSt 5812 5EJ2 OC-2 2H118 5K8J 
"" 

Onepoquu TOK op- UJ//VQJd- fJf:foM· ·31e(l(}(}OR- C!fnmue'Cdep/fu.~ • 
HOR (}()JTblfOR H(lf/ e>HHOR 80f;CeH{lj H(lfl JeJJHO/I 

Pm;. 2-0. rpa¢ttK aarpysKH o6opy Aosmma 

Bee qeTb1pe rpa¢lttKa uenecoo6pastto ocpopMJ15ITb tta oAHOM JJttCTe 
qepremHOH 6yMarn ¢iopMaTa 24 (594 x 841 AIM) c ropU30HTaJlhHbIM 
p 8CllOJlO)KeH tteM <Pop MaTa . .TlHcT ,ll,eJIHTCR Ha qeThl p e qacrH H B Ka}K,nc.(1 
qaCTH CTpomcH OT.11.eJJbttblil: rpacpnK. Paspewaerca rnKme noMemarh rpa­
¢nKn B paCl!eTHO·DOllCHiiTeJJbHOH san11cKe. 

no ropasottrnJJ&Hoii ocu r p a cp u K a s a r p y a K u o 6 o p y -
.n 0 Ba H II ff (pnc. 20) paBHblMH IJHTepaaJJaMH ycJICBHO H306pa)K8lOTCH: 
cratt1rn TexnoJJOrttlfecKoro npouecca. CtattKH yKasblBaIOTcH o6osttalfettttcM 
Mo;:i;eJJeA. U.eJiecoo6pastto TaKme yKasarh aauMenouattne onepauuf1. 
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no Bh!CO're B Bl1Ae Ilp$1.MOYTOJihHHKOB B npOUeHTaX llJIH OTHOCHTeJlbHblX 
eJ1,11H nua x 011maJ1,brnae-rca K09¢iqmuueHT sarp ys KH. 

TaKHM o6pa30M, rpacpRK BbmO.nH51eTCH B BttJl,e rncrnrpaMMhI, T. e. 
npmwyrOJibHHKOB c pa3Jlll'IHb1MH BblCOT3MH, COOTBeTCTBylOW.HMH K03¢$H· 
uneHtaM sarpysKn crnHKOB, pacnoJJomeHHhIX nocJie,nosa1eJ1hHO r.o roptt· 
30HTaJlbHOA OCH B nop51Jl,Ke Bb1IlOJJHeHH51 TeXHOJIOfHlleCKoro npouecca. 

Ha rpacptt Ke JI HHtteA. na pam1eJ1 bHOH rop H30HT3JlbHOH OCH' no K33bl• 
Ba etc H cpe.u..tttt n K09{.¢HutteHT sa rp y s KH o6op y .u..osatt H H. 3tta qett ne cpe.u.. • 
aero K09$PnutteHTa sarpysKtt o6bl'IHO KOJJe6JietcH s cJie.11.y10w.nx npe.!leJialG 
.11.JIH Maccosoro npoussoJl,ctaa 'Ila > 0,65 - 0,77; Jl,JIH cep11iittoro npons· 
BOJl,CTBa 'Ila > 0,75 - 0,85; Jl,JIH MeJIK'JCepHttHOfO H €)l;HHHGHOf0 1}3 > 
> 0,8-0,9. 

AttaJIH3 nocrpoettttoro rpmfnma sarpysKn o6opyJJ:OBaHirn BhlSIBllT 
np uqn Hb1 I Bhl383Bll!He 3Ha qnTeJJ l>H bl€ KOJie6a H HSI K03CjxjmutteHTOB:sarp ysKU 
OT,ll€Jlbllb1X CTaHKOB, a CJl€.U..OB3T€JlbHO, H OTKJIOH€HHH cpe,!1.Hero K03cp<jm­
u tteHrn sarp ys Kn. Ha octtoaatt H H an aJI nsa .11.0JUKHbl 6hITh BHeceHhI np e.n.Jio· 
meH 1111 no rexnoJ1orn qec KOMY n poueccy. 

0Ie.11.yer ylleCTb, llTO npnse.u:et1Hhlti cpe.n;Hnii K09¢cl>mu1eHT sarpysKB 
ll.<151 cepuil.Horo It e.n;um11rnoro nponsBo.11.crna npe,nycMatprrBaer sarpys­
KY CTaHKOB HeCKOJlbKHMH ,lleTBJIHMH, B TO Bp€M51 KaK npoeKT o6b1lJHO pas­
pa6::tTb!BalOT Ha OJl,HY .nernJih, no::iTOMY s npoeKre Ko3cfxJmuneHThI sarpysKn 
Mory1 6h1Th MeHbllle npuse.nettHbrX cpe,nHttx. 

nptt 3H3Jlll3€ TeXHOJIOrHIJ.eCKOrO npouecca Ha OCHOB3HHH K03Cpq:mUll• 
erna 3arpy3KH o6opy,noBaHHH no or,neJihHhlM onepaurrnM H npoueccy a ue­
JIOM CJieJl.yer ytHIThTBath, qTo 1rnor.n;a ·3KOHOMHlleCKH 6oJJee ueJiecoo6pastto 
nptt:.1e1rnTb CTaHl<H Bb!COKOfi np011:3IlOlI,UTeJibHOCTH .a.ame B TOM c.ny1rne, 
Kor.n;a sarpysKa ux no speMettu no.'ly11aercH Httme, qeM Ha CTaHKax Mettee 
npoH3BO.D.HtellbHbIX, x orn 6hI H noJ11-1ocrhIO sarpym.eHHbIX. l1tthIMH cJio­
Ba Mn, Heo6xolI,HMO 3KOHOMll4€CKH o60CHOBblB3Tb npHMeHeHHe BbfCOKO· 
npOH3B'.),ll.l!TeJibHblX Crlel{H3JlbHhL\, arperaTHbJX H .rr:pyrnx CTaHKOB. ttcnoJih· 
30B3Hlf€ HX B KpymwcepnH:ttOM H M3CCOBOM npOllSBO.l{CTBe, KaK npaBHJJO, 
ueJ1ecoo6pa3no u 3lWHOMullecKtt onpaBJl,bTBaeTcH. Heo6xo.rr:HMo ra1m,e, 
llT06bl r!pllHRToe KOJmqecTBO CTaHKOB 06ycJ10BHJIO peaJihHblH .[(Jl51 npons­
BO,'l.CTBeHHblX YCJIOBllH K09cp¢mu11eHT sarpy3Kll o6opy.u:osaHHJl, KOTOpb!H He 
)l.0Jl}K€fl 6b!Th CJ!llilll{QM BblCOKflM. 

fpacpnK HC00Jlh30B3Hll$1 o6opy.1lOB3HHH no 
0 c H 0 B H 0 M y B p e M e H ll, TaK )1{€ KaK H rpa$HK aarp)3Kll o6opy.n.a­
BaH H H' CTpOHTCH Jl,Jl Jl Kam.u:oro CTaJ!Ka (Ka IK.11.0i"i Onf-pauHH) TeXHOJIOrttl!e­
CKOfO n pouecca. Ha OCHOB3Hllll K03¢cpmu:ettr a no OTlI,€JlbH b1M CTa H K3M 
onpe.neJIHetCH u nOirn3b1Baetc5l Ha rpacjrnKe cpe,11Hnfi ko9¢<Puu11em 
ncnoJlb30BaHHH o6opy.n.osaHnSI. BwcOKHH K09cpcjmunenr ncnoJJbSOBattHH 
ot"iop y .UOBaHH 51 no OCHOBHOMY apeMel! H xa pa KTep 11sye1 pa ll,HOH3JJ bH oe 
nocTpoem1e onepa UH H:. Hus Kil H: Ko3/¢q:m uneHT csn,11,eTeJlbCTB ye1 o sn a 11 H • 
TeJibHblX saTparax speMeH11 na acno~10rareJ1bHb1e npHeMbf (ycraHOBKY 
H CHHTHe sarOTOBOK, Ha IlO!J.HaJJa)l,KY ll CMeny HHCTpyMeHTa 11 T. n.). Hec6-
XO.l{HMO, 1no6bl 9TOT K09<JlcpHUll€HT 6b!JI B03MO}KH0 Bblill€, T. e. 6JIH>Ke 
K e,r1:rrnttue. Koaj>cpttmreHT octtosttoro speMeHH KOJJe6JierCR s wttpOKllX npe­
.u:eJ1ax: OT 0,35-0,45 .11.JISI o6pa60TKH Ha npotf!}KHhJX CTaHKax - .I{O 0,85 -
0,90 ivrn: nenpepbmttoro cppeseposattmr Ha KapyceJihHbTX n 6apa6attHO· 
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qipe3ep1mx cTaHKax. Bne.npem1e aBT0ManJt1ec1mx 3arpy3otJtto-pa3rpy30•1· 
HblX ycTpo!1CTB - JBTOOflepaTOpOB Jl:Jifl ycTaHOBKH II CHflTHR o6pa6a· 
ThJBaeMblX .n;eTaJieit. aBTOM8Tl138 U:H II U:H KJia CTaH KOS Ii .np yrnx Mep onp H )'"'.. 
THfi - cnoco6cTByeT yaem1qeHHIO Koscpqmu:tteHTa ocHOBHOro speMem1. 

TiocrpoeHHWii rpa¢mK, raK 21<e KaK u rpacpHK 3arpy3KH 06opy.n;osanm1, 
CJie.n:yeT npoaHaJIH3UposaTb no sceM oneparurn:M TeXHOJ:OrJl'IecKoro opo· 
uecca n ,nan. cso11 npeAJIOMeHJHI no ero yJiytiwemno. 
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~6,5 
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P11c. 21. fpatj:imc 11cnoJ1baosaHHll 06opy.11,osamrn no oCllOBllOMY speMe1m 

IlpttMep nocTpoeHHfl rpaqmKa .naH tta pnc. 21. 
rpacpttK HCDOJlh30B8HHfl CTaHKOB llO MOIUHOCTU 

CTpO!ITCH )l;JHI acex CTaHlWB TeXHOJIOfi1qecKoro npouecca H CBl1)l,e1'e.nb­

CTByeT o npaBUJibHOCTH Bhc6opa o6opyn.osannH. Heo6xo~1l;u11w cTpeMHThOI 
K noJJytJ:eHHIO BbICOKoro IW3<MmutteHTa ucnoJib3oBamrn o6opy.n.csamrn no 
MOW.HOCTH H BbI6!-Ip8Tb ,11.•751 BbWOJIHeHirn ncex onepall,lfJf TeXHOJ!OrHtieCKOfO 
npou.ecca CTaHKH OilTHM8JlbttOii MOlll,HOCTH (CM. pa3,!l€Jl (\Pac\J.CT pe:arnMOB 
pe3aHuH»). DpnMep rpaqm1rn .ri;att Ha puc. 22. 

Mow,HocTb pe3aHHfl y.!l,oono onpe.n;eJH!Tb no rn6Jinua111 [221.- B p5:ne 
cJiyqaes .n;amme no Motu:ttocTH Ha pesattne OTcyTcTBYIOT s cnpasoqttofi 
JIHTepaType. 3To a octtoBHOM KacaeTCfl ra1n1x npouecccs, KaK, ttanpnMep, 
rnemrnroaaHHe, me MOli-lHOCTb npuso.n.a HeseJIHKa JI snaquTeJJbHafl qacTh 
ee paCXOJl.YeTCSl Ha XOJIOCTOM XOA)' CTaHKa. ,UJJsi TI0,[l,06Hb!X cJiyqaes paspe~ 
umeTCK ue onpe.u:eJif!Tb Ko::icpcpmmeHT l!CDOJlb30B8Hllfl MOIUHOCTH. 

f p a cp H K C T 0 H K 0 CT 11 11 H C T p y M e H T 0 B (pHc. 23). PaBHO• 
MepttaH croitKOCTb HHcrpyMeHra npuo6perner oco6eHHO aaxrnoe sHa11eH11e 
B Tex CJJyqaHX, KOf)l.a C03)l.aIO"ICll 6.naronpHHTHble npe)l.OOCb! .. 1KH ,11.JISI 
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aBTOM.:n:nar.urn T<:XHOJ!OrH'l'-'C ;oro npo!1ecca 11 <_J,11-10spe~;e;rnoil pa6oThl 
311aq1neJJbttoro irnc.ia peil{yw.ux llHCrp y~:E'cToB. ti 3Tl!x cJryt:a>.x opra-
1 H ~YeTCfl np!lll y;'lJIT€JlbH8fl ci:eua pe;1.;yuu1x HHCTpy1·.:eHTOB' c TC:,! '!TOOhl 
o;i,Hospeiietttto M€HflTh ueJme rpynnh1 UHCTpyMei-noB, yi1eHhIIW;r raKnM 
o6pa3oM noTepn epeMcm1 ua cMeHy Hr;crpy~1ettra 11 Hacrpofrny crnttKOB. 
npl-lttyJl,me.ilbHy!O Cll!eHy llHCTpyMefJTCB U€Jl€C006pa3HO npa KTll l\OB3Tb 
1!2 T0.;1bKO B ycJIOB!fllX 3BTm.rarnqecKOH c6pa60TKII, HO T3K)K€ B norO<lHb!X 

mr:rnflX H CTaH !UX c MttOl'O!IHCTp y~1e1na,1 bllhl'.Jll HaJia,!{Ka:.111. f patjm [{ crotl­
lWCTH pen<yw.nx uacrpy:.:earon J:J.aer H::.r.;rn,::mce npe::Lctaa"1ettne o nepno.!laX 

I l'lo08Pl/ 
icmllHIWO" 1265-IJRN 77108 1A720 5312 7705 

PHc. 22. r1wpmc llCJI0.%3JB~l1llfl 060py~onaHHfl no MO!JJJIOCTH 

crormocru micrp y MeHTOB, 06 m1crp yMeHTa x, Ha tt6011ee qacro no.!lJle/Ka­
mu x cMene u, Ta1rnu o6pa3m1, JJl!W-iTHpyiomttx craoHJibHOCTh npouecca 
0 npe)l.IlOCb!JJKax .!lJIH BHe_!lpeHl!H npntty,11.nteJibHOfi CM€Hbl pe1KyllJHX HH-
CTpyMeHTOB. • 

Ha 3tOM rpatjmKe no ropu3oHTaJlbHoi1 ocn paBHb!MH npoMeJKyrKaMH 
H3o6pa)K8fOTCH ace llHCtpp1eHTbl, npm.1eHeHHb!e B TeXHOJIOfJlqecKOM 

npouecce, a ;10 Eepnmamt np>1MoyroJibHHKam1 B MacrrITa6e orKJia)l.hlBaIOT­
cfl nepHO.lbl croiiEocru 1rncTpyMeHTOB no i\rawunnm1y apeMeHu. Ha rpa­
¢111Ke noKa3aH rainKe cnoco6 ycJIOBHoro H306pamemu:1 nepno.rr.a croi"i­
Kocrtt, KOr_!la noc.1e;:urni'1 Bl>JXOAHT 3a npe,rre.1b1 cenm rpaq)Jrna (crt:JttKocrn 
lJ.ep B flqttofi ¢ipe3bl, rnesepa u npow11s1m). 

04lOPM.JlEHME TEXHOJ!OfH4ECKHX KAPT 

;B cocraBe Kypcoaoro npoeKta npe.J.yc~taTpHaaercH ocpopMJ1em1e pa3-
pa6ornHttoro rexHo.'JOruqec1mro nponecca nyTe\r 3ano.11ttemrn c.11e)l.yro-­
W.HX B l!Jl:OB )l.OKyM€HTOS, TI p e,xycMOTpeHHblX fQCT 3. 1102-70. 

1. MapuipymHw1 Kap ma (l.,\K) co.a:epMHT onucmrne rexHOJ1or11•iecKoro 
npouecca H3fOTOBJl€HHH H IWHTpOJJH )l€TaJlll no BC€M onepaum:i.1 B TeXHO-
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V VI Vil VllJ 

2 J ¥ 5 6 

Puc. 23, fpa4lHK crollKocTH llHCTPYMeHTOB 

JJornqecKOH noCJie)l,oBaTeJlbHOCTH c yKa3aHtteM COOTBeTCTBYIOlll.HX ){3HHbfX 
no 06opyA0Dat1mo, ornacTKe, MSTeptt<lJJbHbIM, rpy,11.oBblM H .n.pyrnM HOP• 
MaTHBaM. 

2. Onepau,uoHfU:ne Kapmw - AJHI onepaum'\ MexaHuqecKoi'l 06pat'.io1 KR 
u Tex1mllecKoro KOHTpOJJff - co)l,epmaT onncaHne onepaunii rexHoJ1orn· 
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11ecKoro npouecca c pacq.11eaea11eM onepauttH. no nepexoAaM H c y1rn3aHH· 
eM pemn.MOB pa6orhl, pacqerttblx ttopM H rpy.11;oab1x HOpMarnnor.i. 

3. Kapmbt 3CKU308 u cxe,w, (KE>) rpa<jJtt'lecI<H 11JIJIIOCrpttpyK>r Textto· 
JIOrtt'leCKttii npouecc .zvrn onepaunfi Mexattm1ecKoii 06pa60TK11 11 Texau· 
qecKoro KOHTpo.11s:r. 

3anOJltteHHe MapwpyTHblX H onepaUHOHHb!X K8PT npo:[3BOllHTCfl 
B COOTBeTCTBIIJI C 06W.HM II rpe6oaaH HflMH ( f()CT 3, l J 04-7 l) 33 IlOJlHe• 
Hllfl reKCTOBh/X ll.Ol\YMCliTOB, pa36HTblX Ha rpa'1Jh!. 

MapwpyTHafl Kapra 3ano.11as:rercfl rnKMe a cooraercrBllH c rpe6oaa­
H II fl Mil fQCT 3 .1104-7 J • Dp HMep 3a no.rnetttt JI Map illp YT HOH l\a pTbl np H· 
ae)I.ett a npu.110Memrn VI, II03TOMy aJt,ecb npuao;u1rcfl roJibKo H.o'Korophle 
noactteHHfl. HMeercH a BnJly, TJTO npoeKrattr pacnoJJaraer ,11,.rrn 3anontte· 
HHfl reXHOJIOrnqecKl!X ,!l.OKyMettron, pa36UTb!X Ha rpaQ:>bI, 6.rlatt KaJ\m, H3f0• 
roa.11eHHblMH rttnorparpcKHM HJIH HHhlM cnoco6oM. E>ro, ao-nepawx, na6aa­
;rner cryJJ,etna or tteuenecoo6pa3ttoz1 H secbMa rpyJJ.oeMKOfi pa6orbl no 
BbJ•IepllHBaHHIO 6JJattKOB H, BO·BTOpblX, J].aer e~ty npeJ].CTaBJieHl!e 0 Jl.OKy· 
Mearaum1, c Koropoil: oa acTper1nrn aa npoH3BO,!l,crae. TeM ae Meaee 
npu BhinoJ111emm l\ypcoaoro npoe1na a y1Je6HOM 3aaeJt.emrn 1:er Heo6xo­
JJ.Hl\1ocru B 3ano.rneHJm f:leKOTOpb!X rpa¢ ,ll,OKyMeHTOB, KOTOpb1e HCIIOJib3Y· 
10rc11 ro.%KO a IIPOH3BOJJ.CTBeHHbIX ycJ1osns:ix. 

Tai<, ttanpmiep, BO acex TeXHO.'lOfHllecKHX II KOHCTpyKTOpCRHX Jl.O• 
KyMeHTaX tte 33Il0JIH5l!OTC5l JJ.OnOJIHHTeJibHbie rpB¢bt TIO [QCT 2, 104-68, 
npe,ru1a3HalJeH!lbie ,!l,Jlfl apXHBHOfO yllera Jt,oKyMeHTaUHH Ha npoH3BO,!l,CT· 
Be. He 3ano.11ttmorc51 tteKoropwe rpa¢ib1 ocao1mol1 aa,11,nnctt rex110.11orn­
llec KHX .ll:O /( yMeHTOB IlO f QCT 3. l J 03-70, Hallp I l ~rep rp 3QJhl, Il [,' e)lH83H8 • 
tiettttble JJ.J\51 Bttecemrn H3MettettHii:, a ra10Ke rpa¢1o1 «06o3Hallurne ll.OK)'· 
MeHra no fOCT» II «TexHOJJOfH'leCKHH wtt¢p no fOCT». Jlonyrni::eTC51 (eCJIII 
ae npeitycMorpetto) He yKa3bJBaTb a rpa¢ax «0603Hatieaue» no Marepna.11y, 
3aroroaKe, npo¢ecorn, rapttqmoii cerKe, BHJl.hJ aop~1b1, eJJ.HHllllb1 1:opM11po­
Ba111: fl, r. e. Ta Kue noKa3areJ11J, no KOropblM npe,QycMarp uaaerc fl pa3pa6or-
1rn o6o3H a TJetrn 11 a BHJt,e 1m1¢poB. 

B Mapwpyrnoii: irnpTe pa3pewaerc11 tte y1rnawaarb 11m:ep uexa 
n HOMep yqacrKa, raK KaK npn pa3paoorKe TexaoJJorHTJerncro npo­
uecca B yqe6HOM 3aae;i;ettHll .3TH JJ.8HHbie, HECMOTPfl .n.ame Ha opH· 
ettraumo tta KOttKpenwe npeJJ.np1rnrne, npoeKraary Moryr 6b1Tb HeH3· 
BeCTHbl. 

HoMepa onepauutl yKa3b1Ba10r apa6CRHMH Illl¢pa111u B nocJJe,!l.OBareJib· 
iwcTtt, coo1aetcTBYJ01Uefi rexaoJiornqec1wMy npoueccy. Hyi1epaumo e 
npo113BOACTBeHHhlX yc.11oans:ix ae,rryr qepe3 5: aanp11Mep 1 nepaoii: onepaum1 
n pucsa 11aa101 HOMep 5, ornp ofi I 0, rp eTbeii 15 n r. JJ.. 3ro no3BOJI f! er a ,QaJJ h· 
JJefiweM np11 neo6xoJJ,m1ocrn BBOAHTb .nonOJJHHTeJibHble onepaunn, npu­
CBaneaSI HM npoMeMyrolJHbJe HOMepa. TaKyIO HyMepaumo ueJrt::coo6pa3HO 
npHMeHHTb H B yqe6ma npoeKTaX. ' 

B rpacpe «Ham.teaoaattHe u co.n;epMatrne onepamrn» .nonyc1rneTCfl sa­
nacblaarh coKpaill.ennoe aam1enoaau11e onepau1m, Koropoe Mamer Bb1pa~ 
:iK3TbC51 HMeHeM npttJiarareJibllblM, npOH3BOll.HblM OT BHJI.a 06opy.noaa1nu;r. 
JIJlH 11MetteM cyw,ecrame.11 bH hlM, Han p ll Mep, «To Kap n am>, «llIJJn¢osaJJ hH an 
liJJH «<1>pe3eponaatte», «XomrnroBaHHe» u r • .n. Dptt eeo6xo,!l,HMOCTH 
y KaSb1Bat0r o603tta 'lemrn orrepaUIIOHHbIX Ka pr, Ka pr 3CKH30B n cxeM, J!.0-
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DOJ!HfllOJ!.llX CO).l,epmaHHe onepaum'l. HaHMeHoaaHHH 3a!lHCh!BalOT CTpo<i-
Hb!MH 6yKBaMIJ, KpOMe nepeoil nponHCHOH. u 

B rpacpe «Ooopy.11.oaaHHe» samrcb!Ba!OT ,!J;Jrn Ka/l(,!l;OH onepauf!rr HalJMe­
HOBaHHll CTaHiWB H HX o5osaa<ieHHH Kai{ JJ:JIH yinrnepcaJibHbfX, TaK H JJ:JIH 
cneuuaJI1>ab1x, Koropb1e rrsroTaa.rnamorcH cramwcTponreJI&Hh!MH 3aso,n:aMJf 
cepm'ino. ,U,r:rn CTaHI\OB, IWTOpbie Jl.O.'Ill\Hbt 6h1Tb H3fOTOBJieHbl no cneUH8Jlb• 
HOMY 3a1rn3y n 06ostta'lem1e ~wnenu 1wropb1x 3apattee H_eussecrtto, 
yicashrna10T a caMoM "par1rnM BH.ll.e ux xapa1m~pncnIKy, :aanpHMep: 
«ArperaTHhiii, caepmrnhHbii-l 24-wnttH.!le:1bHhlil, aeprm~aJJhHhlH c lieTbl­
pexnosmmoaHhIM croJJOM», 11HseHraptthTe HOMepa o6opy,nosamrn a Kyp­
coaoM: npoeKTe Y"a3&rnarh He ttymtto. 

B rpacpe «Dpucnocoo/JeHne II rrncrpyMeHT» nocJJeAOBareJJbHO sam1cb1-
saiorcH "parRoe aam1e1wsaatte H 06ostta<1em1e no fOCTaM ITJJll craH)l.ap­
raM n pe,ll.n p 11 arn i-l: np uc noco6.1eHn a, p elliy Lll.He, scnoMor aTeJI hHhle 11 II3Me· 
pttTeJJbHbie HHCTpyMeHTbl. 3amtCb .Q<lHHblX nponsBO,!l;flT B nopn)l.Ke IIX nepe­
lllICJleHIJ H B OT ,11;eJJ hHbJX crp 01(8 x' 

B rpa¢ie «Km¢i¢ittU1JeHT UJTyt1ttoro apeMeH11» yJ(a3h?Baerrn Ko3¢4Jn· 
UMeHr, ycra!laBJJttBa10mm'l ae.1111t111Hy 1!31'11e1-1emrn 1myrnoro speMeHH nptt 
MttorocraHOllHOM o6cJJymnnamm. PacueHKH a 1capTe ;:i:atthl 33 I 00 p.,e· 
raJJei-l:. 

3anoJJHem1e ocraJJhHh!X rpaqi ncHo 113 np1rne.n;e1-rnoro npmiepa. 
Onepau110HHall Kap1a Te;rnoJJorn<iec1wro nponecca h·:exam11.J:ecI<oii 

o6p a6or J;] r 33IlOJlHHeTC51 ra K/Ke B COOTBeTCTBIJIJ c c611J,H Mil rpeoosaH Ii Sl.11-IH 
K reKCTOilWM ,!lOJ(YMCHTalll, pa36HTL!M Ha rp2¢L1. 3anOJTH€HHe rpaqi npo113-
BO.zlllTCH B COOTBeTCTBH U C T80JIH UCH, np 1me,n:e!l HOi'J B f QCT 3, J 4 04-7 J , 

TaK )Ke, KaK H nptt sanOJJHeHHH Mapwpyrttoi'i 1rnprb1 rexHoJJorn..:ec­
Koro npouecca, .n.onycKaercH He sanoJJttnrh p51A rpaqi, EOTOpb1e Moryr 
6b1Th 3a IIOJ!HeH bl TOJJ b J{Q II pH H a.rn tfllll llHlQlP OB C003!i3 qe1mr1. 0603H a. 
'llCHl-HI KOJIJ!lJeCTBeH:1LIX n0Kasare,1e1\ TaKlfX, l\aK e,li,llllllUa IJ3MepeHHH 
MaCCbl H T. n., a T3K/Ke o603H3l!CH!le MO,n,eJJei'I c6opy.ii:oBaHHll, BH­
}\OB HHCrpyMeHTOB no fOCTaM l!J!I[ CT8H,!l,aprnM npe.u.rrpHHTHH o6n3a­
TeJlhHbJ. 

OnepaunottnaH 1rnpra - siro ii;o1<yJ>iCBT nonepexo.n.tto11 pa.::pa6011m 
Tex110J1ornqec1wro npouecca, no:noMy 3;\ecb .ii.ae·rrn 60.~ee no,n:pot'.lHoe 
011£1cam1e co,!l.ep£:rnHu51 nepexonoa. Co,n:epmam:e nepexo,11;oa BKJJJO<iaeT: 

a) HanMettosam1e Meroi'l,a 06pa60T1m, Bbrpa>J(eJ-H-iOe rnaroJJoM B nose­
mITeJihttoi'f ¢opMe (Hanpm1ep, TO'iHTb, CBepJJllTh H T. ii;.); 

6) Ham1eH0Baaue o6pa6arbJBJe!lfott nosepx1:10crn, Marepua.11a HJIH 
)leraJTn (ttanpnMep, ropeu, raJITe.~b, orsepcrne 11 r. Jt,); 

B) HOMep o5paEiaThlB3€MOH nosepXHOCTH, y1rnsaHHblll B CK06Kax. 
(.Ilonycirnercn: HOMep 06pa6arh1Bae~10ii 110Bepx11ocrn · tte yKaswsaTh, tta­
npm.rep: «3a1.J:HCTJ-JTh c6.1of1»); 

r) pa.::;.,rephl n npe.tJ.eJihHh!e orKJJOHeHirn 06pa6oraHH011 noaepx11ocrH, 
Hanpn1t:ep: «PasaepHyTh OTBepcrne 1 0 31,96». 

Ecm1 onepauHOHHaH KapTa conposom,iiaercn: ::ocK1-1soM, BhlilOJJHeHHbJM 
Ha 1rnpre 3CKH30B H CXeM, Ha KOTOpm! y1rn3aHhI OKOH1.J:3TeJlhHble pa3Me­
phl, noJJylJae.\me np11 o6pa6once a ,!lattttofi onepamrn, TO pa3.rvrephl B onn­
camrn uepexo)l.a, B KoropoM omr noJ1yt1aIOTCK, He yKa3h!BaJOT, uanpH· 
Mep: «tPpe3epoaar& rr.1ocKOCTh 1 B pa3Mep H». 
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B om1caHHH nepexo)l.a yKa3brnaIOT KoJm"'lecTBo oJJ,uospeMeHHO o6pa· 
6arwaaeMhlx nouepxttocTeit, ttanpttMep: <«l>pe3eposaTb lleThlpe nasa (3}». 

CTpn o.n.uoupeMettuofi o6pa6oTJ{e tta onpeJJ.eJJeHttoti orrepaum1 (nepexo· 
}le) H€CKOJ1bKHX nosepXHOCTeH B onncaHHH nepellHCJIHIOTCfl ace o6pa6aTh!Ila· 
er-.me_ noBepxuocrn, ttanpttMep: «06TOllHTb nonepxttoCTb 1 tta .n.JJm1y L, 
rnepJIHTh ornepcrtte 2 Ha rJiy61rny {». 

Co.n.eparntttte nepexo,a;oa ycrnttoaKH, 3aKpennettmr, pacKpenJiettm1 
H CHHTH5J .n.eTaJIH )lonycKaeTCfl 33IlHCb!B3Tb TOJibKO B oco6o CJIO)KHhJX 
CJJyqaax. Bo scex ocraJJhHhlX cJJyrrnnx s Kat1ecTBe coAepJKaHttH nepao· 
ro nepexo.aa ueo6xoAHMo sanucbrnaTb Hen0cpeJJ.cTBeHHO octtos!foti nepexo.n. 
o6pa6oTKH1 HallnHaH co aropoit crpoKn. Me:>K.n.y sanucHMH COJJ.ep}l{attnH 
nepexo.n.oa CJJe,u;yer ocTaBJI5JTh npo111e:>Kynm no OJJJ1ofi crpoKe. 

fpa¢ia «HoMep nosnuttu» sanoJIH5JeTC5J a cJJyt1aax o6pa6onrn Ha MHO· 
ron03Hl(HOHHbJX CTaHKax, HanpHMep arperaTHblX H T. n. 

B rpacf:>e «11ttcrpy111eHT» y1rnsh1B3JOT Kparnoe ttan111ettoaaa11e P€-"{ymnx 
acnm.-1or aTeJJ bHbJX H Mep HTeJJ bHb!X HHCTP yMeHTOB H 0003H a ll€H ll5J no 
fOCTaM HJIH craHAapraM npeAnpmmrn • .Uattttb1e aanHCbIBaIOT n OT.11.eJlb­
Hb!X CTpoKaX. 

B rpacpe «PaC'leTHb!e pa3Mepbl» YK33bJB310T ,!I_H3MeTp oopaoanmaeMOfO 
s"1eMettra H3)leJJHH, npHHHMaeMbJH B pact1erax pelKHMOB pesattrrn, n.im aeJJtt· 
•mH y p a6ot1ero XO)la HHCTp yMeHTa B aanp aaJJeH HH ump HHbl { WH p HHa) 
H31t_€JIHH, a Ta!OKe BeJJttllHHY pa6ot1ero XO,!la HHCTpyMeHT8 a HanpaaJJeHHH 
.n;JJHHbJ {JlJJHHa) o6p a6aTbJBaeMoro sJJeMettra us.nentt a, yllttTbJaae~1b1e np n 
HOpMHpoaaHttl-I. npu onpe.n:enemm A113M€Tpa YlllITbIBaJOT H8HOOJJbUillH 
pa3Mep, no KOTopm.1y paCCllttTbJB3JOT c1mpoCTb peaaHH5J. 

JlJ151 CT8HKOB C BpamaTeJibHblM .lI,Bfl/l{ettt!eM Oopa68Tb!B3€!110H ,n;eTaJJH 
np H o6TOl!Ke yKa3bIBaJOT HCX0,1I_Hb!H ,!1.ll 3l\!€Tp sa fOTOD KH HJJ H ,!JJ!aMeTp. 
noJJyt1eHHbitt Ha npe.n.hl.nymeM nepexo.n:e: npu pacTOl!Ke oraepcnifi npnao­
.ll.HT ,llttaMeTp noJiyqaeMOro OTBepCTII5J, IlpH OopaooTKe apauta!OIUHMCH 
1mcrpyMeHTOM - caepJJOM, <Jipeaoti, w;rn<JioaaJJbHhlM Kpyrol\1 n T. n.­
yRa3b1sa1or AllaMerp nHcrpyMenra. Opn o6pa6orne Ha craHKax c noc1y~ 
naTeJibHhrM ABHIKC~HJieM CTOJJa HJJH HHCTpyMeHTa - ,llJJ!JHY xo.n.a .zvrn onpe· 
AeJieHltH llHCJJa .11.BOiiHblX XOll,OB npH Ha3H8ll€HHH CKOpOCTI! pesamrn. 

B rpaipe «Pe}!rnMbl o6pa6orKn» nocJ1e.n.oaareJJbHo sanncbrna10r sJJeMeH• 
TbJ pe:tK1-IM3 pe3aHirn, nOJ1ylleHHbie paClleTOM Ha OCHOBaHJ-m HOp!UITIJBOB HJIH 
0HaJJHTHlleC!<H/\I MeT0,1I_OM .!VIH K3)!{,!l.0f0 H3 nepeXOAOB ,naHHOH onepauun. 

B rpacpe t yKasbrnaror rnyottHy pesaHnH, coornercray1omyJO )laHHOMY 
nepexoll,y. 

CTo;:i;ally B TeXHOJJOrttl!eCKHX trnprnx ):t310T B 33EHCI!l1'10CTH OT BIJ,!1,8 00• 
paoOTKU U TIIIIa crarrna, .Um1 TOKapHb!X paoOT - Ha 0.ll,HH OoOpOT IllilHH• 
.ne,'151, JIJJff CTporaJJbHblX - Ha OJIHH ,!l.BOiiHOH XOJI crona UJJH pesua, JJ,ml 
CBepJIHJJ bHbJX' p aCTOl!HbIX' pe3 bOOH a p e3H bl x If AP yrn x p aoOT c6p acOTKH 
OTBepCTMH C Bpaw;eHIIeM HHCTpyMeHTa - Ha 0.llHH 06opOT WillIH):tE'JJfl. npn 
¢pe3eposattnn )'K83brB3eTC51 OOJ(Jll3 HJ O):tttH 3y6 cppe3bl ll /\!HHyTH3H 
noJ1at1a H3J1eJJm1. 

CTpn tjJpesepoBaHm1 wno:w<IHh!X Il330B {Ma5ITH1rn0Bo\.i n0Aat1ef1) ,n,By· 
n e p wm ¢pe3a Ml-f AP ooh JO y rrn3brna JOT eeprmrnJJhH yJO tt n po,!1,oJI hH y10 no· 
A8'1!I: B llHCJIHTeJie - eepnrna.1bHyJO Ha JIBOHHOfi XOA ¢pe3hl, B 3Ha:i.1eHa· 
re.11e - npo,noJJ&tty10 B wrnyry. JJ,;rn sy60.11;0JJ6emnh!X cramwa 5M14, 
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58.12 B lfllCJIHTeJie - pa,11.naJ11;1HYIO no;:i;aqy Ha 0,11,HH )l;BOJi:Hoti xo;:i; ,11,0J16H· 
Ka (no.11,a•ra apesamrn), B sHaMeHaTeJJe - Kpyroay10 Ha Jl.BOHHOti. xo;:i; ,11,oJI-
6HKa (no.11,aqa 06KaTKlf). ,UJUJ sy6oc}lpesepHb!X CTaHKOB, pa60TaIOIUHX 
qepBHll!lb\MH cppesaMH, npH uape33HHH UHJlHH.D.PlllJeCKHX sy6•IaTblX KO• 
Jlec (c npHMbIMH H c1rnpaJibHhlMH sy6bHMH)- no;:i;aqy ¢ipesw Ha OAHH 
o6opOT 33fOTOBKH. 

Ilptt aapesamrn qepaa1fHbIX KoJJec Mero;:i;oM pa.zurn.11bHOfr no,ll,aqn yKa­
ShlaaeTcH pa;:i;naJlbHaH no,!l.a11a crnJia Ha OAHH ero c6opoT, a npn Hapesa­
HHH MeTOAOM rnttrenunaJJbHOfi DOAallH - ocesaa no,1J;al£a ¢ipesbl. 

DpH KpyrJJoM UJJirn:fioaaHnH MeTO)lOM np0,!1.0JJbHoii: no.n.aqn n BttyrpeHHt'M 
WJltt¢ionamrn oTBepcrnti no;:i;aqy o6ostta<£aIOT ;:i;pofihKl: a 11HcJ1IJ1ene -
npo,!1.oJibHYKl Ha o;:i;uH o6opor .n.eTaJJtt, s 3HaMeHarene - nonepe11uyKl 
Ha O,!lHH ABOHHOli X0,11. CTOJia. 

Ilpn WJIH<Poaamm MeTO)l,OM ape38HHH ,!l8eTCH TOJibKO nonepellH8SI. 
no,!l.a lla Ha OJI.HR o6opOT ,11,erann. DJJoc Koe rnmi¢oa aHHe rop UOM Kp yr a 
(AJUI CT8HKOB c Kpyr.~b!M H npHMOYfOJibHhJM CTOJIOM) BKJlKllfaeT sepTHK8Jlb­
HY10 noJJ,alJy tta OJI.HR o6opor HJJH ,11,eoAHoA xo;:i; c10.11a. 

TaK /l{e, KaK H npn onpe;:i;eJJemrn reoMerpnl!ecKHX napaMerpoB o6pa-
6a TblB3€MOH IlOBep x ll CC:Tli' IlOCTY n a lOT' pa CCl!HTblBa H c KOpOCTb pesaH ll H. 
Dpn pac1Jere ncer.n:a np11HttMaeTCH BO BHI1Matt11e Han60.11bUJ1H"1 .nnaMeTp 
m160 o6pa6aTb183€MOH noaepXHOCTH, JJH60 MHCTpyMettTa, B aaBBCllMOC'IH 
OT Toro, lflO flBJISl.eTCH 9JleMeHTOM, onpe.n;eJISIKllll,llM CKOpOCTb pesaHHfl. 

Jl.JJH lliJltt¢0B8JlbHhlX pa6oT B Kaprhl BHOC$IT rnopocrb BpameHJfH o6-
pa6aTblB3€MOH ,ll;eT8JIH B Mf MUH H lJHCJIO ee o6oporoB. 

B rpaqie T0 Ha 0,11,ny AeTaJib ocHoaaoe nnu MaUJHHttoe epeMH no.n.cqn­
Th!BaK>T no ct>opMyJJaM H yKa3hJB3IOT C)'MM8PHYIO ero BeJIHlJHHY )J.Jlfl BC{'H 
oneparum. BpeMH Ha upesattue n nepe6er nHcrpyMettra ,11,JHJ BCex crattKOB, 
Ha o6paTl!b!li xo.n ,11,JIH CTaHKOB c B03Bparno-noctyniiTeJihHhlM .li:BlDKettneM 
( crpora.11 bH bltt, np om IB.H hli1, sy6ocrporaJibH hi fl) B KJI 10lfa10T a octt oattoe 
BpeMH. 

Ecnu B o.n;ttoM nepexo,11,e OJl.HOBpeMettHo pa6orneT ttecKOJibKO nttcrpy­
MeHTOB, HanpnMCP npH pa60Te Ha KapyceJlhHbtX, peBOJlbBepHblX HJlH MHO· 
rope3UOBWX CT3HK8X, npeMH pa60Tbl 0)1,HHX m1crpyM€HTOB nepeKpb!B8eT­
CSI. ape~wueM pa601bl .npyrnx. B 3TOM cnyqae no.ncl!HTblBaKlT apeMH pa6oThI 
Ka>K,1J.oro ttHCTp yMe1n a B 01,11,en 1>ttocrn, B Ka pry 3a 11 ocHTCH Ha n6oJJ hwa fl 
)l.JIHTeJihlJOCTb pa60Tbl l!HCTpyMeHTa, a Bpe~rn pa60Tbl OCTaJJbHblX HHCT­
pyMeHTOB .n;aHHoro nepexo.11,a He Yllttrblsa10r. noc.ne HOpMnposattttH scex 
nepexo,1oe onepauni'i no,11,BOAflT uror Mawmrnoro H acnoMorareJibHOro 
epeMeHH, npu .9TOM cyMMttpy10r TO.llhKO necOBMemettHbie nepexop,&1. 

)].Oil0.11HHT€JlbHO€ BpeMH H8 OT,IJ;b!X H JIHIJHbJe Ha)l,06HOCTH CinpeJJ;eJiflKlT 
no HOpMaTnBaM [23, 24] B npoueHTaX OT onepaTHBHOfO apeMeHJI. 

B rpalfie T wT npnso,n:HT cyMMY octtosnoro, acnoMorareJlhHoro H· AO· 
noJIHnTeJlbHoro BpeMeirn na BClO onepauB10. Ecnn 06pa6a11>1aaercsr 11e 
on.Ha, a HeCKOJibKO )l,€:T8JJei!: O)J;HOBpE:MeHHO, Bpe~rn paCCIIl1TblB8IOT )J;Jl 51 
scex ,!lenJiefi, a B rpa¢ie T w-r 3anttcbrna!OT Ha o.n.tty ,!leraJib. 

Bcno~10ra1eJJbHDe speMH tta nepexoA Ta (ape~rn Ha ycTaHOsKy, 38· 
KpenJ1eu11e, pacKpennettne n CHHrne µ:era.rm) ,11,aercH a cooTBeTcrny10meii 1 

rpa¢ie Kaprbl Ha c1po1<y Bhlwe apeMeHH nepBoro oc11oattoro nepexoAa j 
o6pa6ornu. ,J 
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Tip11.1>1ep sanoJittemrn onepaunottttofi KapTbl TexnoJiontt1ec1wro npoutc· 
ca Mexam111ecKoil o6pa6otKH npttBe,11.eH B npHJimKeH1m VI. Ha onepa1UJOH· 
Hhlx Ka pt ax rexttOJIOrH'fecKHX np oueccoa MexaHH tJec 1wif o6p a6orn u u KOH -
tpoJrn B K)'pCOBblX npoeKrax BhIIlOJIHHIOTCH, J{aK npaBHJJO, onepaUHOHHbJe 
SC K H3bl H cxeMbl ( K3) no rocr 3 .1105-71. 

ocKH3bl KaK .II.JIH onepaunl\, taK u ,11.JIH nepexo.uoa JI.OJDKHbl coAepMaTb 
Bee .uattHbie, tteo6xo.II.HMble .UJl.11 H3fOTOBJieHH.ll, KOttrpoJJ.11 H HCrTb1Tattw1 
H3)leJIJrn. Ha onep auno1rnoM sc1rnse 06pa6atb1BaeMa SJ )leTaJI b no 1rnsL1aaer· 
C.11 B TOM COCTOSJHHH, KOtopoe Otta np1106petaeT B pt3YJibTaT€ Bb1IlOJIH€· 
Him ;:i:attttofi onepaUHH. Ha 3CKH3ax yKa3blBaIOT pa3Mephl, npr.n.e.n6ttb1e 
OTKJlOHemrn, 00o3Hai(eHirn wepoxoaaTOCTH noaepXHOCTeif, H'XHOJJOrH­
'f€CKHe 6a3hI, rexHn'fecKtte rpe6oaamrn tt ,!tpyrne ,ll.aHttb1e, tteo6xo,ll,ttMble 
,ll.JIH Bbl!lOJIHeHHSI orrepauttii (nepeXO)'.lOB) H JVISI T€XHI!'l€CKOro KOHTpOJISI 
a cooTBeTCTBl!H c Tpe6osamHtMH CTaHMPTOB E,1J,1rnofJ. cucreMbJ KOHcrpyK­
TOpc KOil ,11,0 I{ yMeHTa Ull I!. 

Ta6mtULt, ,D.OITOJIHfllOUJ,He &CKH3bt n cxe11m, nm.1ew,a10r HmKe rpa¢11lle­
CKoro nso6pameHn51. TexHH'feCKae Tpe6oaattll.ll pa3Mema10r tta cno6o,!1,HoM 
noJJe ::ic1rn3a cnpaaa OT H3o6pamemrn HJIH no.n. IU!M. TexttH'f€CK!le rpe6o­
BaHH.ll o¢iopMJI.lllOTCfl B COOTBeTCTBllH C tpe6oBaHJ!flMH fQ(T 2.316-68. 

3CKH3bI H3.11.€JlllH BbllIOJIH511.0T B MaCwrn6ax, )'CTaHOBJI€HHblX f0CT 
2.302-68. !f.onycKaeTCH npn HCOOXO,'l,HMOCTH Bh!l{€pl!I!BaTb SOUIJbl B npo­
ll3B0.1bHOM Macwra6e, 06ecnetJuaaJOlUe!>.1 'feTKoe npc;:i.cTaBJiettue 06 us.11.e.111111. 

Heo6xo.11.11Moe KOJIH'fecrno H3o6p a}IWHl!H (an.n;oB, pa3pe3oa Ii ceqemu'l) 
Ha SCKll3e o6pa6aTbl3aeMofi J(eTaJIH ,[(OMKHO 6h1Tb )'.lOCTaTO'fHb!M ,'l,JIH Ha· 
r.~fl;'l,HOro H SJCHOfO npe.n;crnBJieH!JH o6pa6aTblBaeML!X noaepXHOCTeil ll B03• 
MO}l\HOCTI! npoCTaHOD!\II pa3Mepoa, teXHOJIOrHlfec1rnx 6a3 n :!Ull\lIMHbIX 
yc11JJ HH. 

06pa6atb!Bael>.1ble nonepxttocrn o6BOJlSIT CITJIOlliJWil OCHOBHO{l .1HttHeH, 
B 2-3 pa3a TO.'llU€ CITo10WHOH JIH~ll!ll, IJO fQCT 2.303-68. 

06pa6anmae:>1we ooaepxttonn HyMepyIOT Ha ::ic1rn3e apa6c1rn:'lm ump­
paMH. Ho:>1ep o6pa6atbmaeMofi noaepxHOCTH npocraBJISIIOT B 01<py11<.Hoc1n 
(Kpyx<Ke) ,ll,Ua~ieTpOM 6-8 MAt H CO€,ll)IH.lllOT BhlHOCHOfi JIJIHJJeil c 1!306pa­
:tKeHH€M 3TOH noaepXHOCTH . 

.ilJJSJ 0003Ha~eHII 51 6a3 H 33.IKH!\!HblX ycn.'!Hfi IJ0.1b3YIOTC51 yc.10BHblMH 
sHaKa~m. npnBe)'.leHHb!MH a ra6.11. 61. Ha pnc. 24 np11Be,1J,eHht pa3Mephl 
ycJJOBHhlX 3Ha!WB. 

Ha :icK11sax B TOM me Macrnra6e, lJTO u 06p26aTb1aaeMoe H3,1J,e.11ne, 
Jl.OJI)!{Hbl ohlTb ynpometttto H3o6pa)]{€HLI pemym11e irncTpyMeHthl B KOHe'l· 
HOM ,11,JlH o6pa6oTKH fiOJIO)KeHHH, a l!llCTPYMeHTbJ .n.-1.11 o6pa6oTEH OTBep­
CTH H ( caepJla. 3eH Kep hi' MeT'IHKH H T. n.) B HCXO,ll,H OM IIOJIOllieH ll !I. 

Dpn MHoronHcTpyMettrttofi o6pa6ori;e Ha onepaunoHHOM SCEH3e ll.OJl:l«· 
Hbl 6hITh noKa3aHbI ace pe)f{yuuie HttctpyMeHTLI. Hcxo,1J,ttoe 11mr Kottellttce 
OOJIO}l\em1e HHCTp y111eHTOB tteo6xonm10 TaK.IKe BhlJiepmaTb B COOTB€TCTBI!H 
c Bbl6paHHblMll (ra6JJH'IHbIMH) 3Ha'f€Hl!SJMH BeJIHG:HH Bpe33Hllll, nepeGera 
H ,[(OOOJ1HHT€JlbHbJX BeJJH'fllH pa6oqero xo,11,a HHCTpyMeHTOB. Bee HHCTpy­
MeHTbl ,[(OJllKHbl 6b!Th o6o3Ha'feHbl urnppaMH, Hanpl!Mep, .llJl.11 TOKapttoii: o6-
pa6oTim - ,IJ,,IJSJ K3)1{,ll;Oro H3 cynnopTOB B OT,'J.eJlbHOCTH, B nop1,1l,Ji:€ Bo3pac­
T3Hll.ll 'f11ce.11 cJieBa ttanpaso liJili np 11 aeprn KaJJ bHhlX ttana;:i;1rnx - caepxy 
BHH3. 
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. nJlfl onpe,!1,eJielUHI Jl,JHtlibI pa6oqero XOM TIO KaH<AOMY lt3 HHCTpyMeHTOO 
JJ,OJJ)KHbf 6hJTb yKa3aHbl pa3MepbI (JJ.JiHHbl) K8>K,!J.OH H3 o6pa6aTbJBaeMhlX 
nonep XHOcTeii. 

DpH caepJIHJibHhIX pa6oTax, ocooenno a rex cJiy11aax, Kor.n.a na~aa 
KOH CTPYKTHBnhlx oco6ennoc1eH: H a.Jiafl,1m npHXO.IJ;HTCH .n;orroJIH ureJihHO 
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P1tc. 24. P~s~.:qlhl }'CJioanux smrnou 

OTBOJl.HTb pe:mymm'I 1rncrpyMeHr, neo6xo,!l,nMo na onepauuo1-mor.1 ::icEB3c 
r.orrn3aTh u1rnJiorpmn.q - cxe~iy .n.i:i1nKem1ti pemyru,ero 1wcrpy~;etna. 

B ra6JJ. G2 np1mo;tHTC5l neKoropb1e npm.1epb1 sbmOJIHeHHH onep<im1011-
llbIX 3Cl\!130B. B npHMepax OCHOIHIOe BH!lM::lm!e o6pauiaeTCH Ha nOJl!JOTy 
rpa<Pn•1ec1rnx JJ.aHHt.1x, l!JIJI!:Ocrp11py1om11x onepaumo. B.1aro2l,apH n306· 
patr\enmo B ,,mcuna6e rem:eTpw1ec1rnx napa~1eTpoB 06pa6aTb!EaeMr:.1x 
)l,erar.eii n pemymero 11ncTpyMe1na, oco6emw mr ;i.a nol\a3bIBaiorcn Kpail­
HHe noJIO}l\eHHH m1crpy~·1ettra, o6Jiert?aerrn npouecc nopMHpoBaHHH om~· 
p au.n II. 3TO Har JHl,!l)IO rrpOHJI Jl fOCTp II p OBJ Ii 0 n [1 p lIBefl,eHHb!X n p m1ep ax 
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6t. YcJ101m1.1e otioJHa•u•1111S1 onop, 3a;i;11Mo11 H np11Mepu 11a11ecemui 3u:ucos 
no rOCT 3.1107-73 

B11,11 c11epe,11a 

Onopu 11enoiJ1111m11we 

lllrup11, 11a,1bUbT, nJiacnmr.t 

Onopw npinMarHqeci;oro rnrra 

Ono[IN noJeu'.'lcHbie 

Onopu pery.111pyeMhle, ca~roycra11an.1Hil<i1ow,1;ccn, 
IIOl.lBOilJJMl~e O,ll.llfl0 11Hb!e 

Onoph1 np1:_'J\rnr11•wc1wro TE11;1 

Orropb1 rr;i;rnalo!U_l!C 

3aJiCll.l!H'Ae MPMC/<111~! u ycmporlcmea 

y 

n 
t 
y 

5 12.53 

-¢-
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0--0 

A 

A 
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Bn,It ceepxy 

Jlpu.Mepu HGHecemm 3HGK09 6asUp09GHUfl u 3C!?IWM08 

Uettrp rJiaAKHil: 

Uettrp 11J1asa10mni1 

UeRrp o6parnblit 

flarpOH llOBO,!lKOllbll!: 

JlvmeT HelJO,!lBll)KHblit f-:-.3 
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flarpoa naesMaTH<1ecK111!: 

flaTpoH i:1syx-, rpex-, qerblpexKyJJa'IKOBhlll: 

PaJJfWMHaR unJJ11a;ipaqeCKM onpaBKa c ynopoM 
e ropeu 

DpoooAJKe11ue ma6A. 61 

62. Op11Mep&1 e&mom1ea1111 onepauaoaawx SCKH3GB aa qepre111ax 

HaHMettoBauue onepal.lKU . 

06ro11ttT& AO D Ha ,11.J111ny L Ha'lepao (aa1111cro) 

CaepJJHT& oTBepcrne D na rnyt511ay l 

,Uo,16ur& sy6&11 sy6'1aToro 1<0JJeca m , . • a z ••• 
KoarypawM syt5o,11.oJ16JJea11eM 
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llleJJmJroB~Tb sv61>n svu 1rnroro KOJJeca m , , . u z ..• 
· r.1ero,t1,o~r .nnaroaa.~L'Eoii no2wm 

npoTfrnyTb owepcrue D ua 1111cro 

Hape3arb prob6y DX t MeT'l111\0M m;qepuo (ua<i11cro) 

4>pe3ep0Barb nJJocxccrh a pa3 ~rep H aa114lpn0 (rm. 
'111CTO) 

4>pe3epoaa1b ropu1>1 a pa3Mep l n uernponarb d 
c ,!lllyX cropOH OAHOBpeMeHHO 
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H auMeH on om1e orrn pou H 11 

4lpes<:poBJTb syoba sy611s1oro Ko,;ecJ m , .. ri z , . , 
IJJK"'TvM H3 .!lByX lllfJ'K 110;1 L:.JeB:rnron~ :rne 

tta rn1mx onepauirnx, 1rnK (ppe3epoBaHHe, 3yoo4Jpe3ep0nam1e, 3y6oweBttH­
ronaH11e If ,!1,p. Hanpm1ep, Ha om~pauau cppe3epoaamrn Bll,!JJIO, IWK Bbl· 
6pau ,!J.l!a.\.IeTp ¢pe3bl B 33Bl!CIH!OCTH OT umpttHb! cppe3epye~iOH IIOBepx­
J!OCTJI. Ha onepaumr cppesepoBamrn rnpuoa saroToB1rn co rnep.11ettneM 
ueHTpOBblX oTBepCTHll, KpoMe tt3o6pa)f>eHHOro, CJie,!l,yeT TaK>Ke noKa-
33Tb Kpaiittne no.1oni:eHHll o6pa6an,maeMoii ,!l,<.:TaJin OTHOCHTeJibHO HHCTPY· 
Mett1on ( rppes). Pe 1>0Mett,11,yeTc ll Bo BTOP oil n p oeKUll H no K asaT b, r a K >Ke H aK 
H Ha npe,a;w,n:yw.e1.1 ::ic1rn3e, coornoweirne ,tl,ttaMerpoB ¢pe3bl H saroronKu. 
feoMeTpu<Jecirne napa~1e1pb1 ue1np0Bb!X ornepcrml 6oJiee c,10)!{HCH KOH· 
qmrypau1m ue.1ecooopasHo Bh!Hecrn orti;eJibHhIM ce<£ettne;,i B 6oJiee Kpyn· 
HOM Macwra6e. 

Ha 11ep1e11i:e onepaui.m sy6oqJpeseposamrn noKa3aHbl 1\pail1rne noJio­
)!\enrn1 rjipe3bI ornoc1neJibHO naKern sy6<£aTblX Ko,1ec, TaKDM o6pa3oM, 
HarJIH.!\.HO ope,r1.cTaB:1e11b1 cocrnnJii11olll,ue pa6o<£ero xo;:i:a qipe3hI (npe3a· 
Hue c oceaoil no.n.a'lcii, n}'Tb pesamrn H nepe6er). 

Ha qepTen\e onepau1m sy6oweB1rnroBattnH u306pa1!ie11M )I.Ba noJJO}Ke­
nn11 o6pa6aTb!Bae!llOii )!,eTaJl!I OTIIOCHTeJibHO HHCTpyMeHrn-wenepa npH 
wenirnrosamm c .nnarotta.1bttor1 no,n.:aqe(1. Ta1me Hso6pa}Ke1rne, XOTH 
HHCrpyi1;eJ-1T noKa3a!-I H CXCMaTmrno, oco6eHHO OO.i1e3HO )l,JIH npe)!,· 
craa.rJemrn npoe1natttoM OTttocareJJbHbJX nepe111ew.e1mfl c6pa6aTbrnae· 
Morr .n.era.rn u 1rncTpy111etJTa. 

Ec.rn n306pamem1e pe;;.;ymcro m-icTpyMettra CJioHrnoe )l,JISI rn1mx BH­
)l,OB 06pa6011m, KaK syooCTporattHe KOHnlJeCKHX sy6•!3Tb\X KO.~ec c npH­
Mbl~IH sy6hllMH, ¢i;:ie3eposattne npm1103y6hrx sy611a1b1x Ko.1ec Ha cra1-max 
nma 5230, 4Jpe3epoaam1e KOHll'WCKHX sy6<£aTbIX KOJiec co cmipaJJH!h!MH 
(Kpyrol3b!1'!ll) sy6r.SIMlf HT. n., paspernaeTCJl (no COfJlaCOBaHHIO c KOH­
cy;'ILTJHTOM rrpoerna) liHcrpyMeHT 11a ooepaunommx ::icrmsax He H3o6pa­
}!\'.aTb. llmt opnae)l,eHHh!X c.riy<£aeB 1-i0pll1lrponam1e coepau1m onpe.n.e.11 ll€TCH, 
KaK npaBJUJO, He Kpaih1m.m nO.r!O}KeHII5IMH pemywero IIHCTpyMeHTa, 
a qiaKTOpaMH, o6yCJ10BJieHHl>IMI! TCXHll'l.€CKOH xapa1nepncnmoii CTaHKa 
lI reoMeTp nlleCKllMH na pa~1eTp awl o6p a6aTbJBaeMOH TIOBep x HOCTH' Ha. 
np1niep, ,!J.JISI syoocrporaJibHbJX craHKOB B nacnopTe cT<JHKa yKashrnaercH 
BpeMH o6pa60TKH 0,11,HO!l anaJJ;UHbl B 33BHCRMOCTH OT MOJJ.YJIH sy6qaTOro 
KOJieCa lI rrp HH51TOH c KOP OCTH pesamtH. 3ro ,llOn yw.eirne ue OCB060)!{).l;3eT 
npoeKraina OT Heo6xo,11,11MOCTH rJiy6oKo H3YlllITb H o6octtoaautto npnMe­
HHTh lfHCTpyMeHT ).l;JIH )l,3HHOH reXHOJIOfllqecKoii onepauun. 
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npn o6paoOTKe Ha CtattKaX C noJJyaBTOMaTHqecKHM H aBtOMaTH4e­
CKHM ll;HKJIOM pa6oTbl HJlH H3 arperaTHblX CT3HK3X H 3BTOMatttl{eCKHX 
JIHHIUIX CJie)lyer Ha none onepaUHOHHOrO 3CKH33 Jf306pa3HTh B BH)le crpe­
JIOK ll;HKJlOrpaMMY nepeMew.eHHfi HHctpyMe~TOB c y~a3attneM BeJJHlJIJH 
ycKopeHttoro IlOJlBOJla. ,ll.BH}KeHHff" c pa6olJ:eH IlOJl.31.!eH H ycKopeHHOrG 
OTBO.!{a. noJiestto s)leCb me yKa3ath cKopocrn ycKopeHHbIX nepell!e­
meHHfi, taK K3K .9TH c}laKTOpbl cyruecTBeHHO BJlHfllOT Ha npo,n,OJl}KU1eJJb­
HOCTb onepa UHH. CrpeJJ Kl:I .U.OJI)KttbI OhlTh onp e,lleJJeHHblM o6p asoM 
opneHTttpoaaHhl OTHOCHTeJlbHO H306pll}l{eHH~ HHCTpyMeHTa. 

OnepauuoHHhltl: 3CKH3 Bb!IlOJIHaerca B MHHHMaJJbHO tteo6xoJ1.llMOM 
n )lacratol!ll OM KOJI 111.1ecwe npoeKUH if o6pa6atblaaeMofi neraJm, Ecmr 
.ll.11 a noJJttoro npe,llctaBJJeH H.fl rpe6yerca 60JJhWe OJlH oii npoeKUttH, ro 
HttcrpyMeHthl n o6osttal!eHttfl 6asnpoaanna CJleJlyet noKa3blBatb ra1ohe 
B MHHllM3JlbHblX H JJ.OCTaTOlIHblX KOJmqecrsax npoeKutti:'t, uaGeraa ueHyw:.­
flblX noaropettmi. 

fipn o6pa6orKe Ha MHoronosu1.1;iwttHbIX c1att1rnx Ha no.11e nepsoro 
9CKH3a (nepBOH no3HUllH) llJlH Ha OT,!1.eJJbHOH rpattKe noKa3bIBaeTCSl cxe­
Ma pac110J10W:eHHH noauunfl cTattKa n xapaKrepa HHJJ,eKcau1rn, T. e. nepe­
xo)l.a 0,!lHOH fl03HUHH B ,npyryJO. 

fipm.1ep aanom-1eattn 3CKH3a onepauno1rnofl Kapthl rexttonorn11ecKO­
ro npouecca MexattnlfecKofi o6pat''.iotKH np nae;:i:ett B npttJJO}f(ettHH VI I I. 

Onepaunottttast Kaprn Textt1111ec1wro KOHrpoJJst (fOCT 3.1410-71) 
npe,11..HasnalleHa JI.JUI onacamrn: co;:i:epmamur H nocJJe,lloBaTeJibHOCTH Bbl­
noJIHeHHfl KOHTpOJJhHh1X nepexo,noB, MeTO,!lOB H nptteMOB HX Bb!IlOJIHe­
HllH, a TaKme )1,JUI OUHC3Hi1Sl Heo6XO,!l.HMbJX cpe,!1.CTB KOHTpOJJH (llHCTpyMeH· 
roa, npttcnoco6JJ.eantl tt npn6opoa.). Kaprn cocraaJI11eTc~ tta onepauntt 
teXHHl!eCKoro KOHtp0.11 SJ. OT .11,eJJ bHO Bbl)l€Jl€HH hie B TeX HOJIOrH 11ec J\OM 
npouecce H3roTOBJl€HHSl H3Jl€JJHfl, OOMHMO rex 3JJeMeHTOB KOHTpomI, 
KOtOpbie npe.11,ycMaTpttaaIOTcsi: a onepaurrnx MeXaHHl!ecKOH o6pa60TKll 
H BbJilOJI!Ul!OTCSl caMHM pa60'IHM. 

fiptt aano.rnemm Kaprb1 npnmuiaJOTCH no ammairne ace Bblweonn­
catttthle )l.onyruemrn H ynpornemrn, KOTopb1e 6hIJtH Bb1c1rn3anbl npttMettH· 
reJibHO K 33110JIHeHHlO MapwpyTHWX H onepaUHOHHblX Kapt TeXHOJJOrHl!CC· 
Karo npouecca Mexatt H 1.1ec Kofi o6p a6onrn. B lfaCtHocrn, B onep auttoH HOH 
K3pTe teXttllll€CKOrO KOHTpOJlH He 3J(10JJHSIIOTCH rpacpbl 0003H3ll€HliH 
onepauHH, cneunaJibHOCTh ncno.1111areJHt tt rpacpa «Oco6b1e yKasaHHfl», 
ecnu B Heil He B03HHKaer tteo6XO,llllMOCTb. 

fpalfibi 1rnpTbr rexn111.1ecKoro KOHTpOJJfl 33DOJJHSIIOT B COOTBetCTBllll 
c Tpe6oBaH H flMH rocr 3. l 410-71. Ka pta rexn HllecKoro KOHTpOml' Ka K 
npaBHJIO, Jl,OJl}f{Ha conpoBO}K,!{aTbCH onepaUHOHHbIM 9CKH30M, Bb!IlQJIHeH· 
HOM TaK llie, 1{3K H !l.JJSI TeXHOJlOrH'leCKOrO npouecca Mexam11.1ecKOU o6pa~ 
6otKH Ha KapTe 3CKH30B CXeM (K.3). 

Ha 3CKH3e ;:i:etaJib 110K33b1BaJOT B COCTOKHHH, B KOTOpOM OH a nocrynaeT 
Ha A3HHYIO KOHTPOJlbHYID onepau1-1to. Ha 9CK11se noK<l3bJBaIOTca tOJJhKO 
re ,naHHbie, KOTOpble Heo6xo.nttMbl .!Vlfl Bb!OOJJHeHlHI KOHTpOJibHOtt onepa1urn. 
T. e. pasMep bf, npe,lleJI bH hie OTKJioHeHH JI, o6ostt a 11cn H H ruepoxoaarccrtt 
noaepxttocreit. Ha CBo6a)l.HOM no.11e scKuaa, B cJJyqae HeB03MO>RHOCTH 
11.11n Heue.11ecoo6pa3HOCTH rpaqmllecKoro nsoopa*fll H ff, sa nttcblaa me a 
TeXHHl.JeCKl!e Tpe60BaHH.fl. npu HeOOXO,D.JIMOCTH Ha $CHH3e H306pa2i\a€T· 
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CH cxeMa H3MepHTeJlbHOii ycT3HOSKH, Tor.n;a IlOJIO)KeHHe KOHTpoJIHpye­
MOtt JI.eTamt. Heo6xoJI.HMO noKa3aTb ycJIOBHhlMH o6osttattemrnMn: 6a3upo­
eamu1, a tt3Mepurenbfible cpe,'l,crna - c opHe11rnr..u1eii ux na Te noBepx­
Hocrn, Korop hle nMH KOHTponttp ytorcsi. B rex CJI y qaSIX, Kor .n;a no.r1omen ue 
KOHTpOJJllp yeMoA JI.eTaJlll np u KOHTpOJie 6esp 83JIH'IHO' Hanp m.1ep. KOr­
.na KottrpoJiep npu Bbmom1emrn 3aMepoB y.n;epm»saer ,ll.eTaJib s py1cax, 
TO 6a3HpOB8HHe MOMHO Ha 3CKH3e He flOK83b!B8Tb. 

U,eJiecoo6pa3HO 1aK 1Ke, K8K 11 nptt Mexattw.iecKon o6pa6orKe, npnMe­
HSITb 6yKBeHHble HJIH uu¢ipoBbie o603Ha'!eHttH KOHTpOJJttpyeMhIX nosepx­
HOcTefi H npn sannc11 s rpa<j)e «Co.u:eplKaHHe nepexo,na, 1mttrpoJ1npyeM1:i111 
nap 8MeTp» Ka PT bl T€XH 11qecKOfO KOHTpOJI SI .n.asaTb CCb!JI Kll, Il0Jlb3Y ff Cb 
9THMH o603HaqeHHHMII. 

fpacf>a «npoueHT KOHTpOJIH» B K8pT8X 3800JIH5'JeTCff H8 0CHOB8Hlllf 
Hop M8Tl-IBOB, n p 1:1Be,!\eHHhIX B w6n. 57' UCXO)J.SI. H3 cnoco6a JI.OCTH}KeHH ii 
aa.a.attttoro pasMepa, wqttocTH o6pa6oTKu tt pasMepoa o6pa6arwsaeMblX 
nosep xHocTerr. 

npHMephl 1mnOJ1HeHHH onepaUHOHHOfi KapThl TeXHnqeCKoro KOHTPO• 
JUI 11 3CK113a K Hett JI.attbl s npuJimKemrn VI. 

B ttacromuee speMH Bee 6onhwee BHHMam1e y.nemrerc51 np1-1Menemno 
B nponsao.u:cTse MeTOJ!.OB crarnc111qecKoro 1<ott1ponS1 1<aqecrsa, 3Haqnrenb­
HO CHHM8l01UHX rpy.noeMKOCTb KOHTpOJJSJ H, KpOMe Toro, cnoco6cTByIOw;ux 
npe;:i:ynpem,neHmo 6paKa npu 06pa60T1w. KpoMe pa3pa6orattttbIX pyKoso.u:si­
w;11x MarepnaJios uo opratttt3au,ttn c1arncrnqecKoro perynnposamrn rex· 
HOJIOrn<JecKHX npoueccoa, pa3paC)orntth1 n sse.netthr s JI.eficTBiie crntt.nap­
Tbl no c1arnc1n ttec KOM y pery JI 11 posamno Tex HOJ1ornqec Kn x n p 011eccoa. 
TiepeqeH b H8H6oJiee BalliHhIX CTa HJJ,a pTOB np HBOJl.HTCK B en HC Ke mnep a. 
rypbl. 

0JlHa·.nse onepau.nn pa3pa6arwaaeMoro TexttonornqecKoro npouec­
ca nptt BblnOJlttemm Kypcosoro npoeKTa JI.OJJ>KHhl 6hITb npopa6orattbl 
raKHM ot5pa30M, 1.1ro6w noKasarh uenecoo6pasttoctb npttMenettttH Mero­
.nos CT8TIICTllllec KOfO KOHTpon H. 

c STOfi U.€Jlh!O BO BpeMH npoXO>KJJ,eHHff npOH3BO)l.CTB€HHOH npaKTHKK 
Heo6xoJI.nMo, KaK yKa3h!B8JIOcb s pas,a.eJJe «AttaJ111s cyw.ecrsytorn.ero rex· 
nonornqecKoro npouecca», ycTaHOBHTb na atta.r1ornqnb1X onepauttRX cra­
OHJlhHOCTb n TOllHOCTb nponecca nyreM KompoJ1bHh1x n3Mepemrfi napnn'i 
,1J;ern11efi (fOCT 16467-70). Ha octtoaamrn Bb1RBJ1e1-1uwx noKasareJJeii 
TOqHQCTH H CTa6HJlbHOCTH JtenaIOT BblBOJl 0 B03MQ)l\l-10CTH se.nettHH cra­
THCTHll€CKOf0 KOHTponH Ha 3THX onepauirnx, .[laJiee, HaMeTHB H OOOCHO­
Bas npnMeHeHHe K8KOfO·TO onpeJI.eJJeHJJOfO M€TO)l.8 CT8THCTHqecKOfO 
KOHTPOJJH, COCT8BJISllOT Kapry B COOTBeTCTBHH c 4JopM8MII, npe,n,ycMOTpett· 
HblMll B COOTBe'JCTBYIOlll;ttX Bhl6paHHOMY MeTOJl.Y CT8HAaprax. 

B TOM cnyqae, ecJin so spe~rn npoxomJI.eHHH npo1J3so.n.crsettnotf npaK­
THKH He npe,ll,CTaBHJlOCb B03M0}l{Hb!M nsyqliTb CTa6HJlbHOCTb H TOllHOCTb 
cyw.ec1sy10mero TeXHonornqecKoro npouecca, HaMe'!aJOT onepau:nn a.rm: 
paspa60TKH CTaTncrnqecKoro KOHTPOJJH no corJiacoeattttJO c KoncynbTBH· 
TOM npoeKTa • .[laJiee pa3pa60TKY Jl.8HHhfX no onepaUHHM H COCTaBJ1€HHe 
Kapr perynnposamrn npou.ecca npon3BOJlRT B TOM me nopRAKe. 

Kaprbl peryJmposanmr, Kaqecrna, nnu KOHTPOJlbHhle Kaprw cTaTnc­
n1qecKoro KOHTPOJlH, ,ll;OJUKHbl HBJl51TbC51 COCT8BHOfi qacTblO paspa6athl• 
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eaeMoro TeXHOJiorwHO>cKoro npouecca. HcKJ11oqeHtte MO}[(eT 6b!Th c,QeJJaHo 
TOJlbKO )l,rn TeX cJJyqaes, KOr)l.a o6oCHOBaHHO 6y.u.er Jl,OKa3aHO, qTo npttMe­
Hem1e MeTO,!lOB CTaTlfCTH'lecKOro KOltTpOJJfl tteueJJecooopasHO BBH.ll.y, 
mrnp H Mep' tteOOXO)l.li MOCT!I CIIJIOlllHOfO HJU[ CTOO poueHTHOfO KOHTpOJI fl 
HJI tt 11p H Me.'l 1w;:e p tt H:ttoM nponsso;:r.crne. B 3TH x cJiyqa RX, O,!l:Ha KO, .ll.OJl>K­
w,1 Ob!Tb npopa6oTaHbl raK11e aonpocb!, KaK, ttanpttMep, B03MOIKHOCTb 
np1n1ettemrn, -npneMO'IHOfO CT3THCTIJ'IeC!{QfO KOHTpOJifl KaqecTB8 c ytie­
TOM npHIUITblX napTHii c nepsoro npe):lbflBJieHH!I (fOCT 16490~70), 
CT8THCTl{'leCKOI'O npneMOllHOro KOHTpOJI>J no aJihrepttaTHBHOMY npusna­
KY (fOCT 16493-70) tt T. n. 

KapTbl rextto11ornqecKoro npor~ecca .U.OJDKHbI 6hITb c6ponnopoBattbl 
B OT,!l;eJibHo:>I a.'lbOOMe, IWTOpbJi1 flB.rneTCll qacThlO paclleTHO-IlOHCHIITeJJb· 
ttoil sanHCKH 11 rrp HJiaraercH K Heil. 

AJJh6oM rexHOJIOfllllecKoro npouecca KOMOJJeh'.TyercH B raKoil nocJie­
.ll.OB3reJibHOCTH. 

I. Tttry.'lbHbIH JIHCT, orpopMJJeHHbil'i Ha JII!cTe c}lop~iara 11 no rOCT 
2.301-68. 

2. Maplllpyrns1e KapTbl rextto,1oruqecKoro npou,ecca. 
3. OnepaunoHHhie Kaprbr rexttoJJoru4ec1wro npoueca MexaHnqecKOtt 

o6pa6orKH. 
4. Onep au.ttottttble 1rnprhI TeXHnqecKoro KOHTPOJIH. B TOM cJiyqae, ecJIH 

onepauutt TeXHH'leCh'.Oro KOHTpOJHI npe,QycMaTpHBa!OTCH He TOJlbKO B KOttUe 
Mexatttt1:1ecKoiJ: o6pa6oTKtt, HO u Ha .ll.pyrnx cra;urnx npouecca, ro Kaprbl 
rexH H<Jec KOfO KO!iTp O.'I fl no.v1em..a JOTCH B COOTBeTCTB YJOW.liX Meer ax. 

Bee ttasBaHHb1e Bhlllle JI.OKyMeHTbl swno.1ttHIOTCH tta cpopMare 11, ropu~ 
30HTaJlbHOI'O pacnOJIOiK('HiHl, nptt 3TOM 110J1e )XJIH IlO):tWHBKH pacnoJIOMeHO 
c JJeBoiJ, KOpo11w11, CTO;)OHbL HcKJilO'ICll[fe M,::iryT COCTaBJIHTh KapTbl 3C· 
Kttsoe n cxeM, ecm1 orrn sr,.u-10,1 ii mo rc.11 na cpop Mara x 60.1b wnx, qe111 11, 
H onepauno1rn1>1e 1rnprbl o6pa6orKH tta MHoroum1rn,a;e.'lbHbIX aaroMarax 
H nOJiyaBTO,\taTax, KOTOpble Bb!llOJIH HJOJ"CH Ha 6JJaHKax ¢>op~1aTa 12. B 9TOM 
cny<i:ae cw:1rb1e B a.'lb6)~te ,a;oKyMeHThT 6:).u,woro rp:ipMara CKJia,a;brna10TCfl 
JJ.O qmpMaTa l l. 

KaprbI rexaci.1or114ecKoro npou0cca n rHryJibHb1l1 JIHCT no;i;nnCb!Ba!-OT· 
CH HCllOJIHIHc.leM B rpacpc «Paspa6» H KOaCyJihTaHTOM npoeKTa B rpacpe 
«Tiposep» H o65I33Te.'lhHO npOXO.ll.flT HOpMaTHBHblH KO:-lTpOJib If no~l{m!Cbl· 
naEOTCH B rpaqJ'.! 1H. KOHTP» JJHUOM, ornercrneHHbIM sa ::iry pa6ory. TH· 
TYJihHhllt JIHCT n0)1,m:1cb!Baerc11. TOJibJCO 11cnoJJHHTeJieM 11 Kottcy.1bTaHTOM. 

rPA tl>Hl.fECKMI tfA c Tb !( y PCO soro TIPO El( TA 

l.fepTelK. I'OTOBOH .lleTaJHi " 3arOTOBKJt 

4epre:iK saJJ.aHttoil ,Qeram1 BblnOJJHHercH Kapatt,a;aUioM Ha m:cre 'l.ep­
rearnoH: 6yl'.Ianl cpopMara 24 (594 x 841 MM) 110 rocr 2.301-68. EcJJH 
Bbl!lO.~HHTb tiepTel!{ Ha JJ,aHHOM cpopMaTe HeB03:.JQ)KHO 11.'IH He>KeJJaTeJJbHO 
(3Ha'lJJTeJibHb!C pasMepbl ,QeTaJilI lI HeBG3~1Q}[{HCCTb pieHhllleHH51 Macwra-
6JB HJitt ueue,'lecoo6pa3ttocTb nx yBeJ111qe1-nrn), np11MeHBJOT .ll.pyrue qep­
remttble qiopMaTJ:J, npe;:i;ycMorpettHwe fOCT 2.301-68. Tipn BhHIOJJHe· 
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HHH pa6otIHX qepTemeii ,.!l,JIHl:HL!X B3JJOB II npJ::-,!fl/lHOTCJI roptt30IJT3JlhHO 
yBeJIH'letttthle (jlopMaTbl: B Kal!ecrne ucxo,u.ttoro ~;ayepua.na AJUI BhlIJOJl· 
Hemm: 'lepTema roTOBOH .a:ernJJll c.nyurnT, KaK npaa1wo, 3aso;:i;cKoil qep­
-rem. Ilo3TOlllY pa6orn no BblnO.'llleHUIO 'lepTeLJ:a fOTOEOf! .a:ernm1 CBO)J,HT· 
CTI K nepeqepimaamno ,11.aHHWX 3aBo,11.c1:oro ttepre.iKa n cnrh!CJllrnaH1110 
BC€'X 3JleMeHTOB, COCTaBJHllOll!JIX KO!lCTflYh:UlllO ,ll,<lHHOtt )l,€'TaJIH. 0KOH· 
qareJJhHoe o<jlopMJienHe <:1eprem:a ;i:omrrno npoH3Eo,runboJ TOJJI>KO noc;;e 
1ny<:1eHHll pa6orhI .uernJJH B )'3Jie 11 aH&JHI3a rexf!o.rnrnlJHOCTU KOHcrpyK· 
UHII, TaK K3K B pe3y.1hTaTe 9Toi1: p<::60Tbl B lW!lCTPYKUl!IO llHOr;:i:a MOf}'T 
6hITb BHeCeHbl 3H31111T€'JlbHbl€' II3~:e1-1emrn. 

fo~OBa51 nporpaMMa no KypcOl.:.OM)' npoe1ny B CJi)\l&e 3l-la'lHT€'JlbHOro 
OT.'IH'lllll OT cym,ecrny1muero Ha npOH3BO,!l;CTBe rome MO.ii\CT 6b!Tb OCHOEa-
1rnz-;u ti.Jill nepec1.wrpa IWHcrpyKmm Jl.€TaJlH. 

0¢iopMJieHHe 11epreMa )l,OJJIB:HO npoH3BOiJ.liTLCH c y'-!eTOM nccJie,!J;HllX 
peKOMeH,D,aUHH fQCT «E,!l;HHafl CHCT€llia KOHCTpy1nopClWH ,ll,OKyMeHT3UlfU». 

PeKoMett,11,yeTcll TaK)J{e noJJb30BaTbC ll l!ep remaMH, n pH eet1.eHH bl Mil 

B cnpaBOIJ:HOtt JJHTepaType {301. 
Crie;:i:yer np1n.1eHHTb ynpow.eum-,1e 113c6pa1EeHHH pe3b6cer,1x, w.rrnue­

Bbrx, 3YO'laTGIX 1-f .a:pyrnx noeepXHOCTeil B COOTBeTCTBl-m c fOCTaw.n. 
llepTem 33fOTOBKH BhlflOJIHH€TCfl Ha OT,11;€'.'lbHOM JJllCTe IIOCJie pacqern 

11ri11nycKoB Ha o6pa6orKy s Macmra6e, npttHflTOllt .UJIH )l;eraJJlI. Ha sror.i 
Jll1CTe ;r:.rn llJTaMilOBOK lI OOKOBOK, Kpo111e OIWH<:laTeJihHOfO Bll)la 3afOTOBEH 
B COOTB€TCTBH H c Bb16pa H H b!M MCTOtl.OM ee noJiyl/eHH fl, nocJiettoBaTeJih· 
J:IO H306pama10Tcn Bee nepexoJI,bl, H3'1HHa11 OT HCXO,!l,HOH 3arOT0BKH (orpe-
3aHHQfO OT npyrKa 1<ycKa COpTOBOtO npO!<aTa). no3TO~lY CTy,n;eHT ,!1,0Jl}l{('!I 
npe.:i;craeJrnTh pa6ory 06opyJ1osamrn, npfi:.reHHe~.10ro JJ;JlH noJiyireHJrn 
3aroroa1rn, a ra10Ke xapaKrep 11 KOttcrpyKu1110 ornacnrn (wra11mos, npecc­
q)QpM, MO,J;eMH [{ T. n.). 

Ha p11c. 25, 26 I-I 27 nol\a3aHbl npnuepbI tt3o6pam:emrn nepexo;i,:oB 
no.r1y<JeHHJl 3aroTOBRH Ha ropH30HTa.'lhHO·KOBOllHOfl Mailll!He fKM ll Kpll· 
BOW!ffl!lml ropllll€'WTaMIJOBO<:IHOM npecce OT HCXO,[lHOif 3afOTOBKH ,[lO 
OKOH 4aTe.%HOfi WTaMnOBKH Ii o6pe310! 06.JJOH. Dp II 11306pa)K€HHH nepeXO)lOB 
r10.r1ycrae\1hte pa3:1tepM CJie,1\yeT yKaSh!BaTb To.1bKO B Tex nepexoJ1,ax, r.n,e 
oHH ¢cipwrpy10rc5:1. B 11epreme saroTOBKH yKa3wBaJOTcR Bee 6es HCl\J110lle· 
HUJl pas~1epbl, rroJiy<£eHHhle B pe3yJibTaTe OKOHl/ateJibHOfO l{lopM11posaHHJl 
3aroroBKH. Dpu 3TOM eCJIH npH ttso6pamean11 nepexo,11.oa ,n;onycKaercH 
He npocTaBJIHTb Jl,OilYCKH Ha pa3Mepax, TO Ha qepteJKe 3afOTOBirn pa3Mep;,1 
upunycKoe tt ,11.onycKOB Ha pa3Mepb1 y1<aJbTBa10rCll 06113aTeJibHO. 

nepeXOJ:bl rrOJIY'leHllJI sarOTOBOI\ M€TO.IJ:a~m rIJlaCTHl!CCI>'.OH necpopllJaUIHI 
MCJ;rno usoopam:arb B cooraercrsywmeM pasneJJe pacqerno-noHCHHTeJibl-Wii 
samicim Kypconoro npoe1na. 

Ha tiepre:1Kax wra111noeauHbJX 3aroronoK, J{jJOMe Toro, .n;oJI>KHbl 6blTh 
yKa33HLJ: 

a) JIUHl-H! pa3'bCMa WTaMnOB; 
6) wraMnoeol/Hhle YKJIOHbr; 
B) KJiaCCbJ '£HCT0Tbl nosepxHOCTH, c KOTOphIMU 3aroTOBl<a Bb!XOJl,llT 

II3 KY3HellHO·WraMnoao11ttoro u:exa; 
r) T€XHH1.lec1me Tpe60BaH1rn K 33f0TOBE:e; 
.aj repMn11ecKa5I o6pa6oTKa H T. n. 
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J(JJH .nern.11efi, HenocpeJlCTBeHuo no.rrytiaeM1>1x us copTOBoro npo1rnra, 
3arOTOBKa 11306pa:m.aeTCH B BHAe 0Tpe3Ka, OT,ll,eJlf'IIJJOro OT npyTKa. 3.nec& 
me, aa <tepTe1Ke no1rnshrnaeTcH u111p1rna pesa B coornercrnttn c BLr6paHHhlM 
cnoco6m1 pesKn copTosoro npo1rnrn. BHyTpH saroroBKll 113 npo1rnrn 
Bbl<tep<t~JBaeTC51 OCHOilHOfi l{QHTYP 06pa6ora1moti: )l,eT<WH. 

B qep rexrn x: JI HTb!X sa fOTOBO t:, 1-:p mie p asMtpoB c .u.ony cirneMblMB 
OTKJIOH€H H m.m' y l\a3hlB a IOTOI: 

a} JIHHHII pa3b€MOB O!lOK II npecc·cpCpM; 
6) p acno.1102Kem1e caMoii sa roTOa rrn s ono Ke HJI!I npecc·¢opMe ; 
B) KJiaCCbl ll:HCTOTbr nosepxnocren, c KOTOpbi~ll[ 3al'OtOBJ<a BhlXO,ll,llT 

us Jltttefittoro uexa; 
r) npunyrnrr Ha MCXattu<teCKYIO c6pa6orny. 
llepre1K Jinroii saroTOs1m MOIKeT 6LJTh BbrnOJittett ;:i;eyMH cnoco6aMn. 
I. KaK npas11JI0, A!IB i:cp1e)Kefi JIHTurx .n;eraJ1efi, n1o1)laaaeMwx B Ka<teCT-

ee sa.ri.amrn. Ha Kypcosoe npoeKrnposaime, UNiecoo6pas1rn coB1.tew.atb 
11.epTe>K 3aroTOBK!I c trepTe)KOM roTOBOfl JJ.tTaJII!, 11p11 &TOM OCHOBHhlM ll306-
pameHIJeM HBJIHeTCH fOTOBaH ,!letaJib. JI.eraJib JI3o6pa.m.aeTCH arnpHblMH 
JJHHll51MH, a npHnyCK!I Ha MexaHlft1€CliYIO 06pa60TI<y DOK33b!Ba!OTCH 
ua o6pa6aTh!BaeMhIX IlOBCpXHOCTJ1X, npH 3TOM U.lTpHXOBKa TIOJieii np11ny­
Cl\OB Bb!IlOJIHJ=J€TCfl KaK npo)lOJDKerrne OCHOBHOif wrp HXOBJrn )l€TaJIH B pa3-
pesax u cetrett1rnx, HO Apyrm .. 1 {KpacHbII.:) uaeroM. BeJJHtrIIHbl np11nycKOB 
Ha o6pa6orny oroeapHBaIOTCil pasMepaMH c .l{Onyrnael\lblMH OTKJIOH€HHH· 
Mil COOTBeTCTBettHO Toti: T0 1iHOCTH, c KOTOpoll noJJy<raerca saroTOBirn .naa­
Hb!M M€TO)l,0M. 

OcaoattblM ycJioB 11eM cOBMew,emrn <repre1j{eii saroToa Kil H roToao fi 
,ll.€TaJJH HBJIHeTCH trTeHlJe liepre1Ka 6€3 38TPYA!Je11Hii:. np11111ep Bh!UOJJH€HIHI 
lJeprema J111roti sarotOBKlf noKasatt Ha puc. 28. 

Ecm1 npunycK Ha MexaHHllecKyro o6pa6orny OJJ.HOSHallHO onpe}le­
J1HeT01 KaKo{f-TO O)lHOH npoeI<Utteti, TO Her tteo6xo,n,HMOCTll nepeHOCHTb 
ero nso6pamem1e 1-1a ocraJJbHbie npoeKUmL 

2, Ec.rn <tepre11\ saroros irn-or JIHB 1m a hm0 .. 1H aeTc H u a OT ,!J.e,1bHOM m~cre 
u He cos:-.1emaercH c qepte)KOM rorosott,lletaJI11, snyrpH qepTe.trrn 3ar0Toi>­
Kl1 He06XO,!l.HMO 13[{ >Ke, K8K II )lJIH u.na1vmOBOI\, 11306pa3HTb OCHOBHb!e 
KOHrypb! rorosoii ,!leram1 ,!l;JUI roro, trTo6w 6wJJn Bll)lHbr npttnycKH Ha c6· 
pa6arbrBaNth!X noaepxttocTKX. Hsc6pa}KeHtte KOHtypoB roTOBOH AetaJJH 
T81'1Ke;c .. 1ettyeT BbHIOJll!H.Th B MllHUM3Jlhll0 H€0UXOJU1MOM 1m.rmqecTBe npoeK­
UHi'i, !!36eraH Bbl'lepllHBaHml M€Jl!O!X BTOpoerenemlb!X 3JJeMeHTOB (¢acOK, 
hleJIKHX ornepcrnfi, tte noJiyqaeJ1.IhJX B or .. rnsKe, n T. n.). 

Oco6oe smmaa11e AOJI)[{HO 6h1Th yn:e.11e110 rex1111<1ecrmM Tpe6oaannHM 
K<lK 1c rorosoii .n;eraJitt, ta!\ n K sarorooKe. 3rn rpe6osatt1rn .nomKHbI 6hnb 
U3 .. 10)K€Hb! Ha Cil000,11,HOM IlOJle qepTe/!W, 06bltfHO B npaBOM sepxtteM yfJ!y, 
H co.11.ep;KaTb Te YCJIOBHSI, KOTOpb!C, K3K npaBHJIO, H€B03ll!OIBHO H306pa-
3!1Tb rpacpal!ec1m. EcJJn treprem roTonoti .neraJin n 3aroTOBKH BblnOJJHeHH 
na OAHO:.t JIJJCTe, TO Tpe6osamrn K fOTOBOH )letaJIH n saroTOBKe <IJopMy.llH· 
p y IOTC$1 OT .Il,eJl bHO. B rex H HlleC KHX T pe6osamrn x y K33b!B a I OTC fl: 

a) OTKJiottemrn or npamIJlbHOH reo111erp11qecKoti ¢opMbl 11 ssam:· 
i; ,;ro pacaoJimKemrn: nosepxttocreti; 

6) Tex1-10J1orw.rec1u1e yrrnsamrn n pe1wMeu;:i;au,11u no xapa1nepy 06 • 
p a0or KH OT)J;€JibH b1X nOBep XHOCter1; 
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B) peKoMett.nyeMhle MeTOAbI KOHTpOJHl OT!t€JlbHbJX TO'IHCCTHblX napa· 
MeTpOB; 

r) yKasattm1. oTHOCHT€JibHO repMoo6pa6onrn II rsep,11,ccrn; 
,n) YK333HJUI OTHOCHT€JlbHO DOKpbITH:ti If KOHcepBaUHH )(€TaJJe:il:; 
e) tteyKaaanH ble Ha qepTeJKe ot511u1e pa.nnycbJ saKpyrneH nil, u.rraMntr 

soqawe H JIHrefittble yKJIOHb1; 
m) aonycrttMbie nosepxttocwwe .ne¢ieKTbl n T. n. 
}fa CK333HHOro Bb!We CJieAyeT' llTO TeXHlll.l€Cl{He rpe6oBaHHH DO,ll.Jle• 

:mar TJ.U3T€JlbHOMY nsyqeHHIO rrpn T€XHOJIOfHll€CKOM IWHTPOJie H aHaJill38 
Texao.10rnqHOCTH KOHCTP)'KUHH c TO'lKH speHHfl B03MO)l{HOCTH H MeTO,ll()B 
HX BblIIOJ!tteHIUl, c6ccHOE3HHCCTH 9THX Tpe6oBaBiu1, MeTOJI.CB HX KCH'fpOJJJI', 
npaBHJlbHOCTU yKa3aH HH UJIII ll306p a:memrn:. 

B npaaoM HH:tKHeM yrny Jlncra qepTeJKa rorosoil .ll.era.rm n saroroa1n1 
noMell.l,aeTCfl OCHOBH3.lI Ha,.!lflHCb, BbJDOJIH€HH8R B COOtB€TCTBHH c ¢iopMofl. 
np HBeneHHOll B np HJIO.iK€HHII x I. 3anOJIH€H He rp a¢i OCH OB HOH Ha,QII HCH 
B CJiyti:ae, KOr.n.a qepTeJ!m .n.eraJJH II 3afOTOBKH COBM€ll.leHbJ, npott3BO.Il,HT<:ff 
B C00TB€TCTBHII c )l3HHhlMII qepre.iKa rorOBOH neTaJIII, a He 3aro10BKH. 
,U.onOJIH HT€Jl bHble CBe.!{eH H ff, OT HOC l11.IJ,H€C H K 3afOTOB Ke, MOryr 6h1Tb .Il,all bl 

B np ll.Meqattll RX' TIOMeUJ.eHHbJX TIO.It T€XH Hll€C KIIMH TP e6oBa H H HM H K saro­
TOB Ke. 

EcJitt 11eprem saroTOBKII BbJTIOJIHfleTCR Ha OTAeJJbHOM JIHcre, TO yrJJo­
BOii: lllT3Mll Kamnoro H3 qepTe:tKeli (neraJJH H sarOTOBKH) COOTBeTCTB€HHO 
CO,!lepxrnT CBe)leHJI.lI no AeTaJJH IIJIH sarOTOBKe B OT.Il,€JibHOCTH. 

Dptt Bb!IlOJIHemm rpaqmqec1wfi 'l3CTH Hypcosoro npoe:Kn oco6oe 
BHHM3HH€ cJJe)(yer o6pamaTb Ha ·Kall.€CTB€HHOe rpa<JlHll€CKoe BblDOJIHe­
HHe Bcex qepTemeiL 4epre»<H )lOJl)l{Hbl 6b1Tb BblDOJIH€Hbl 3KKypaTHO 
C Co6J1l0.Il,€Hll€M BC€X npaBHJI [QCT «E.!{BHa5l Cl1CTeMa KOHCTpyKTOpCKOit 
)l.OK)'M€HTaIUIH». 

ClleAyer OTM€THTb, 'ITO TIOCJ1€)l,Hee o6CT051T€JlbCTBO mteer HCKJllOlJHTeJJb­
HO aa11rnoe 3Ha'lemte He TOJlbKO B OTHOl.II€HIIH •mCTO BHeurnero BH,ll.a qep­
TeJKett, HO II coaepUJeHHO onpeneJieHHOH B3aHMOCB.lI3II Me>KAY ¢opMOH 
}! CO)(ep maHHe M Jll06oi1 p a60TbJ. A KK y pa THO BUDOJlH€HHble ttepre/KH. Ka K 
TIOKa3blBaeT npaKrHKa, co)lepJKaT 3H3'1HT€JlbHO M€HbWe OWII60K, Jierqe 
KOHTPOJlHP)'fOTCfl JI lJHT3JOTC51, a CJl€,ll.OBaTeJlbHO, B CBOJO oqepe.n.b .lIB.II.llJOT• 
ca saJioroM Kal.!ecTBa. KpoMe Toro, aa MawttHoCTpottrenbHbTX npennp1rn:­
TH5IX rroJiyqHJIH w11p0Koe pacnpOCTpatteHHe 6eCKOllHpOBOqHbi€ Mero.nbl 
pa3MHomeHIIR TeXHHlleCKOH ,1\0KyMeHTaUHH. 0)(HH II3 T3KHX cnoco6oB -
~lJl€KTporpa¢iHlleCKOe KOI1HpOBatt11e llepTeJKefi c TIOMOlll,blO npH6opoB «BPA». 
«3JJel\rpo¢ior», «P3M-300» II .ll.P· npn 3TOM HCKJUO'laeTc51 CTB,!IJIH KODHpO· 
B3HHH 1.1epre.IB:eH Ha KaJlbKY If oplirttHaJJoM CJly:tKaT AOKyMeHTbJ, BblilOJIHeH· 
Hbl€ KoHCTpyKropoM II TeXHOJJOfOM. no3TOMY OlJeBHAHa BBJKHOCTb 8KKY• 
paTHOro BblllOJJH€HII.lI 3THX ,Il;OKyMeHTOB. 

Ha ocHoBattHII 11sy1.1eHJI5l HeKotophix o6m.1Ix TeHAeHunt\ Bb!TIOJ1Hett1UI 
rpa¢1IqecKofi qacTH Kypcosoro npoeKra a retieHue psma JJeT MO)J{HO o6pa· 
TllTb BHHMaHHe Ha CJ1€JlYIOllUle eonpOCbl T€XHHKH BbITIOJIHemrn: ti:epTe:tKeiL 

l. Btt.nHMbJe KOHTypb1 Bb11.IepqIIBaeMb!X J].eraJJeii:, 3CKH30B, npoeKunii 
H cel!eHHH .Q.OJUKHbl 6bJTb BblilOJJHeHb! lleTKHMH CTIJIOIIIHbJMll JIIIHHflMH 
TOJllll,HHOfl 0,8-1,2 MM; 3TO np11,ll,a€T qepte:tKaM Bblp33HT€JlbHOCTb 
H Il03BOJIH€T Jl€fKO opueHTHpOBaTbC51 B HX cylll,HOCTH. 
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2. Cne)lyeT n3Gerarb rycTOH wrp11xoDKH B paspesax 11 ce-qemurx. 
PaccroHHIHi Me.IBJ1,y HaKJIOHHhl~m wrpnxoBhIMH JIHfJHHMH no ... 1)Ktlbl 6b!Th 

O,!UHWl<;OBb!MH )l.'151 Bcex pa3pe30B )l.eTaJlll II B npe,!1.eJiax 3-5 MM, HMetb 

Ha !\Jl Oil B OAHY u Ty 2Ke CTOpOHY. TOJllUHHa JlHH u H UlTp HXOBKH .llOJl>KH a 

cocran ... rnrh He 6oJiee 0,3 MM. 
3. K.riaccbI qttcroThI 06pa6oram10f1 nosepxHOCTII o6osual!aIOTCn 

rp e yron bl! II IWMH' Bbl fl OJI HeHH blMH c IJOMOW.b!O y fOJl bH H !<OB, llepremH blX 
npn6opoB uJJu Jiyllme acero cneu;irnJJbHWX ma6J101101>. PasMepbl scex rpe· 
yrOJlh!Tll!<03 aa no .. 1e qeprcma )l.OJllKHbl 6bl.Tb 0,11,HHaKOBhIMH, 3a HCKJllOlJeHH• 
eM 3fl3K3 oopa60TK!!, 06111,ero ,!l)IH pSI.Qa noaepXHOCTeil, H306pa1K3eMOfO 
8 npaBoM Bepxt:ieM yr .riy 1.1epre>Ka. BhICOTbl rpeyroJJbHHKOB, HaHOCl!MhlX 
tterrocpen.crneaao Ha o6pa6arblBaeMwe noeepxHocrn, AOJIJKHhI 6blTb B npe· 
.l{eJiax 3-5 .111M, awcora rpeyroJJbHHKa o6w;ero KJiacca o6pa6orKH -
4-6 AMl, 

4. Or pyKn pa3pernaerca BblTIOJIHSITb TOJJbKo Ra.a:m1ctt Ha qepre1Ke 
H JJlIHllll H3JioMa (o6poma) H Bblpbrna. Bee ocrn.1bHble 3JieMeHrw 11epTe:arn 
,!l.OJUKHbl 6L.l.Tb Bbl!10.'UieHbl c nOMOUl,blO 11epTeiKHblX HHCTpyr.ieHTOB H npH­

H8)l;JleJKHOCTeil. 
5. Bee Hammen Ha qepTe1Kax AOJDl\Hhl swnOJHIHTbCH qepre:m:HbJMH 

UJ?trPTaMH no rOCT 2. 304-68. BMCOTY unq>p II 6yrrn CJJeAyer Il[HlHHM8Tb 
a 31lBJIClfMOCTH OT pa3."Ylepoa caMHX 11306pa1KeH!JH Ha npoeKLUHIX, paspe-
33X H cerreHHSIX. Pa3Mepb1 6y1m H ua4>p .11;omtcttbl Bhl611parbcS1. H3 p1t,11.a 7; 
5; 3,5 MM. 

6. CTpasnJibHO .IJ;OJJiKH&I 6bITb y1rn3aHbl npe;:i;eJlbttbte orirnonettm1 
pas!llepoa. Tpe6oaattm1 no mmecetttt!O pasMepoa H npe.!(eJJbffhlX orl{JJOHe­
uuli pern aMeHTHP Y!OTCSI rocT 2.307-68. 

7. Oco6oe BH!!MaHHe B CBH3H c .a:e11crn11eM cratt.a:aproa «EAHHOH CHC• 
reMbl KOHcrpy1<ropcrrnfi Jl:OKyMe1nauuu» ;:i;oJiil(HO 6b!Th yaeJieHo npaenJlaM 
HaHeceHHa Ha 11epre1trnx rex.m1qecKHX rpe6oaaunfi (fOCT 2.316-68). 

YKasattHbIMll sa~1eqaHHSIMH, Oe3)'CJIOBHO, He ttcllepnb!Ba!OTca ece rpe-
6oaamrn K aj>opMJiemuo rpaqm11ecKoii l!acrn KypcoBoro npoeKra; npuae· 
n,ettttblii nepeqettb npe]{cras.rrn:er TOJJbKo sechMa MaJJYIO qaCTb Tpe6oaaHHJ.i, 
KOiopwe onpe;:i;e.1rn10rcll craHJlapraMH ECK.U. TeM tte Mettee 3Tll 3aMe'la· 
HHSI Bbl3B3Hbf TeM, rno npoeKraHThl BO MHOTUX CJJY'l851X He npH,!1.a!OT ,[l.OJDK· 
uoro BHHM8HHl1 y1rnsaHHhtM Tpe6osaHHllM. 

Onepau,ttoHttbJe <>CKH3bl 

B CBH3H c TeM 'ITO no CTatt;!lapraM «Emrnoii CHCTeMbl TeXHOJ!OfH'lecKOH 
AOKyMearaumu onepau.rroanh!e 3CKH3hl, conpoamK,Qaiow.lie KapTbl rex· 
ttOJIQfHqecKOro npou.ecca, Bhl!lOJIHHfOfC}{ tta OT.11,eJ!bHblX Kaprax 3CKH30B 
n cxeM, MO}KHO cqurnr& aeueJtecoo6pa3ttWM eoo6w,e Jl.YOJIHpoaattue srnx 
3CKH30B Ha •1HCTaX 11eprenrnoft 6yMarn. TIOCJ!e.11,Hee, O.Ll,HaKO, BblllOJ!HlleT• 
CH, raK KaK CJlYIKHT npoeKT3HTY llJ!,'IIOCTpaunoHHbl\f MaTepuaJJOM npu 
coo6r.u.emrn KOMHCCllH 0 BbIOOJIHemrna HM pa6ore BO BpeMH 381'.UHTbl Kypco· 
noIX npoeKTOB. CTocKOJihKY B KaJKJJ.OM yr.ie6110M saaeJJ.emm a sroM orttowe· 
mm MO}KeT 6blTb npnmrr caoii nop~.11.0K, OCTaHOIHIMCff Ha HeKOTOpblX 
y1rnsaau11x Mero11:rrqecKoro xapat<repa no Bblno11tteHu!:O onepau.uoaHhlX 
SCKH30B Ha JJHCTaX, 
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B 3aeHCHMOCTH or ooT>eMa saJI.amrn: Ha "YPCoaoe npoeRrnpoMHJJC 
1I CJION<:llOCTH TeXHOJJOTHl!eCKOro npouecca 3CKH3hJ BbJnOJIHh!OTCfl. Ha n.ayx 
wn1 rpex JIHCTaX cflopMaTa 24. Onn Bhlqepll.11BaKlTC5\ nocJie Toro, Kai< TeX· 
HOJlOrttlleCKHU npOllecc rlOJIHOCThlO pa3pa6oTaH H ocpapMJleH B TeXHOJJOrn­
qecKHX KapTax. TexHOJJOr11Gec1me onepaum1 1 .rtJHI KOTOJJb1x Bbmomunct· 
CH onepaunOHHhie 3CKH3hl Ha JHICTax, Ha3HaqaKJTCH l\OHCYJlhTaHTO;\I no Kyp~ 
COBOMY npoe1nnpOR3Hlff0 nocJie oq:iopMJJemrn u IlO)lOflC<l.HJHI reXHOJIOrtt­
qecrwro npouecca. 9ro oobJqHo 1-1au60.7ee xapa1neptt1;;e tt pa3Hooopa3Hhle 
AJISl 11amwro npouecca oneparurn, a raKme Te, B Kotopb1x, no MHemuo 
npoe1naura, npHHSltbJ nau6oJiee mnepec1rne n nporpecc1rnttble pewemu1. 
Heo6xo.11.11Mo, 1.1ro6bl npe,QcTaaJieHHbJe sc1mab1 oTpa)J\aJll! ornon11y10 cyw.· 
HOCTb npo,rteJiaHHOH npoeKTaHTOM pa6oTbl. J1HCT cpopMarn 24 B 3am1cm10c­
Tll OT 'llfCJia 9CK1130B, KOTOpbie Ha HeM MO)!{HO pa3MeCTHTb, .ueJIHTC.l'I Ha 

4 w111 6 qacreti, KaK ?TO no1rnaano a npuJJomemm VJI I. B npanoM m1:m:­
HeM yrJty K32KJl;OH rpa!!KH ITOMeW,aeTC5! TaOJllll.J:Ka, BbmOJJHeHl-Ja5l no cj)op­
Me, npuse;:i.eHHOH B npBJIOIBemm: IX. Ta6JIH%a .!lJHI. Ka}K,Uoro OT.!l.eJihHO· 
ro CJJyllaa l!MeeT CTOJJbKO rop1130HtaJlbHhlX CTpOK, He Clll!Ta5l HHIB:HeH, 
c KOJI bl\O pa3.1 ll'lH bl x H HCTP y MeHTOB yqacTB yer B )l,aHHOfi onep a UllH. )l;rn 
O)lHOHHCrpyMeHTHOH o6pa6onrn rpa¢>a «:N2 llHCTpyMeHta» OTcyrcrnyeT 
(np11,10:ri.;em1e X). 

B taOJillUY Ha OCHOBaHUH CBeJJ;eHUH HS TeXHOJ!Oflll!eCKHX KapT samJCbl• 
saIOTca .n.aHHbie no pe;Ki.niaM pesatt1rn n nopMnpoaattu10. Mo)leJJH craHKOB, 
TaK IBe !mK H B TeXHOJIOfli'leC!\llX Kaprax, yK33blB3IOTCSI B COOTBCTCTBHH 
c o6w.enpnHHThIMH o6o311a11eml5!MH TOJibKO ,!l.Jl5! CTaHKOB o6UJ,eTO HasHa­
q·emrn. )],JUI cneuuaJihHhlX CTaHrWB )l,aercn TOJlbKO HX OCHOBH851 xapaK­
repucnma. 

Tpe6osaHH5I, 1mropb1e npett'bHBJlmcrca K onepauttoHHblM 9CKttsaM, 
BbIOOJIHi:teMhlM ua qepremax. eo MttoroM cxm1m c Tpe6oaaumn.m K 9CKH· 
saM, BhIOOJlHSieMhIM na Kaprnx '.kKH30B u cxeM. B ,!laHHOM CJlyqae nnwb 
y11HTb1B<ierrn .nonoJIHnteJJbHO yc.10Bne 60.1bruefi nar m1.nttocrn qepTeIBeli 
H B03MO:rl\HOCTb HX 'lTeHHSl c HeKoroporo paCCTOHHHfl (1,5-2 M), TaK KaK 
npoeJ(T8HT, JtOKJJ3,llblB<lH 0 npOeKte, conpOBQ}K)laeT paCCI\a3 noKa30M 
&CKH30B, np1mpenJ1eHHh!X K cneunaJJbHOH paMKe BMeCTe c JJ:pyrnMH qep· 
TemaMH npoeKTa. 

npHMep BbIIlOJIHeHHSl onepaUBOH!IOfO 3CKH33 Ha 0.!lHY HS onepaUHi°I 
co ace~rn Ha,ll,IlHCHMH H sanOJIHeHHeM Ta6JlH'lKll nptrne,lleH B npHJJO)KettnH 
VI. Sc1rns BblOOJIHeH JI.JI H MHoronttcTp yMenrnoii o6pa6onrn. 

PAC4ET H nPOEKTHPOBAHHE nPHCnOC06nEHHR 

0611.u1e y1rn3am1S1 

ITp n BhlTIOJ1Hem1 n Kypconoro n poel{Ta no TexHOJJonrn Maw ii uocrp oen 11 fl 
npoeK1ttpoaa1me npHcnoco6JJem1J1 nponsno.n.nTCH a Tex cJiylJaHX, KOr,lla 
srn pa6ora ue npe.rtyCMOTpeua yt1e6ttb!M nJJaHOM no Rypcy «0CHOBbI npoeK· 
rnpoBaHttH npucnoco6J1eHHtt». EcJJH a Ka1.1ecrae sa.n:amrn cry,a:eHT no.11yt1aer 
qepteJK n.eraJIH llJIH cyw.ecTByiomero npouaaoncTEa, a KotopoM yme pas· 
paoornna TeXHOJIOTHl\'.ecKai:I OCHacrKa, TO IlOBTOpHTb y»:e Bb!IlOJIHeHHYIO 
B npo113ao,!l.CTBeHHblX ycJJoBHHX pa60Ty Heue.11ecoo6p.?:3HO. Do9rOiviY 
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a:i.11a•1a no npoeKrn po Ba H H 10 np ucnoco6J1eHtt ii B n pouecce Bbl OOJJHeH H fl Kyp• 
coeoro npoeKTa MO:lKeT 6bJTb rne.11etta K c.11e,ny10w,HM eapttaHTaM, 

l, IlpoeKTHpOB3HH€ npHCflOCC6JleHJHI )l,JIH YCJIOBll H cepHiJHOro npOH3• 
BO,!lCTBa cpaBHHTeJlbHO npOCTblX )l,eTBJJeii, r.n.e no.uo6HaH OCHacnrn He 6hlJJa 

pa3pa6oTaHa. · 
2. Mo.uep HHS a UH H cymecTB y10w,J1x KOHcTp )' KU.H ii np 11cnoco6.r:leH ttil 

Ha OCHOBe H3ytleHHH HX pa60Tbl B npOH3BO)l.CTBeHHbJX }'CJ10BHHX nptt npo· 
XO}K)l.€H HH T€XHOJIOrH l[€C Kot!: np a KTH KH. 

3. DpoeKTHpOB8HH€ npucnoco6JJeiflrn Ha ,!leT3Jlb, noJJylleHHYIO B Ka• 
11ecrne ;:i;onoJJHUTe.llbttoro sa.naHHH" K KypcoaoMy npoeKTY. Cry.ueHTy MO· 
JKeT 6h1Tb nocraBJJeHa cpaamffeJlbHO HecnmKHasi sa.11.aqa, ocHOBHofi ue.rtLIO 
KOTOpoii JtOJDKH3 6h1Tb He CTOJlbKO paspa6orKa coaepll!eHHOfi KOHCTpyK· 
IJJIH, CKOJibKO nsyqettue BOnpOCOB MeTO,ll,UKH H IlOCJl€,!lOB8TeJlbHOCTll npoeK· 

THpOB8HHH. 
B 3TOM ornoweHHH sttaq1neJ1bHOe BHHMattne B npoeKTe cJ1e.n.yer yae· 

JI HTb pacqernM. CBHSaHHhlM c n poeKTHp OB8H HeM np llCJ10C06JJeH H ii: pacqe­
TaM 3KOH0MHll€CKOH 3(jltf>eKTHBHOCTH npHMeHeHHH npttcnoco6JJeHHH, pac· 
<1eT8M ycnJJHH 33}1{HMa o6pa6athlBaeMOH sarOTOBKn B npncnoco6nettnn 
H pacqeTaM ,!l,OO}'CTHMOH norpelllHOCTH H3fOTOBJ1eH11H H c6opKH npHCilO• 
co6,1eHIHI, no y Ka3aH KhlM pac1!eTa M HMeeTCH ,llOCTaTOllKOe KOJI Ii ll:eCTBO 
ylle6Hoti, cnpaao<1Hoii, MetO,!l,Hll:ecKoii .11nrepa1yphl H pyKoao.z1JJlll,HX Mare· 
pttaJJOB, Il03TOMY 3,!leCb 6y,!1,yT np11ae.1teHhl TOJlhKO HeKOTOpble yKa3allllfl 

H npnMephl. 
Heo6xo.n.11Mo TaK:lKe HMeTb B Btt.lly, 11ro 3JleMeBTbI KoHCTPYKUHil npttc· 

noco6J1em1il B HaCTOHW,ee BpeMH umpoKO ctaH,[1,8pTH30BaHbl ll, KPOMe Toro', 
pa3pa6orattbl 111noahle KOHCTPYKUHH npncnocc6JJeHnti .n.1rn MHO)l{€CTBa 
TH nop asMepoa n BHJtOB o6p a60T Ktt, no3TOM y n poeI{Tttp oBattttJO KOttcrp y K • 
unfi cneuttaJlbHhlX npttcnoco6JieHnft ;:i;o.rrnrno npe;:i;rnecraoaaTb cal'.me 
Tlll,BTeJJbHOe nsyll:eHtte Y*e paspa60TaHHhlX THflOBhlX KOHCTpyKUHH, 
a co6cTBeHHO npoeKTnpoaamre )t0Jl)l{H0 CBOJlHThCH K paspa6oTKe KOH· 
CTp y KUHH' COCTOfllll,eM H3 CTaH.11.8 ptHbl x .neraJleit H }'3JIOB c MHHHMBJ!b. 
HblM <IHCJJOM opttrnHaJlbHbfX JJ;eTaJJefi. 

nepell:eHb p51.Jl8 ;:i;efiCTBYIOW.HX CTanaapTOB Ha .lleTBJlH H Y3Jlbl npucno· 
co6JieH ttil: np nae,!l,eH B n p n.11omeHnH X I I. 

K npoeKTHpoaattHIO npncnoeo6J1emrn npncTynaIOT TOJJhKO nocJJe OKOH· 
11are.11bHOH paspa60TKH rexaoJ1orn<1.ecKoro npouecca Ha o6pa6aTh!Bae­
MY 10 ;:i;eraJJ b . .UJI H onepanm1, Ha KOTop yIO Heo6xo.u11Mo pa3p a6CTaTb np ncno· 
C06Jletme, )l,OJJllieH 6b1Tb yc'IB.HOBJieH MeTO,U 6a3H poB8HJUl )l;eTBJl H' n po11 s­
Be ,!l,eH pacl[eT petKHMOB pe3aHJU!. H onpep.,eJJeHbl ace coctaBJIJllOIUHe yett.nttfl 
pesaH II Jl. ,UaJiee Heo6XO,!lH MO nOCTpOiiTb cxeMy Il p HC,ncco6JJeHH H' KCrrO • 
paH OTJlH'taeTCfl OT onepau110HHOrO 3CKH38 MexattllllCCKOtl: o6pa60TKH 
KOHKpeTHhSMH ,!l,aHHblMH no KOOPAHHaTaM TOl.teK 6asnpoaamrn H TO<I€1~ 
np n.11omettn5l sa/KHMHhlX ycn.rmfi. Ha cxeMe JtOJJ:lKHhI 6bITb Ta K:lKe noKasaH bl 
H€00XO,!lHMbl€ COCTaBJIHIOuttte ycttJJHH pe38HH>1 H MeCTa ux npHJIO}KeHlrn. 

npH nocTpOeHHtt cxeMbl npncnoco6JJeHHH Hy:lKHO Y<IHThIB8Tb TaKJKe 
npOH3BO,!l,HT€JJbHOCTb, KOTopaH ,!l,OJl:lKHa 6b1Tb o6ecne<1etta Ha JJ,BHHOii: 
onepauttn. B 3TOM OTHOWeHHn npnc11oco6.11ettne MOlKeT 6h1Tb Bb16paao 
O.UHO· HJJH MHOroMeCTHhIM, O)l;Ho- HJJn M1-10ronosttu.HoHHblM, c py<IHbJM HJJU 
MeX8HH3ttpoaaHHblM SalKHMOM. <l>aKTOpOM, onpe}l.eJJ5llOUJJiM ,ll,OCTl1:lK€HHe 
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sa.rr.aHHOH npoHSBOft.HTeJibHOCTH H KOHCTPYKUIIH npncnoco6.rieHHR, S1snmrro1 
COOTHOWettHe raKTa BblilYCKa H lUTy•rnoro BpeMeHH c y<i:eTOM COCTaBJIHlO­
LU;tfX nocne,!{Hero, H3 KOTOpbIX B .n;aHHOM c,11yqae BaJKttefnUHMH !IBJHUOTCH 
OCHOBHOe TeX.HOJIOrH<i:eCKOe H BCIIOMOraTeJibHOe BpeMSI, saTpa<i:ttBaeMoe 
Ha ycTattoBKY H CH!!Ttte .n;eTaJJtt 11 ynpaaJJetttte npncnoco6.rietttteM. lfraK, 
Ha ;r.a H HOM 9tane npoeKTHpOB8HH H I! p ncnoco6JieHH!I np UH HT!fe peweH IHI 

0 ero J\OHCTPYKUHH TeCHO CBH38HO c HOpMHpoBam1eM TeXHOJIOfHll:eCKOfO 
npouecca. 

nocrpona cxeMy npncnoco6JJeHJUf, Heo6xo.unMo paccinnaTb ycHJme 
saJKHMa o6pa5aTbIBaeMOH ;:i:era.rm H Bb16paTb KOHCTpyKl~HlO 88.iKHMHOro 
ycrpOHCTB8 C yqeTO~t Il p0113BOJl.f!TeJihHOCTH. DocJie 9TOro CJJe.D.yer pace qr.• 
TaTb norpewHOCTh o6pa60TKH s npucnoco6JJeHIIH npu Bb16pattHoM cno· 
co6e 6a311poaaHnl1. 

ECJJ.tt pac11er noKa}Ker, llTO KOHCTpy1,u1rn npncnoco6.1JeHHSI n npnm1-
Taa cxeMa 6a3Hposatt1rn He 06ecnequaa10r Tpe6yeMOH TO'Ittocrn o6pa60T­
KH, ttymHo H3MeHHTb cxeMy 6a31-1ponamrn llJJH KOHCTPYKUHIO npttcnoco6-
Jiett1Hf, 3JHOBO np0113BeCTH pacqer Ha TOllHOCTb H, ecJIH npu HOBb!X ycJJo­
BHRX rpe6yeMal1 TO<IHOCTb o6pa60TKH He 06ecnet1tt8aeTCR, H3MeHHTh 
MCTO,!J; o6pa60TKH. 

lJ.e,11ecoo6pa3ttocrh npnMetteHHSI npucnoco6JJetttt!I .noJJmtta 6h1Tb .u.oKa­
sana TeXHHKO-'.:lKOHOMll'leCKHM pacl.leTOM. Me10J1.ttKa pactiern ttaJiaraer­
C!I 1mme. 

flOCJJe BbUJOJIHeHH51 BCeX He06XO,llHMhIX paC<i:eTOB npucTynafOT K Bbl­
qept1HB8HHIO c6opot1:Horo <i:epTellia npHcnoco6JJeHH!I. C6opo<i:Hh1fi qepre>K ~ 
npncnoco6JieHHlt o6hl4HO Bhl<i:ep<i:HaaeTCR tta JIHcTe qeprearnoii 6yMartt <fiop­
Mara 24. BoJibllIHX IJ-lopMaTOB Tpe6y10T KOHCTPYKUHH cpaBttttTeJibHO 
CJ10;1mblx npucnoco6JieHnif, KOTOpble a KypcoBhJX npoeKTaX tte paspa6aTbl· 
aa10TCa. 

06b1<i:tto Bw<i:ep11naaeTClt .nae-Tpn npoeK1um o6w.ero BHJla c yKa3aHneM 
ra6apuTOB u noca,11.011ttbIX pasMepoa npucnocooJiettufi n pa3Mepoa (c OTKJJO· 
Hettnsn.m), onpell,emnorn.ux paaM.ephl o6pa6aTbrnaeMhIX J(eTaJier1, Hanp«­
Mep paccTOllHllH OT ycTaHOBO<IHh!X noaepXHOCTeti, paccTORHHH MelK)I.y 
uettrpa~m o6pa6aThlBaeMhlx ornepcrm'i, pasMepoa, onpe.neJJmow.nx noJio· 
:mem1 e Mep HTeJJ hH h!X r10aep XHOCTe ii. ycra HOB OB ,11}151 H acrpoi'f KU ll a p 83Mt"p 
pelliyWJIX HHCTpyMeHTOB II T, n. 

)l.rn csep.rn.'lhHhlX npucnoco6J1ettul1 yKashrnamcR .nirnMeTphl: KOtt)J.yK· 
Toptt1>1x aryJio!{ c JtonycKaMH, pacCTOltHHlt Mem.ZJ;y 11x ornMn n OT oceii 
.rr.o ycrnuoaolJ:HhlX 6asoBblX noBepxHocrei'i. Ha qepTeme <)lpeaepttoro npn­
cr10co6J1ettRH npOCTaBJ!HeTC!I pa3Mep OT :lOBepXHOCTH ycraHOBa (ra6aplf· 
rn) .no ycTaHOBOllHhlX 3JieMettron npucnoco6JieHHS1, a TaKJKe pa3Mephl no,!( 
w;yn, T. e. OT noaepxHOCTll ycTaHoaa ;:i:o pemylllHX JJessll{J 4Jpe3hl. 

Ha qepremax usoopama\OTCSI Heo6xo.nttMble paspe3bl, ceqemrn HJlH 
BhlpbIBbl B coe,!I.liHeHmJX .n.eraJJeJ.l H yKa3h!B810TCll pa3Mepb1 H 110C8,!l;Kll B .9T!IX 
coe;vrnemrnx. J].JIR" KaJK.Qoro npHcnoco6JJemrn Ha OT.QeJJbHOM JJttcre no ¢op­
Me, npttae.n.ettnofi B fOCT 2.108-68, BblnoJJH!leTcSI cneumflHKaum1. Ha 
J10Jle <i:~prema 38nJ.fCblB8lOTC5J TeXHHlleCKne Tpe6oBaHHSI Ha U3rDTOBJieH11e 
npecnoco6.l:rettHJ.l. JJuau!IMH Kpacttoro uaera (HJIH rmpnx-nyttKTttptth1Mu) 
noKa3hIBalOTc51. o6pa6aTwaaeMwe ,nern.rm, a JJHHHlIMH crmero uaera -
pemyw.mi ltHCTp yMeHT. 
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flpoeKn!pOB31Ule npHCOOCOOJJeHHH peIWMeH,11.yercH npOH3BO,ntHb B Ta• 

Koii nocJ1e;.1;osareJihHccrll. 
I. y CT<lllOBlJTb ,11.JJHHY pa6o'lero II XOJIOCTOfO X0,11.a cram.;a, pa3M€pb! 

CTOJJa H lUDHH,ll.€Jlfl crattKa, pacCTOJOHile OT CTOJl3 Jl.O lllilHHJ!,eJUJ' paccroH­
HHe Me)K,!I,y uettrpaMtt n st>icory ue1npoa. 3rtt ,1.1,am1bfe Hy:t'KHbI ,U:J15l onpe· 
,l.l,€Jl€Hll51 ra6apHTOB npm.:noco6:1emrn:, pa3MepoB, saBHCHl.l..IJiX OT CT3HK3 
(umpnay rnnoHoK, ocnosaHHH~ Kopnyca, paccromnrn Me.tK.ny npoywnHa· 
MM ,1.1,,,rn KpenJJeHHH np~icnocoo.:1eHHH Ha cranKe H r. ,11..), ,1.1,JIH YBH3Irn 
pasMepos pemyw,ero H scnmrnr3TeJlbttOro 1rncrpyMettra. H3npnMep, npu 
npoeKwposaHHH pacro•mwx H csepJI1tJihHblX npncnoco6nettHii cne,11.yer 
BblCOTY npucnoco6.1e1mil, ,11.JlllHY pemyw.ero H BCOOMOraTeJ!bHOro JIHCTpy· 
MeHT3 CBepHTl> c ,11.JUIHOH X0).1,3 CTaHKa, JWTOpb!H .ll,OJIJKeH o6ecnel!llTb 
ycrnnosKy n 0::~1eHy pacTO'l<1b1X 6opwranr. CraHo<JHble A3HHble MOIBHO 
B3HTb H3 nocoCirrn {31J. 

2. Onpe.n.e1111Tb 11:cro;:i; 6a3npoBamrn .ll,eraJIH c yc1ero111 BbI6panHhIX 
6a30BhlX OOBep XHOCTe H. 

3. Dpn ua.1H'lHH sarornBoK ,11,eraJieif, no,11,J1emaw.nx o6pa6on:e, C.'Ie­
.11.yeT 03lfa KO!\lHTbCJI c KOHCTp y I{QHeH H COCTOHH HeM 6330DLlX noBep XHO­
CT€1f 33f0TOBOK II ycraHOBHTb .ll,e1icTBHTeJILHb1e pas111epb1 tt HX OTJ{JJOHemu1, 

lffO nyRrno JJ..JIH BLo16opa 1w1JcrpyKUHH onop (nocrommwx HJJH perym1pye· 
MblX). 

4. Ha nncre 6yMarn Bhl'lEpTHTh Kottryphl ,11.eram1 B TaKOM sn,11.e, 
a K3 KOM OH 3 nocTynaeT JI.JI H o6pa6or 1m tt a .n.annotl: onep a u1m, op HJI.ep )KH • 
eaHCh no sosMomnocrn Macwra6a l : l. Kottryphl .a..erann cne.a..yer 11306· 
pa)K3Tb TOl!IUii>!H Kp3CHb!M!I l!Jlll qepHhlMH ll.!TpHX-[l)'HKTJIPHblM.H JIHHllH· 
MH s Heo6xo,1u1MoM 1wJiwrecrse npoeKUttif, pacnoJJoX<ei!HbIX tta paccromnrn, 
,11.ocraTotinoM J:l•1fl )(3JibHei1wero H3HecerrnH ,!lera;1el1 npncnoco6.~CHH5J. 
llepre1r{ JI.€Tail!f B nepJJoif npoeJ(U!IH .nomKeH cooraercrnorrnrb paoo'leMy 
noJJollieHmo JJ,era.1etl: npu o6pa6orKe Ha crai-rne. Ha i:.ouepxHocn1x, nO,ll.Jie­
JKarunx o6pa6orKe, y:rn3aTb npunycK HJJH o6secni ux )!OipHbTMH JJHHllHMH. 

5. OnpeJI.t;>JlHTb ttanpasJieHne .neiicrnuH ycnJJuti pe3amrn, Mecro 
npHJIOIK€HIHI H m:mpaBJI€H!HJ ycttJIHH 33)1.;.HMa. 

6. Onpe,ileJmTh MeCTonoJimKettue ycTattoBO'll-lbJX ,!l.~a,1er1 np11cnc­
co6Jiettm1, 11x rm.'Jlf!<ecrno n BhJ'lepTllTh 11x Kot11yp. Dpn pacno.101J<eHUI! 
onop CJie,ll.yeT ytnITb;Barb 1rnnpaBJICHIJC .n.e1'icTBHH CHJI H 3a)Kl\MCB II pacno­
Jl3falb H x nrn, t1T06b1 .netkrnn e c HJI pe3amrn seen p mmM3JJ ccb on op a r.m, 
a He 3aiKHJllllblhrn ycrpoiicTBahnL 

7. Bh16paTb run 33/Kl!/l!Horo ycTpcilcrsa, pyKoBo)l.CTBY51Ch BblopaH­
HbIM THON! np1cnocc6J1ettttff (o,IVIO~l€CTHbJAI, MHOfOMl"CTHhIM,' O,!JJJO- HJJl1 
MH01'0Il03HUHOl!HbIM). raKTOM BhlilYCI.;3 ,!lCTaJlett, B€Jll!!HIHOH 3a}i\ll/\1HOii 
CH.%1 ll T. )l. 

8. Bwi:eprnrb Hanpaa.ru1.IDmne .rr,eT3JIH npttcnoco6;JeHHfl, onpe,!l.em110-
mne noJ10.m:emrn p em:yw,ero nncrp yMettr3 ( IWH.UY KTop H bre BTY ,'!JUI HJJ n 
ycraHOBbr ,'IJJH ttacTpoihrn <flpes). 

9. Bb16paTh acnoMora1eJibttb1e .neraJin u MexaHH3Mhl npucnoco6JH:1n1fi. 
CTpn onpe,QeJieHHlt HX KOHCTpy1rnJlll, f36apHTOB, p<!3Mep08 H€oOXO,ll.Hhl0 
c1peHJThC5J K noJiyI.!eHHIO ttanMeHbll!ero Beca n ra63pHTOB np11cnocc6-
J1emrn, np!r 3T0i--l OHO Jl.OJrnmo coxpmrnn. Hec6XO,iJJ!f\IYIO )fiCCTKCCTb H npoq. 
UOCTb. 
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10. HattecTH KOHTYPbI Kopnyca npncnoco5JiemH1 c ttcnoJih30MHHe"i 
CTaH.ll;apTHhlX cpop!ll 33.fOTOBOJ{ KOpnycos. 

11. HaHecTH KOOp;'l,lrnaTHhie 11 0CH0Btth1e pa3~1epL1 c ~i,onyc1rnMtt 
ll OTKJIOHeHHH:1m, 3aBHCITUJ.lBHf OT pa3~:epon 06pa6aThrnae111hlX neTaJieif, 
onpe;i;e.irn!Oil.(H!llH TO'!HOCTb o6pa6oTKH, Ha.'Ul;J;01IHble pa3Mepb!, a TalUKe 
pa3Mep hl n p ucnoco6.wu m1. 

12. Bb111epT!!Th TPH npoe1rnmr npncr10co6.~emul H onpeti:eJJHTh 
npaBHJlhl!OCTh pacno,10.l!<emrn ecex s.1eMe1-1TGB 11 MexattJJ3MOB npncno­
co6JJeflHfl c yIJeT0~1 y;i;o6cTBa c6opKn u pa36opm; np11cnoco6.11emrn: H ero 
peMOHTa, a TaKJKe ycraaoairn 11 cwi:rnn .n;ern.111, y JJ:~u1emrn cTp ymrm n r. n. 

13. Bb1'4eprnTb tteo6xo,IJ,HMbre npoe1.,:u1m pa3pe3oo !I ce'-!eHI1ii, r105lcHR!O· 
W.H:e KOHCtp y !\UH IO n p HC noco6JleH H 51. 

14. Ll;JHl MHOfOMCCT!lLIX [J llUIOfOll03lIUHOJ-IIWX I<pynHb!X npttcnoco6-
JieHHlf pe!<OJCeH;i;yeTCfl yc.10BHblMH TOHIC!l~HI HJlH IilTp!!x-nyHJ(TllpHbl~ill 
JJHH!nIM!I cxeMaTH'lHO H306pamal'b lJRCTH CTatrna, Ila KOTOpb!X U'13!1pyeTC51 
H saKpen.1rneTc5I np11cnoco6,1em1e, HHc1pyMe1rr n HX pas~1epb1. H<rnpHMep, 
Ha lJepre;Kax npucnoco6MHml ti:JIR cppesepHb!X crnmms Bh1tJeptJBBmorcfl 
KOHTYPbI crn.1a c nasa!lm no,[( ycrattoBO'lHbie wnomrn, paccromrne OT 

cro.1a ,n;a wrum;i;eJJ51 crnttKa; Ha lJepTe;Kax cnepmurbttoro npucnoco6JJeHirn 
)l.JI51 MaoroUlfl!JHAe.1Lnoro cnepJ1e1-nu1 - 1rn1nypL1 MHorownHH)l.e.%Hoi1 
roJJ:mKH, 1wHrypbl ro.rwB1m ll1IlHH;'l,em1 cra1rn.a H coeJI.1memre ero c 1'.rnoro­
wnttH,[leJJ bH oi-1 fOJIOB iW(J. 

15. Cocnmllth cne1uHjnrnaU.1JlO npucnoco6nemrn c yKa::\aHBeM ucno.llb· 
30B3HHblX rocTos. Ha fl()JJe qepTema 3.'lflllC3Tb TCXHll'iec:me rpe6oniunrn 
Ha M3f0T0BJ1Cttlle ll COOpKy npncnoco6JJCH!Ul, 

ECJm ne HMeeTcfl .n;aHHhIX no cTon111ocr11 np1-1cnoco6JJermil:, r.imKHo 
BocnoJJbsosaTbCfl yKp yn11ettHblMH nopManmaw1 cTomwcn1 cneu11aJ1hHblX 
np HC noco6:ien11i'1, n p H3C'Jl,CHJiblMII B T36JJ. 63. 

ITp H ortteceHnl-f 1Ipncnoco6JieH1til: K TOH IIJIH nttoH: rpynne c.rco}Kttoctu 
MO/f(HO BOCUOJlb30B3ThCll CJJeJl} 10il-U1MH npH3HaKaMH [321. 

I r p y n n a - MeJJKue npRcnoco6Jiemrn (c ra6apBTaMH .n.o 200 x 
x 200 x 200 M.~t) c n poCTb!M KOp n ye OM ( B BH)J.e n.1!lThJ' CTep IKH 51)' npe.n;­
H a3Ha 'leH H hie To,1 b Ko 11.i151 aa xpen.rceH H H ACTaJieH HJJ 1-1 nepeMeUlaeMbie BMtcre 
c .n;eTaJib!O, c 3aKpen .. 1eHHeM ,ii:ern.fJH O,D.HOJl·.D;BYMR rai!Ka~rn 11.'l!f pyKOIITKa­
Mll, c KOJl!J'leCTBOM J-'!aHh~CHOB3HHH ,ll;eTaJICH ,11;0 5 (pa3JIJ1qJJb!e noti:CTailKlf' 
npocThle onpaat:H, cMeHHble ry61m, KyJ1aq1rn H T. n.). 

I 1 r p y n n a- Memrne npttcnoco6JJC1Hrn: c KopnycaM!I cpe,ru-1e1'1 c.'lom­
HOCTH (B BH,[(e 0·, T- II f-o6pa3Hb!X CTeHOK HJIH B BHJI.e KOM61maumj ,ll,BYX· 
Tpex UHJJHH,IipOB IIJllI IlJJOCIWCTeH c un.'IJJH.'lp3:Hl-l) H.'lll cpe,1lttlle no ra6apn· 
TaM (OT 200 X200 x 200 .ri;o 500 x 500 x 500 Al.fl) c npoCTblW-1 Kopnyca­
~m. npe,n,Ha3Ha<lenm~ie TOJlhKO !l.115\ saKp:2.UJlCHHH .ll,e'raJBt onHoH-)l.-SYMH 
ra H:Kar.rn u.rn p y rwRT KaMH, c qncJJoM Ha H MeHOBa HH H: ,rr,eraJieiJ OT 3 ti:O 15. 
K HHM OTH0rnrc51 naTpoaLI JJ;Jrn nucTpy;;1etttoa, ,rr,sycTopo1:111ue uaHro­
awe onpai31rn, npocrble ¢ipc3epH1>1e np:;cnoco6.~ettnR, Jtep.;1rnuKH nosopor­
Hb!e .11,JHl pe3~0B H T. n. 

III r p y n n a - 111emme npncnoco6JJeHttR c KopnycaMn cpe,!:lHfii 
CJIO!K!IOCTH co CJIOJi\HblM npHHUHJIOM ti:eiiCTB!HI (c ACJJHTCJlhHblMH, IIO· 
BOpOTHhlMH MexamJ3M3Mll, c OTHOCHTCJlbHblM .ll.BmKeHHeM IlOll.BHIK.Hh!X 
qacreH:), c npoCTblM:-J HJIH cpeAHeii CJIO}Kl-lOCTH aamHM3MH (HeCKOJlbKO 
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63. YKpynutHuble uopMaTHDLI cToKMocrn cncuua11t.1tblX np11cnC>Co6m:u11i\ 

fpynna KMHqecTeo 0rOJIMOCTb fpynua Kollllqecao Crn1111tocn. 
11 a11 weu oea uu II n p11c11oco6.lle· CJrolKllOCTH II am.t eH OBBU ull n pHc rmc o6ne 110 II, 

q,oolKllO<: TH 
AeTaJJeli HHJI, py(i. )l.eTaJJell py6. 

<5 <8.S 35-40 300-335 
40-45 335-360 

3-5 8.5-17 v 45-50 360-3SO 
II 5-10 17-30 5C-55 390-415 

10-15 30-45 
50-55 610-640 

10-15 45-62 55-60 640-C90 
IJl 15-20 62-80 60-65 690-735 

20-25 80-95 65-70 735-765 
VI 70-75 765-810 

20-25 125-145 75-80 810-850 
1V 25-30 145-175 

30-35 175-190 
80-85 850-880 
85-90 880-925 

35-40 190-215 90-95 925-965 

OT ,!l,eJihHhlX 33:tl{HMOB HJIH cflH KCaTOpOB) HJJ H MeJlK 11e n p ucnoco6JI emrn co 
CJ10.IKHblMH KOpnycaMH (B BH)l,e KOp060K llJIH llllblX CJIOMHhlX ¢ttryp 
c llHCJIOM CTeHOK 6oJiee Tpex). 

Cpe,!l,HHe no ra6apHTaM npHcnoco6J1eH1JH c 1<opnycaMtt cpe,11.Hen cJiom­
uocrn' npOCTbIM n p lfH UH DOM ,neiiCTBHSI ( TOJI hKO ,!l,Jl H 3a KpenJiett IUJ )l,ETaJI H). 
npOCTh!MH HJIH cpetJ,Heii CJIORrnOCTH 3a/KHM3MH. 

KoJIH <1ecTBo Ha m1ettosau 1:1 ii .uera.neii a op Hcnoco6JieH H H x I IJ rp y nn hi 
10-25. 

IV r p y n n a - MeJ11rne npncnoco6JieHHH co cJIO.IKHhlMH 1wpny­
ca~m 11 cpe,!1.tt1le npHcnoco6J1eHHH c ABYX·, rpexcreHHhlMH. Kopnyca~m. 
co CJJO.IKHblM H.llli cpe.n;ueii CJIO.IKHOCTH np HHUttDOM .neiicrnmr. c npoCTbl­
MH H cpe.n;ttefi CJJQ}l_{ffOCTU 38}KHM3MH. 

Kpyrrnble npttcnoco6Jiemrn co cpe.a;11el1 CJIO)KJJOCTblO Kopnyca"m, 
a raKH{e cpe.n;1me np11rnoco6J1e11un co CJIOIKHb!MU Kopnycar.m, npocroro 
.neitcTSIHI c pa3JIHqHhlMH samuMall'H. 

Ko.rmt>eCTBO naaMettonaH HH .n;eTane1i 20-40. 
V r p y n n a - cpe.n;uue no ra6apttTBM npncnocc6JJCHJrn co CJIO}K­

HhlMH KopnycaMH H CJIQ}!{HblM npttHUIHIOM .n;eilCTBHS:I, CJIO)l\HhJMH 38}!<11M8!.'.ll 
(KoM61111npoaaHHhlMH, npuno.n;nMWMH B .nencratte o.n;i;')n py1WS1TJ<oti). 

Kp ynuwe np tt.cnoco6JJeHHH co CJIOlKHhlMH Kop n ycai., :1, npocroro .neflcT­
Blt H, c 33iKHM8MH cpe,ll.Heil CJIO)KHOCTlJ HJJH npoCTh!MII. 

Kpyntthle npM:cnocooJJemrn c .nayx-, rpexcteHHhlMH Kopnycat.m, 
CJIO}KHOrO ,11.efiCTBll.fl c 33}KHMBMH cpe.n;tteti CJIO.IKHOCTH It npOCTblMH. 

KoJJU'leCTBO HaHMeHoaa11nii .nernnefl 35-55. 
VJ r p y n n a - Kpynttwe npucnoco6JJeHHH co cJJomHh!MH KopnycaMn, 

cJIO}l{HOro )l,eiJcrnn H, co CJlO)KHhlMH 3a:mn Ma Mn, KP ynHbJe t.rnoromnnHJteJih· 
Hhle rOJlOBKH. Kpyntthle It cpe.n;11ne npncnocc6neunR c &JieKTpo-, rn.npo· 
H ntteBMOilpHBO,!l,OM. 

KoJIHlleCTBO 11attMeHoaam11'i ,llernnef1 CBh1we 50. 

150 



3KOHOMHqECl(OE 060CHOBAHHE ~EnEC006PA3HOCTH 
nPHMEHEHH51 cnEU,HAJibHblX nPHcnoc06JIEHHll 

Paclfet 3KOHOMHllecKoH: ueJiecoo6pa3HOCTH npnMeHettttH npucnocot'i­
nemrn: OCHOBblBaeTC51 Ha conOCTaBJleHHH 3aTpaT H noJiyqaeMOH SIKOHOMHH. 

y CJlOBHe si¢cjleKTHBHOfO npUMeHeHttfl np ucnoco6JJeHM9. Bb!pa)KaeTCH 
~op My non ' 

(76) 

f)le Bu - ro,!loaa51 SIKOHOMllH (6es yqera ronosbIX 3aTpaT na npttcnoco6-
J1e1111e), py6.; 

P - ronoswe 3aTpaTw Ha npucnoco6J1e1rne, py6. 
fo;:i;osas:i SIKOHOM!rn: B CBOIO O"lepe,n:b MOiKeT 6b1Tb onpe,n;eJletta K8K 

u C~.1N 
9n = (T wT - T lIIT) 60 pyo., {TT) 

r)le Twr - wryqnoe spe1.rn npa o:Sp15::nKe ;i;eTaJitt 6~1 npucnocot5.1earrn 
11.1111 s ymmepca.1bHO\I. npacnoco5,1eHtt.n, MUN; 

1 

T~T - l.UTYllHO~ spe~rn Ha onepaum1 nocJ!e BHe)lpeHllH npoeinnpye­
MOfO np!!CrIOco6.1eHttff' Mu1-t; 

C~.1 - ttacosbie sarpaTbl no 3KCOJiya ramrn pafoqero Mecrn, Kon/11.; 
N - ro.'loBaH nporpaMMa, WT. 

p acl.JeT c ~- 3 fl po H3BO)lHTCSI no MeTOJ(ll Ke' H 3JlO/KeH II OH B p as)leJI e 

«Bw6op saprrnttra TexttoJiornqecrwro Mapwpyra 11 ero TexnttKO·SII<OHo· 
MHlfec1we o6ocaosaHtte» ttacrnmuero noco61rn. 

f o,n;oable saTpaTw aa npttcnoco6.11em1e 

P = Snp(A + B) py6., (78) 

r.D.e s f!P - CTO!IMOCTb n p HC nocooJJeH ml (rn6JI. 63). p y6.; 
A - K03cjxjmuuettT a~mpT11sau1rn: npn OJ<ynaeMOCTU a .nsa ro.na 

A = 0,5; npu oKynaeMOCTH B Tptt ro.na A = 0,33; 
B - KoJ:P:tmuueHT, y4ttTWBaiomuii pec.10ur H xpanettne npucnoco6-

JJemrn; B = 0,1 + 0,2. 
3KoIIo~mqecKr1H: 3cp:PeKT OT npm-1eneHH5I nprrcnoc06J1e111rn npencraa­

JIH<:T COO::>H pa3HOCTb MetKJI.Y rO,ll.OBOff 3KOHOMHeH H fO,ll.OBblMH 3aTpaTa!>.lll 
Ha npncnoco6nettue: 

flu= 311 - P, (79) 

MeTOJJ:mca pac.,eTa CHJJ 3atRllMa 

Tiepe.n. pac'leTOM BeJlttllllHbl CHJI 33>KttM3 onpe.D.eJlSieTCH CXCMa ycraHOB· 
KU I! 33 KpenJieH H H Sa fOTOB Kil B n p 11cnoco6JieH HH. MeCTO I1 p llJ!OtKeturn 
II Hanpas.11eune .nefiCTBllSI CHJJ H HX MOMCHTOB. Pac'leT CHJI 3alli.HMa CBOJI.HT· 
CH K peweHmO sa.ri;aqu CTaTIIKH Ha paBHOBeCHe sarOTOBKII, H8XO)l9.!lletics:i 
IlOJI. ,!l.eticrsneM npHJJOtKeHHbTX K Heii acex BHeWHHX CHJI, a TaKme MOMCH· 
TOB, B03HlfKaI011tHX B pe3yJibTaTe .zi;ettCTBHH 3THX CIIJI (cHJT pe3aHHH, 
aam11Ma, aeca, nHepuuoHHblX CHJJ, uettrpo6emHwx cnJJ, peaKuttn onop, 
CHJI TpeHHH). . 
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Bennq1rny cnn pe3aHttSI u nx MOMeHTOB onprne.rrn10T H3 ycJioB1111 o6pa-
6oTKH no c{:lopMyJiaM TeopmI pe3aHHH MeTaJIJIOB HJIH Il0Jlh3Y~Ch Ta6mmaMH 
113 HOpM3TliBHhJX cnpaBO'lflHKOB. lfro6hl o6ecne'IHTh tta)le.llrnocTb 381KHMa, 
CHJibl pe3amrn ysenll'rnsa10T na K03QxPHUtteHT 3anaca k, KOTOphlil onpe,!i,e­
JJSieTCSJ B 3aBHCHMOCTH OT ycJIOBUH o6pa6onm no .uaHHhlM, npHBe,!i,eHHb!M 
B Ta6JI. 64. 3TOT K03CpqmuueHT yqHThrnaeT H3MeHeHI!e ycJIOBHH B npouec­
ce o6pa6oTKll, nporpeccupy1ow;ee 3aryrIJieHue uttc1pyMett1a u CBSI3amwe 
c HHM yse.ri Hqetttte cttn pe3amrn:, H3MeHeHire semr lJ: IIHbf n p rm ye Ka Ha o6p a -
6aTu1aaeMhIX noaepxttocn1x, Heo.uHopo.uHoCTh 06pa6aTh1Bae~1oro Ma1ep11ana, 
H3:\leHeHHe ycJJoattil ycraHOBKH 11 3aKperrneHHll 3ar010BKIL 

Ko3cpqmuneHT k MOJKeT 6hITb npe,n;cTaBJJeH KaK n pon3ae.rr.em1e nep -
anqHhIX K09CpqmuneHTOB ko. kh ... ' k6. 

ko - rapaHTHpOB8HHbIH KOajxpmmeHT 3anaca - peI{OMeH)l)'eTCll 
npHHHMaTb )l;JISI acex CJiyqaeB paBHhIM 1,5. 

k1 - K03cpcpm1,neHT, y'fllThl aa10111,H H: yaeJ11:1qeHHe en JI p e3a H n 51 np H 
SaTyn.rremm HHCTpyMeHTa. 3ttaqeHHH era Bhl6npa10TCH B 33BHCllMOCTJI 
OT ycJIOBHH o6pa6oTKH H3 Ta6JI, 64. 

64. Ko~¢~m1.neHr lanaca /l1 

I KoMnoueHTbl cHJI I 
pe:jaHH9 k1 

CsepJ!eHHe 

Ope.a;BapnreJ!bHoe (no i;opKe) 
seHKepOBllHHe 

'focroaoe aeaKepoaamie 

I\pyJf!UJ,Hil MO• 
MeHJ 

Oceeaa cHJ!a 
I\pyrnll\llH MO-

MeHJ 
OceBall cmia 
KpyrmJlJlil MoMeHr It 

ocea:rn c11,1a 

CTpe,naap1ITe.1bttoe ro11eune 11 pac· Pz 
TalJHBllHllC 

Py 

Px 

lfncroab!e royettne n pacra•m· Pz 
emrne 

U11J111H.11pn<Jec1we npe;i;rrnpnreJJb· 0Kp}lKHJJt CHJJa 
Hee H 'lltcroaoe ¢pe9l'poaa-
Htte -

l.15 

I.JO 
J,3 

l.2 
1,2 

1,00 
1.00 
1,4 
1,2 
1.6 
1,25 
l,00 
l,05 
J.05 
1,4 
1,00 
1,3 

1,6-1,8 
1;2-1,4 

Topuenoe npe],aap11re.1bHoe 
1J11croeoe ¢ipe3epona1me 

llL1ntjJoa:nme 

n Tamem<11a,1t>Han en- l ,6-1 S 
JJa l,2-IA 
0Kpymnaft CllJEa l,15-1,20 

,[]jrn 1Jyry11a npH H?HO· 
ce no sa.a11eil naaep x­
noc-m 1,5 AIM 

,ll,1H 'lyrytta rrpn ns11oce 
no 33.!J.Heii noaepx· 
HOCTll 0,7-0,8 Al.II 

llJm craJEu 
)l.1ft 11yry 1-ia 

,ll,rn CTl!.111 
,lLrn 'lyry1rn 
)l.1ll CT8Jlll 
,ll.1ft 11yryua 
Jl.1lI CTMll 
Jl.1.11 'lyryna 
.[( ,~ fl CTll.1 ll 
.IlJrn 'lyrytta 
.Umt cra,w 
llmr qyryaa 
.[(,UI llH'.!Kl!X CillJICH 
}1.~n TBCp;J.WX CTiJJtefi 

H 1Jyryna 
To }l\e 

Oparnrueamte C1lJla npownmaHBa 1,50 Opll H3Hoce no saJJ.ttdl 
noBCpXHOCT!I JlO 0.5 MM 

3HalleHirn KO::>qxfmutteHTOB k2 - k6 npHBe)leHhI B T36JI, 65. 
ll.JI51 no.11yqemrn 60.r1ee TOlJ:HhIX pe3yJihTaTOB pe1wMett.n_yeTcSI onpe.n;e­

JISITh c1IJ1y 3ama:.ta c yqeTOM ynpyrnx xapaKTepucnm sa)l{HMHhlX Mexa­
HH3MOB npncnoco6nemn'i [331. 

)52 



O!\oaua qe· 
one K09¢1· 
+mu1eHTOll 

H3Mi.'Hem1e E1e.1H'll1Hbl npn­
nycKa <JepHOEILlX saro­
TOBOK 

Y ee.r1w1eH11e cn.r1 pesaum1 
npn npepb!BttCToM pesa­
mm 

Pc)l np11Bo)la 

y411rweaercfl y.Qo611oe pac­
noJiome1111e PYKOllTKll 
,!l,Jlfl PY<IHLJX 38)K!IMHbJX 
yopoficTB 

y 4HTbl!laercfl H3JIH'!lle MO· 
/,~ettTOB' crpe~rnll(HXCfl 

noBepnyrb saroroaKy Ha 
cnopax 

J,0 

1.2 
1,2 

l,O 

1,3 
1.0 

1.2 

l,0 

l.S 

flpHMCtf::."<Hllf!: 

,llm1 <il!CTOBOH H OT;\CJl0'1Hor1 oepa• 
60TOK 

.z:t,rn 'lCIJHOllQ(\ o6pa60TKH 
Tipll TO'!CH!Hl 

,llJHI n HC!lMaT!\'lCCl\HX' rn.1panJ1H'l!>-
CKHX H ppyrHX npuBOJlO!l 

.ll.rn py<11Jb1 x wmn.110B 
PyKoflTKa y;io6Ho pacrroJ10111e11a c Ma• 

JJLJM 11uana~oHOM yr .r1a ee OTKJIO­
HCH!l fl 

C 6:0.%Wm1 .111wnaJ0Ho\1 yrna ee O'N 

KllOHCHHfl (no.we 90°) 
YcrauoBKa Ha oriopw c orpaHJl'leH• 

uoil n.~OClWCTblO KOH18KTa (wru­
p11 !I ,&p.) 

y CTaHOBKa Ila f!Jl1lCTHllbl H Jlpynee 
9.lCMC!ITbl c 60JlbWeii noaepXHO­
CTblO 

BeJJH'lllHY Heo6xonmn,rx c11J1 sam1n1a cJJe)l;yer pncclUJTbJBan, c 11a1160.1b· 
weiJ TO'l:Hocrr:,ro. Optt 3aBbJWeHHOM ee 3Ha'lerrnH yBeJI11qnBaeTc5l cro11MOCTb 
HsroTOBJJeHH5l H 3KcnJJyarautt11 npt1cnoco6J1ettttif sa clJeT yse.111qeamr 
ero ra6apnroB 11 Beca, )l;rrnMeTpa ntteBMaT11qern11x UHM!HJI.pos, pacxo.n..a 
c·arnTOro nos;i,yxa 11 T. Jl.. 

3amm.:eHBbJe sHaqemrn CHJI He a ~ 

06ecneq11saroT Ha,Ilemuoro sam.mrn ~P 1 ~ap 1 aaroTOBKH. 
PaccMorp1n1 octtoBilhle CJJyirnn 

B03.IJ:eikrnirn Ha saroroBKY cnJl 
pe3amrn, c1u1 saflrn~ia 11 ux MO· 
MeHTOB. 

I. Cwia sa)K!l~1a Q H CHJ!a 

pesamrn P .n;eiJcrnymr B O,!IJIOM 

Puc. 29. CxeJ>:a B3W:Mo;<elknmn c11.1 pesamm 
u cn.1 3a;.1mMa fla 06ria6arh1BneMym ,o:eraJib I 

Hanpas,nemrn H npm1H1:1m1or 3aroTOBKY 1 K onopaM 11pncnoco6JJettHSI 
(puc. 29, a). ECJ1H CH.Ila p He Bbl3b:S3.eT Cjl,3Irramm11x CllJl N, TO Q = 0; 
9To Hatt6o.ne 6.1aro11p:unub1!1 cJiyqat1 JHcno,101Kemrn cHJI. Ta1wfl c .. 1yqafi 
IJMeer /\1ecTo np!I np:::n51rHDaHHH orsepCT;;!i Ha nporn;-KHOM CTaH!<e. Kor:r.:a 
Bosnm<a!OT c;i,;rnrarolll,,tte cuJthl N, 1-:e ccnna;i,mow,ue c Hanp:rn,JieHueM 
Sa)l{!fMHblX CHJI, TOr,!l,a Q = kN. 

2. Jletfcram1 CHJT 3a}lrnMa Q H CH • .fol pesamrn P B3aHMHO npcnrnono­
JJOIBHhI (puc. 29, 6). Be;•n<JHHbT crurL! 3anrn~rn onpen,e.'!HIOTCJ'J H3 paaeun­
sa Q = kP. 

3. 3arorosKa I 6a3npyeTcH Ha ycnrnoscqHh1X 3JJeMCHrax np11cnoco6-
J1emrn H npH.iKHMaeTCH !{ HHM CHJlOlf 38iKHMa Q, a u1.1a pe3amrn p ,'J.eHCT· 
syer B nepneH.UHKymipttoM HanpaBJJeH!IH (pttc. 29, e). CttJTe pesamrn P 
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npOT1rnoJ1,e1krsym CHJibt Tpemrn T Me}J(!J;y onop1wfi noaepXHOCTbIO npH· 
cnoco6JTeHirn n HHmHeii 6a3oaoll: nJIOCKOCTblO )lel'aJIH, a TaKme Mem.ny 
sepxttefl OJIOCKOCTblO .neTaJJH ll noaepxHOCTblO 3am.11Ma. 

, Tpe6yeMaH cnJia 3am11Ma Q onpe,lleJIHeTCH no qiopMyJJe 
Qf1 + Qf 2 = kP. (80) 

Orcro.na 
kP 

Q = f1 + f2 • (81) 

rJt,e !1 fl f2 - K03!fXimr~HeHTbl tpemrn: 38fOTOBOK B Mecrax samHMa H Ha 
onopax. 

TipH f1 = f" = 0, I cnJia samnMa Q = 5 kP. 
4. 3aroTOBKa ycrnHOBJieHa H saKpenJieHa B rpexKyJialJKOBOM naTpO· 

Re (p nc • 30, a), Ha saroroB KY ,11;eH:crn yeT Kp yrnUJ,H fi MD Me KT M pes. c1pe4 

MHUlHHCH nosepHyTh ee BOK• 
pyr ocn, H oceaaH cocraBJIHJO. 
ma.11 ycn.rJHH pesamrn P~. Han· 
paBJleH H3H no OCl! Ji CTpeMH• 
w;aHcff ee c,nBHHYTh. CMJia 3a· 
mm.ta onpe,neJIHetcH us pa· 
BeHCTBa 

a 

Pee. 30. CxeMa BSaHM011eknmR CH.II pe3amm 
H cH.11 samm.ta Ha oopa6a1 bIBaeMyio n.e1a.11b I 

npli ycTaHOSKe 

Q - QCYM 
- z t 

QeyM fR = kMpw (82) 

(83) 

(84) 

ue Qcy•1 - cyMMapHaH cuJia 3amttMa sceMH 1<yJJa1rKaMtt, 1t; 
f - rw::icWinntteHt rpeHHH MelK.llY noaepxKocrnMR JJ.eranH H KyJialJKoa; 

R - paJ1.Hyc saroroaKH, .i1u1; 
k -- K03Q$HUHCHT 3anaca; 

Mpe1 - MOMeHT CHJJLI pe3aHHH, H. • M; 
Q - c11J1a samttMa, pasBimaeMall OJl,HHM KyJJatIKOM, n; 
z ~ l!HCJIO KyJlatil<OB, mr. 

Tipn 6oJJbWOM 3HatieHttH Px noJ1yl!eHHaS1 cnJ1a np0Bep11ercsi Ha npo· 
,l{OJlbHbdl C;l.Blff 110 cpopMyJle 

Qcy.J > kPx, (85) 
Tor,!l.a 

kP' 
QcyM :;;i. T • (86) 

Ko3¢qmUHeHT f s sanncnMocru OT MarepnaJJa KyJJalJKOB pet<oMeHJJ.Y· 
ere fl 6p atb H3 ra6n. 66. _ 

5, 3arorosKa ycrnHosJieHa f-1 3a1<penJieHa Ha uanroaoll: onpariKe 
( p11c. 30. 6). n pH oopa6ome B03HIIKaeT MOMeHT pe3aH HH M pe3, crpeM flUlH MC fl 
noaepHYTb .n;eraJih BOKpyr OCH. EMy npOTHBO)l.eikTByer MOMeHT CHJ!bl 
TpeHWI Mrp. B03Hl-1Ka10mm1 Me)K,11;)' 6a3Hpy10meit noBepXHOCTbIO 3aroros1m 
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u ycraHOBO'IHOH: nosepxttOCTbIO uaHrn. CyMMaptta11 CHJla sa:mrna, paa· 
auaaeMa11 aceMu Jienecnrni\m uaHrtt, 011pe,lleJI11ercH no ¢opMyJie 

Qcyr.J R = kM pe31 (87) 
OTKy.ll.a 

Q - kMpe3 
CYM - -;R' (88) 

Tiptt pacqeTe BeJHl'BIHbl ClIJI 33}1H!Ma Jl,JJH npllCOOC06JleHHI~, r.n.e TipK .. 
MeHRJOTcH nepe,n:aTolfHhle Mexatttt3Mbl, ueo6xo,11,:uro y•nITbJBaTb nepeM .. 
TO'lHble OTHOllleHH 11 3Tl1 x MeX8Hll3MOB. 3Ha 'lCHIJ e 38MHMHOtt c I lJl bl 6y .D.t'T 
aaattceTb or BeJlll'IHtthl ucxo;i;ttofi CHJJbJ N, pa3anaaeMofi npnao.noM, 
u nepe,ri;aTO'IHOfO OTHOWCHHR Me)K)l:y HCXO.llHOfi CHJ!Oll N H CHJIOH Q: 

Q =Ni, 
rne i - nepeAato'IHoe ornowettne Mexamt3Ma: 

. Q 
i = ;.r. 

PaclfeT cHJI S<lJKJIMa npn caepJIHJibHblX pa6owx 

(89) 

npu BbllIOJlHeHHH CBCpJJHJlbHOH onepaUHH Ha 06pa68Tb1B8CMYJO .ll,e­

'f8Jlb ,11.eilcTBymT pasJlll'IHO HanpaBJleHHble CllJlbl II MOMCHTbl. B 3aBHCU• 
MOCTH OT xapaKrepa H HanpaBJJCHHR B38HM0,1l€HCTBl!R CHJI 38}1<l!Ma, pe3a· 
H HR H HX MOMCHTOB H8 u60J1ee xa pa l<rep HbJ CJJe,uy !OW.He CJl Y'!a JI. 

Pttc. 31. Cxe!l!a ycrnHOBllH newJrn H pac-
11ww11\emrn ciw np0 caepJJettuH c TOP· 

UellhJM SMKUMOM 

1. Ctt.11a samnMa u cnJJa no.nalJH )l.eil:c1ay10r B OAHOM HanpaBJJCHHH, 
nplDKHMa51 38f0TOBKY K ycraHOBO'IHbJM nonepXHOCTHM npHcnoco6JJe .. 
Hll51 

,UeraJib 1 ycwttaa1msaercst tta HlDKH1010 6a3upyKllll.)1lO noaepxttOCTb 
n np mKttMaetc51 Top uea WM 3amHMOM (p HC. 31). Boattu1<a10w.M1 cnJJa 
pesaHH51 p C03ll,aer MOMeHT, KOTOpblH CTp€MHTC51 noBepHyTb 3afOTOBKy 
BOKpyr OCH 00. &roMy MOMCHTY opOTHBO,!leilcrayer MOMeHT tpetttt5I, C03· 
,!laBaCMblH CHJ!Ofi 3amttMa Q H ocenofJ CHJIOH Po. no3TOMY BeJlll'IHHa CHJlhl 
samuMa 6y.n.er He3HaqnreJihtta, otta ,11.omKtta tta,11.e:mtto 3a:maTh .n.eraJib 
TOJlbKO B MOMCHT sacaepJJHB3HH51. 

CuJJa sa}l{nMa onpeJI.em1erc5I no cpopMyJJe 

2M 
(Q + P0) fr= 7kR, (90) 

155 



OTKy,11a 

Q _2i?MR_p 
-dff 0• (91) 

rAe f - 1m3qxpnunettT TpeHirn; 
P0 - ycivrne no.11a<JH, H; 

k - rm3¢qrnuueHT sanaca; 

r = D-D}. 
2 • 

M - Kpyn111i.11ii ~IO\ieHT, C03.llaBaeMbIH cser.'!oM, H • M; 

R - paccTOllHIH! OT ocn CBe1rna .'J.O octt ,11,enm1, M. 
2. 3arOTOBKa ycraHaBJIHBaeTCH B nptt3Me H npmi<IIMaerCK· npHXB3TOM: 
a) ycttn11e no,11,al£H n cttna saJ1mMa o).l.mrnKoBo HanpasneHhI tt npm1rn-

Ma10r saroronKy K ycn1rnsocm.h1M noBepxttocrnM nptt3Mbl (pttc. 32). Bos-

Puc. 32. CxeMa ycrattoBKH .11eraJ111 n 
npHJMY a p::icrro.101Kemrn Cfl.1 np!i caep­

J1 ea1m 

HHKa!Orn;aH OKpyRrnall CHJla pe33HllH p B Ha'I3Jlbl-folii MOMeHr CBepJieHHH 
MO/Ker C).l,BUHYTh .!l.,eTaJih B OCC'BOM nanpaBJJeHim, a npH ,11,3JlbHeiiweM 
csepJieHirn )l.eraJJb Momer nposopal£unarbo1 noKpyr OCH 11 O.llHOBper ... 1eHHO 
npun0!1,HHM3ThCS:I Ha npll3Me. 

Cu.1a samuMa 6e3 y<1ern CHJibl no,!l.a'ln onpe.llel!Herrn no tjiopMyJie 

. " 211MpeJ 
Qf1+QfzSIO2 = -d - (92) 

HJIH 

(93) 

r,11e a - yroJI npn sepw1rne npus~thl, epaiJ; 
6) ccesaK CHJla npH CBepJH'.HHH ttanpaB.rie1rn B,'J;OJib OCH 'saroTOBKlf 

n nepneH.!!.HKYJJHp.Ha K CHJJe sam:mrn. 
Kp yrmum'f MOMeHT pesaHH H M rei• DOJHHKa IOIU.ll ti np n csepJiemm, 

6y.n,er CTpeMMTbCSI JJOBepHyTh )leTaJlb BOKpyr OCH, a MOM€HT rpemrn, 
cos)J.asaeMh!H.; CHJiofi samnMa,- npenHTCTBOBaTb STOMY. CnJia no,!l.a•rn 
Pu 6yJ(er crpeMHThCfl CJJ;BHHYTh saroroBKY B,!l;OJih ocn. 

Heo6xo;:i;HMyio se.rrn:qmi:y CHJihl 33/ll:HMa orrre.11e.rnKlT no cpopMyJie 

Q ~ (t 1 + f 2 sin ; ) = kMpe3 (94) 
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llJHf 
2flM~~~ Q - ,,., 

- D (t t + fz sin ; r (95) 

DoJiyIJeHHOe 3H!ltJemie Q raio1<e cJJeµ;yer nponep11Tb Ha orcyrcrnne 
oceaoro CMerue:-11rn 3a roTc s Ka: 

Qf1 + Qfisin ; = kPo (96) 

HJJH 

Q !.Po =--'---
/ 

. a 
l + ftSln z 

{97} 

Pac'-leT CHJI sa11mMa 
npn o6paoorKe ,!l,era.-1e~ Q>pe3epoeanneM 

<l>pe3epoaaHtte BKJJIDllaer pa3JlttIJilble !"l~ero.n;M 06pa6or1m c pasJJnIJRbr­
MII no Bt;.1lI'IHHe n HanpaBJ!eHHIO CH.'IaWl pe3aHIHL 9ro ycJIOIKHH€T onpe,11,e­
JJeHne norpe6Hofi CHJ!bl 3a)l\11Ma c llCilOJih30BaHH€M e,11,HHOH MeTOnJ-IKH. 
nonoMy npu pac11e-re cttJibI 33/KHl\fa ucnoJJt.syJOTc~ ynpomeHHble cnoco6hl 
c np1n,1eHeH11eM nonpaao1rnb1X K03$PnuHeHTOB. 

(l CT-;/ 
. '··./\... ' .)to=---:.,-.---, 

p 

j 0 

z 

P;ic. 33. Cxe~m cn.i, .11eilcrny10:.u11x npfl (j.>pe3eponai:m1 

Paccl\101puM.MeTo,rr,1my pacIIern cHJI 3<nEnMa ,!l.JIH Han6oJiee pacnpocrpa· 
HeHBblX Mero;1.oa cppe3epoaamrn c npm1omrnefrnoii noAa4eiL ~ 

CT p lI ¢ p e 3 e p 0 B a H lI H T 0 p ll e B 0 H cp p e 3 0 ii A€TaJJb 
6asnpyeTCH . OCHOBaHIJeM u 00!\0BOH n.'lOCHOCThlO c ynopOM B TOpeu 
(pnc. 33, a}. DpHMeHf.IeMbJe ,TJ;Ba 3miou.1a, ~eiicrsytoume nopw1JJb1IO K 
noaepXHOC1'R aaroTOBKH, ;J,OJJ}l\llbl C03JJ,aTh c1rny 33)1{Jll'lta, np1mmCTBYlO·· 
myIO nepeMemeamo 06pa6anrnae:,1or1 saroroaJ<u rro.n. ,!l.eticrnHeM ropH­
soarnJihHoli: COCTaBJHlfOlll.eii CHJJbl pesaHHH pH' 06wrno CHJibl Ql ll Q2 38)1{1{­
Ma o6onx npttxBaTOB paBHbl, ll, c"1eJ.1:0BareJ1bHO, CllJJbl Tpemrn T1 H T2 
TO}l(e raBHbI. KaK H3BeCTHO, CttJia rpeHttH paBHa npott3B€..!i:OW:O CH'1!:.I 
sammrn Ha Ro:i¢qmu.aeur rpemrn: Qf. TorAa Mo11rno sam1ca1b 

T1 = T2 = T = fQ. 
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Ha,11en<Hb1fi sa11rnM 3arOTOBKH ot'.iecneqnaaeTcH nptt yc.11oaHtt, ecm1 

2fQ :,;;. kPH 
llJIH 

Q 
_ kP

8 

- 2/ I 

r,1,e f - rw3i:fxfmuneHT Tpemrn (Ta6,1. 66); 
k - 1w3<p:tmuueHT 3anaca. 

(98) 

(99) 

66. Ko9$(j!HU.11eHT tpe11m1 Melll.ay 11011TaKT11pytow,11M1t nooepxnotTS1M1t 

C.XTO>lHl't KOH1'a!\Tl'PYIOll.\llX nosepXHOCl'en (6a3J<PYIOll.\He noBepXHOCTll 
J\tTaJlll u y~nrmoo"" i.ie noaepxflocrn np11cno~6JJellH~) 

06pa6oTalllible 6a311py1oll.l,1te nosepxHOcrn JJ.elaJm n ycrn11oao'IHble 
n.11acw u K 11 

Heo6pa60Ta!llrble 6aaupyJOnwe nosepxaocru D,eTaJiu If ycrauoBO'luble 
UITblpH co cqiepH4.&KOli fOJIOBKOH 

Heo6p;i6oraJJttble 6as11py10utue noseprnocrn Jle1'8Jlll u p11'.~J1e111;.1e yern· 
HOBO•rnwe aJieMeUTbJ np11cnoco6J1emrn (onopbl, ryOKll, KyJJa'llili) 

0.1-0,15 

0,2-0.3 

o.s-o,7 

Jleikrntte OKpy:nrnofi CHJlhl p BOcnpHHHMae1cH 6oKOBhlMH onopaMH 
npucnoco6J1eH H H H n p u p actJeTe aanrnr.iHofi CHJI hi He y •u1Tb!BaeTCH. 

Tipu ¢pesepoaaHHH uenttHApuqecKo~ ¢pe· 
a o A (puc. 33, 6) Ha .n..ernnb Aelicraye-r paaHo.neikTByJOw,aH crrna pe3aHIHI 
R, KOTOpaS1 co3,n:aeT r.roMeHT Rl, CTpeMSJW.ttfics:r noaepayrb ot'.ipa6aThlaae· 
MYJO sarOTOBKY BoKryr TOtJ:KH OITOpbl o. flponrno.nettCTBlie 9TOMY OKa3bl• 
eam MOMeHThl, co3.naRaeMb1e caJJ ai.m rpeattH T 1 u T 2 aa11WMHhlX np tt • 
xearoB n p ucnoco6.llem rn . 

.lfos:r onpe,!I.eJreHHH ClfJl TpeHll_fl COCTaBHM ypaBHeHHe MOMeHTOB CHJI 
OTHOCHTt'JlhHO TO'IKH onophl 0: 

Rl - T1!1 - T 2l2 = O. (JOO) 

DpttHHMaH, '!TO CHJibJ rpeHH~ T1 tt T2, K0Top1.>1e co3.n;a10Tc~ npuxaa­
TaMH, aeikrn y 10w.nM e or oit.Horo np 1mo.na, 06b1tJ:ao p asH w, r. e. T 1 = T 2 = 
=oi T, nony'IHM ypaa11eaue MOMeHTOB a. Btt)l.e 

Rl -- T(/1 + /2) = 0, (101) 

T = _!!!._, 
11 + li 

CnJia 38.>!UJMa Ha Kam.noM npuxaaTe 

Q = k:. (103) 

Pac"leT JJ.OnycTHMou norpewnocrn u3rOTOBJICffHR npucnoco6neu1u1 

l.JT06h1 o6pa6oTaTh ,n:eTaJib ua C7a8Ke, aeo6xo,n:nMo Bhl,n:epmaTh aa.11,aa­
HYIO TolfrioCTb pa3Mepoa, 4'opMhl n:oaepxaocreA n ux B3aIIMHoro paCIJOJIO· 
1KeHHR (11enapaJIJieJibHOCTb OTAeJihHblX nosepxHocteii y .AeTaJiefi tuna 
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mmT, Kopnycoa, Hf'COOCHOCTb OTBepCTHA, HenepneHtr,llKYJ!Rf HOCTb QC[) 

WJJIHHt1.pHt1eCKOii noaepxHOCTH K ee rnpuy l1 T. JI..). 
npH OOCTpoemm TeXHOJIOrHlfecKOfO npouecca H BWfope 06opy){OBa• 

HH51, npucnoco6JH~HHtt H Apyrofi OCHaCTKH yti:HTbrBaeTCH B03MO/KHOCTb 
ooecnel!eHH.11 33,ll,3HHOil TOllHOCTH B 33BHCHMOCTll OT npttMeHem1n pa3JJtttl.• 
l:lbIX MeTOJ{OB 06pa6orn11. 

B ycJIOBttnx cepm"rnoro ll Maccosoro npon3soncTsa T01JHCC1h cCt:cnc· 
qusaeTcSi aBT0!\·1arw.iecKu Ha npe,11.aapJJTeJJbHO HacrpoeHHhJX crnHKax. 
flpH TaKOM MeTO.!le o6pa6oTKH ,!I.JJ51 yCTa.HOBKH oopa6aTblB8eMCH aeramt 
B p.11,ll,e CJJyirnea HCilOJlh3YJOTCjj: MHOroMCCTHble np11cnoco6JleHllR. 

HapH.!I.Y c npoqnMH qiaKropaMH Ha norpell.IHOCTb 06pa60TK11 oKasblsaer 
anttmrne norpernHoCTb usrorosJ1emrn npttcnoco6J1emrn. Hero'lllCCTh noc· 
JJe;mero np HBO,!l!IT K norp eWHOCTII OOp aOOTKII IlO Bhtnep R<H BaeMOM y p 83Mep Y 
u a OOJJbIUHHcrse cJJyl!aea K norpewHocr11 B3attMttoro nOJJoJ«eHH5:! o6patio­
Tal:IHOH tt 6asoso(1 noaepxnocretL 

Optt yc1attosKe JJ,era .. 1eil s MHoroMeCTHhIX npttcnoco6Jie1111Rx H3·3a 
B3aH~rnoro CMeIU€RII5:! ycTaHOBOllHblX 3Jl€M€HTOB o6pa6aTblB3€Mbl€ .u.eTaJJH 
Moryr no.11yqttTbCH pasHhIX pasMepoB. 

EcJitt )leTaJJb o6pa6arblBaercH Mepttb!M HJIH ¢acoHHblM nttcrpyMeHTOM, 
TO norpeWHOCTb npttcnoco6J1ettttfl He OK83blBaeT BJillHHH5:! Ha TO'IHOCTh 
BblDOJJHeHHOro pa3Mepa II He Bb13h!BaCT HCK8}1{€HIJfl ¢opMbI o6pa6aTblBae­
MblX noaepxHOCTeiL 

lJro6hr onpe.u.emITb norpewttoCTh npHcnoco6.11emrn, Ha)l.o yqJJTLIBaTb 
MeTO)l o6pa6orKH, nm npncnoco6Jl€Hl15J, KOHCTP)'l\UHIO HHCrpyMeHTa " 
cnoco6 ero CBSJ3H co craH i<oM. 06pa6oTKa a KOHJIY rnopax, HMe1ournx no­
rpewHOCTh H3fOTOBJieHirn, BblSblDaeT norpewHOCTH t..i€IBU€HTpOBblX paCCTC· 
5:!Hllii o6pa6aThrBa€Mh!X orsepCTllll 11 paCCT05:!Hll5:! OT yctaHOBO'IHOM 6aabl 
11.0 OCH o6pa6arbmaeMoro orsepcnrn, Ec.11u o6pa6orna ae,11.ercR MepHbIM 
HHCTpyl'l1eHroM, wapmrpHo coe.zurneBHblM co wnm1,n:eJ1eM cTaBKa H no.11y­
ti:aroru,uM 11anpaBJiem1e qepe3 ROHAYRTOPHYIO BT)'JlKy, to HenepnettAHKy­
m1pHoCTh OCH BT)'JlKH K ycraHOBOqHbJM 9JieMeHrnM npucnoco6JJeHHl'I 
Bbl30BeT Henepnea.n1myJrnpHOCTb OCH o6pa6aTblB8€MOfO orsepCTWI K 
onopttoMy ropuy saroroBKll. 

TgcttHOCTh Jl,HaMerpaJJbHhlX pasMepoa o6pa6an:.maeMblX OTBtpCTliH He 
SaBIICllT OT TOllHOCTH npucnocc6JieHtHI, a nOJlO)l\(:'HHe OCH 38f010BKH -· 
OT fCOMeTpW-IeCKOH TOqHOCTH CTaHKa. npu HCilOJJLSOBaHHll llOBOpOTHblX 
H ,.!l.eJJureJihllbIX ycrpoi'Icrn ux norpewHocrh .Il.1CT norpewHOCTb yrnoaoro 
pacnonomemrn 06pa6arh1BaeMbIX noaepxttocreii. 

flpu o6pa6orne !ppesepoaattneM, crporaHtteM, npornrttBatttteM B MHoro­
MeCTHOM npucnoco6JteHHH TOllHOCTb sa,11.allHOfO pa31'1iepa H TO'lHOCTh noJJO· 
metttt$1 o6pa6aTblBaeMb!X- II 6asOBblX noaepXHOCTfii ,!leT3JIH 38BHCHT or 
no.nomeHH.11 ycraHOBOti:HblX ~JieMeHTOB npucnoco6JieHIUl OTllCCtc:TeJihHO 
Jl.pyr .n.pyra H peIByruero llHCrpyMeHra. HenapaJIJJeJJbHOCTh yCTaHoBOll· 
HblX 9JieMeHTOB OTHOCHTCJlbllO IlJIOCKOCTH OCHOBBHUJ'I npttcnocc6JleHttfl 
Bbl3bIBaer HenapaJJJleJJhHOCTb ycraHOBOllHOfi H o6pa6aThmaeMol1 noaepx­
HocTeA ,lleTaJIH. flpn HaJIHqlfH .n.eJIHTCJlbHblX H IlOBOpOTHblX ycTpoikrB 
HX HeTOllHOCTb Bhl3h1Ba€T norpeurnOCTb B33HMHOro no.11o:a<eHHH o6pa6a· 
Th1aaeMb1x noBepxaocreii. 

HeroqHoctb ro1rnp tthl x, pacrol!H hlX, WJimpoaaJI hH blX np ncnc co6JJeHm'.!: 
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(Jl.JIH I{ p yr ;lOllIJl 11<floB 3JlbHblX If IlHYTP llWJI mJ:ioBJJlbH b!X CTaH KOB) BJI JHieT 

Ha B3am,moe noJiomem1e 06pa6aTbmaer.10ii n ycrnttonoqttoiI noBepxttocTeti 
3aroTOmm, o,tl,HaKo ue BJHHleT Ha norpew11ocTh ¢opMh1 06pa6aTbIBae111b1x 
TIOBep x ll ocreft ll TOIJllOCTb ,ll.1131'\JeTP a,n bH b!X pa3Mep OB. 

B ycJJ OBI! H x e,llttH 11•moro HJJ 11 Me .1 Kocep n A ttoro n poll 3BO,llcTaa n p 11 
HCllOJib30BJHHH y;11mepca.%1IbIX J!.'Ill OJlHOi.Jl~CTllbJX cneUJIJJJbHbIX np11-
cnoco6JH.'U 11 it, Koma 3a,n:airn hl Ii p n3Mep o6ecne'-! ! maerc51 sa cqef nocJie)J;osa­
TeJibHOro CHHTHH cTpy2KCl{ npo6HhlMil npoxo,ll.aMtt, norpewIIoCTb npucno­
co6Jie1rnr1 He BJ11rneT tta TO'HIOcTb Bb1CTOJJHS1e111oro pa3Mepa 11 norpewHocrh 
qiopMbT, a JJllWb BbJ3:,rnaer 113~1ene11ne B3an11moro nonoX\emrn nonepxHOcTefl 
saroroB1m. 

Ha TO'fHOCTb o6pa6oTKil BJJHHeT pH,ll. rexttonornqec1rnx cf>aKrnpos, 
KoTophle Bb!3LrnaiOT cyMMapnylO norpernHoCTb. B Hee BXOJUIT: 

el'i - norpewnocrn 6asuporrnHH51 3afoTOB1m s npncnoco6nemm; 
ea - norpernnocTn, B03mma10mue B pe3y.IJbraTe ,ll.ecpopMaunn 3aro­

Ton 1m n n p 11cnoco6J1emrn np n 3a Kpen nett HH; 
BycT - norperunocTH ycrauosKn npncnoco6JleHirn Ha CTa1rne; 
Bop - norpeWHOC1ll, B03HHKillOlUHe B pesyJJbTJTe HeTGllHOCTH ll3f0· 

TODJleHll51 np llCJ10C06.~eHmI; 
e0 - norpewuocTb yc1auoB[{Jl 11 cMememrn pemywero n scnN10ra­

re,1b11oro llHCTpyMettTa ua CTaHl{e, Bb!3blB8eMa51 HeTO'-IHCCTblO 
l13fOTOBJJeHll51 11anpaBM11ow,11x 3J1e111ettTOB 11pucnoco6,'1emrn; 

e1m - norpeumocru, 1303mma10rru1e B pesyJihTaTe 11sttoca JJeTaJieif 
n p ucnoco6nen n SI; 

!1y - 11orpeurnocrn o6pa6oTKn, B03HHKa10ume B pe3yJibTaTe ynpyrnx 
.r.:c¢opMJUIIH TeXHO.~ornqccKOH CHCTeMbl CT11HOK - npncnoco6· 
JJeune - saroroaKa - m:CTpp;eur no;:i; BJIH51HlleM en.II pe3a· 
mm; 

11,, - norpeumocnt o6pa6oTKII, Dhl3bJBaeMble pasMepnLJM 113noco111 
U!ICTpyMeHTa; 

Ila - norpewnOCTH HacTpOttKH cramrn; 
Ill,µ - norpewnocrn, so3mmaiouu1e B pesyJJLnne reo11teTp11r.iec 1mi1 

llf.'T04HOCTII C.TaHKa; 
/1T - norperrrnocrn, aosnnKa1011.u:e B pe3)!JibTaTe w11meparypHhlX 

,!J,e¢opM3UHl1 OTJJ;eJJhHh!X 3BettLeB TeXHO.'!Ofll'l'<2CKO(J CllCT€ll!LI. 
Bee y1rn3aHHbie cocrnBJI5l10mne BXO.ll51T s cprnrapny10 norpewnocTb 

o6pa6oTKn. MeTO.IJ.HKa HX pac'-!ern JJ:OCTaToqno no.upo6Ho H3JrnraercH s 
yti.e6nofi 11 cnpasoqnof1 nmepaType [33, 34, 35, 361. 

PaccMoTpllM onpe,)\eJJemie norpewHocTe1i, Bb!3Ba1rnb1x neTOqHoCTblO 
H3roToB:remrn npHcnoco6J1emrn. Cne,11;yer on1eT11Th, 1ITO 11.0 HaCToRmero 
BpeM~HH H('T o6menpmrnTOH ~IeTO,!]JIKH pactiera .nonycrnMOH norpeWHOCTH 
tt3rOTOBJien1rn npttcnoco6.1enm1, a TaK>Ke o6ornosamwx pernaMeHrnpo­
BaHHbIX ,ll.8HHh!X. 3rn111 o6bSICHH€TCH TOT cpaKT, t;:TO AO CBX nap npu onpe· 
,11..eJJettttlf TO<tHOCTH 113fOTODJieH 1 rn n p ncnoco6.r:em151 no.'I 1:..sy10Tc 51 npainn<iec­
KttMH peKo~ett.n.aumIMH, KOTOph!e He f!BJIHIOTC51 crporo o6ocnoBaHHLIMH, 
n noJib30Banne HMH npuao)lnT K oUJ1160'-IHh!J1.1 pe3YJJbTaT8M. BoJiee npa· 
Bl!Jlbl!O H3XO,IJ;i!Tb norpeUJHOCTH pac<IeTHO·am1JlHTHlJeCimM cnoco6oM. 

Cyi,mrnpnaf! norpeumocth o6pa60TKH onpe,ll.eJ151eTC.5! KaE cy11111!a Ecex 
COCTaBJI51IOUl.l'tX, OKa3hIBa10w.a51 smrnmie Ha TOlfllOCTb noJ1yqe1mH 3<1)1.aHHb!X 
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pa3\tepoB, H .ltOJDKHa 6b1Tb MeHbllle .a.onyc1rn Ha COOTBeTCTBytomHii sa.n.att· 
Hhlil pa3Mep 3ar0TOBKH: 

1:e<XS < 6, ( 104) 

r;i.e 6 - aonycK Ha COOTBetCTBy10rn,11ii pasMep pacnono>KeHHSJ o6pa6aTbI· 
saeMb!X rrosepXHOCTefi saroTOBKH, 38,l:i,aHHbIH no qepTelliy' MM. 

CTptt pac11ere Il 0 r p e ill H 0 C T ll 6 a 3 H p O B a H H SJ e6 }J;JlSJ 
,IleTaJICH, o6pa6aTbJBaeMblX tta HaCTpoemrnx CTaHI<aX B cepHHHOM H Mac­
COBOM rrpoussoii.crne, MOJKHo np1rnttMaTb qacTb 3HalleHHSJ e6 • .3To o6oSJC· 
HSJeTCSJ TeM, llTO npn onpe.n;enemrn norpellIHOCTH 6asnposamrn np1rnnMaeT· 
cSJ noJJnoe noJJe ;:i:orryrna H pac11eT Be;:i:eTCll no tta1160,1bWeMy u Ham:e11b­
rneMy npe.n;eJJbUblM pasMepaM D. BepoflTHOCTb Il05lBJJeHirn .n.ernneti c Tairn· 
MH pasMepaMU np H o6pa6orne l!X B ycJJOBHSJX M8C'COBoro l!Jlll cepnttHOfO 
npOH3BO;J;CTBa He3H aq ~neJJ bH a. ~ q HTbIBa ll, l!TO xa pa KTep pRcnpe ,!l,eJleHH SJ 
pa3Mepos o6pa6aTbJBaeMb!X .neTa.11eH: 6Jltt30K K HOpMaJJbHOMY, ,nJJSJ pacqe­
Ta norp<'ll1HOCT116a3BpOB8HIHt MQ)l\HO npmrnMa Tb KOSq¢1nure1iT k = 0,8-
-0, 85. np 11 3TOM np ouettT p He Ka 6y .neT pa BeH 1-1,3. T or.n;a norp e llIHOCTb 
6a3HpOBaHJ!SJ 6yn:eT paBrJa (Q,8----Q,85)ec;. CTorpelllHOCTb 6a3UpOBaHHH l':o 
MOll<eT 6b!Th paccqttrnHa no ¢opr.1y.'la111 ncxo.n;H H3 cxeM 6a3npcBaHHH 
(rn6,1. 36). 

norp ewH OCTh sa Kpen.'leHJrn n p 11 HIDI ac:Tc l'I no rn6n tt 11a111, np nse.11.e u­

H hIM B pas,ll,e.1e «Pacl!eT np1myrnos 11a o6pa6on<y)). 
CyMMapHaH rrorpellIHOCTh np Hcnoco6JJe11ttst 

enp B03lmKaeT H3·3a Hero<iHocn1 IJ3fOTOBJ1eH11H Jl,ernneil npttcnccc6.11eH1rn 
c6op1m. 11.onycnmyJO BeJJJllmtty norpewuocrn Heo6xo.um.10 onpe.n.e· 

JHl.Tb npu npoe1ff11posamm. 
n 0 r p e w H 0 c T b y c Ta ff 0 B !{ H rr p H c n 0 c 0 6 JI e H II H Ha 

CTaHOI{ eyn BoJmmaeT B pesy.'lbraTe sasopos 111e)1<.Jt.y ttanpaEJJ5!IClll,HMH 
UJrrOHKaM!f np ucnoco6,1em1fi H T ·o6pa3Hhrnm nasa11m CTOJla .n;.TJ SJ cppesep­
Hb!X, paCTOllHbIX JI ,npyrnx npucnoco6,1em1fi. 

UnH yMeHbwemrn 3THX norpelllHocrel1 pe1<0MeH;:r,yercH TOll1ree 11sro­
TaBJ1HBaTb noca,'loqHbJe Mecra, a ttanpaBJISJIOlll,tte rnnoB 1rn pacnoJiaraTb 
no [{pa HM Kopnyca np 11cnoco6J1emu1. .Il,JISJ 0pama10m11xcSJ npncnoco6JieHHif, 
ycTa Ha B.111Bael1fhJX Ha TOI<a pH bIX, sy6ocppe3ep H bl x II AP yrn x CTaJJKa x. 
norpellIHOCTb 38BHCHT OT TOl!HOCTU BblBepKH no ycraHOBOllHb!M nosepXHOC· 
Tl'IM u TOllHOCT!J yCTaHOBIO! B 6asupy10w.ne rne:i.n.a CT3HK8 {Konycttoe 
ornepc'Tne illmrn.n.e,rn cra1ma, uettTpaJJbHoe ornepCTl!e cTo.11 a n T, .ri;.). 
H anp n111ep, ecJJ n rrp Hcnoco6Ji eH tte ycr a tta BJJ 1rn aeTC}] ~1 a ueHTp npy10u1,11ii 
ITOSJCOK WOllH)J,€JJ51, TO rrorpewttoCTh ycrnHOBKH B03Hll!rneT H3·3a rapaH· 
THposattuoro sagopa Mem.;:i;y t<epnycoM u uettTp11py1011um noHcKoM wm1H­
.uem1. PacqeT se.1J1qtttthr norpeUJHocreii eycT nano Becrn cornacuo cxeMe 
ycrnttos1m rrpucrroco6.11ett11H 11a cTaHKe H pyKoso.ncrnosaTbOI r.iarepua­
J\JMH noco61rn l36l. 

florpeUIHOCTb nepeKOCa 11 CMemeHHfl pelli)'lll,e· 
r 0 H H c T p y M e Ii T a {)" B03Hl1K8er H3-3a HeTOl.JHOC'flt H3rOToDJJeHlrn 
nanpaBJ!fllOlll,JJX 3JJeMeHTOB np!!Cl10COOJJ€HH51. CTpu paclleTe BeJJlflll!Hbl 
TI :Jrp eWHOCTH p y KOBO}J;CTB ymTC fl cxeMOH Harrµ 8BJJeH II SJ pe>1\)'lll€I'O JHICTp y. 
MeHTa. flpu OTC}'TCTBHH HanpaBJJ51.IOW,llX .9JieMeHTOB norpeWHOCTb He y•m· 
Tl>!B8eTCfl, 
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tfro6h1 onpe.a;eJittTh TO'IHOCTb npucnoco6JJeHHH .llJlll BhTAep)1rneaeMoro 
Ila onepaUHH pa3Mepa, Heo6xo.LJ;HM0 cyMM11pOB3Tb Bee COCT3BJll1lOlll,J:e 
norpelllHOCTJI, BJlJIHIOlll,tte tta TOllflOCTb :iToro pa3Mepa. Pacnpe.QeJJeHtte 
6oJI bWH HCTBa norp eurn oCTeiI, cocTaBJI 511011JJJ x cyMM a p HY io, no.D.l! Htt s:ieTc fl 
33KOHY HOpMaJibHOrO pacnpeAeJ1€HHSI, Il03TOMY CYMMHpOB3HHe HX npOH3-
BO.ll,HTC SI reoMeTp llll€CKH M CJl02KeHtteM. Ta K HM o6p 330M' ,11,MI paclJeTa TO'l­
HOCTH H3fO'rOBJI€HlHl nptt.cnoco6.11emrn MO>KHO BOCil0Jlb30B3TbCSl ypaaHe­

HMeM 

t11p=o-k V(k1eo) 2+ e!+e;CT+t! + e;3K +ti;+ t.i!+t.i~+ ~A$+A;, (105) 

r ,11,e k - Ko:i4J¢muneHr, y•uJTwBaIOIUII fi ao3M02KHoe orcrynJieHtte 01 ttop -
Ma JI bHOfO p acn peAeJJeH HSI OT)l,€JlbH bIX COCT3BJI SllOlll.HX: k = 1,2; 

kl - Ko:iqxtmutteHT, npHHHM3€Mhlti BO BHHM3HHe B CJiylla.ffx, KOf.Il.3 
norpewttoctb 6asttpoaattHSI e6 :/=. O; B ycJIOBUSIX cepniittoro 
npott3BOACTBa MO}KHO np1rnm.!aTb k1 = 0,8-0,85. 

EcmI a Ha JI urw1ecKttM M€TOAOM cocra BJHl IOIUtte f...y, L\ "' f... "' 2: A.p u /), T 

/J.O sanycKa ,11,eraJieii B npott3BO.IJ.CTilO pacC'IHT3Tb 33Tpy.UHHT€JlbHO, cyM· 
M3PHYIO B€JIH'IHHY 3THX norpewHOCT€H i:\oo onpe.n.eJIHIOT, npttp3BHHB3J1 
HX K HeKOTopoH: lJ3CTH cpe.nttefl 3KOHOMHll€CKOfi TOl!HOCTH o6pa60T1\ll (i), 

nOJib3YHCb (16, 361. Tor,11,a 

(106) 

r,11,e k1- K03¢$HUH€HT, KO'rOpbiii peKOMCH.UY€TC51 npllHHMaTb paEHblM 

0,6-0,8 [361; 
(i) - 3H3'1€Htte norpeWHOCTH c6pa60TKH l!CXO)l.Sl H3 3KOHOMll'IE:CKOH 

TOIJHOCTH )l,JIH )l,3HHOro MeTO)l,a. 
Ilpn .STHX ,11,onyw.ettJJHX ypaBaem1e ( 105) np HM€T BH.D.. 

e:np < 0 - kV tk1 to)2 + e! + e~cr + e!3H + e; + (k2w)2
• (107) 

B HeKOTopbIX cJiyqaSix, Kor,11,a rpe6ye1ca no.11yl!ttth npucnoco6.riettne AJIH 
o6ecne'leHHSl IlOBbIW€HHOH TOIJHOCTH o6pa60TKH, cyMMttpoBam1e COCTBB­
JllllOW.HX MOfilHO BeCTH apmt>MCTHqecKfJM CJI01K€HH€M. 

IlpHMep. Pacc~10rpm.1 pac11er ro11ttocr11 npttcnoco6J1elllrn, npHMemreMoro nptt ¢pe3e· 
poB&HHH BepxHell: [JJJOCKOCTH H IJ333 .nera.rrn (pHC. 33) Ha ropH30HT8.'JhHO·cppe3epHOM craime. 

06p800TK3 BC]lCTI:H Ha6opoM ¢>pe3 H8 HaCrpoeHHOM CT3HKe cnoco6oM 3BTOM3TH'ltt· 
KOfO IlOJIY'ICHHJt 3a]l3HHOfO pa3Mepa. 06pa6arhlB8eMall 38fOTOllK3 6aSHpyerc11 ff.'.l Hl!lKHIOIO 
<loKOBYJO H wpu,eayio ITJIOCKOCTfl, K3K l!OK838HO Ila .9CKHSe. 

Ilpn ¢ipe3eponan1111 1ia6opoM ¢ipes paSMepw IOA3 n 12A~ sw.nep>KHBa10rc11 ¢pe-
SaMH 38 C'ICT HaCTpoi'iKH, a pa3Mephl 8C1 H 20C4 - 33 C'ICT npttcnoco6J1e1JHH. . 

lfro6hl Bhl.11.CPlK3Tb 11apaJ1JICJlbHOCTb HH1KHeli ITJIOCKOCTH nasa ycraHOB04H{'H 
fiJIOCKOCTH o6pa6aThlB8CMOi'i .11.eraJIH H 60KOBOH ITJIOCKOCTH nasa 60KOBOJI: IlJIOCKOC• 
TH J.lCTaJlll s npe.11.eJJax sall,aHHblX JJ;onycKoB Ha pa3Mcphl, HYlKHo onpe.11eJ1nTb 11onyc· 
THMYIO ttenapaJJJleJlbHOCTb ycra11oao'IHOfi 1TJiocxocr11 E a npucnoco6J1e111111 onopttoll 
nJloCKOCTH A ero KOpnyca H ,11onycTttMYIO 11enapaJJJ1eJ1b1JOCTb 6oKosofi ycra1JoD011-
BOll: ITJIOCKOCT!I f OTHOCHTCJlbHO 60KOBbTX ITOBep x'HOCTCH HallpaBJIHIOlllHX lllflOHOK B. 

,/lJllI pac11era np11Mem1eM ¢iopMyny (!07). 
Onpet1.eJ1HeM norpe6tty10 ro11ttoCTb npttcnoco6nettm1 AJIR BhlJlep>K11saeMoro 

pa3Mcpa 8C,. 
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I. norpeWHOCTb 6a3HpOB8Hllll Bt; = 0 lVHI Bcex pa3Mepoa, TaK KaK COBMeIUal01'­
cJI ycrauosoq11ble H H3MepnrenbHble 6a3bl. 

2. norpeWHOCTb 3aKpenJlettHII (ra6Jl. 40) 8
3 

= 0,05 MM. 

3. nor pewHOCTb Ill HO Ca ycra HOBO'IH bl x 9JleMeH TOB np ucnoco6JleH H H .!Inf! ;i;a flHO· 
ro cnyqa11 {361 cocraaHT e11311 = 0,04 AIM. 

4. norpeWHOCTb YCTaHOBKH rrpHCUOCOClJleB IHI BycT onpeAeJBJ.eM IIO ¢opMyJle 

11cxO.!lll us cxeMhl ycraHOBKHl 

r.ne LA - l1JlllHa· o6pa6aTblBaeMoA lleTaJtll. MM; 

·" - Han6onhrnr11i sasop MeiKAY HarrpasJIHIOIL(efi rnrroH1wA npncnoco6nenuH 
II Ila30M CTOJla era HK a (p HC. 34), $ = 0, 07 MM; 

l - paCCTOflHHe Mei!Uly IIIIlOHKaMH, MM; 

37 0,070 
iYCT = J 15 = 0,02 MM. 

35 

P11c. 34. CxeMa llJlll pac<Jera llOil'/CKa ila unoroaJiemre tf:>pe3ep11oro np11cnocooJ1eHHJ1 

5. Oorpew110CTb cMew,e111111 pemyw.ero uttcrpyMettra e11 = 0, rax KaK orcyT• 

croylOr 11 a np aeJIJI 101U11e 9JleMettrhl n p 11cnoco6J1e1111 JI. 
6. 3KOHOMH'lecxyl0 TO'IHOCTb o6pa60TKH H3XO,ll,HM no cnpaBO'IHHKY ( 16J; co = 

..a 0,l MM. 

OpnHHMBJI ki = 0,7, 11axo.!111M k2oo = 0,7 · 0,1 = 0,07. 
Oo.!1.crae11e e ¢opMyny (I07) noJJy'lemn,ie s11a'le11uJ1 norpewaocrelt, noJiy'lllM 

an·p = o, 160 - 1,2 V 02 + 0,05* + a.oz~ + o,042 + oi + 0,012 = 0,044. 

Ta KUM o6pa30M, Ha pa3Mep 8C5 enp = 0,044 MM. 

U:i!'pewHoCrb Ha pa3Mep 20C, 

£t; = 0; £3 = 0,05 MM; Syor = 0,0[ M.11 {36); 

e!UH = 0,04 (3HaqeH11e TO irre, 'ITO H l(JIJI paaMepa 8C5). 
no!lCTaEJHB 3Ha'le1111JI cocraeJ11110w;Hx norpewHocrelt: B ¢iopMyny (107), nony­

'IHM enp = 0,02 MM. 

Hai.f.n;eRRbie 3Hat1eHHJl norpeUIHOCTH 3anHCb1BaeM B TeXH11t1eCKHe Tpe6o· 
Ba HH Jl Ha qepTen<e 06111.ero B m:~a np HCIIOCoCiJieHHJl. TttilOBble TeXH H qecKHe 
Tpe6oBaHHJl ,11,JIJl HeKOTOpb!X BH,11,0B npHCI10Co6JJeHHH npHBO,LVITCJl B JIHTe• 
paType [37J. 
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Mo,o..epmt3a u.•rn cy lU,ecTBytow.Hx KOHCT pyKu,uA npwcnoco6J1e tt1di 

j\fo.!1,ep H H33 mm KOHCTP yKUJHl np HCilOC06JleHH H np OH3BO)]JITC fl B Tex 
cJiy1:1a:ix, KOr}J,a (!\al{ 3TO HMeer MeCTO np11 KypcoBOM npoeKTl!pOE8Hlll!) 
neikrny1ow,ee ,llJUl ,llattnoro TexHoJ1ornlleC1<0ro npouecca npucncco6ne­
HHe tty,1.;AaeTcH. s ycoBepmettcTBOBaHnn. Pa6oTe no Mo.a:epHH3~I.Ull1 
II ycoaepwettCTBOB8Hl1IO KOHCTpyKUHH Jl,0 .. 111\eH npeJJ:W€CTBOB8Tb Tlll8TeJlb· 
11b1f1 attaJJH3 cymecTBy1muero npHcnoco6J1en11H, B npouecce Koroporo 
o6paw.aeTCfl BHm.iattne Ha CJleAYIOiil.!1€ BOilpOCbl. 

I. 06ecneq11saeT .. rn .a:attttall KOHcrpyKuun npucnocooJJeHJrn rpe-
6yeMy10 npOl!3BO,Ql!T€JlbHOCTb c yl!eTOM II3~11eHeHHH ro.noaor1 nporpaMMhl, 
npe,!lycMorpettHhJX sa)l,amieM Ha KypcoBoe npoeKrupoaaime. 

2. 06ecm:•maaercn Jm npncnoco6 .. ·H~1-rne:i.1 TOl!HOCTh o6pa6orKn Ha 
.nmmoH: onepa1um. ll.amme o TOl!HOCTH o6pt6ornu MOf}T 6bJTb noJJylJ.eHbI 
KaK pacl!eTHhnl nyreM, T8J{ H Ha OCHOBaHHll H3y1.1e1rnf! pauOTbT B npo­
H3BOjJ,C:rneHHblX yc;romu1x. 

3. Hac1WJ1bKO cooepwemrn 11 coBpeI11eH11a KOHCTpyRmrn npncnocoo­
neHttH c T04:Irn spemrn HCl10Jlb30B3111Hl B Hefi CTaJJ,'l,a pTl-lblX II HOP MaJJ H3H· 
poBaHHblX .u:eraJJei! H Y3JIOB npttcnoco6Jle1rn1'i, HOBhJX MaTepl!aJJcB HT. n. 

4. 06ecnel!He<ieT Jill npncnoco6JJe1me Y.J.o6cTBo 06c,1y11rnBamrn, ycra­
HOBK!f II CHf!T!UJ: ,ueT<i.11e1!, ynpar..11emrn 33I!OlMHLIMll ycrp of:cTBami II tte 
Bhl3brna10T JJH 3TH npuew,1 t1pe:>o1epttoro yro:.1,1emrn p::!6o<Jero. Op Ii 3TOM 
cJie,uye:r pyKOBOiJ:CTBOBaTbCH cyw,ecrey1ou~mm ttop~;anrnam1 n.rn onpe.n:e­
JJettttfi )J.OIIYCTHMblX cpH3ll'!ec1rnx yc1M11Lt, a TaKXi:e ,llaHHbL\IH, OCHOUaH­
Hh!Mli Ha ·1H'!HhlX Ha6.110.ueu1rnx D !1pOH3B0~1.CTBt'IIIlhlX ycJJOBl!flX. 

5. 06ecne1.1JJBaeTCil JJH y,a:o6ttoe, 6hlCTpoe n Ha,!l.emHoe y,I1.a .. 1ett1ie cTpy:n<­
KH H3 npacnoco6JJeHllH JI He OK33hIBaeT Jrn BJl!HU!JH! .>ITOT cpa!\TOP Ha TO'!· 
HOCTh o6pa60TKH H 6e30TK83HOCTb pa60Thl rrpJJ:CIJOC06 .. 1etilJH. 

flpe.a;JJarae~IHJ( nepel!eHh BOIIpocon, ecrecrnetttto, He HBJJHnrn He· 
qepnh!sa101Um1: npu n3y<J.eHnH Ko11cTpy1<1.um npucnoco6 .. 1e;nrn MoryT 
B03HmrnyTh H .n.pyrne, O!I.H8l<;O SITH sa11rnerrnme BOnpCChl ,Il.OJDKHhl 6bJTb 
o6H3areJJhHO npoi:: a6oranhr. 

AHaJ111'3 K01Jcrpy1ni;nn npncnoco6.~emrn, 1rnK rrpaBHJ!O, ,!laeT B03MOlli· 
HOCTb BhUIBHTh He.11.0CTaTKH KOHcrpyKUUH H H311f€THTh nyrn HX ycrpatte· 
HHH. 

Cosep we11crnosa H He KOHCTp y KUH II MO/I{eT n pon3so,n,nTbCfl caMh!Mn pas­
Jl H'-l HhlMII nyTmm u ,n,arh 3,!lecr:, o6w,ue pe:w11iett.naunn 3arpy,n,HttTeJJhHO. 
B Kam:,a:m.1 or.neJJhHOM CJJyl!ae ::nn nyru .u.o.1mnb1 onpe.IJ.eJIHTbCH Ha ocHo· 
aamm a irnJJH3a. 

Tipe,I1.JJarae111b1e pemeHHH no !ll0.J:tj)Hll38UllH cymecTBYIOlllett KOHCTpyK• 
UHH ,D.OJl/KHhl 6b1Tb OOOCHOB<lHbl I<aK B TeXHHK0·3KOHOJ\llll!€CKOM, TaK H. B 
5h:cnJJyaraunomwM ornowemrn. He CJJe~1yeT np mm~IaTh pernettnf1 oT· 
}l8CIJTeJJhHO Mexamisau.nn K3KHX·Jlli60 Mammy.rrnunfi, CBH38HHhlX c yn­
pZBJl€Hl!eM npncnoco6J1eH1rn, He Bb151BHB OTHOCHTeJJhHOll Tpy.rr.oeMKOCTH 
HX so apeMeHJI. TaK, Hanpu111ep, 11nor,D.a npeµ,J1ara10r l\1exaHH3ttposarh 
s::i;KttMime ycrpoikTBa ycrattoBKofi BMecro pyi:moro np1mo.na rn,a:pas.~u­
l!CCKl!X, nne Bi\!aTHl.!€CKHX H T. n. MeXaHH3illOB. 0.nnaKo npll .rr.eraJibHOM 
paCCMOTpemrn BCero npou:ecca, CBH38HHOro C OOCJiy/KllB3HII€M pa60ll€f0 
MecTa, n, B qacrHOCTH, npucnocooJJemrn, mrn3hJBaerc5!, l!To caMblM rpy· 
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,n:oeMKIIM 3JieMeHTOM &Toro npouecca HBJIJlercs:i ycrn1wmrn n CHHTne 06 .. 
paoaTbIBaeMOH 3afOTOBKH, a 3ammmoe ycTpoiicTBO, xorn H ynpaBJrneMoe 
BpyllHyto, tte Tpe6yeT npHJlO}KeHHSI 3H8l!HTeJlbHbIX yCIIJlHM, 11 BpeM.SI, 38-
tpallnBaeMoe Ha 3aKpen.'Iettne H pacKpenJJetttte saroTOBKH, OTttoc1neJ1h­
HO MaJlO. 3ttal!HT, Hsyl!aJl cymecrny101uyio KOHcrpyKUHto, npn ttopMH· 
poBamm BpeMeHn 06cJJym1rnamrn: 11y}1rno Bbt,!l.eJrttTb 3JieMeHTbI, Ha lmTo· 
pbie TpaTtrJCSI 3Hal!HTeJJhHae Bpe~rn:. B .n.aJihHeihueM Heo6xo.n11~10 nonhl­
taThCSI M0,!1,epHtt3nposaTb npHcnocooJJettne c ueJ1bto coKpaw,emrn notepb 
BpeMeHH HMeHHO no 9THM 3Jlei1eHTaM. 

Ec .. rn ycn.rne, np1rnaraeMoe pa6ollHM JlJIH conepwettH5I Tex llJl II HHhlX 
~rnttnrryJ111um1, '6o.1brue )lonycTnMoro no cymectBycomnM HapMaTnBaM, 
TO orrp aBc'l;blDaIOTC 51 mo6h1e pewemrn no Mex a HII3 a UH H, JJ:8}Ke ecJJ H B He· 
K0Topb1x cJiytia51X attn tte 6y.n.yT .:i1<0HOMl!t1ec1rn o6octtoBaHbl. Eme B 60.11h­
wefi Mepe c.11eJJ:yet o6pam.aTb Btt!!Mntme Ha nonpocbl TeXHHEH 6e3onacnoc­
TH, CBH3aHMbJe c ::mcn.'lyata[(Hett npllCDOC06JleH!JH. 

0,:'lHaKO C.'leJJ:yer HMC'Tb B BHJJ:y, '!TO nepeqepl!HBaHne 3aBO,'l,CKHX I<OH• 

CTpy1nu1tt ripHcnoco6J1eHHtt 6e3 BHeceHH51. B HHX ueJJecoo6pa3ttbIX H3Me· 
nenafJ He JtonycKaerrn. B :iToM cJiytJae ,nJI;:i 1<ypcoaoro npoeKta cJie,11.yet 
Bhl6paTb .upyryJO cymeCTB)'IOW:YIO l\OHCTpy1mmo HJIH cnpoeKTHpOBDTh 
HOBoe, ueJJecoo6pa3Hoe JlJI51 n.attttoro npouecca npHcnoco6JieHHe. 

OCHOilHblE TEXHHK0-3KOHOMH4ECKHE nOKA3ATEJIH 
PA3PABOTAHHOrO TEXHOJIOfH4ECKOrO nPOU,ECCA 

B 1mmie pacqeTHo-noHcHHTeJJhHoi1 3an11cKa JJ:OJJi!rnbI 6wrb n0Meme11w 
pactieT II CBO,II,Ha 51 Ta6JJllll3 TeX HI! K0-3l<OHOM!l'·lC'CIWX norrn3are.1eit pa3pa-
6ornmrnro npbeKrn. ::>rot pa3,!1,E'JJ otj:iopM"rnercn s BnJ:Le ¢opM}'JJHpa, o6pa­
seu KOToporo npnso,ru1rc11 B npn.iomemm XIV. B q)opMy.rrnpe yKa3blBa· 
lOTCH IJCT01mmrn !!JJH pacl!eTHb:e cpopMyJJl>J no BceM DOKa3!lTe.UIM, 3.necb 
me Heo6xo,UHMO )l;aTb DOHCHell!rn no TeM TIOK<nareJIHM, KOTOpb!(' ,!l,OJJ}KHbl 

6bJTh p aCC'll!TaHbl n epeJt COCTaBJleH ue1.1 CBO!lH OH rn6JJ H Ubl. 
_ _ Tex H o,10r 11'lee1rn H ce6ecrnm1ocTh JI er.1.1 n ,n:JJ 51 en p oe Er np ona H ttoro 
TexHo.'lornl!ecrwro npouecca onpeJJ:emiercH KaK cyM~!a 3.<np::n tta 3aro­
TOBKY 11 Ba Bbmo .. rnem1e occx onepmu:I! 1.1exaHnl!ec1wf1 o6pa6oTKtt: 

" 
CT= s3~r +~cot' (108) 

l 

CTOHMOCTb 3aroTOBKH onpeJJ:e.1rna B pa3,!1,eJie «Bb16op 3afOTOBKH», np1 
9TOM pacll.eT MotKer 6biTb oqiopMneH, 1.;aK yKa3brnanocb Bb1rne, HJIB caMOCTo­
I!TeJJhHO, llJI II B COBOK)'IlHOCT!I c Bh!6opOM sap naHTa TexHOJIQrlJqec1mro 
npouecca (cM. pac'leTHbJH ¢op~1y.rnp «ConocraBJiemre n s1>16op sapnaHrn 
texHo .. 1ornqecKoro npouecca npn pa3.Hrl!HLIX cnoco6ax noJiyqemrn saro­
Ton1rn») • .UonOJIHHTeJibHhlX paCl.!ETOD B ,!l,3!1HOM pa3,!l,e .. 1e no CTOU:.IOCTJ-1 3a· 
fOTOB Klf He Tpe6yeTCH. . 

CtouMOCTb onepaunfi Mexam:qernoti o6pa6oTKll onpe;:re.'JHeTCH B co­
OTBetCTBm1 c MeTOJJ:!l\ieCK:JMII TIOJ1()}J-(eHJ!5!Mlt, ll3.10}1(eHHh!Mlt B pas.ne.1e 
«Bb16op sapttattra TeXHOJJOfll'Jec1wro Mapwpyra n ero rexmuw-.:i1rnttoM1t· 
lfeCKoe o6ocHoaattne» c roil JJHWh pa3HHUei1, 'ITO npn pacqere CTOHMOCT!f 
06pa60T1m no Kam,!lptt orrepauuu B pacqer npntt1111iae1c51 tte npu6.rmmeli-
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Hoe stta'iettHe HopMbl BpeMeHH T wr no onepaumn.1, Ka1i.: 3TO ,!l,onyc1rnJ1Gcb 
B npe)l.BapHTeJibHOM pac11ere, a BeJIH'IHHa T UlT• noJJy'lettttaH Ha octtoBa· 
Hllll paclfeTOB 3JieMeHTOB pe>KHMa pesattHH H HOpMttpoaaHHH Ka>K,!l,OH one· 
pauHH (Ta6J1. 59). KpoMe TOro, pacqeT CTOHMOCTH onepauHA MexaHH'leC· 
CKOH o6pa6anm npoHSBOJlHTCH B )laHHOM cJJyllae no BCeM onepamrnM. 
PesyJibWTbI pac11eros cao)l.HTCH B rn6Jinuy. 

,UJIH pac'leTa sapa6ornol1 nJJaTbI no onepaUHHM cnpoeKTHpoaaHHO· 
ro TexttoJiorn11ecKoro npouecca, a TaKme ,11,JJH onpe,!l,eJieHHH llHCJiettHOCTH 
pa6o'IHX·CT8HO'IHHKOB aa yqaCTJ{e B ycJJOBHHX IlOTO'IHO·MaCCOBOro npo· 
H3BOACTBa Tpe6ytoTCH )l.8Hllble 0 HOpMe o6cJJy)!rnBaHHH CTaHKOB (Ko::.<Mm· 
unettT Mttorocrntto11ttocTH M). · 

Onepa111.1R f 

OnepawR 2 

OnepoquRJ 

303/J(/JKO 

~ -Tp!/'IH D -Tnaw 
n,rpocmo • I fipeMR nepeKo/Jo 

- u - pat!ottezo am 
paootteeo cmaHHa "cmoHKJJ 

Pile. 35. IlpttMep nocrpoettm1 umrnorpa~tMbl LWJI Mttorocrnno'!1Joro 06cJ1ym116att11J1 

IlpH pac<1eTe lfHCJJa pa6olJHX·CTaHO'IHHKOB H 3apa60THOH OJiaTbl B ye· 
JIOBUHX pa60Tw Ha yttHBepcaJibHOM o6opyAoBattHH, Tpe6y10meM nocTOHH· 
Haro npncyTcTBHH pa6011ero, CJie.!1.yeT npttttHMaTb M = 1. B stOM cJ1y· 
'lae llHCJJO pa60llHX·CTaHO'lHHKOB JJ;JJ.11 BhlilOJIHeHIHJ sa,11.aHHOH nporpaMMbl 
•,:IQ)!{eT 6bJTb onpe.zi;eJletto no o6w.eMy HOpMaTHBHOMY Bpe111ettH: 

~T rnrN 
P=F t1 o• ,11.p' t. 

(109) 

r.zi;e :ET ui1 - cyMMapHoe WTY'lHOe apew1 no onepaum1.M npouecca, .MUH; 

N - ro}l.oaaH nporpaMMa, wT.; 
F,11.p- }l.eil:cTBHTeJJbHhlit ro.n.osoii: cpoH.a; BpeMeHH pa6o<Jero. 

Ilptt pa6oTe Ha CTaHJ\aX noJiyaBTOMaTax H aBTOMaTax lflfCJleHHOCTb 
pa601rnx-crattoqHHKOB ycTaHaBJIHBalO"f HCX0,11.fl HS KOJIH'lecTBa pa601mx 
MecT, onpe.a;eJieHHbJX c Y'leTOM MHorocTaHOllttoro o6cn Y*HBattll.H _ o6op y .. 
,D.OBaHHfl, 
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npll BbIOOJIHeHHll KypCOBOro npoeKTa KOS.cpcpttUlleHT MHOTOCTSHOqffOC­
TH JI.Ml CTaHKa H8XOJl.HT IlOCTpoemteM UHKJJorpaMMbI o6cnyxrnBaHHff CTaH­
KOB, Ha OCHOB3HHH KOTopoii: MO/l<HO HarJiff,!l,HO yCT3HOBHTb B03MO>KHOCTb 
OOCJI y11urnaHHff p aPo'IHM-CTaHO'IHH KOM HeCKOJJb KHX CTaH KOB, T. e. MHOfO· 
CTaHO'IHOfO o6cJI y /KHBaHHH. 

MeTOJJ;HKa nocTpoemrn UHRJJorpaMM .n.ocTaToq110 no.n;po6110 113nara­
eTCff B JIHTepaType (38], Il03TOMY OCTaHaBJJHBaThCff Ha 3TOM aonpoce 3.n_ecb 
11eT 11eo6xo.11.11MOCTH. DpttMep uttRJiorpaMMbt np11ae.ae11 11a pttc. 35. IloCT­
poeRHe U,HKJiorpaMMb! CJie.nyer H3'1HH3Tb c HaH60JJee Tpy.n;oeMKHX onepa­
UHH. IlpH STOM B UHKJIOrpaMMe paCCMaTpttBalOT TOJlbKO onepauim, KO• 
TOpble no pacnOJIOm:emuo o6opyAOB3Hllff B IlOTOKe MOfYT BhHIOJIHflTbCff 
OJJ;HHM pa60'lllM, HanpttMep coce,ll,HHe B OOTOllHOH JJHHHH CTaHKH HJJH rpyn­
na CTaHKOB O,!l,HOH Mo,11.e.rm. 

MHorocrn11oq11oe 06cJ1y>««ea11ue B03MO}KHO npH ycJIOBtIII 

(110) 

r.n;e T Main - epeMff p a60Tbl crnH Ka, He Tpe6y10ruee np IIC YTCTBH a p a6oqe. 
ro; JJ;Jl51 Kypcoeoro npoeKTHpoeattttfl :siro apeMH MO}l{HO npn­
HffTh paBHbiM OCHOBHOMY epeMeHH (To) Ha onepamrn; 

T PY'IH - epeMH 06cJ1y}l{11eaHHH CTaHKa, 11a6n10,ae1111H 3a ero pa6o­
Tofi, epeMH llepexo,11.a OT CTaHJ{8 K CTattK.y, BpeMff Ha 

0

0T.D;b1X 
tt JittllHue Ha,!1,0611ocTtt (nptt OTCYTCTBtttt pernaMettillpoBaH· 
H blX nepep blBOB); np tt KypcoBOM np oeKTnpoaaH JI JI c .n;ocTa­
TOtiHofi TOtlHOCTblO ero MOiKHO ll p JIH5JTb pa BH bJM p 33HOCTH 

Tpy~u ~ T mT-To· 
EcJJH Ha OCHOB3Hllll nocTpOeHHOH UHKJJOrpaMMbl OKaiKeTCff B03MO}:K• 

HblM 06cJ1y»n1Batttte O)lHJIM pa60ll.HM HeCKOJJbKllX CT8HKOB, TOf,'la 'lllCJH) 
pa6ottux-cTaHO'IH H ROB JlJJ fl paccMaTp naaeMofi rp yn nhl o6op y.11.oaattttl'I 
6y.ll.eT Mettbwe tIHCJJa eJJ;HHHU ycrnHOBJieHHOrO o6opy,n,oBaHttH ff 

M =;, {111) 

r.11.e m - 'lllCJIO e;:i;ttHllU o6opy.11;0BaHttH; 
p - llHCJleHHOCTb pa60'lllX-CTaHOllHllKOB Ha yqacTKe. 

floJJylleHHoe 3Hallem1e K03¢qmu,tteHta MHOfOCTaHOllHOCTH TIOJJ;CTaB­
JlffeTCH B cpopMyJiy ;:J;Jl51 paClleTa cpo11;:i;a 3apa60THOH IlJlaTbl onepaTOpOB " 
HaJla;:J;'lllKOB. 

4ttCJJO H3JlaJJ;'lllKOB Ha npoeKTttpyeMOM y1.1aCTKe MO)i{eT 6bJtb npHHRTO 
H3 yCJIOBHH, l!TO OJJ;HH H3Jl3.!l;llllK o6cJJy)l{ttBaeT 8-10 CTaHKOB B CMeHy. 

04>0PMJ1EHHE PAC4ETHO·n0$1CHlfTEJlbHOR 3AOHCKH 

PacllerHo-noHcHttTeJibHaR 3anucK.a K KypcosoMy npoeKTY oct>opMJJH· 
eTC51 B COOTBeTCTBllll c o6IUHMH rpe6oBaHHHMll K TeKCTOBhlM .11.0KyMeHTaM 
no fOCT 2.105-68. TeKcToey10 11acTh 3anncKu m1wyT tJepHnJJaMtt Ha 
6.IJaHK3X 4>opMaTa 11 C paMKaMH H OCHOBHOH Ha,1lDHCblO no fQCT 2.106-
68 (cpopMw 5 JI Sa). 

06w.ee co.n.ep}l{atme pac11etHO-IlOKCHllTeJlbHOH sarrnCKll .D,OJ'l}l{HQ COO· 
TBeTCTBOBaTb qmpMyJJttposKe «pacqeTHo-noHCHHTeJJbHaR», T. e. Otta JJ;OJJ• 
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m11a COCTOHTh 113 pacllCTOB, BhlilOJJHeJJHWX no npoeKTy, c He06XO.!l,HMblMll 
o60CAOB3HIHIMH tt IlOflCHeHIUllllJI no npHHHTblM p.ewetmJIM. 

KaK yme roBoptt.ilOCb shlwe, pac<1en>1 B npoeKTe 11,eJJecoo6pa3HO c¢op­
MHTh Ha pac1IerHhlX mtcrax - ¢opMy;rnpax. TaKoe BbIIlOJIHem1e pacqe­
TOB no3BOJJHeT aM.nep.m:arh ttatt6oJiee ueJiecoo6pa311yro nocJie.!l,OBaTeJib· 
HOCTb npoeKTa, COKpaTHTb BpeM.SJ, He06XO,IUIMOe ,11,JUI ero BblnOJIHel-IHJl, 
c.secrn pac11eT e cncreMy, no3BOJIJllOW.YIO ocymecTBHTh npocry10 l1 6b1CT· 

py10 npoaepKy ero npaattJihHOCTH. KpoMe roro, oqiopMJieHtte pacti:eroa 
B BH.Ue <j:>opMyJrnpoB HCKJllOliaeT H3JIHIDHHJI onttcaTeJibHhIH TeKCT, cnoco6-
CTBY.fl, TaKHM o6pasoM, KparKocru pacqerno-no11c11nre.nhHoti: sarrncKu 
aoo6me. 

ilOHCHHTeJibHhlH II onttcareJibHbIH MarepttaJI 3aIIUCKH MO:lKCT KaCaTb· 
Cfl TaKHX BOOpOCOB, KaK o6ocHOB3HHe BbI6opa MeT0,!(3 no.11yqeHHH 3aro~ 
TOBKll, Bbl6opa sapttaHTa TeXHOJlOfJilleCKOfO npouecca, atta:ms TeXHO.~O­
rttl!HOCTJf KOHCTp )/l\UHH 06pa6aTbmaeJ1.tof1 .neraJltt H tteKOTOpblX .upyrnx. 
0,llHa!W BO scex CJiy1.1a:r1x Heo6XO)J,IH\!O C,!1,eJJaTh Bb!BO,!l,hl Ha OCHOBalll!JI to· 
nocTas.rteHHfl "0"1n1.1.ecrnetttth!X no1rn3a1eJJei:i, T. e. csecrn paccy)1<Jl..eHirn 
K pac'leTaM, C'IHTafl pacY:eT rJiaBHhIM 3JJe~reHTOM .11106oro Bonpoca, nono· 
MY noHcHemrn K pac<Jery Jl..O,mKHLI 6hrTb no B03MoarnocTn KpaTKHMH. 

H.11Jnocrpuponan. H3JIO.tKeHttbti'i l.iarepnaJI npn Heo6xo.11.11MOCTH MO)i<~ 
HO <Jiororpmj:i1111MH, rpa¢mrnMH, cxeMa:vm, no5lCH5JIOlll.1lllm H o6Jiefl!aJOlllH· 
Mll socnp1rnn1e teKcTa. CTosoToMy B 1-1acrn~1UleJ1.1 nocoCiuu 3HalittTE'JibHOe 
MecTO OTBO,IJJlTC fl nocrp oeu HIO ra6JJ Jill n rp <H:j)HIWB. HJJ JlJCCT pH p y IOUl!I x 
cymttocrb rex HJJH HHh!X sonpocos 11 cnocoGcTBy1oumx npe;i.e.flbHO Kre.T· 
KOMy HX M3Jl011\€'HH!O B paclleTHO-CTOnCHllTC.'lbllOH 3afiHCI\e. 

He .uonycxaerc'fl nepem1rna 113 Y'<e6mrnoB o6runx onpe,n:eJiem1H tt fi:op­
MyJ111poBOK, HanpttMep: tiro raKoe onepaUJrn, nepexo)l., npunycK n r. n. 

TaKJJ,\l o6pa30M, 3anucKa orpaIB:aeT cyW.HOCTb npotteJlaHI-mtt paooTbr, 
.naeT o6ocaoaattttH npnHHTbrM pewem1m1, co.n.epmnT aeo6xo;U1?.1b1e p3C· 
ti:eTbl, pe3yJJbTaTbl l\OTOpblX CB0.'.l.5l.TC5i B ra6JJHUbl HJIH rpaqn11or. 

PacqerHo-noHCHHTeJibHaH sanac1rn Half1maeTC5l rnryJihHblM JIJJCTOM, 
BblilOJIHeHHblM 1\31{ OJI.HO ueJJoe c 06.t!O}l(J{QH ua qepTeMHOil 6yMare no ¢op­
Me, npttBe)l;ettHoii: B nptt.tIOH<emm XIV (nosropem1e nnyJibHOro JIHCTa 
tte .n:onycl\aeTcn). Ha.n.nuc11 aa nnyJibHOM JJ!Icte aLmoJ11u1101c.H TYlllblO 
llepremHhIM wp m:ptoM. 

BcJJe.n. 3a 3arJJaBHWM JJHCTOM nm.1ew,aercH BC,!I.OMOCTh Kypcoaoro npoeK· 
Ta, B KOTopm'i nepelIHCJHllOTCfl ace )lOKyMeHThl, BYO)l.HW.He B paspa60TaH· 
Hhlii opoeKT. Be.llOMOCTb Bb!IlOJittneTC.H no ¢opMe 4 (fOCT 2.106-68). 
Dpmwp 3anoJJHeH11H BeJl..OMOCTH Kypcoaoro npoeina nprrnelI.eH B npHJJO· 
me mm XIV. 

Ll.aJJee, a 3an11c1<e not.rew.aeTcH 3a,:urnne 11a 1<ypc0Boe npoe1nup0Batt11e, 
.Bb!Jl.atrnoe cry;i;ettry. B .. 1aHK 3a.naHUH - c6n3aTeJJhHblH ,11.oKyMeHT, Ha oc­
HOBattHH KOTOporo MO)KHO cy}l,HTb 0 npaBHJlbllOCTH H OOJJHOTe pa3pa60T· 
KH BOnpoCOB, BblOOJIHeHttbIX npoe!\TaHTOM. 

3areM H)leT or.naaJieHlJe. B or JiaBJJemm fl B caMoit sanucge JLOJrnmht 
co.uepmarbcfl CJieJl..YIOlllHe paslI.eJJbi. 

I. B B e .ll e H H e (1-2 crpaHHUbl). B tteM Hy}ln10 onncaTb: a) 3Ha· 
qeHHe MaWl!Hbl, B KOTopytO BXOAUT o6pa6aTb!B8eMiHI .neTaJib, .ti.JUI Hapo,n.­
HOfO X03HilcrBa CCCP; 6) nepcneKTIIBbt pa3BHTWI ,!1;8HHOH orpaCJm Mamn-
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HOCTpoemrn; B) oco6eHHOCTH 3a,!1,atlll, nccnrnJieHHOH nepe.n CTyJleHTOM 
npH Bb!OOJIHeHHH KypcOB?fO npoeKTa, ecm1 OHH HMeJIJI MeCTo, 

B 3TOM pa3.ll,eJie rnKme CJie,n:yeT no B03MO:mttocrn npa6erttyTb 1\ rpa· 
qmqecKOH ttJIJll<X:TpauHH TaKttX, Ha11puMep, BOnpocoB, KaJ{ poCT IlOKa3a• 
TeJiei1 pa3BHTH51 OTpacJIH npoMb!WJleHHOCTH 3a KaKOH-TO npo111emyroK 
BpeMeHH. 

2. H a 3 H a q e H H e H K 0 H c T p y K u H H Jl e T a JI H. (1,5-2 
cTpattlfU.bI). Cyw;HOCTb H o6neM aonpocoB, KOTOpb1e ;:i:o.11mttbl 6h1Tb onu­
catthl B 3TOM pa3.11.e.11e, H3JJQ}IH'Hbl BhlWe. 

3. A H a JI H 3 K 0 H c T p y K ll H H 0 6 p a 6 a T bl B a e M 0 i1 .II. e­
T a JI n (l-2 crpamm,w). mm sonpoc TaK}l(e .11.ocraToquo no.ll,po6no IJ3· 
JiomeH B 1:tac10HUI,eM noco61rn. 

4. 0 fl p e Jl e JI e H H e T H n a n p 0 H 3 B 0 .II. c TB a (l-2 CTpa­
HHUbl). 3'foT pa3Jl€JI TaKme .ll,0.i1}1{€H 6b!Tb BhinOJIHeH B COOTBeTCTBHH C Bbl• 
W€ll3JIQ}l{€HHhIMll peKOMeHJlaUHHMll. Jl.11H cepttfmoro -npoH3B0JlCTfla pac­
CllllThJBaeTcH, K p oMe Toro, p a3Mep na pnm. 

5. Bw6op sarOToBKH (1-2 cTpaHI-JUh!). PasAeJI MOmeT 6hlTbBhmOJ11-1eH 
OTJl€JlhHO OT BbI6opa sapttaHTa T€XH0.1TOrttllecKOro Mapwpyra Jrn6o KaK 
qaCTh c.rteAy10IUero pa3,!I_eJia IIOHcHIJTe.llbHOH 38DHCKH. noc.11e,!I_ttee UeJiecO· 
o6pa3HO B TOM C.fly'!ae, eCJIJI 3cpQ:ieKTI-!BHOCTb TeXHOJlOfHl~ecKoro npouec· 
ca He MO.tKeT 6h!Th onpe,!I_eJietta 6e3 yqern MeToAa no.11y1.J:ett1-rn sar0Tos1m, 
T. e. npttnyc1m Ha o6pa6orny nptt pa3JJH<J:HhIX l\JeTO,n:ax no.11yqemrn saro­
TOBKH O!\a3b!B3lOT cyw.ecrneHHOe BJIHHHHe Ha Bb16op Bap11attra TeXHOJIO• 
rnqernoro Map wp yrn. 

6. A H a JI ll 3 c y w. e c T B y IO Ill, e r 0 T e x H 0 JI 0 r ll q e c K C· 

r 0 n p 0 u e cc a (l-2 CTpaHHUbl). EhoT pa3AeJJ, XOTH H Bbl.ll,€JHl€'fCH B 

caMOCTOHTeJlbHbJH, HO MOmeT 6b1Th CBJ133H !{al{ c npe,Qb!A}'lll,HM, TaK ll c 
noc:1eJJ,y1ouwM. l111or,!l,a JJ.aeTc5l cpasHettBe paspa6aTh1Bae111oro Bap11ama 
rexHo .. 10rnqec1wro npouecca c cyw.ecTay101IJJ1M. · 

7. B hi 6 0 p B a p ll a H T a T e x H 0 JI 0 r II q e c K 0 r 0 M a p n:­
p y Ta II n p e .II. B a p ll T e JI b H bl j:j T e x H H j{ 0-3 K 0 H 0 -M H lJ e C• 

K H ti p a c q e T (2-3 crpam1ub1). PoJih &rnro pas.ue.1a HCKJ110<J:HTe.1Iu10 
BeJllma, TaK KaK 3Jl€Cb ,11;aeTC5l TeXHlfl{Q-31i:OHOMJ-JllCC!{Qe 06ocHOBaH11e 
Bbr6pattuoro Baptta11ra TexHo.10rnqecKoro Mapwpyra. C1eAyeT TaKme OT· 
MeTHTb, qTo JJ:J!5{ HarJJHJJ:HOfO cpaBH€HHH conOCTaBH!\lbIX aapttaHTOB ue­
Jlecoo6pa3Hee scero npott3BOA!ITb 3TO cpastten11e B ¢opMe Ta6.imu. 1-tJrn rpa­
c1iKKOB. B ·::iTOllI R{e pa3Jle.1Ie Heo6xo.ll,mro 06oc11osa1h rex110.nornqern11ii 
npouecc, T. e. awc:<a33Th Te coo6pame111rn, KOTopb1e He co.u.epMaTcH B TeX· 
HoJiorw1ec1rnx KapTax. 

!.LJJll KmK.!l.oii onepaum1 TexHo.11orn'iecrmro 11pouecca c.11e.11.yer ,u;aT& 
o6ocuoea H He Bbl6op a 6a3, o6op y nona au 51, nocJienoBa Te.11 hHOCTlf Bb!IlOJJHe· 
HHH 011epaum'f, npHMeHeHHOfO llJ-ICTpyMeHTa H OCHaCTKH. 

8. p a c q e T n p 1-f n y c K 0 B (2-3 CTpaHl!Ubl), PacqeT np llll}'CKOB 
npOH3BO)l.llTC5l no npnBe}l,eHI-tOH Bb!ille MeTOJJ.BKe c O!fasaTeJibHbl\1 rpa¢H· 
qecKHJ\I lf306pa}K€HH€M IlOJJeH o6W.HX H M€.lKOnepaunoHHb!X npunycKOB 
H .ll,Ofl}'CKOB. .llJIH npunycKOB, BhI6paHHhlX no Ta6JllJUaM, cJieJJ:yeT }'li3· 
3aTb HX BeJJHqHHbl, noaepxHOCTH, )J.Jlll KOTOpblX OHH Bhr6paHbJ, H 1-lCToq~ 
Hl-fKH, 

9. p e /K HM bl p e 3 a H H fl_ (3-4 CTpaHHUbl). Pa3)1.CJI 113Jiaracrn: 
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B cooTBeTCTBHH c peKOMeH)l.OBaitltbfMll BbIUie MeTO)l.ttKaMH c o6513aTeJlbHblM 
O<jlopMJie1rneM pegYJibTaTOB paclleTOB B BH.!l..e CBO.ll,HOH Ta6JIHU.bl. 

B 3TOM me pa3.!1.eJJe nop; cooTsercrny1011mM naparpacjloM Heo6xo)l;HMO 
BbfqlfCJIHTb H CBe(TH B ra6JJHU.bl K03¢qmu.HeHTbl sarpysKH o6opy,11.oaattmt, 
K03$jmu11eHTbl HcnoJlb30BaHH51 06opy.!19BaHHfl no OCHOBHOMY BpeMeHH, 
K03(pqlHU,HeHTbl m~nOJibSOB~HlHI o6opy.n.oaamrn no MOLUHOCTH H 3Haqemte 
Bbl6paHHblX nepttO.!l.OB CTOHKOCTH pemymero llHCrpyMeHra. Eh'H .QaHHb!e 
HCITOJlb3YIOTC5l sa1'eM .!l,Jlfl nocrpoemrn COOTBeTCTBYIOlll.JiX rpacfmKOB. 

fpaqm1rn MO)f{tfO npttaecrn B 3TOM me pas,11.eJ1e paclfeTHO·nosicttrneJib· 
HOH santtcKII. 

10. H 0 p M H p 0 B a H H e T e x H 0 Jl 0 r H q e c K 0 r 0 n p 0· 
II. e cc a (1-2 CTf)aHHUbl). 3)l.etb npHBO.ll5ITC51 TOJlbKO Il051CH€HH5l If o6o­
CHOB8HII5l c yKasaHHeM HCTOlfHHKOB ;:vrn Bbl6opa COCTaBJHllOULHX HOpM 
wry11uoro epeMemt AJIR onepaum1: Textto.ricrn1£ecKoro rrpouecca. Bee .n.au­
Hbie no HOpMHposaHIIIO 380HCblB8lOTC5l B TeXHOJIOnttH~CKHe onepaUHOH· 
Hble KapTbI a raK%e CBOJI,5trca B rn6;rnuy. 

11. IlpncnDC06JieHHe n pem:ymnti HHCTpyMeHT 
(2-3 CTp81UiUbl). flo B03MO)f{HOCUI CJie,!lyeT npHM€H51Tb YHHBepC8JibHhl€ 
u 6b1crpoJ1.eikTByK11une npttcrroco6JieHHH. B cJiy1.1ae rrpttMeHemui: cneun­
aJJbHhlX np11cnoco6J1em1fi a 3TOM pas,11.ene npHBOJUITCH o6octtoaattne Bbl· 
6opa .n.aHttofi KottcTPYK1~11n. KpoMe Toro, s.11.ech npHBOJHITC.fl npo1rnocr­
Hble H T01£HOCTHhJe pacqeTbl 3Jl€M€HTOB, npucnoco6J1eHUS! H KpaTKoe OOH• 
C8Htte ero pa6otbl. nJIK IlOKCHeHHK p8ClfeTOB ycHJmfi 38Ml!M8 H TOllHOCTR 
pa6oTbr npucnocooJieHttR ue.riecoo6pastto s 3TOM pasJl,ene npusecrtt cxe· 
Man1qec1we H3o6p$ m.eH lie pacctrnTh!BaeMhlX 3JleMeHTOB H KOHCTp y KUH i'1, 
uanpttMep cxeMhI pepe.u.a 1rn ycttJltt51 OT nHeBMarni1ecKoro UHJillH,!lpa .no 
9.neMettros, ocymecTBJI RIOW.HX sa)f{ttM .ueraJJ H, H r. n. H eo6xo.11.n Mo y Ka­
saTh ncroqHHKH, n3 KOTOphlX B351Thl ¢oPMYJlb1 H umppoBbJe ,D.8HHbl€. no 
OKOH11auun pactrerDB 06J:1sarenbHO c,aeJiaTb Bhlso.n.w. Hanp1rnep, npoH3-
BO.ZUI paC'ieTbT norpeurnocreii, Heo6xoAllMO yKa38Tb Ha fO.ll.HOCTb 1rntt tte­
ro)lHOCTb npncnoco6Jtemrn tt Ha H3MetteHH51 a KOHcrpyKUHM H noca,!l.Kax 
JVJ 51 o6ecnetreH H H ype6yeMOH roqHOCTH. 

Pacl[eTbl pemywero ttucrpyMeHTa npott3BO,!l.f!TCR B rex cJtyqaHx, Kor­
,11.a no ycJIOlUISIM np0€KTHpOBaHHH H€B03MO>Klt0 HCilOJlb30BaTb CTaH,naprn-
30B3HBhle HJHI HOptJaJIH30BaHHble HHCTpyMeHTbl H .D.OJJ)KeH 6blTb npnMetteH 

cneuHaJJbHblH HHCT?YMeHT. 
12. O n p e ,D; e JI e H H e n o r p e 6 H o r o R o JI 11 tr e c T B a 

0 6 0 p y ,1l 0 B a H 11 Jl H n 0 c T p 0 e H If e r p a $ H !{ 0 B (2-3 CTpa­
HHUbl). JlaHHbie .n..11~ onpe)leJJeHHK norpe6ttoro KOJI11qecrBa cTaHKOB pac­
Cl[HTblBatoTcH npH HOpMttpoaaHHH TeXHOJIOnI'letKOfO npouecca H pac11e~ 
re pe21rnMoa pesamtH. B &TOM pa3)leJie ueJiecoo6pa3HO caecrn B cpopMy 
Ta6JittU. see cae,D;ettrJff, tteo6xoJ.1.HMble tl.JIR nocTpoeum1 rpa¢nKOB sarpys· 
KH o6opyJloBaHH51, 11c110JJ&3oaaHHR o6opy.n.oaamrn. no ocHOBHOMY speMe· 
HR, lfCIIOJib30BaHHli o6opytr.OBaHH5l no MOWHOCTH n nepHO)l,OB CTOHIWC­

TH HHCTpyMeHTa. fpaQJHKH, K3K yme roaOpHJJOCb Bb!UJC, MO:iKHO CTpO· 
HTb KaI{ Ha OT)leJJbJJOM 'lepreme cpopMara 24, raK n B TeKcTe pacqenw· 
IlORCHHTeJJbHOH sanHCKH. 

13. T e x H H K {Hl K 0 H 0 M n q e c K H ii p a c q e T (3-4 crpa· 

HHUhl). B &TOM pa3)1,CJJe B C)K3Tofi cjlopMe co CCbJJIKaMH Ha HCTOtIHHKtt IlPH· 
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80.!l.SITCSI paCtleTbl saTpaT Bcex CTaTefi ce6ecTOUMOCTlf H3roTOBJieHlrn ,11,e­
TaJIH no KypcoBoMy npoeK•ttpoaaHHIO npu sa,!1;8ttttor1 ro.n.oaol1 nporpaMMe. 
Mero.nmrn np1rne,1J;eHa a pa3,ll;eJie «Onpe.1teJiett11e 3aTpar no crnTbl1M ce6e­
CTOHMOCTH». 

OcHOBHbJe TeXHHK0·3KOHOMHljec1rne noKa3aTeJllf rexHonoruqecKoro 
np01iecca B cpa1;rneHHH c cyw.ecTBYIOW.HM Ha npon3B0,11,CTBe llJill JlPYrllM 
ero aapuaHTOM B KOHUe 3TOrO pa3,!l,eJia CBO.!l.HTCSI B ra6mmy, ¢opMa KOTO­
poA 11 p H.rnraeTC SI. B Ta6JIHUe yKa sa Hbl TaK)Ke HCT04Hll K H HJI H p aclleTHble 
4JopMyJlb1, 

14 .. c n H c 0 K H c n 0 JI b 3 0 B a H H 0 iJ JI H T e p a T y p bl. 
Cnnco1\ cocrnBJ1SieTCH a rofi noc.11e)loaareJ1hHocru, RornpaH onpe.!l.eJrnerca 
xo,11,oM Kypcoaoro npoeKrn. BcneJ.J.. 3a nop.11,11,KOBWM HOMepoM JittrepaTyp­
Horo llCTOtlHHKa YKB3bJaaerCSI aarop, 33TeM ero HHHUttaJibl, HallMeHO­
BaHtte HCTOllHHKa, TOM, ropo,!1;, B KOTOpOM H3)l,aHa KHHra, H3,D.aTeJlbCTBO 
}I ro,11, H3J.1.3HHH. 

HanpnMep: 6. 1..fzpttKO .a. B. OcHOBbI Bb16opa rexttonornlleowro npo­
uecca Mexattut1cc Ko ft o6p a6orKu. M. , Ma wrn s, 1963. 

Y Kasattue ropo.noa MocKaa n J1ett1rnrpaJ.J.. .naercH coKpawetttto, ttaqaJlb· 
HbIMtt 6yKaaMn (J\1. u Jl.), ocrnJ1httL1e ropotta yK&3bJBaJOTcR nonttLJM tta· 
HMeHOBaH ll€M. 

B reKcre pact1ertto-noSICHHTeJJbtt01"1 sanucKn CCblJIKH Ha JIHTeparyp· 
Hble llCTOllH II KU CJie.nyer .JJ;eJJaTb B B 11.ne KBa.np am blX CK060K c unippon 
BHYTP H, COOTBeTCTBYIOIUeti HOMep y 9TOro llCTO'lHHKa B cnttCKe JIHTepaTyphl. 

ll.eJ1ecoo6pa3HO paHbWe COCTaBMITb CDHCOK JJHTepaTypbl, a 3aTeM npu­
crynaTb K 0 KOH 'laTeJJ bHOM y O<}lop MJ1€HHIO p act1eTHO· noHCHHTeJl bHOH sa­
n IICKH. B en 11c Ke mnep aTyp hi .no.1DKH bl 6LtTh o6H 3aTeJibHO yKasa H bl Te HC· 
TOtlHH KH, KOTOpble noc.11ymttJIH OCHOBaHHeM Jl.Jlff BbICKa3blB3HllSI npe.n.110-
)KeH HH no npm1eHeHl!IO HOBh!X MeTOJlOB o6pa6oTKH, cnoco6oa noJty'leHllff 
sarotoBOK, nporpeCCHBHLIM pe.nrn!l·laM pesaHHH, HOBLIM MapKaM pemylll.llX 
HHCTpyMeHTOB H T. n. 

Bee JIHCTbI pact1€THO·OOHCHnTeJJbHOH sanncKH Heo6xo.nnMo npotty­
Mepoaarb B CDeU,HBJlbHO OTBe.nettHblX .!l.JIH .9TOfO rpaipax, B OfJIBBJieimll 
Jl.OJDKHLI 6bJTb npocraaJieHbl cTpattHUbl acex pas.neJ10B. 

np HMep IlOCTp oeH lI H or JJaBJI€ll tt H H p H.na 4Jop MY JI ff poa paC'leTHO. no· 
JlcttureJJhttoli sanucKu npuBetteH B npunomeHHtt XIV. 



flpUJIO>KeltHfl 

I. IlPH 6JIH)l(EHHbfE otiO:>MY JI bl ):(JUI HOPM BPEMEH H 
no 06PA6ATblBAEMOA UOBEPXHOCTH [Ill 

Ocnoanoe rexK0Jtot1NecKoe apeM11 T0, MUH 

lJepw:iflf•~ 06T:J11Jrn sa o.11m1 npoxo.11 
'-IHCTOBa>I o6TO'!ll'.a no 4·My 1rnaccy TO<l!IOCTH 
lJHcTOllafl o6ro•rna no 3·My KJWccy TO•IHOCTH 
'-!epttonan no.11pe2Ka ropua v 4 
'-!HCTOB3ll no~pe3Ka TOpua v 6 
Orpe3~1n1e 

\.fopttOBOe H 'IHCTODOe oUTa•H!B~Jllle l}:WCOllflblM pe3:lOM 
lll,1w:jJ0BattHe rpy6oe no 4-My K.~accy ro1uwcrn 
III.rnrpoaafme •rncrnnoe no 3-My K.~accy roquocm 
llIJJmpconarme '!HCTOBOC no 2-My K.1accy ro 1mocra 
PaCT~qnamme orBeflCTllli HJ rotrnp110M crauKe 
Cnep.rie1me ornepcTllfl 
PaccBep.111aattne d = 20 -·:- GO 
3enKepoamme 
Pa3BeprMBaf1rt<; qeprwnoe 
P83neprblsa 1tne •111croaoe 
BttyrpeHnee w.1114JonanHe orncpcnfi 3-ro 1rnncca TO'!!IOCTH 
Bttyrpefmee lllJilll!JoBaHtte OT1:1epcrni\ 2-ro KJJlltca ro<Inoc.ru 
llepttosoe patrattMsmme ornepcrnli 3a OJlJlll npoxo;r, "\)1 3 
'-lepaoeoe pac.ra1mBa1111e no.11 pa:11iepTKy 
Pa:i.Bepnwam;e n:rncaiomelt paJneprnoll no 3-My K.1acty ro•rnoem 
Pa31:1eprhr!laHfJC n.1a!la10w.eii paJseprnofi no 2-My K.1accy TO'lHOCTH 
3J,\eeb d- .1111aMe1p, 

l-.!\JllllW 06pa6i!Th1Bae110f1 noBepXHOCTH, 
D - )lttaMerp o6pa6a:ri..rnae~wro "fop11a, 

D - d - pa3110C.Tb na»6o.%UJero 11 !la11Me11hwero .1111a1.1eTpoa 
o5pa6aTLlB:>eMoro ropua. 

IlpOT51rllB!lll!le OTBepcrni\ 11 ll.JnOllOGHhlX Ka!WtlOK, 
r.n,e l - .n,J1m1a npo·n1;KKtt, A-ut. · .. 

Crporamie <tepHonoe na npo.110.1bHO·CTpora.'IhHhlX craHKa:1> 
Crporamie 'lHCTOEJ::>e no;i; w;rmj:ma:i.mie JJ,rn wa6peirne 
$pe3epouatt11e qepnonoe ropuenofi !jJpc3011: 

Ja rrpoxo,ii 
11.llCTOBOe 

!llpe3epoaamie 'l'epnosoe 1111.~mr;tpH•1cc1:oii 4ipe20/I 
lllm1qi::isa1me n.~ornocrell ropu:rm Kpyra 
3,J,ecb B - umprma 06pa6a1 blBae~w:i noaepxrmcr11, MMI 

l - Jl.JJHHa o6pa6aThmaeMofi nonepxuocm, AIM. 

<Ppeaepoaam1e 3y6t.en qepBH'lHoll ijlpeaoil (D = 80 --'- 300) 
06paGonrn ayG~eB 1JepB51GHhlX 1.;o.riec. (D = JOO...;-- 400) 
3,,ecb D-.u;ua~1eTp ay6wroro Ho.~eca, AiM; 

b - Jl.JJHHa svGa, ,11.11. 
¢pe3ep0Battr.e w:iaiieab!X aa.wB Mero.ri:oM oGKanm 
li!JJHl.l,t=WJIHl['0B3HHe 
3.u.ecb l - AllKHa wmmesoro sa.11mrn, .111.11; 

z - q11cio lllJIHUCB, 
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0,000/7dl 
0,000IOd/ 
0,000l 7dl 
0,000037 (D2 - d2) 

0,000052 (D2 - d2) 

0,0001902 

0,00063 (DZ~ d2) 

0,00007dl 
0,000IOdl 
0,00015dl 
o.ooo!Bdl 
0,00052dl 
0 0003Jd! 
0,00021dl 

-oAoo43dt 
0,00086dl 
0,00ISdl 
O.OOISdl 
0.0002dl 
O,OO!T'.xll 
0.00027dl 
0,00052dl 

T0 = ·0.0004! 

T 0 = 0.0000c15Bl 
T0 =~ 0.000034nt 

T-0 = 0.0031 ~ 
T 0 = 0,0041 
T0 = 0,007! 
To= 0,0025! 

T 0 = 0,0022Db 
T0 = 0.0603D 

T 0 = 0 ,0090lz 
T0 = 0,0046/z 



Hapesam1e pesb6bl Ha eany (d = 32-:- 120) T 0 = 0,0!9dl. 
HapeaaHHe MeTtillKOM onJepcrnfi (d = 10 -:-24) T0 = 0,000!dl 
311ecb d -p•ta~1erp pe3b6bl, M.11; -

. l- ,11.nuHa pe3b6M, ..11.11; 
IUry1J.HO·KaJibKYJ1flUuOHlloe BpeM11 

Tonapirne . 
Tor<apHo-peno.% Ecpu LIO 
ToKi1pno-~1Horopc3uosE:~ 
B~prn1rnJ1b!IO·CBep.11rn l.J 1;;1.: 
PaJtHaJJbHO·cneo.111JJbllI>re 
Pacro<rnwc . ." • . . . 
Kpyr J101JJ.1 mpo BB.~ bHwe 

Crpor;i.1bHb1e 
¢pe3epHL1e • 
3y6opC3JlblC 

]!ti n pou3so,a,cno 

e.rtnllU'iHoe 
T! M eJ"o!\O ce p tti! Hoe 

-2,14 
1,93 

1,72 
J,75 
3,25 
2,!0 
1,7:3 
1,8-1 
1,66 

Kpy1111ocepn~11oe 

1,.36 
1,35 
1,50 
!,JO 
J,41 

1,55 

1,51 
1,27 

u. CPE,llHHE 3H~'-frnMn kM ff ~ no fPYnnAM 060PY,ll08AHIHI f.39] 

Ha>1Mrno"a uue rpynn11 
XapalnepHCTll!<a naHKa 

I kM ~ 
ouor·YAOMHHJJ 

I ' j 3 4 

Bwcoma l{eHlll;JOi3, .ir.u: 

ToKapuo-Blll!TopeaHwe .,;;;;200 0,9 0,23 
200-300 J,3 0,26 
300-·100 1,6 0,.30 
400-500 3.0 0.47 
500-600 3,.? 0,47 

P,uaMemr1 n.1w11u11116~1, .1rn: 

T01rnp!io-Kapycem.11h1e .;;;:1120 2,7 0,40 
1120-1-lGO 3,6 0,41 
l-W0-2GOO 4.9 0,57 
2000-2-'!0D (),4 0,65 
2800-~000 13J 0,47 

Bw-:011u 1.1enmpce, M.lt 

T0Kap11b1C MHorope3UoBh1e <;150 1,4 031 
noJiyaBTOMaTbl 150-200 1,8 0,39 

200-250 2.8 0,44 
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npoDoA'.JICeHUe npUAO:J/C. II 

2 3 

JJ.uaMemp 06pa6amf1!.(laeM1;J1X u:We11ui/, MM 

ToKapHo·pesOJ1i.sepHble 

Be pTHKaJJb HO·C eepn 11JJi. Hhl& 

18-36 
36-65 
:>65 

B na1po11e 500 

<12 
l2-35 
35-70 
>70 

Hau60/lbUIUU auaAtemp C8epAa, JIM: 

P8,!1,Hani.uo-cBepnHJJbttble <35 
35-75 
75-IOO 

:;;;i..100 

JJ.uaMemp euaeu:J1C1t~o umu1tae11R, MM: 

f op1130H'r<lJlbHO-paCTo'lHble <SO 
80-110 

I I0-150 
150-175 
175-200 

Bwcoma /jellmporJ 

l(p yr JIOWJJH<liOB3JfhH i.re <JOO 
!00-200 
200-275 
275-370 

>370 

Pa3J.lCpbl eopuJOHmaAIJHow cmoAa, MM: 

nJIOCKOWJirniiOBaJlbHI>le 
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<;;:IOOOX300 
1000 x 300-2000 x 400 
2000 x 400-2000 x 800 

JJ. uaAtemp U30€AUR, MAU 

750-1250 

<;;:500 
500-125() 

0,9 
),.3 
1,5 
0,9 

0,5 
0.7 
1,2 
0,7 

1,4 
1,6 
2,2 
3,3 

1,7 
3,1 
4,4 
8,5 

13,6 

2.5 
1,8 
2,4 
3.2 
6,5 

1,4 
1,6 
·3.4 

2.4 

1,7 
2,7 

4 

0.32 
0.34 
0,.35 
0.46 

0,19 
0,22 
0,30 
0,36 

0,29 
0..14 
0,42 
0,47 

0,42 
0,56 
0,65 
0,70 
0,72 

o.25 
0,36 
0,37 
0,48 
0.50 

0,24 
0,25 
0,40 

0,26 

0,25 
0,40 



fl poiJ0!111Ct1we npU!lo:JJC, J J 

? 3 4 

Jl. tta M em p u:We!lufl, MJU 

3y6owJJmposaJibHble <320 2,6 0,60 
700-800 3,6 0,66 

#800 7,8 0,77 

floeepXHOCmb cmo.w, MM! 

fop H 30 HT3Jl b I l0·¢'pese pH ble <;IOOOX250 I,\ 0,26 
1000 x 250-1600 x 400 1,5 0,29 

floetpXrtOC!llb CmO!la, JIJI! 

Be prnKaJI btto-¢pe 3ep Hble ..;;,;;;IOOOx250 l.1 0,23 
1000 x 250-1250 x 300 l,5 0,28 
J 250 x 300-1600 x 400 1,8 0,31 
1600 x 400-2000 x 800 1,9 0,:31 

>2000X800 5,5 0,57 

flosepxnOCmb CrnOAO, J!M: 

Y ttttsepcaJJbtto·¢peaepm,ie <IOOOX250 1,1 0,29 
1000 X 250-l 200X 300 1,2 0,30 
1250 x 300-1600 x 400 1,5 0,30 

floeepx11ocmb cmoM, Jult 

npOJ!.OJlb HO•CTporaJJbttble (3000x900)-(4000X 1250) 5,0 0.44 
4000x 1250-6000X2500 6,3 C,47 

>BOOOx2400 9,0 0,65 

Haufi-0Ab111u1l xoo no!l3Ylt0, MM1 

ITonepe'IHO·crporaJ1hH1>1e <700 1.1 0,33 
700-900 1,3 0,34 

XoiJ {]0116!1/W, MM! 

,[lOJJfie)I( Hble ..;;:200 J ,I 0.37 
200-320 1,4 0,44 

MaKCUMG!lbnoe ycu11ue, Tt 

f opH30HTaJlbHO·DpOTH>KHble <20 3,0 0,20 
20-40 3,6 0,24 

Macca na8a10U{UX tj{lCmea, Ke 

MoJJorw nHeBMaTH'l€CKlle <ISO l.5 0,39 
KOBO'l.Hble 150-4.00 2,7 o~14 

750-1000 6,0 0,32 
>1500 21,7 0,21 
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n pouo11J1CN111e 11pu11:;JI(. 11 

2 3 

Ma1ccu.1:a11bHCe ycu.'lue, T: 

npeCCbl MeXilHU<teCKlle <;:25 0,5 
25-50 0,7 
50-100 1,0 

100-160 2,5 
WCl-250 3,5 
400-630 4,2 

2000-2500 17,7 

Ma1'cu~m4tHCe ycu4ue, 1': 

fopH90H~110B0'1Hhle <;:100 2,1 
MaIIIi!H'f ' 100-250 4,4 

I 250-6.30 6,.3 
' 630-800 9,6 

ToAU{Wta pa3pe3ae,11ow Aucma, AW: 

fHJlbOTIJHHble HOlKHHU:bl <3 0,6 
» 6,3 1,1 
) 10 2,2 
~ 16 2,9 

Ill. TABJJlfllbl 3KOHOMlf4ECl(OR TOlfHOCTH 06PA60Tl(H 
HA METAJIJIOPE)IO'W:HX CTAHKAX 

4 

(l,51 
0,53 
0,53 
0.-53 
0,56 
0,64 
0,70 

0.4 
0.51 
0,70 
0,76 

0,52 
0,.54 
0,61 
0,63 

Ill. t. Cpe.u,usui TO'lHOCTb 11 'lllCTOTa o6patioTKH HapylKHLIX noBepxnoctcil 
TCJI Bpa!U,CHHR 

Oi5rn111rnaH11e OJ.!HOK!'3THOe . • 

061a<msam1e npe11Baprne,%HOe, 
Oora•urnaime •rncwaoe . . •• 

06Ta<t1ma1me o,wor;pnHoe • , • 
ill nv.:PoBmme o;iH01;p~1noe , • , 

06ra'IHB3HHe npe11BJ)JHTC.1b!TOO • 
OU1a<t1JBam1e •mcTosoe . . . • 
UlJJmpoaanne oa.HoKparnoe . • 

06-1aqm1am1e npCJJ.Bap111eJ1t.Hoe • 
OG-ra4imattHe qucroeoe • • • • 
06ra 1maa1111e Tott1me ••• 

01ira~11BaHHe O;(HDlipaTHOe ' • ' 
llLrn:flo Ba H ne rrpel\ Ba p HTC .1b Hoe . 
ill,w;poaa1rne 1J11c1oaoe 

05-ra<iHBaHHe rrpe,'l,BDp!fT('Jlbl{Oe • 
06ra'!!l!laHHe 'IJ:CTOBOe 
UJJ1111Jo11an11e npe.'l,Bapnre.%Hoe . 
Ill.nn~oaaane 'lHcroace 
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l(nacc 
TO'lllOt-Tll 

5 • 

4-3a 

3-1 

2a-2 

2 

J<nacc 
~llCTOTbl 

4 

5 

6-7 

7 

8 

8 

8 



npoJoAJ/UliU(' ma6A. /!/. I 

Cnornl'i oCipJ ()oTKH 

06ra•rnsa1rne npe,t1,11Bp1rre.1bnoe . 
06Ta'llJBRHllC l!IJCTOBOe 
lUJ11t¢JBJJJij(' npe ;tBJpnTe:l l>llOC • 
lllJJrrcponaum~ roimoe • . . • • 

06ra<rHB<iHm' npe11Bapttre,1r,;1;Je . 
06TJ'IHB3llJIC <J:ICTOBOC 

lll.1a:~oBJH!te npe,'<BJpHTe.:1i,:1oe . 
illJJtt:[!:lLli!Jl ilC <IHCTOBCIC • , , 
illJJH!pJ~a!lHe row;oe , . • .. . 

KM~c 
tOtUftK°fH 

2-t 

J\ J1 LCC 
lJUC:TOrw 

9 

9-10 

J II. 2. Cpe;r.H1111 TO'l11o~T1> 11 q11cr-0ra o6pa6anm u.un·m11.911qec1mx OT ire pcm ii 

Cr.ep.1e1rne . , , • • . . • • 
C11er.1ei11ie 11 serrneposnP11e . 
C5ep.r1e111ie 11 p3~11ep1bm;•J111e • 

B c11.w:w10.11 J.rema111ie 

Cnep.1euHe 11 11porn rirnarrne . • . • • 
C!iepJTewie, se1mepoea1me 11 pawepTi>rnmme 
CBepJ1em1e 11 Jl.B p; parnoe p c3BCJHb: Bauu e • • • • • . • 
CB~pJTerme, se1mepoaa1111e !I .QByKpanme p:DaepTb10aane . 
Ci;ep.1eH11e. 3NlllepoaaH11e a m.111¢oaam1e . 
C1JepJ1eH11e, np<:m:rnrnairne n Ka.'l!P5ponmme . . • . • • , 

B 3awmos1wx c onwepcmue,11 

3eHKepcir,all'le n.1n pacTa•mBam1e . . . • • • . . . . . . 
Paccaepm1a::;i11e • . • . . • . • . • • • • • • . . . . 
llByKpJTEQ(' 3e1m_en"':!~I!::~ I' 111 J<llYKP8THoe P3CT!l'lf!B~·IiTTC 
3e :1Kepr"' 0 "'· .. ~ .uu pacTa 1rnB'm ue 11 paJIJepTI>laam1e . 
3eH• ,<ipoaam1e o pacra<rHB~u11e . 
;::,,_.yKpaT1-1oe 3eu1epoaa1ue n p~31epTb!sa11ue 11.111 l\H.)!I(jHT· 

Hoe pacrn'l1rn1rme 11 pBaepr1>1IJa11ue . . . . . . . . . 
3e1mep:ma:me n;ft pJtTa'-nrn~u:ie ii AByKpBnne p~n::ier1ru· 

B31llte .. , ........ , .... , . . ..•. 
3e11Kep0aMme JJ~H t1ByKparnoe pacra'!11s11rne 11 l1B)'Kp:n-

1we pa3;;epTr..1 ·nue 11.1u ro:i:we p.1e1a'!ini~1me . . _ . . 
3c:~:~:r_o6_a :~::e. I!. ·1' ~B ):K~JTl!O.e .ra_cT'.l'l'.!B~ !!l\C. I! • XOIHli l~OBa·. 

3e1m:epoanmre 11 ~· crn'!Hllmme, roa11oe pncrn411a311:1e 11 XO• 
mmroiia1 me . . . . . , , , 

nporpecc!WHOe !l 'T>Il'lfUa1me 11 WmJ:lJ::>DJin!e .•• , •• 

\ 

J<JJJCC 
TO~!IOCTl1 

5 
4 
3 
3 
3 

2a-2 
2a-2 
2ci-2 
2a-2 

5 
5 
4 ... 
..:> 

3 

J 

2a-2 

2a-2 

2a-2 

2a-2 
2a-2 

2-4 
4-5 
5-6 
5-8 
6-7 
6-8 
7-B 
7-B 
7-8 

4-5 
2-4 
3-4 
5--6 
'4-5 

G-7 

7-8 

7-9 

!J-1! 

10-12 
7-9 
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Ill. 3. Cpe;1,n1111 to<111ocTb odpa6oTKTT 11J10CK11x nooepxnocTd 

CnocoC'ihl oC'i paC'ioTiu• 

C1pora1me n ¢pesepooanue u11;m11;1,pH'le<:KttM11 11 TOpueowMu 
¢:>pesa~m: 
gepnoaoe • . • • • • · · • 
ITOJly'IHCTOBOe " 0)1,HORpaTHOe 
'IHCTOBOe • • 
TOHROe .•• , 

flpotllfHBllH ne: 
qepwJaoe JlllTblX ll WT3MllOBallHhlX llO!lepxnoc-refi 
'11\CTOBOe .. 

llb 11Cfio oamie 
0)1,HOKpaTHOe . 
npe,!1oapI1Te.IJb11oe • 
'IHCTOl!Of , , • • 
TOHROe ••.•• 

7-4 
5-4 

3a 
3-2 

4-3a 
3-2 

3-2a 
3 
2a 
2 

3-6 
5-6 
6-7 
6-9 

5-7 
6-8 

6-9 
6-8 
8-JO 
9-11 

fl p H M e 'I a II I! II: ] • )laiJHble OTHOC!ITCR K o6pa60TKe }l(fCTK HX )leta.~eij C rn6a· 
pnTllblMll p~3\1epa!>m He 6oJiee I .11 npu 6a311pooaH1m no 'lttCTo 06pa6onrn11oi1 nooepx· 
HOCTll TT llCllOJ1b30B1llltt II ee B KM'lfCTBe llJ~rep11TeJlbHOii 6a.'lhl. 

2. To'IHOCTb o6pa6oTKH Topueohl~!ll cjlpe3aMH npu conoc1ao11MhtX ycJIOBHflx Bblllle, 
'lfM IlllJJHHJIPll'lCCKHMll, npHMepno Ha 0,ll..HH 1rnacc. 

3. Tomme ¢pesepoea1111e npo11300.n.111 TOJll.>!\O mpuooblMH qipe3aMn. 

Ill. 4. CpeAUSHI T0<1110CTb 11 <111ct0Ta o6;ia6oTKtt pe~M'ioeblx nonepxnocteil 

Cnoco601 oopa6orn11 

Kpyrnw~m n.11awKaM11 • 
MeT'lttKaM11 ..••• 
Wpe3epoean 11e: 

,llHCKOBblMJJ ¢pe3aMJJ . 
rpe6en'laThlMH $pe3aMu 

To'letttte: 
peJuaM11 ..••••• 
rpe6e11KaM11 • • • • • • . • . • . • . 

Bpaw.arorn.uMnc11 pesuaMn (Btt~peooli Mern.n) 
Cai.topacKpblaa10rn.ttMnc.11 ro.1100Kar.m • • • • 
HaKa1woa1111e: 

llJIOCKHMH ITJ13WK3MR • , • , , , 

pe3bOOll3K3THhlMll p0JJllK3Mll . • , 

Ill. 5. CpeJll!ll!I TO<IHOCT& o6pa6oTKH 

CnocoC'i~ o6paC'iOTKll 

4'peaepooaHtte 
n pe.11.eap11TeJ1b 11 oe • • 
'lllCTOBoe JlHCl\OBOti <fipeaolf • 
'JHCTOBOf 'Jepa!l'IHOfi ¢peJoii . 

.[l0.116J1em1e "11croaoe 
DpotRrHBanne •.• 
Ctpora1111e 1111cToeoe 
Weauttrooaune • 
llJJJ n!poeaHne • 
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J<nacc 
rn411on11 

3 
2 

2 
2 

I 
2 
2 
l 

2 
2:....1 

C-renen& 
TO~U()CTR 

9-10 

~=~11 6-8 
6-7 
5-7 
6-7 
4-5 

I 

KJl8CC 
4HCIOHI 

4-3 
5-4 

6--4 
5--4 

7-5 
7-4 
6-5 
6-4 

7-8 
7-9 

5-.'I 
6-4 
6-4 
7-5 
7-5 
7-5 
8-6 
9-7 



IV. TEXHH\fECKHE XAPAKTEPHCTHKH META.nJIOPE)l(YlUHX CTAHKOB 
ABTOMATbl, nOJIYABTOMATbl H TOKAPHO.BHHTOP.E3Hb1E CTAHKH 

IV. I. 0.1HOWUHHJl,eJ11>Hwe TOKapHO...pe80Jl1>sept1we aBTOMatbl 

Mo,11;e.llb CTaHKa 

UeRa I! TexunqecKai1 xapaKTepHCTHKa 

1.rr.112 l)l,118 IEl24 

I 2 3 4 

UeHa, py6. 2680 2680 3940 
Hau60JihWllii o6pa6arnsaeMhlii 11.HllMerp npyraa, MM 12 18 24 
Hm160J1hwan .n.J11rna no.n.a•rn npyt1<a, MM 60 60 90 
H~ut6QJ1Hlllli'i .n.uaMeTP uape3aeMoA pe3WW no ctaJ111, MM JO 12 18 
4:11cJ10 cTyneHefi q11ceJ1 o6opOTOe II II 13 
Tipe,neJihl q11ceJ1 o6opotoe B M»Hyry: 

160-1600 125-1250 80-1250 npaeoe 
Jiesoe 500-5000 400-4000 200-3150 

KoJittqectso otsepcTHfi s roJIOBKe no11. HHCTPYMeHt 6 6 6 
Hau6oJihwHfi nonepequbJfi xoa cynnoproe, MAC 

nepe11.11ero u sa.n.nero 32 32 40 
BeptllKallbHOro . 26 26 30 

Moll{11ocr1> <oJieKTpo11.BHrateJ1n, Kam 2,2 3 4 
r~6ap11Tbl CTaHKa, MM 1630X 740 I540x625 2000x800 
I\arernpm1 peMOHTHOll CJI()jj{HQCTH 23 23 27 

IT pH Me 'I a 1111 e. KareropWl peMoatuofi cJIOiKffOCTH cTaHKa no eceu Ta6JIHU,aM .11ru1a C)'MMaplian: 

R=R .. +Ra+Rr• 

rne R 'I - Katerop11n peMOHTHOH CJIOOKHOCTH MeXaliff'lecKOii 'lacm: 
R ~ - Kateropttn peMOHTHofi cJio>KHOCTH 3.lleKTPffqecKofi 'laCTH; 

<:al R.r -1>areropm1 peMOHTHOil: CJIOHl:HOCTH fllJij)aBJlllqecKOH '13CTH. 

~ 15140 

6 

3940 7000 
36 40 
90 100 
22 27 
13 13 

63-1000 63-1000 
160--2500 160-2500 

6 6 

40 45 
30 45 

4 5 ,5 llJIH 7,5 
2000>'800 1400x800 

26 32 



g IV. 2. ToKllpHble MHorownnu11eJ1bl!ble ropH30llTaJlbKWe a1TOMaTbl 

Mo.u.e.111> cta11Ka 

Ue11a 11 'eSH!,,.eCKa~ xapaKrepucntKa 

I I J 
IA!.'25-6 1240.0 JA2.J0-4 IA240-6 IA240-8 1265M·6 IA290·6 

I 2 3 I 4 I 5 I 6 7 8 

UeHa, py6. 13950 7227 10000 10150 13920 16580 23880 
Ha1160JiblUHii 11mi.11eTp o6pa6 JTbl Bae~ 1 oro 25 40 50 40 32 65 100 

npyTIHl, MAI 
Ha1160J1htum1 }lJIHHa no}la•m npyTrrn, .MAI 150 300 ISO 19J 200 200 ,Uo 250 
Hm160JihU1Hii ,D;lrnMeTp ttapcsaeMoil pesh61>1 18 ~ 30 27 32 36 36 

J!O CT<!Jlll, ~IM 
KoJ111~ecwo wm111;1:i:>J1cil: G 4 4 6 8 6 6 
}ll!llMCTp OTBepCT!Hl wmrn11e:rn, AUi 46 64 64 64 64 9Q,8 130 
Ilpc11eJ11>1 '!UC<'JI o6opOTOB l.UITHH}leJJeil 180-2560 168-1483 125-- 1250 142-1600 177-1730 73-1590 70,5-567 

1J MHHyTy 
Ko.riw1ecrno CT)'flCliefi qHceJJ o6opOTOB 24 20 21 22 21 28 19 

llllll!H)leJJI! 
Hm160J111UJ11ii X0,!1 npO}lOJlblJOfO cyn- 215 ~ 180 80 1£0 180 210 

nopra . .JU1 
BhmO.~HHeMail paom~ Ha H031!11.llHx: 

H~pe3~H11e pe3b6W 3, 4, 5. 6 ~ ~. 4 5, 6 3.4,5, 6, 7, 8 .3, 4. 5, 6 3, 4, 5, 6 
6wcrpoe rnep.1em1e Ha Bcex - 2. 3. 4 l·b Lcex 3, 4, 5, 6, 7. 8 2, 3, 4. 5, 6 2, 3, 4, 5,6 
no11aqa MaTcptta.'Ja 3, 4 Ha Bcex 4 6 - 6 6 
OTpeaKa 3, 4 ~ 4 6 - 6 6 

lfoc.10 nonepe•rnb!x cynnopTOB 6 2 4 6 6 6 6 
Hm16oJ1LUI1:!l XO.LI nonepe'!Hb!X cyn- 24 25 40-65 22 30-65 70-90 I"-,ct) 

noprns, .ir.11 

13 Mmn.ttocTb :i,11e1nponB1irare.w., KBm 10 1.3 22 11 ;:m 30 l!.1tl 40 
fa6apHru cramrn. ,!IM 5705x 1520 6000X 1350 5685x 1580 5G85 >c, 1580 5BSOx 1700 5570 '< 1520 8700x2000 
Kareropna peMonnmil c.~omHocTU ,31 34 fA 69 76 42 42 

n p II Me q a H He. CTaHOK MOtteim 1240-0 JIBJIH€TCJI OTP€31lblM llBTOMaTOM. 



..... 
~ 

rv. 3. ToKat>Hwe Maoropnu.oawe ropulOHTaJ!bawe naTpoaHL1e nMyaBTOMarw 

f.t 02,t"Jib CTaHK8 

Lie 11 a H rex 1m 4ec Ka,. xa paK Te pHCT~ Ka 
tA240!1·4 ! 1A2~ori.s ! 1A240!'J.S I L-\?t.5!1M·+ AZo5\1M.f'l lA265!1M·B l 1A29:~.4 I !A2gorr-G ! IA290!1-8 

UeHa, py6. 
Ha1160J1bw11il J1HaMeTp olipaGoTKH, .1rn: 

no,Q npOJtOJ11>Hb1\I cymmproM 
rroJl rronepe411hnr cynnopToM 

Hatt00J!bWaa J!Jllllla o0pa0onrn. A!At 

Ha116oJibwasi Jl.IIHtta 1wpe3aeMoii pe3b· 
6bJ, MM 

KoJiw1ecrao cynnopTOB: 
np0,!10.llbHblX 
nonepel(Hblx 

06iuttti xon, rrpo,'la.%!10ro cyrmopT,1, AW 
Ha111fo.%m11ii xo,1< nonepe<rHblX cyn· 

nopTOB, M.I! 
TioJllUHH ::>mKaTll!I sarorom;n 
nMllUHH Jl,JJll Hl!pe3almrr re11>61>1, 

6blcrporo ciwpneHll:H u p~Ji::epn.1· 
Ba/lHH 

Ko.~a'-lecrao cKopocTefr p3601-mx 
!llflHHJ(f'JJ('ij 

4ucJio oooporon paooq11x 111:m1111c.1el'1 
D MHllyTY 

ll,l lllCJlbHOCTb Uflf(JJa o6pa6oTK!l, J,/ //rl 

Bpe)rn xoJJocroro xo,1<a pacnpe;1e.111-
Te.1i,uoro aaJJa, ceK. 

Mo11(11ocr1> 9Jie1upOJlBHrareJI11, xcm: 
ll!lHBO,Qa r JJaBHoro ABH)KCHHlt 
oi>uw~ MOll:IHOCTb 

fa6apl!Tbl TIOJJyaBTOMaTa, MAI: 
JlJIHHa 
WHpHHa 

Karerop!W pc~rnHTHof1 cJJ011i:ttocw 

9230 

1.30 
lc/J 
!CJ 
20 

I 
4 

!fl) 
%, 70, 40 

4 
3, 4 

25 

9900 

130 
150 
!GO 
:m 

1 
5 

180 
95, i:J 

6 

13150 

!25 

IGO 
30 

1 
G 

LSD. 
DJ, 70 

8 
3, 4, 5 3,4,5,G,7 

24 24 

l4S25 

IGO 

190 
3'3 

I 
4 

200 
80, 9;) 

4 
3, 4 

23 

16500 

160 

190 
35 

I 
5 

20CI 
80, 90 

17530 

130 

175 
30 

I 
6 

200 
80, 90 

5, 6 7, 8 
npn .1l,Tloih1oii HH,!l_CK· 

CJllHit 
3, 4, 5 3, 4, 5, 6, 7 

24 21 

GJ-lMS so .. -! !40 101-1440 6!-755 73-805 97-714 

O,iti-10,S O,lG-8,5 0,l3-5,8 0,25-10,6 0,25-10 
3, _4 3 3, 4 5, 15 3, 5 

J.1 
19,2 

4330 
1600 

68 

17 
23, 2 

4330 
1600 

75 

17 
23, 2 

4330 
1600 

82 

30 
36, g 

3885 
1940 

42 

30 
36, 9 

3885 
1940 

45 

0,20-6,5 
3, 5 

30 
JG, 9 

3885 
1940 

48 

18320 22770 

2'30 230 

200 200 
GO 60 

I I 
4 5 

275 275 
123, l25 JOO. 12:3, 

!25 
4 G 

3, 4 3, 4, 5, 6 

23 24 

25100 

160 

200 
3G 

I 
5 

275 
JO(), 123, 

125 
8 

4, 5, 6, 7 

23 

42-5.13 42-6\0 48-621 

0,3--28,9 0,3-28,9 0,3-23,8 
4, 4 4, 4 4, 4 

30 
37, 7 

5385 
22li0 

54 

30 
37, 7 

5 .,~­

"'--'Ll 
22W 

58 

30 
37, 1 

5385 
2200 

61 



JV. 4. ToKapHble MHorownuu.11.e.11&Hble oepTttKaJl&Hwe no.11yaaT0MaTW 

Ueu a H 'fex Hu ~ecKaH 
~~paKTepHCTHH8 IK282 

l{eJJa, py6 ••••• , , • • 14344 

,/l11aMeTp o6pal5onm, MM 250 

,!lmrna UllJJII HJ.IP tt'I erno!'i ol'l-
pa6onm • , • • • • • • 200 

P.iccromme OT ropua IIHIHH· 
nemi fJ..O cynnopw, MM 2 I 4-564 

Kom1'!ecTBo cynnoproa 1 

HaHMeA&rnee H 11a1tl50JT&IDee 
nepeMe1.Ue1rne BepTI!!{aJlb• 
uoro cynnoprn c rop1130H· 
TaJJbHOfi TIOJ.13'1eJi, MM . 

Hanw~HiAUee H m11160.11&rnee 
nepeMelU,ett11e ropn3oHTa.nb· 
aoro cyn11opTa (npocToro 
H ya1taepcaJ1 bttoro), ,11.11 • • 

lfocJJO CKOpOCTei! WIIHHJ.leJIJI • 

Dpe}.leJlbl 'IHCeJJ o6opOTOB 
WnHHJ.leJl!J B MJIHYTY 

KoJ1u<1ecTao llOJ.1.'.1'1 

100-200 

0-100 

28 

66--980 

37 

I\\ 0,!J,f'JI~ CTai!Ka 

1~8.3E 

10984 

400 

350 

214-564 

6 

5 

100-350 

0-130 

28 

43--635 

37 

1284 

13730 

400 

200 

194-544 

6 

5 

100-200 

1295 Henpe· 
P1>1aHoro 
Aellcam1 

37340 

640 

350 

520 

6 

5 

Hau60J1&wlui 
"_IKO.!l cynnop· 

-- TOB 415' 
0-100 (npocToro)\ 

23 24 

21-184 19-269 

17 

Be PT K K 3JI b Ha lJ ll rop H ;o flT3Jlb­

H3 ll llO!ta'la cy1111opTOB WTIIIH· 
AeJ111, .11.11/06 ••• , • , • 0,064-4,05 0,064-4,05 0,168-7,3 .-. 

C1wpocr& M/MUH: 
CwcTporo noABoJ.la cynnopra 
6&1crporo 0Tao.11a cynnopra • 

Mol.UHOCTL s11eKTPOllBIJrare.11eil:, 
MJm: 

r J1aauoro J.1BH1KeH1rn • • • , 
Hacoca fJ..JllJ CM33KH • • • 
Hacoca nm1 oxJ1am.rreum1. 

fa6apHTbl CT<lflK3, JJ,lf • • • 

Kareropua peMouruofi cnoJK• 
~OCTH , , • , • • • • • • 

J82 

3,0 
8,0 

20-55 
1,1 
0.6 

3070x2945 

61 

2,89 
8,41 

Jlo 75 
0.6 
I.I 

3420x3150 

49 

2,89 

22 
J,l 
],I 

31SOx2985 

49 

)lo 55 
l,5 
2,2 

3470x3o80 

54 



IY.5. TOKapHo-pesOJ11>M1pHwe CTillhCH 

Moae111> cTaKKa 

Uexa K TeXKK4ecKa" xapa1<TepaC'fHKa ]· 

1 

) I 
IHl\B JH325 11.125 l341 I Jn365 1~71 

2 3 4 5 6 7 

UeHa, py6. 3250 3350 3020 3160 3800 73fi0 
Hm16oJibw11tt .n.11aMerp oGpatiaTbiBaeMoro npyrna, MM 18 25 25 40 80 125 
HaH6oJJhWHii .nHaM:eTP aarOTOBKH, MM • 

Ha.n. craHKHO!'i 2!)0 320 320 400 500 630 
Han cynrroproM 130 JOO - - 320 420 

HaHOOJlbWaK .UJJHf/a oopaoaTblBaelJOii 3aroTOBKH, MM 80 140 140 150 - -
CTpelleJJbl paCCTOflHllli OT WTIH!l,IJ,em1 JJ.O peBOJihBep· 85-250 107-400 70-JOO 82-630 275-1000 320-1400 

Hott rOJJoBKH, MM 
CTpeaeJlbl q11:ceJ1 o6opo'fOB B MllllYTY 125-4000 80-3150 80-3150 50-475 34-1500 20-893 
Ko.1rnqecrno crynetteA 'IHCeJI oooporoB 16 17 17 100-800 12 12 

150-1 !80 
265-2000 

Dpe.n.enu, HJIH <IHCJJo no,11.all peBOJJbaepaoro cyrr· 0,05; 0.12; 0.30 0,05; 0, 12; 0 .OS: 0, 12; 0,05-1,6 0,09-2,7 0,09-2 ,7 
nopra, MM/o6 0,30 0,30 

Kom1<1ecrao cryrreae!t no.n.a'I peBOJibaepnoro cyrr· 6 18 18 
nop-ra 

Dpe,a:eJJhl, HJJH <1HcJJo norrepe11Hb!X rro,a:a'I, MM/o6 0,05; 0,12; 0,30 0,05; 0,12; 0,05; 0,12; 0,03-0,48 0,045-1,35 0,045-1,35 
0,30 0,30 

KOJ111<1ecrao cryneaell nonepe'lllhlX no,11.a11, MM/o6 5 JS 18 
Han6o.nhwee npo,!1,0JJhRDe nepeMew.enHe peao.nbaep· 165 293 325 548 725 1080 

HOTO cynnojna, MM 
HaHoO.llhwee nepeMew;,e1me rro11epel!ttoro cyn· 

noprn, MM: 

rrpo.110.llhttoe ..- - - --... 725 I 080 
norrepe4Hoe no oc!l UJllllfflleJJJt - - - - 265 4 !O 

MomttoCTb 9.11eKTpo.u;aHraTem1, Kem 2,2 3 3 4 13 22 
fa6apnrbl cranKa, "''" 2990 x 830 3950x 990 3980 x I 000 3000 x 1160 3320 x 1530 4230 >'. 1900 
Ka-reropm\ per.iottmoii C.l!OJKHO<:T'lf 19 28 28 26 32 35 

,_ TI p ll \le 11a1111 e. CraHKH Mo.:r.e.11H 1 f325 H 1341 c ropll30HTa.11haoll OChlO peBOJ1bsepHoll ro.11osKH npe,!1,Ha3aa11enbl .11,.ru1 rrpyrKoaoA: 
~ II OaTpoHHOH paOoTbl. 



IV.6. To1rnpnwe peBOJlLBe?Hble 11aTpomn,i-e nOJJyaBTOMaTbl 

IJ.em1, py6. 

Haul'.iO.'lblUuu .11HaMerp oGpa6arblaaeMofi ,11,e-ra· 
Jiii, MJI 

Hau60.1bwall .!1.llHffa ol5pa6aruaaeMofi ,n:era· 
JIU, MM 

q11c110 norrepe'IHbJX cynrroprna 

Paccro;im1e or ocn wmrn,11,e.rn J1..0 Topua no· 
nepe'IHliX cyrrrroproa, ,i.w 

1416 

5400 

IGO 

100 

2 

120-220 

Paccromme or ropua lllITHH;1e.11J1 110 om none. 169 
pe'l !l bl x c y rm OPTOB ' AUi 

Paccro11n11e or ropu:a wrrHH.Jle.1J1 J1..0 ropu:a pe- 245-415 
ao.ihaepuofl ro.10DKI!, JUI 

Tm1 roJJOlllHI (11eTbrpexnoJuu110HH01i) Kpecroo6pe3f!l.lii 

Hau6011bwee rrepeMelll,el!He peaoJJbllepnoii ro- 170 
J!OllKll, Jl.11 

Perymrponaune nopMaJ1bHbl~-rn yrrop;:;1111, MM 

CKopocrb l'.iblcrporo nepeMememrn, M/JlllH 

100 

2 

,!l11a\.!CTP OTBepcTHfl B peBo,1bBeprwfl f0JlOBKC 40 
AJ!fl l\PCllJJeHHR: pe3U:OllWX on pa BOK' AIAI 

Xo.a nonepe<1Horo cynrropra, Jul 100 

BeJJtt'lllH;:i pcry,iupoBaHm:r yrrop!lMH, AW ICO 

CKopocr1> 6b1Crporo nepe111emem1i1, M/AwH. 

l(o.~11'leCTBO c1wpocreii IDITHJJ.:r,eJrn 

lfoc.~o 06opoTOB wrrn11.cr.e.~11 a ~1mryry 

CT0,na1ta cyrr11op1011, M,1t/.Huli: 
nonepe<lllhJX 
peBOJ!hllCpHliX 

Morn,HOCTh S1J1eupo.:i:a11rare.w, Kem 

faOaprrrw noo1yaaro.11a1a, .1uc 

2 

25-100 
20-!00 

1425 

4200 

250 

175 

2 

165-305 

365-610 

Kpecroo6pe3Hl>l n 

245 

2 

2 

16 

40-1250 

20-2.'JO 
20-200 

7,5 

lf.Jllllla 2050 2G80 
wupmrn 1550 1900 

n p u M e 'I a H H ll: I. ITo.1yaarmraTP1 npe}JJJalHa'leHbl 11.1JI o6pa6orKH llOKOBOK H QT.1 ll• 
eoK a yc.1ommx cep11ilttoro u ~rnccosoro npo1J;iBOAcTBa. U.nKJl, sa llCKJllO'leHIJeM sarpy~KH, 
llOJIHOCThJO 1lBTO~!aTll311pOMH. 

2. 3aJKa\I 113;r:e.1frn rn,:i:po¢11u:ttpoBaH. 
3. B npouecce o6pa6ornu al3ro~raT11'1ec1m ll3Mett11JOTCJ1 'lllCJJo o6oporna wnttH,!lCJ!ll 

11 11eJ1il'IHHi1 no,t1,a'I cor mirnu rpe6onaHHllM rexJJ011orw1ccKoro npoJle<;ca. 

184 



JV. 7. To1tap110-&apy<:eJ1bt1ble <:TaHK« 

Uc:tt.a JI TexJrnqecKa.1.1 
MoAeJlb ~Tal11<a 

J<apm1Tepl!CTHK8 1508 153!M !Mt 1525 

Uemi, py6. 14500 17 640 18410 37000 

H31100JlbWHil: pa3Mep o6pa6a• 
TblB<leMOH sarOTOBKH, M.11: 

6oKODblM cynnoproM 710 1120 ]400 2100 

BepXH!lM cynnopTOM c ony. BOO 1250 1600 2300 
W.e!HlbiM 6cmOBblM cynrrop• 
TOM 

,n11aMerp n.~attwaii6u, M.11 710 ll20 1400 2250 

Ham'.io.%waJ1 ewcoTa o6pa6arH• 800 1000 JOOO 1600 
sae~10i1 saroro1nm, MM 

KoJrn•1ecTBO cynnopToa 2 2 2 2 

Him6oJibWee eepnmaJlbHoe m~· 
pe Mcme1me cy nnoproa, .1ut: 

eepxnero 630 700 700 Dpanoro 865, 
JleBCfO 950 

CiOKOEOfO 760 970 950 1520 

HaHl'lo.lbwee ropu30HTl.!JibHoe 
nepe~1cme1me cynnoproa, .uMl 

Bepxuero 650 852 Tipa!loro 
1215, MBOfO 

fuKOEOfO 450 600 J 315, 600 

lfoc.110 CT}'Tl€HCfi ITO,!WI{ nepxHllll 
12 8 18 12 u 6oKoeb1x cynnoproa 

H<iHMeHbWaH 11 11a1160,1bwaJ1 no. 0,06-6,3 8,15-180 0,04-160 0,2-9,0 
,ll<llf n cy n 11 oproa MM/06 M,11/,UUN MM/MUil MM/00 

lfoc.110 c11opocreft nJ1attwaii6bl 18 18 18 18 

fl pe;teJlbl 11 llCeJI 060 pOTOB Wfl 1111 • I0-500 6,3-315 4-200 1,6-80 
JL€JIH B MHHYTY 

MotuttoCTb 3JleKTPO~BHraTeJlll, 22 BO 30 40 
li6m 

fa6<1pH1'b! CTaHKa, MM 2270X2210 6000X2440 3440X3050 4345x5450 

K.arerop mi f*MOllTHoll CJlOlK• 14 57 49 94 
liOCTH 

l!S 



;; 
g> 

JV.8. Toupao-81DfTOPeSm.re t'l'tlHXll 

Mo.Ile& <:T aHtta 

l..J;eHa H TelCHHqecKaH xapaKTepHCTKKa I • 
1601 

2 

U.eHa, py6. 660 
HaH60JlbWHll: AHaMerp o6pa6::rrKH HllJI 125 

CT3HHHOJI:, MAI 

PaccroJIHHe MeJK.flY ueHTPaMH, .MM 180 

HaH6oJ!bwm'l pa3Mep o6pa6an>1sae1Jol% 
33rO'TOBKH Hall c y nrropTOM' AIM 

Han6MhWHfi l[HllMeTp o6paOOTblB3CNOro 
npyTl<a, MM . 

60 

12 

KOJil!qecnio cryrreHeli 
WllHllJ(eJHI 

qnceJI o6oporoa BeccryneH· 

Dpe;i,e;1&1 'l"l!Cen o6oporoa wnttHJ1;em1 
B MHHYTY 

Kottyc Mop3e wn»H.D.enH 

Hatt6oJJ&rnee ce'lettue pesua pe3oe.11.ep­
)KaTeJI 11 cynnopTa, MM 

lfoc.110 cryneaeil: no.11.311n: 
llpO,llOJlbHblXl 
nonepeq Hbl."l 

ITpe.l{eJ?bl no,lla'I" Ha O,ILllH o6opar wn»H· 
Jl,eJIH: 
npoo.OJ!bRblX 
nonepe'lttblX 

MoiuHoCTh 9JICKTpo .1tB»raTeJ1 JI, "8 m 
fa6apHTbl CT3HK3, MM 
KaTeropua pe1110HTH0A cJIO:.KHOCTH 

'laTblH 
530-5360 

M2 

8X8 

PyqHas 
Py11.na11 

Py11RaJ1 
Py'IH3J! 

0,6 
880x600 

9 

1A6l6 

3 

1610 
320 

750 

175 

34 

21 

13-1800 

N~ 5 

2ox20 

16 
16 

0,065-0,91 
0,065-0,91 

4 
2335x852 

15 

IK62 

4 

2000 
400 

7!0: 1000; 
1400 
220 

36 

23 

12,5-2000 

Ng 5 

25x25 

42 
42 

0,07-4,16 
0,035-2,08 

10 
2785x 1165 

19 

IK625 

5 

2630 
500 

1000; 1500; 
2000 
260 

50 

23 

12,5-:::000 

, N~ 6 

30x30 

42 
42 

0,07-4,16 
0,035-2,08 

JO 
3205x 1216 

18 

IM63 

6 

3420 
630 

1400; 2800 

340 

65 

22 

10-1250 

Merpnqe­
cKaa J\i! 80 

30x40 

44 
44 

0,064-1,025 
0,026-0,378 

13 
466ox t690 

19 

IA64 

7 

7870 
800 

2800 

450 

.... 
24 

7,1-750 

Ne 6 

45x45 

32 
32 

0,20-3,05 
0,07-1,04 

22 
5780x2000 

30 

165 

6 

8580 
1000 

2800; 5000 

600 

80 

24 

5-500 

N~ 6 

45x45 

32 
32 

0,20-3,05 
0,07-1,04 

22 
5780x2000 

35 

fl JI' HM e 'I a H H H: I. C1'3HOK MO,llCJJH 1601 - flOBblWef!flOA JOtllfOCTll (5es BllHTO()e3HOro BaJIHKa. 
2. B rat'iJrnue yKasattbl ra6ap111u, KareropHa peM011rnoii CJJOJKHOCTH H CTOHMOCTb craHKOB MO.!!.CJJeA 1K62, 1MG3 n 165 c na11~;eHb­

WllM paCCTOllHHCM MCa\,!1,Y uen1paMH. 



, IV. 9. TOK ap HO ·KO n 11poRaJ1b u ue MHOrope3UOBbfC nonyaBTOMalbf 

[_\eHa 11 rexunqecKall M<>Aellb cTa nKa 
xapaKTepHCTHKa 1708 1112 1113 1E732 

Uemi. py6. 4350 4720 5080 11 000 

HaH60JlhWHfi n;HaMeTp o6pao5a· 
TbfBaeMoil: ~arOTOBKH, JUI: 
HM CT3HHHOH 320 410 400 610 
na.!l cynnopTOM 200 180 250 320 

Hm160.%w<1.11 1v11rna o6paOOrKll 500 500 700 1000, !400, 
saroroBKU, .11M 2000 

Tipe.n:eJJbl 'l\ICCJI o6opOTOB IDDl!ll· 160-1600 162-2040 125-1250 56-990 
JICJI ii B M HI I YTY 

lfoCJIO cry11e11eii o6op0TOB WllHll• 11 12 11 26 
JIC.151 

KoJttt'!ecrno anTpMaTtt'leCKHX ne· 
·~· pe K.IUO'!C H ll il '!HCC.~ o6opoTOB 

4 ·~. mnunn;e.rrn B I<HKJte 4 
~ 

{:~~. Ko.riuqecrno npoXOJIOB KODHpO· ,llo 1 
aa.ribnoro cynnopra n;.riH MHO· 
ronpqxOJllJOro ucno.~neHllH 

" 
H3 HUX no KODHpaM 2 

~ 
~ lJ 11cJJo cryne11ell no11,a11 Konupo· 8 Beccryrreu11a• 13 Eeccrynell'IA-
f Sa.rib noro cyn no pr a TOC peryJIH· Toe pery JJH-

pooanue posamte 

TI0J1a'la cy1rnoproo, MM/.1wH: 
KODHpOB~JlbHOro 0,063-1,6 20-700 0,063-1,6 20-450 

)!J.i/06 MM/06 
DO)ijle3HOf0 10-630 15-400 10-240 

H1m6oJ1bWHli npon;o.%Hblfi pa6o· 540 500 700 1010; 14161 
'lllif X0.!1 KODHpOD3JlbHoro cyn• 2010 
nopra 

Hatt6,?JIMIIH ll none pe<1 ""' fi pa6o. 
<urn XOJI cynnopTa, MM: 

i 
Konnpoaa.ribnoro 80 75 165 
ITOJIPC3Horo 120 80 155 

' 
Mow,nocrh 3JICKTp0,1!.DnraTeJIH, IO 10 22 ,llo 55 

KBm 

' 
ra6apttThl CTaHK3, MM: 

,11..1nna 2325 2500 2790 3700; 41-00I 
4700 

WllpHtta 1260 1200 14!5 1800 
KareropHH peMOHTHOil: (:JIOlK~ 17 19 19 35 

JIOCTH 

f.87 



IV. to. To1mptt1.ie ~morope3UOJJMe noJ1yanroMaTbl 

· I MOJleJ1h cn1ma 
UeHa 11 rex1m4e~1rnH upar<np 11nu1<a l---1-,.,-n-,O--,...---l-A-73-0----,----l7_2_l --

IJ;eHa, py6. 

Hau6oJiblilllil pa3Mep 06pa6aTb1• 
naei.mii aarOToBKH, M.>1: 

H .iJi; era mrn o fi 

HaJ.t eynnoprmt 

Paecro111rne Me}f(J.ty uemp J'll!, MM 

Konye ornepcnrn rnmrn,!l.eJill 

l(oJitt'!ecmo eryrretteil 'IHCeJI ooo­
pOTon um1111JJ,em1 

Dpe:te.%1 <HJce.i o5oporoa wmm· 
!ICJ!fl 

Ko.11Jqeerno rrepe,'\HHK H sa.r111nic 
cyrmopron 

HaHoOJlbWee nepeMell(e1111e, ftl.11: 

nepe!J,ncro cynnopra npo.!(O.%• 
11oe 

TO me nonepeq noe 

33,'l,Hero cynnopra npOJ(OJlbHoe 

Dpe,te.'lbJ npO!J.O.%Hb!X non.all ne­
PCAHero cynrroprn, ,un/06 

Ko.111qecrno eTylleHeii rrpoz:,o,1b flwx 
llo!J.a'I r.epe,'l,Hero eyrmopra 

D pCJ.tC,'1 I.I nonep~'UlLIX lTCl)\J'I Ja}:\• 
nero c;:rm spro, .orn I oo 

Mou.;HoCTh 3.:citrpo;;r 1iraH\~ 11 
r ,13~ 11oro ;iJmmcmrn, K6m 

fa6apl:Tbl craiil:a, .•~Af 

Kareropr!fl pe~.:;,;mHoli CMlKHOCTrt 

188 

3710 

3!0 

200 

0-300 

Mop:re N2 G 

12 

114-1400 

!/! 

150 

75 

90 

0,12-1,38 

8 

0,0!7-2,17 

7 

2!90x 1355 

14 

4470 

410 

300 

200-500 

12 

SS-710 

1/1 

250 

80 

135 

0,12-1,.33 

8 

O,OIG-2,37 

14 

2335X 1800 

17 

490 

200 

150-828 

14 

71-1410 

Ji! 

290 

290 

83 

0,12-1,38 

8 

O,ot?-2,17 

14,28 

2930X 1335 

19 



CB£PJIHJlbHblE H PACTO\IHblE CTAHKH 

IV. I I. BepT1tK3JlbHO·c11epJ11mM1t.1e CTaHKll 

Moll,eJlb CTaHh a 

l..l;eHa H <re;rnn'JecKUI xapaKTepJICTHKa • I 2M;:-\ 2Hll~ 
1 

\ j 
2Hl25 2Hl35 \ 2H150 l~o 3 4 \] 5 6 

lleHa, py6. 200 790 1650 2!50 . 3200 3280 

HaH60JibWHfi JJ.HaMeTp rnepJJemm no CTaJ111, .11,1t 12 JS 25 35 50 75 

Hzm6oJ1bwee ycmrne 110JJ.ll'lll, KI' - 560 900 1600 2500 4000 

PaccroRH!le or wmm,1\eJJol JJ.O nmnw, J.!M 20-400 !'iS5-'.:65 690-1060 700-1120 700-1250 800-1300 

PaccroimHe OT a,eHTpa wnmu!,eJiq ;i:o eeprmc~.lbHbtX 180 200 250 300 350 400 
HanpJBJl fl!OWJIX CT;1!11lllhl' ..!/;\I 

Ha 1160JJ bwce paccroH1111e OT ropua WIIHH,[i.c'.UI JJ.O 400 650 700 750 800 850 
C TOJIJ , Al At 

Ko11yc Mop3c ornepcnm w1m11D.c.u1 M 2B J\~ 2 N~ 3 J\"~ 4 N~ 5 HQ 6 

KMmiecruo crynencii uGoporn11 ll11HIHL1e.1~ 5 9 i2 12 12 12 

npe11eJ1LI 'IHCCJI o(iopOTOB B mmyTy 45G-450() lSQ-'.:::'.JO 43-20000 31,5-1400 22,4-lOOO 22-10[8 
' Ha1160J1bwce nepeMei.uemtc llllil!HJC.1 :1, :.w 100 IGO 200 250 300 500 

KoJm'lecrso cryneneil no,a.3'1 - 6 9 9 12 9 

npen;C,1hl 110}\a'l llll!HH,U.CJlll, ALIJ/06 Py':n~~ 0.1-0,56 0,1-1,6 0.1-!,6 0,05-2,24 0,15-'),2 

Pa3Mepw croJJa, MM -- 320 .• ;.360 K0x450 450x 500 500x560 COOxieiO 

i\\ournocTb 9JlCKTPOllBHraTC.'JH' /Ltiln O,G 1,5 1,2 4 7,5 JO 

[aGt<pltTbl CT3HKa, MM: 

AJIHtta 730 910 1130 1240 1290 1630 

1U!lpl1Ha 35'i 550 803 810 875 1220 

~ Ka1erop1rn pcMOHTUOii c,10;KH~TH 7 I I 12 13 16 w 



IV.12. BepTHKaJJbHo-csep.1111J1buwe cTIUIKlf .a;.ir11 cnel.\lfa.JlbHWK t1aJ1a,11;0K 
c MUorownHH,leJfblfblMH rMOBKaMH 

2Cl35 2Cl51) 2CJ71) 

11,eaa, py6. 

Haa6o.llhWMfi AMaMeTp csep!leHHst no cra· 
JIH1 MM 

1360 

35 

2420 3483 

50 70 

HaH6onbmee ycnmre noAa•m, AOnycKaeMoe 1600 2500 4000 
cranKmt, KT 

Paccro1rnue oT ropna 6a61n1 AO cToJia, MM 350-!075 350-1075 500-1350 

PacCT05lHHe oT Topua 6a6KH .ao nJIHTbl, AIM 1225-1625 1225-1625 1175-1675 

HaH6oJibwee nepeMememie wnuf1AeJlh1toli 
6a6KM, ,IUJ 

400 400 500 

llucno cKopocreli wnHHJteJJrr 9 I 6 12 

IlpeJteJJbl 'lfl('eJJ o6oporoa npuao.11uoro BaJJa 68-1100 90-675 31-385 
B MKHYTY 

lfuCJIO flOA<J'I 8 8 8 

no,!l8'1H Ha OJlllH o6opOT npHBO!\HOrO B3Jl8, 0, 1-2,24 0, 1-2,24 0, l-2,24 
MM 

Cimpocrb (blcrporo nepeMeUJ,eima wmm)teJlb· 2,7 2,7 3,0 
uoli 6a<h.:u, M/Mtm 

Pa3Mep1>1 no.rn, .HM 450x500 500x600 600x750 

Momuocrh 11.1eKTPOABllrarem1, KGm 4 7,5 10 

fa6ap!Tb! craima, MM J700X 1270 I700x 1270 l700X 1300 

Kawop1rn pe;Aouruol\ cnomuocrn 11 14 l3 

100 



JV. J3. MHorowmm.a;eJILHLle aepT11"ML110-csepJ111J1bllble cranKtt 
C KOJIOKOJILHOA rOJJOBKOA 

MoAeJlb c;auKo 
Ue11a " T<'XHH<re<:11a" xapaKrep11cr1IBa 

UeHa, py6. 

H11n6oJ1b11111i1 Jl,113MeTp csep.'1e1m11. 11 qyryll.e HB 180 
K31KAMM illllUHll,e,lleM, .MJI 

f<oJm'lecTBo UIITHHJ1eJ1ell: (npHBOll,08) 

Him60J1bwee yc11J1ue noll,a•m, Kf 

Ha116o,11bwee KOJJuqecrso 011:11oapeMenno pe60Ta10· 
lllHX WITH fl)l,E'JJCH npll caepJJeHHH 8 <1yry11e fl 8 180 
c ll3H00.1bWIJM ll,H3MCTpOM csepJJ' MM 

Paccromme or <lCJt np1rn<lAH<lr<l aaJJa A<l mrnpaB· 
JUIKJU.1;11 X CTaHllHbJ, MM 

Paccro1nme OT ropl(a rnmrn.:;:eJJfl ll,O pa6o•1e11 no· 
aep x Hoc Tll CTOJ13 ' MM 

HattooJiblllee nepeMew;enne rnnHttneJihHOii l".ia61m, At.11 

Pacrsop 1w.10KOJ1a wnu11Ji;eJ1bttoi't l".ia6K1t, Aut 

Haul'.'iOJlb•JJee paCCTO.fl Hl!C Mem11y Kp3HHUMll lllllHJI• 
ll,CJJIJMH, JIJI 

HaHMeHbwee paccro11H11e Mem11y IUflHHJlCJIJJMn, At.It 

1iHCJIO CKOpocreft npHBOll,HOro BaJia 

DpeACJJhl <r11ce.ii o6oporoa np11sonnoro eaJJa a Mil• 
"YTY 

lfocJto no,!13'1 

PasMepbI croJta, MM 

Mow.11ocrh si.~eKTponsHrareJirr, K&m 

f aoap HTbl CTa II Ka, AIAt 

Karernp1rn peMonrnoil: c,11om11ocm 

2l50M 

2585 

18 

24 

2500 

8 

350 

150-780 

.l'fo 2 

300 

440x550 

4JO 

57 

12 

30-1380 

8 

0,1-0,19 

500/,GOO 

7 

1738x 1355 

12 

2l70M 

3493 

22 

28 

4000 

8 

400 

670-1170 

M2 

500 

500 < 680 

GOO 

57 

12 

22-1118 

4 

0,1-0,4 

5GOx600 

JO 

IDOOX 1500 

15 

J91 



- JV. 14. Pu;wa.n&KO-CBepJJHJ!bHble CT3HKH 
iS 

I 
MOJleJlb CT3RK8 

Ueua H TeJrnHqecKuH xap:<K'repHCTHKa 
2E52 I 2H53 fr I 2H55 I 2H57 I 2H53 

·--
Ll,e0a, pyu. ll40 3740 4590 6040 11 170 

Hmt6oJihw11it iuiaMeTp ceep!leHHll no crnm1, MM 25 35 50 75 100 

HaH6oJ1bwee yc1Mt1e non.a'ltt, ,.;f 400 1250 2000 3400 5000 

Pai:crOllHHe OT OCH illITHH,:te.1>1 .!lO KOJIOHKH, M.U 313-813 320-1250 400-1600 500-2000 500-3150 

PaccToirnne oT ·ropua I11!1HHJJ.em1 11.0 nJunw, Arn 900 320-1400 450-1600 600-1750 2500 

Koeyc Mopse wnHH,!1,em1 N~ 3 Ng 4 .N'~ 5 .N'2 6 N2 6 

Ha116oJibwee eepTHK aJib 11oe rrepe Metu. etttte w n HH. 130 300 350 450 500 
aenll, MM 

lfacno cryne11eii CKopocreA 8 21 21 22 22 

Ilpe.ii,eJJbl 'IHCe!l o6opOT06 6 MllliyTY 5G-l400 25-2500 20-2000 12,5-1600 I0-1250 

l.JnCJto CTyneeeil no,a.a'ln 3 ' 12 12 !B 18 

Tipe,a.e.Jll:d noAa<i: wm10Aem1, MM/o6 O,t; 0,15; 0,05G-2,5 0,056-2,5 0,063-3,15 0,063-3, 15 
0,2 

Molll)IOCTb aJieKTpo,a.tmrarenH, Mm. 2.2 3 4 7,5 13 

fa6apHTbl CT3HKa, MM l770X815 2140x870 2445x 1000 3GOOX 1550 5000Xl730 

Kirreropm1 peMoHTHoil cJIOJKHocrn 9 29 31 30 38 



I IV.15. ro)l1130HT3JlbHO•paCTO'lllble UaHKH 

1 
Ueua K Texu11~ecKa>1 X'IJ)aHTeP!!CTHKa -------,.-------~------

- I Mo11:e11b nau1rn 

2Gl5 26208 2G3u 

Ueaa, py6. 

,UnaMerp Bbll1Bllll(t]Of0 wnHULl,eJIH, 
M.M 

Konye fl',op:ie wmrnneJill 

Pa3Mepb! pa60•1eii noBep x11ocm 
CT0<1d, MAI 

P accrosrnue OT cctt lllITlJH}lCJI 11 .QO 
C'fOJI a , Al.IJ 

Han6oJibUlce nepeMew,e1me pa· 
.n.11a.%Horo cynnopTa nJMHwait• 
6bl, M.\I 

qllCJIO OCCDblX fl0,'1,3'1 wmrn11eJ1H, 
n pOJJ:OJI bHblX Jl l!OllCJk'I Hbl x no· 
JJ:3'1 CTOJJa II CTOitKll llln llli/IC,1b• 

110 ri 6<161rn 

npeJJ:cJibl noJia•1 Wll!lllllCJlll, 

M.11/AWH 

npc,'leJlbHble l!O,'la'lll CTOJ!a, CTOli• 
Kfl ll WllHHA•MbHOH t'ia6Kll Wl!l\H• 
)l,CJlll, I.! At/ ,II/IN 

npe.llCJ1bl!blC 110 ll<l'IH CTOJia, CTOfi· 

Kil 11 mn 1111:i;e,%J1o!l 6a611H, 1rnaH· 

wafiobl, .11.11/06 

npe11c.%llb:C n0.~3'111 pa,1lla.%110rO 
cyn nopra nJ1a11war16w, Jr .11/ Al!ut 

l:[ \ICJJO C!Wpoci-err !lbll\!l!lllll IOrO 
WflflHJleJ! H II JIJ!3H!Uail6bl 

npeil,CJ!bl '111CCJI OOOpOTOB Bl>!J;Bllffi• 

119ro llll\llH.11,eMI B ~llllrf>Y 

DpeneJ1bl 1mceJ1 o6opoTOB nJ1aH· 
waliow a 1i1uHy1y 

MowHo~Tb 
f({WI 

fa6ap11Tb! CTattKa, AIM 

Kareropun 
l!OCTH 

7 !2~3 

pcMOHTf!OI\ CJIOJK• 

12130 

80 

N~ 5 

soox 1000 

0-SCO 

120 

2,2-1760 

1,4-lllO 

0,02-8 

0,89-iIO 

!2/12 

20-1600 

8-200 

5 

4300X2735 

19 

24G90 

90 

044 XI l 30 

0-1000 

liO 

Beccryneu'!aroe 
pery m1pollanue 

2,2-1760 

1,4-1! I 0 

22/15 

12,5-2000 

8-200 

7,5-10 

54iOX2985 

24 

40250 

125 

l600X 1800 

0-1400 

200 

1,6-JuDO 

I-JOQO 

l-1000 ,11.11/J/Ufi 

0,63-G.JO 

23/[5 

G,3-!0QO 

4-20J 

19 

8000 x: 4500 

30 

193 



..... 
<.o .... IV. 16. A.llMUHO·paCT0•11n.1e cTamm, nonyasTOMani ropHlollTaJibHWe H aepTKxa.llbHWe 

Mo.!leJll> cra11Ka 

l.ie11a R rexmt 'll'Cllall xapa KT1!Pll CTH1<a I 
2705B I 2706B 

1 
2712B I 27 8 nepr111< aJ!bH blli 

UeHa, py6. 2530 3410 3740 1550 

.llmwerp pacra<nmaeMoro OTBepCm.11, MM 8-250 10-200 8-200 65-165 

PaccTo.lllllie OT OCll wnHH11e Jl .II .!10 CTOJla, MM 225-265 225-265 300-340 270 110 wnHHAeJVI 
oa<'iKll 

I\ OJIH'lecTBO wn HH,11,e.11 blibl x fOJIOBOK ( B 3aBllCHMOCTR 1-3 1-3 ,I-3 I 
OT mna ro.llOBOK) Ha KfilKl(OM MOCTHKe 

Paccro11eue MelK.ll.Y wn11u4eJ1 .llMII, MM 140--260 140-260 140-260 

Pa3Mep pa6o<1ero CTOJJa, MM 500x300 soox320 7tox500 1000x500 

HaH6oJlbUIHH xo4 crona, MM 360 450 710 550 llilJH 11,'\e JI .II 

CT pe4eJ1bl 'l HC eJI o6opOTOB UJnllH11M .II B MllHYTY 1000-4000 750-3000 750-3000 80-450 

CT011a•ia CTOJla (ruAPaBJIH'JecKaH), JOI/MUI{ 10-500 10-500 10-500 0,05-0,2 MN./o5 

CKopocTb 6wcrporo nepe!lleweum1, ;11./Mwt 4 4 5 3 

.MOllUIOCTb 3Jl€KTPOllBllfaTeJIH' Kam: 

npHBO,!la llilllJHD,eiIH 1,5-5,5 1.5-5.5 1,5-5,5 2,2 

npHSOlla rH,!lpOCHCTeMbl 2,2 2,2 2,2 

fa6apHTb! cTaHKa, MM: 

,!1,JJHHa 1500 1950 2500 14d5 

WHPHHa 1220 1300 1400 1900 

l\areropllH peMOHTHOH CJIO}!\HOCTH 21 21 21 15 

CT pH Me 'I a H He. Ctalll\11 MO.!leJJil 27058, 27068, 27128 BbmycKalOTC!I TaK)Ke B eapHaHTe C ll!JKJIOBblM nporpaMMHblM ynpaBJJCHllfM. 
C11creMa nporpaMM11poeamrn o&>cne'lr!Baet 6blcrpoe H3MeHeH11e aaroMaTH<iecKoro UHKJla nepecraHOBKoii UITeKepoe Ha KOMMytaropHoH: na­
HeJJH ll KYJJa'IKOB CTOJla, 'ITO CBO.t(HT K MHHHMYMY pa6otbl, CEH!Jattuofi c nepettaJJa.111mil ClOJJa B cepHHHOM u Kpyrrnocep111iaoM npoH380,llCTBe. 



-I .. 

u eJ<a H Te XHll ~eCK a fl xapaKTepH<:THK8. 

UeHa, py6. 
Hau6oJihWHe pa3Mephl o6pa6arasae.'loli 
sarorOBK H. MM: 

,!1113MeTp 
]l.JIRHa 

Konye Mop:ie nepel(llell. 6a6KH 
UttaMerp wmt<Poe.aJibHoro 1<pyra, MM 
4HCJI0 o6oporoB WflHH,!leJHI WJIH¢o· 

saJ!bHOH 6a6KH a MHHYTY 
CKopocrb nepeMellI,eHHH croJia (pery­

JinpoBaHHe 6ecctyneH'laTOe), MM/ MUlt 
YroJI nosopora croJia, epaiJ 

Hatt6oJibwee nonepe<1uoe nepeMellI.e· 
trne WJ!ff¢10B3.'lbHOll. 6a6KH' )IM 

nonepe•rnai:i IlO /1,3 'la U1 JI lf¢JoBaJ!bHOli 
6a6KH Ha 0.llHH XO .n CTOJla. JI.II 

4JtCJIO CKopocrell IlOBO.QKOBOrO naT­
poHa 

npe.neJibl 11.11C€Jl o6opoTOB fiOBOlJ.KO-
BOrO narpotta a Mffff)'ry 

Mow,HOCTh .&J1eKTPO.llBHrarem1, Kem 
ra6apHThl C13HKa, JIM 
l{.arerOpHll peMOllTHOi't CJIOOKHOCTB 

,. 
WJIH¢iOBAJibHblE CT AHKH 

IV. 17. KpyrJIOWJitt4>0BaJ1J.HWe cTaHKlf 

3A110 

7000 

140 
ISO 

M3 
250 

2340; 2860 

0,()3-4 

±10 

125 

3512 

6200 

200 
500 
Jlf! 3 
300 
2500 

0,1-6 

±6 

215 

0,00 I-0.()38 0 ,002-0 ,038 

78-780 

I.5 
1750x 1560 

16 

78-780 

3 
2600x 1750 

30 

3AISI 

5720 

200 
750 
M4 

450; 600 
1080; 1240 

0,1.....:.6 

+3 
-10 
200 

MoaeJtH CTaHKa 

315151 1 35161 

5500 

200 
750 
M•4 

450; 600 
1080; 1240 

0,1-6 

+3 
-IO 
200 

5530 

280 
1000 
N2 4 

450; 600 
1080; 1240 

0,\-6 

+3 
-8 
200 

0,J--0,5 0.1-0,03 0,01-0,03 
MM/.MUlt 

PeryJ1HpoBKa 6eccryneu'!aran 

63--400 63-400 63-400 

7$ 
3!00x2IOO 

38 

7$ 
3100x2!00 

30 

7$ 
4JOOx2100 

37 

35153T 

7850 

200 
500 
.M 4 

400-500 
1250 

Py'IHoe 

+s 
-7 
160 

0,05-5 
MM/MUH 

78-780 

7$ 
2260x 1920 

25 

3164A 

9690 

400 
2000 
.M6 

500; 750 
920; 1420 

0,1-5 

+2 
-4 
305 

0,01-0.03 

30-180 

13 
6040x2550 

35 

n p HM e" a H H i:i: 1. CraHK,1 MO/l,eJIH 3A II 0, 3B 12 HBJ!l'lfOTC.11 YHHBepcam.aww. noaoponm1 wnmpoaaJJbHa.11 6a6Ka nepeMemael'Cll 
no caJia31UIM, Koropble a ceoto oqepe11.1> HMeJOT noBOpor e o6e cropoHbl Ha 90"'. 

2. CTaHoK MoaeJJH 3A 151 , np11cnoco6neHHblil ,llJIH pa6ot1>1 c epe3HOfi noll,a'lett. 
~ 3. CTalioK 35153T BllJUieTC:ii ropu;emmt¢>oeaJibHLUll. 



IV. IS. BecueHTpoBMe Kpyrnownmt>on<t.ibttble cTaHKTf 

Mo}leilb cTaHKa 
UeHa u TexuuqecKa~ ~apaKTePHCTHKa 

3Ml$2 3Al84 3185 

ll,eHa, pyO. 8250 10 750 14 650 

.ll Ila MeTp WJllflflOB aHH jJ. MA! 0,8-25 3-80 10-160 

Himl'.iOJlbWa!I ,!l.JiHHa wntt¢onanttll, M.11: 
npli apesttoM w.1tt¢ioaa111111 HlO 165 200 
,npH WJIH¢1ooaHHH H HOPMaJ!bHOM npHCITO- 350 350 450 
C06MHJUI 

lfocno o6opOToB lllJlH¢ioaa,1LHOfO I<PY ra B 1910 ll 2720 1337 H 1910 1086 II ]566 
MHHYTY 

qncno o6opoTOa neJymero 11pyra a Mnttyry 19-280 20-130 10-115 
(6eccrynenqaroe pery.rrnpoaau11e) 

CxopOCTb 110.!lBO.!la npH Bp€3HOM lllJIHtpoaa. 4,8 1,48 1,48 
llHH, M/MUH 

Pm:1Mep m.rrmjJoaanbttoro Kpyra, MM 

Hatt6onbwHfi ttapyJKHblfi ,a:naMerp 350 500 CiOO 

Ha1.iMcHbwufi HapylKtthll'i ,a:naMerp 250 400 480 

Hatt60J1hWalI wttpmia 11pyra 150 200 250 

Tim Kpyra nn 08.U OBJl 

PasMep ae11,ymero 11pyra, MMJ 
HaH60,1JbWHfi ,ll,HaMeTp 250 300 350 
HaHMeHbWlill .!lHaMerp 170 260 :.JOO 
JlHa~1CTp OTBepCTHH 127 127 127 
11a1160J1bWaH WHpHHa 150 200 250 

MomttoCTb 9JICK7po.lllmraren11, KBmi 

w.iu4maa.rthnoro Kpyra 7 13 22 
ae,a:ymero Kpyra 0,25 0,76 1,2 

fa{'iapHTN CT3HK3, .MMl 

,!XJll\Ha 1800 3500 4000 
111HpHH3 1480 2200 3270 

Ka1erop1-rn peMOHTHOii cnulll.uocru 24 35 38 

196 



IV. 19. 8HyTptt11JJ1HlfioBaJ1b11b1e naHKH c ropH30HTaJlblfblM 11Jnn11J1,eJ1eM 

UeBn u TCXHH~ecKa~ xopaKTepHtTHKa 

LJ,e11a, py6. 

Han6oJJhWHfi nnaMerp H3.Qemrn, Jllftt 

Pa311icpb1 111J1n¢iyeMoro oTBepcrn11, JllJIJ: 

AH3Me1'P 
HaHOOJIL>lllall AJ!HHa 

Han6o,1bwee paccTOllHHe OT orropimro TOpua ¢.wuua wmrn14e.1ii 113,ri;e,1Hfl JJ.O ropu.a 
lllo1H<jJOBiL~hHOJ1 6a6K1I, JllJlt 

Ha1160J1Lw1•fi yroJJ 11oaopoTHofi 6a6KH HJAemrn, epaJ 

Han60JILwee norrepe•rnoe uepeMew.e1111e 6a6K11 nall.C'.11rn, JIW 

nonepe<rnoe nepeMC!J.\CHl!C WJJmjJOB3.%1Wfi 6a6KU, .llftl; 
BTTepeA 
Hlll<lA 

Han60J1L11me pa3w;pL1 U]Jln¢ioaa.1L11oro Kpyra, MJll: 
JJ;UllMCTp 
BblCOTa 

Tionepe•nme nepeMew.e11ne 111.1111¢oaa.11.>noro Kpyra, Ji'u1: 

H3\l00.%Wee (OT fllll.POllpllBO.tJ.3) 
Ha OJI.HO }l;CJICHHC JIHMoa 
OT pbl'rnra A0311pOB3Hllfl IIOJJ;a'IH 

...... Ha116oJ1bwee uepeMeW,eHlie cTOJia, .M.M 
<O 
~ 

Mo,n eJJb CT s H K.J 

3ZZ5 I 2M27 

5020 

LOO 

6-25 
50 

30 

250 

40 
JO 

20 
32 

250 

G5GO 

200 

20-100 
125 

30 

450 

40 
10 

JOO 
50 

4J0 

3 A2286 

8530 

300 

50~125 
160 

900 

30 

200 

60 
10 

110 
63 

1.5 
0.005 

0,00125 

450 

I 3AZZ96 

9530 

400 

100-250 
20() 

1150 

24 

200 

mo 
IO 

200 
100 

1.5 
0,005 

0,00125 

550 



i 
! 2 

tJHCJJo -o6oporoa ru.rmit>oBMbHoro Kpyra B MHHYTY 24000 

ITonepMHaR noiw1a ruJ111¢ioaaJJbHOro Kpyra B MRHyry (6eccrynewrnroe peryJJHpO· 0,03-0,3 
BaRHe), MMi.Mwt 

CKopocrb 6blcTJloro nonepe•rnoro no.11ao.na mJlH¢oaaJJbaoro Kpyra K nst1.eJJH10, 
MM/MUI(. 

f11.npaBJIH'l€CKHA OTCl\OK (llO,l(CKOK) WJJH4'0BaJJbllOrO K{)yra, JUI 

ITonepe'IRM npepb!B!-lCTa11 no.na'la ru.1m¢ioaaJJbRoro Kpyra aa o,llHH XOA croJia 
(6ecCTyneH'laToe peryJ11JpoaaHue), MM 

lJucJJo o6oporoa ua.11,eJJHR a MllHYTY (6eccryrreH'laroe perym1poaaH11e) 

CKopocTb nepeMeiueH!'R CToJJa (6eccrynen11aroe perym;poaamie), MJ.MUH 
. npu w.~mpoaamm 
npH 6bJCTpoM llO]lBOlJ.e u OTBOlle 
npu npaaKe 

flpo6er CTOJJa Ua CTOpOtty, MM 

MolllHOCTb sJJeKrpo.nanrare.111, K.8m: 
np1rnoaa !l3,QeJl!rn 
npHS0,!1,3 WJJ!lcjloaaJibHOA 6a6KU 
np!lBO)la rv..npoHacoca 

fa6apHTY crauKa, MM-: 
,llJIIDla 
mHpuaa 

I(areropm1 peMonrnoA CJJOlKHocm 

0,002 

475-1500 

0,25-5,5 

2.2 

1690 
840 

16 

npoOOA(lfmtue fl/'UAO:Jfe. IV.19 

3 

6250; 18250 

0.375-0,9 

0,001 

125-1250 

0.2-12,0 

3 

2300 
1280 

27 

4 

14600; 
13000; 
10950; 
8100; 
7150; 
6580 

0,065-1,2 

4 

0,4-0.5 

5 

7250; 
5950; 
5370; 
4530; 
4350; 
3350; 

0,065-1,2 

4 

0,1-0.3 

0.001-0,008 0.001-0,008 

100-700 

1.5-8,0 
10-12 
0.1-2 

1.5-4 

I ,I 
4,0 
2,2 

3000 
1570 

36 

50-425 

J,5-8.0 
10-12 

0,1-0,2 

1,5-4 

I, I 
7,5 
2,Z 

3400 
1800 

38 



JV. 20. Q,r10cKOWJ1H4JoBaJlbRbre CTaHKll C npAMOyrOJJbllblM CTOJIOM 

ll•ma II TeXHll4eCKa R 
xapaKTernCTKKa 3f71 

Ue1rn, py6. JIOO 

Pal'.io<ca11 noirepKHOCTh CTOJla, 630 x 200 
MM 

CKopoc1b nponoJibttoro nepe- 5-20 
Meme111151 croJia (peryJmpo-
aa1rne 6eccTyneu<ca10e), 
M/MUH 

TionE>pe<cttaa no11a<1a lllJ111.\jlo­
BaJ1 b Ho ii 6a6KH sa ltaiK D;bl ii 
XOJI. crnJJa (pery 1mpoBattHe 
6eccry nett <c a1oe) , M .11 

0,3-4 

35722 

7320 

IOOOx 320 

2-40 

0,5-30 

35732 

699-0 

800:x 320 

3-30 

36724 

15020 

2000X400 

3-33 

3-50 

DpeneJlbl eeprnKaJlbttoli no4a• Py•rnaR 0,01 0,005-0,05 0,005-0,05 0,005-0,1 
'Ill WJ11HjlOB8JlbHOro Kpyra. 
MM 

,llttaMe1p ll!Jl11¢1oBaJ1bHOro Kpy­
ra, MM 

Wttpmra wJlm(>ouaJibttoro Kpy· 
ra, AIM 

lJHCJIO o6opOTOB WJIH4JosaJib­
Horo Kpyra e MHHyry 

Mouuw<:Tb 3JlCKTPO!l.Bllra1eJ111, 
1rnm 

fa6apHTbl CT3HKa. MM 

Kareropmi: peMoH'rnoA CJIOlK· 
HCX:Tll 

250 

25 

2700 

1,5 

2500X 1590 

27 

450 

G3 

1450 

10 

3505x 1845 

39 

400 

50~150 

1450 

13 

3450-1645 

46 

!V.21. 0JIOCKOWJIH~BaJlbllblt CTallKH C KpyrJlblM CTOJIOM 

Ue1u 11 TeXHU4e<:Ka~ 
x ~ p aKTe pucrn Ka 

UeHa, py6. 

Hau60J1Mlla11 BblCOTa sarorosKll, 
.llM 

HaHl'.iOJJbLUHl"t nHaMeTp 111J111¢lyeMoA 
noeepXNOCTH, MM 

Ope a e11 hi qm:e11 ol'io poroa CT OJI a 
B MHHYTY 

1.IHcJIO lllJIU4JOBaJI bH blX Ci a Gos 

31>740 

9810 

400 

175 

400 

20-200 

1 

36756 

3 

12 490 

800 

350 

800 

6-29,6 

500 

100 

1450 

30 

5660/ 1580 

44 

37726 

4 

18 820 

1000 

170 

200 

o,.16-1,s2 

2 

199 



n POOOJl:JIUll ue npUAOJ/C. /V.21 

2 3 l 
Bepr11KaJJbHaa no)la'la WJJHlflO· 0,2-5 0,05-0,6 0,05-0,J 

B3JILHOH ('ia6KH, At.U/ AtUH 3a XOJI CTOJJa B MM 

.[lum·rerp wmujl011aJ1hHOro Kpyra, 350 500-350 500-380 
.\IM (KOJILUeBble llJlfl cerMeHTm>1e) 

lfacJIO ooopoTOB UlJIH-'POBaJJbHCfO 1450 975 975 
Kpyra 

MomHocTb 'meKTpo.!l.BHr are.rm, KBm 7,5 30 30 

r a6a p llTbl CT3 ll K3, JI-It 2250x 1585 3JOOx 2300 3000x 4500 

Karernpm1 peMoHrnoii cJ\OJ«Hocrn 22 40 56 

fl p Ii M e 'I a H H si: I. CraaoK MO.!J.eJIH 35 7 40 c ropuaOHTaJlbHhlM wnHHJlCJICM H Kpyr• 
Jlbl"l 3JICKTpoMartJHTHbTM cTOJIOM. 

2. CrattoK MO.!J.CJJH 35 756 c O.IQfoii aepnrnaJJLHOii wm1¢oaaJ1hHOfi 6a6Kofi H wrexrpo­
M am HTHblM CTOJIOM. 

3. CrattoK Mo.ne.111 37726 c JIB yMH aeprnKaJILHblMH WJJll¢oeaJibllblMu CiaCiKaMH 11 
11yryHHLIM RpyrnbrM croJ10~1. 

IV. 22. To 'IHJI" flO-WJI 11410 aaJJL uhle er auK H 

Ue 11a 11 Tex 1111~cc11a 11 xa pa1nep11cT 1111a 

Uena, py6. 

Ha1160J1bwue paaMepbl WJ1fl¢oea.%Horo KPY• 
ra, MM 

Peccronntte MeJK.llY 11pyraMH, MM 

Yro11 Ha.IJiotta noaopornoro croJ111Ka, 2paa 

qHc.rro o6oporna w.111¢oeanbtJOro Kpyra a 
MllHYTY 

Mcm11ocTL anexrpo,t1811rareJrn, Kdm 

fu6ap111bl cramrn, MM: 
,11..~11Ha 

wup:rna 

KfireropHH peMoHTHOtt CJIOlKHOCTH 

mo 

36631 

400 

150x25x 32 
l50X32X32 

390 

2 

±20 

1420; 2800 

0,45/0,6 

600 
350 

1 

35l'34 

825 

400x50x203 

630 

2 

+20 
-10 

1420; 720 

3,9/2,3 

1000 
665 

1 



IV. 23 W.nim.etu.tmfloaa.ni.KYe CTamm 

Mo.QeJJb CTaHl<a 

l\~ H ...,XHHqeei<aS! upat<Tepucn!Ka \ I I MllJ.233 3451 34SIB I 3451B I 3451( 

Ueua, pyl5. 10585 I JOOO 11830 15200 

Hae6o.ilbuadi ,11,RaMerp us.t1MHJ1, MM 60 320 320 320 320 

Ha116oJlbWaJ1 ,llJlllBa u3J1.emm, MM 500 800 JOOO 1500 2000 

.IlRaMCTJl o15pal5aTJ:.iB3eMblX WJthUeBLIX aaJJOB, MM 10-60 25-125 25-125 25-125 25-125 

llJrnua wmr¢osa1111a, MM 350 850 1350 1350 1850 

llHaMerp UJJIH\j.JOBMblforo Kpyra, MM 60-150 90-200 90-200 go,..._200 90-200 

1facJJa oGopOTOB UlJlw:posaJJbHOro Kpyra a Mnttyry 4500, 6300, 2880, 4550, 2880. 4550 2880, 4550, 2880, 4550 
7400 6300 6300 6.300 6300 

Ope.11.en cKopocreii noaa1111 croJta, .11/.mm 1-15 1-15 1-15 1-15 1-15 

AsTOMaT1111ecKaa no,!laqa Kpyra, M.11/o6 0,005-0 .D70 0,005-0,070 0,005-0,070 0,005-0,070 0,005-0,0/0 

Momttocn. MBKTpo.11sHraTeJJS1, Kem 3 a 3 3 3 

fa6aplt1'bl CTamrn, MM 2600xt513 2600Xl513J 3450>~ 1513 4450X 1513 s2sox1s13 

Karcropna peuoHTHoA CJIOlKHOCTH 23 25 25 27 16 

~ .... 



~ IV. 24. BePTHKaJ11>Ho·xo11H11roaaiu.m.i.e CTaHKH 

Mon,t'""b CTaHKa 

i..(eJJa H TeXHH~e<!KaR xapaKTepucTHKa 

I I 3M82 3M83 arss3 I 3H84 

UeHa, -pyCi. -. 6276 4803 4820 10780 

llHaMerp XOflf!HryeMoro OTBepcTHJI, MM 80 125 60-145 50-200 

Pa3Mep CTOJ!a, MM 500x800 SOOxSOO 460XIOOO 800x800 

BuJJer nrnnHAeJm, MM 280 360 300 360 

Paccromme OT HH11rnero ropua lllnu11.11.eJ1J1 .110 croJJa, MM 690-1190 690-1190 650 2000 

.UJJ1rna XOHHHr 0 BaHHJI' MM 60-500 £0-500 150-400 125-1250 

f(onyc Mop3e o-rnepcmll wnttn.11eaJ1 .M 5 .M 5 MS .M 5 

l.Jm.'Jlo cryneneii: o6oporoB wnHH.11eJJJ1 8 4 3 8 

flpe.11.eJJbl IJ.HCfJl o6oporoB lllJJHHJ{e.1J1 B MIJHYTY 64, 88, l IG, 90, 120. 160, 155, 280, 400 63-315 
121, !65, 174 240 

219. 328 

flpe.11.eJJbl CKopocTH no,u,alJ.H WilllH.J,eJlbHOii roJIOBKll, M/MU/j 3-15 3-18 8 .. 1-11.8 0-20 
15,5 

Mo~HOCTb 3JJeKrpo.11.a11rareJ1J1, Kt1m 4 4 3 7.5 

faCiapHTbl CTaHKa, MM 1660>'. 1580 1660x 1580 J380x 1120 2290X 1820 

I(areropllJI peMOHTHOH CJIOlKHOCTII I~ 14 . 15 15 



IV. 25 3neKTpoXHMHqecKHe CT3RKff ann Y•~neRHR 3aycenue• H o.cTpux 1£1'0MOX 

Mo,!lMb 

TexaaqecKaH xapaKTepncTHKa. I I I 4408)]. HZO 4420,':l I H50 

HanOO.r!btullfi pa3Mep o6pa6aTbliraeMoro H3,ll,eJIHR (,11,JlnHa x ll!Hpntta X soxsox200 200 x 200 x 250 200 x 200 x 250 500 x 500 x 32() 
X BblCOT3), .MM 

lfnc.no mnnH.lleJieit 2 I 2 

Han60J1b11Iaff cyMMapHaa llJIHHa o6pa6annaeMblX KpOMOK, MM 2x 100 200 2X200 400 

Pa3Mep pa6:rqei\ nosepxHo<:m crona {umpKna x AJIHHaJ, MM 250x400 250x400 400X630 400x630 

Pa6ot1ee nepeMeutenne KHCTpYMeHTa MM 110 140 140 180 

PaccToffHlle or Topua wnnH,ll,eJIR n.o cToJia, MM 110 70-32() 70-320 100-400 

~'crattoBO'IHoe nepeMelU,eHHe rRJib3bl, MM 90 110 110 120 

OpO,!lOJDKHTCJlbHOCTb 06pa6or1rn, ceK 5-120 5-120 5-120 5-120 

EMKocTb CiaKa n.m1 .:1neKTpOJ111Ta, A 220 22() 450 450 

.Ua11.JieHHe TI0,11,a'IH 3JICKTpOJIHTa, Kf cf CM" 2,0 2,0 2,0 2,0 

Dp0H3BO.!lttTeJJbHOCTb nacoca no,!{a'IH MeKTponHTa, Al MUH. 90-180 9:1-180 90-180 90-180 
Pa6ot1ee nanp!lmen11e 12-21 9, 12. 15, 18 9-18 9-18 

Ho1.1.11HaJibHbl fi TOK, a 600 600 600-1200 1000-1500 

fa!'iapHTbl CTaHKa, MM 1 J50X900 1150x900 1asox 1150 1350X I 150 

Bee cTaHKa, fi.f 1050 1000 1550 1500 

n p II Me" a H H .SI'. I. CTaHKH npe11.11a3H3'1eHbl JlJHI CHRTH!I saycenueB c .11eranel"I Mllllll!H, 3aTyn.11ett11!1 OCTJ)blX KpOMOK, a rairai:e MOryt' 
!'i1>1Tb 11rnOJ1b3oaa11b1 .nJJH cttfl.Tll!I MeTaJIJla TOJllllHHolf llO I .M.11 B rpyn11on.ocTynttblX Me<:rax; nporo'IKH KaHaBKH, yrnyG.n:emui n T. n. 

~ 2. CrattKH npnMett11iorc11 a Kpynnocepl'liHoM u MaccoaoM npouJBo.llctse, o<ipaCiorKa .11era.11ell se.u.etcll B cneuna.l'lbm.IX xaTOAHblX ye. 
E TpoikTBax. 



3Y li006PA6ATblBAIOll(H E CT AHKH 

IV. 26. BeJ)THKl .u110-3yoolf>pe3uhfe CTaffKff }\Jill l{HJIHllJqJll'lec1mx KOnec 

UeHa 11 Tex 1m~ecKa!I 
xa paKTepHCTHKa 

n~11a, py6. 

llttaMeTP o6pa6arnaaeMhlX KO­
.nee c np!lMblM s y6oM, M,lt 

Haw50.11bw11fi MOJIYJlb no era· 
JIH, Jllhl 

lllupb.rn o6paCian,rnaeMoro KO• 
.11eca, AUi 

HaHoo.~bWttif yro.rr 11aKJJOHa 
3y6a KOJleCJ, epaiJ 

Hau6o.rrbwm1 11.HaMeTp Ko.rreca 
C lHIHTOBbt\.f Jy60.\I C yr .110.\I 
IMKJIOH8 45°, ~tht 

,lllWMeTp CTOJIJ, AIM 

,[l;HaMeTp OTBepcnrn B CTOJJe, 
)!M 

Ha1J60.11r,1uuli }\tta~rcrp qepB!l'I• 
Holi ¢pe3bl, ,11.u 

Konye Mop:>e ll!mrn~e.11l! $pe· 
3bl 

5K.310 

8900 

200 

3 

200 

±60 

140 

200 

30 

125 

N~ 3 

lfoc.rro cKopocreii mmrn11.eJ11J 9 
4ipe3bl 

npe}\eJIH 'lf!CCJI o6opOTOB 63-400 
lillll!HJ.\eJrn (i1pe3Lt B Mm1y-ry 

floµ,a<!ll CTOJta, AW/05: 
BepTH1>aJ1 bu al! O, 63-4 

ropa~oirraJJbHarr 

Ta 11re H u;u JJib u a 51 
0,1-l 

Mo,11.ellb crn11Ka 

5A312 5K32¢A 

7720 

32() 

6 

160 

±45 

180 

mo 

12 

94-415 

2,5-100 
.uj,11U1t • 

7940 

5 

250 

±30 

320 

320 

80 

120 

N~ 4 

9 

50-3!5 

0,8-5,0 

0,3-1,7 
0,17-3,7 

8790 

800 

10 

. 3£-0 

±60 

473 

670 

80 

120 

N~ 5 

9 

50-315 

0,8--5,0 

0,3---1,7 
0,17-3,7 

Momuocrb .s.~eKrpoJlBHrare.rut 1,5 7,5 3 7,5 
npttBOJla 'lepam11mfl. if>pe3bl, 
1rnm 

fa6apHTbl crnHKa, ,!fM 1562x925 2060x 1240 2175x 1150 2650x 14.50 
~ 

KareropmI peb1onrnoli: CJ!Olll:• 15 3[ 23 23 
HOCTll 

204 



I 
IV. 27. 3ytlo)l.o.116ell!11We aepr»KaJJbll:We noJJyaaTor.iarw 

Ue iw H ttx H H~ecKa ii 
xapaKTep11crnKa 

1- UeHa. pytt 

)J,1wMerp o6pa6arblaaeMoro KO· 
'' neca , Aue 

c aapylKHbl),I 3auenJ1ett11eM 
c BH}'TpeHHHM sauenJieHMeM 

Han6oJibWal1 wupuua Hapesae­
Moro KOJieca, MAt: 
np11 MapyiKllOM sauen11ett1111 
npK BHyrpeHfiCM sauenJ!eHHH 

Mo.11yJ1b, .WI 

4 llCJIO ABOllHblX XO;l.OB B MU· 

HYTY 

5107 

2400 

80 
100 

20 
15 

0,2-1 

400; 700; 
1200; 2000 

DpeAe.%1 KpyroBblX TIOJla<I Ha 0,0125--0,56 
ABOi1ttofl XOA AOJIOHKa, MM 

Ope,!!eJJbl pa,!l,HaJJblU:JX no.a.a'!, 
MM 

Ha1160J1bWHH ll,HaMerp AOJIOfl• 
Ka, MM 

Hnr.OOJibWHri xo.11 noJisyua AM· 
6)'!Ka, ,\!M 

Paccrofllltte OT cTOJia .a.o TOP· 
ua noJ13y11a, ,11.u 

MoruttoCTb MeRrpoJ1BHra1em1, 
K8m 

ra6apHTbl CT8HK8, MM: 
,llJIHHa 
Ullipr.l!a 

KaTercp1111 pe~1011r11oi'r cnOlK• 
HCCTll 

30 

25 

35-60 

0,6 

725 
650 

9 

5Bl2 SMH 

2610 

12-·208 
220 

50 
30 

l-4 

200: 315; 
425; 600 

0.1-0,46 

3460 

20-500 
550 

105 
75 

2-6 

65-450 

0,14-0,75 

5BISO 

13540 

800 
800 

170 
170 

3-12 

33-188 

0,2-1,5 

0,025-0,1 0,015--0,20 

75 

55 

70-140 

1,5 

2050 
1640 

13 

125 

125 

75-225 

3,7 

1650 
1285 

18 

200 

200 

300 

4.8; 5,7; 7,'6 

8100 
1800 

20 

IV. 28. 3y6oAOJ16el11ttble cranK11, palioraiom11e M11orope:u~oaoli rOJtoeKoft 

Ueaa. pyCi. 

llmmerp aape3aeMoro KOJJe<:a, MM 

MoAYJJb uapesaeMoro KOJ!eca, MM 

Uh1p1ma HapeaaeMoro KOJlcca, ,1ui 

Ha1160Jib111Hn yrM HaKJioaa cnn. 
pMH sy6a, epaiJ 

5All0 

2 

27500 

25-105 

1,5-4 

50 

45 

Mo;1.e111> cnHK~ 

5120 5Al30 

3 4 

30000 30000 

100-250 100-250 

2,~ 2,5-10,5 

50 105 

45 45 

2-03 



llp<JiJOA:»eeHue npUA.O:JIC. JV.28 

5AllO 5120 5Al30 

lIHcJIO npOXOJlOB JlO nom10ro Ha· 80-3!0 50-180 73-227 
pesamrn 3y61>eB 

8ePTllK3JlbHoe nepeMern;eH11e HHCT· 180 280 190 
pyMeHTaJlbHblX C3Jl330K, MM 

CxopocTb nepeMern;e11m1 HHCTPY• 33 43 IO 
11eHTaJlbHblX C3Jl330K, MM/cex 

Xo4 WTOCCeJJll, MM 30-GO 30-60 30-120 

Dpe.fleJtbl 1rnceJ1 JlBOtlHblX xonoe e 60-125 47-110 40-100 
MHllfTY 

,llonycrf!Mall cf!Jla peaa1111S1, Kf 12 000 18 000 20000 

Mom,HOCTb ~J1eITTpo11ettraTeJ111, 1tom 13 17 22 

fa6ap11Tbl CTaHKa, MM 2800x 1975 2730x2480 2350x2900 

Kareropmr peMOHTHOK CJIOlK· 15 18 20 
HOCTll 

lV. 29. 3y6o3aKpyrJllll(IID;lle CTallKll Jl;JIA l.llfJlllHAj)H'leCKHJC KOJJec, 
pa60Ta10WH1C naJ1bL1eeoii itipuoii 

Ue11a, pyCi. 

,llllaMeTp OOpal'.iaTblBaeMOfO KOJ!eca, MM: 
c 11apy>Kttb!M aaueirneHHeM 
c BHyrpeHHHM aauenJICHHeM 

MO.flYJlb o6pa63TbJBaeMOro KOJleCa, MM 

lfocJJO ay6beB o6pa6aTb1BaeMOTO KOJleca 

Ha1100.11hw111t yroJI cn11paJ111, <pa.'l 

Ha116oJ1bwee nepeMelllerrne crnJia, MAI 

YroJI nosopora CTOJta, tpao 

q llCJI 0 CK opocre ii WilHllAeJl II 

TI pe.11,eJibl 'I II CJl3 o6op0TOB W ll II ll)leJJ ll B M 11• 

Hy Ty 

Moru:nocrh 3.11eKrpoAe11rareJIH, Kem: 
rnaBHOIO npHBOJ13 
I1p11eo,11.a 1rncrpyMeHTa 

fa6apHThl CT3HK3, MM 

f(areropHll peMOHTHOH CJIO)KHQl;:Tff 

206 

Mo.o;e11b cTa1ma 

5A560 5562 

5610 2420 

50-320 60-500 
180 200 

1,5-5 3-8 

10-160 I0-160 

35 35 

260 360 

±35 ±35 

6 3 

1400-4760 JGOO; 1600; 2500 

I, I 0,6; 1,1 
1,5 1,5 

1400Xl14s 1s2ox 1500 

17 - ll 



IV.30. 3yt'io:U.KpyrJuitontHA nonyaBTOMaT 

UeHa, py6. 

Mo.nyJJb o6pa6aThlBaeMoro KOJJeca, MM 

Hapy11rnbii'i a11aMerp KOJJeca c HapymHhlM sy6oM, MM 

BHyTpeHHn!l. JIHaMeTp KOJleca c BHyipeHHHM sy6oM, MM 

411cJ10 ay6beB 

JlnaMerp <jlpesbl 

lfocno o6oporoa ¢pe3b1 a MHHYTY 

KoJJll'leCTBo cTyneHeli" o6oporoa ¢peahl 

Hatt6onhwee aeprnKaJibHoe nepeMemeH11e 4Jpe~puoil ronoB· 
KH, MM 

Momuoctb 3JleKTp<>JlBHrareJIH, Kem: 
uen11 .ne.~emrn 

n p llllOAa HHCTpyMeHTa 
ral5apHThl CTaHKa, MM: 

,llJIHH3 
urnp1rna 

5,!l,530 

7000 
2-6 

75-320 
100-250 
20-120 
20--60 

154-750 
8 

100 

2,2 
3 

1730 
1300 

JV.31. CTaHOK J1,n11 cHATHA ctiacoK, aayceKu,ea 11 aaKpyrJ1eHn11 ay6t.eB ay6'1al'tilx llOMC 

Teirn11~ec1ca11 xapaKTepffcTHKa 

.UHaMetp o6pa6arbleaeMoro ay611aroro KOJJeca, MM 

llJnpHua o6pa6aThtaaeMoro sy6'1aroro Koneca, MM 

Hau6ontwaH MOJ\eJlb o6pa6aTb1BaeMoro Koneca, MM 

BeJlfl'lliHa CHHMaeMoil <jlacKH 
HaHl'.'ioJiblllHii yron o6pa6artrnaeMblX ay6'1aThlX KOJJec c KO• 

cblM ay6oM, epaiJ 
Ha116oJ1h1t1uA pa.11,riyc o6pa6arhrnaeMhlX HeKpyr llblX .nera.neit, 

MM 

4HCJIO o6oporoe HeKpyrnblx .neraJieii n MHHYTY (6eccryneH• 
1J.3Toe peryJJHPOB3HIJe) 

Pa604ee .11,aBJieuue aos,nyxa, amM 
MomttocTb aJieKrpo.!lBHraremr, KBm (.nayxcrwpocruoA) 
fa6ap11ru CT3HKa, MM: 

AJIHHa 
WHPHHa 

Bee cTaHKa, KI' 

3MZ 

15-400 
5-100 

JO 
JIO 5 JU! X 45° 

45 

200 

0,4-2,4 

5 
0,75 

960 
1000 
500 

n p II Me 'I a H II H: J. (TaHOK pa60TaeT TIO MeTOD.Y KOnHpOB3Hllll. 
2. Cmmie ¢iacKH no KOHTypy sy6a 3y6qa1oro .. w.neca npc11aeo,t111Tcll KoHycttoii KOH· 

ueeoli" ¢ipesoA, Koropall ycrnHOBJJeHa nepne11.11,11KyJ1llpHo K•'Topuy ,aera.111, eparuaercJ1 11 
TIOJlaeTCJI K ueHrpy. 

3. Op11 o6pa6oTKe 11eKpyr JlblX .neraJ1eli (KB3,!1,pnos, MHoroyrcJJhHHKOB, sJ1J1ttncoe, 
HyJia'l.KOBhlX Kpltnblx H np.) Konupy10uu1A KoHeu, o6xo.nl!T no KOHTYPY .neraJJll. 

4. 411cJIO Q(fopotoa ¢pe3bl ycT3H3BJlllBaeTcH tta6opoM WKJIBOB. 
5. 3a>KIIM o6pa6aTh!BaeMoil: .i.eTaJIH H TIO.ll,3'1.3 CMa30'IHO·OXJlaJHJl,810W.ei'i lHJl.llKOCTH 

oeywec1a,11nercJ1 ntteBMaTH'lecKllllf nyreM. 

207 



IV.32. 3ylfo.~e3Hblt cTa»KH an11 o6pa60TK1t KOJltC co cmipaJ1Mt&1M11 
(KpyrOllblMll) 3)16blfMlf 

Ueua, py6. 

Ha 1160JJb w 11fi JI 1rn Merp Hape 3 ae Mo• 
ro KoJJeca, MM: 
npH i = I 0 : I H yr JJe cr111pa.111 
30° 
rrpH i = I : I 11 yr JJe cnupa.w 
30° 

MoityJlb ttapeaaeMoro KOJleca, MM 

lllupuua sy6'1aToro nenua, ~tM 

Y ron ,11;e11nreJJb noro Ko Hye a nape-
33eMoro Ko.1eca, ?pa) 

Y ro...1 cnnpaJlH, c:paiJ 

llucJEo sy6b'eB uapesaeMoro l\OJieca 

,UnaMerp pesuonblx rononoK n 
J11-0HM3X 

5n23A 

7440 

125 

100 

2,5 

20 

4-90 

0-30 

5-200 

1/2-3,5 

56231 

22649 

320 

290 

IO 

65 

4-90 

0-50 

15-100 

7,5-12 

56 232 

22 352 

320 

290 

IO 

65 

4-90 

0-50 

15-100 

7,5-12 

523 

13 920 

500 

350 

10 

65 

4-90 

0-50 

15-100 

6-12 

22 430 

800 

6-00 

15 

100 

5° 30'­
-84 

0-45 

4-100 

9-18 

llucno ol'iopoTOB pesuoao11. rOJIOB• 137-820 25-252 
KH B AIHHYTY 

3-52 25-325 21-300 

MO!llllOcTh r mumoro :;.ne1np01J,BH- l ,5 
raTeJEll, Kem 

ra6ap11Tbl CTSHlrn, MM 10.'\0X 
x590 

l(arerop1m peMOHTHOii c,10)/{HQCTH 12 

2900X 
X2050 

2l 

2,2-3 

2200X 
x 1600 

21 

4 

2200X 
X !GOO 

22 

lQ,O 

2600X 
X2100 

24 

CT p If M e q 3 H H e. 3y6ope3HbTH 110Jl)l3BTOM3T MO!le.111 55231 npe!lH<l3H3'1ell ,aJlll 
qepnosoro napesa111111 Mero;i.mt epesaHlllf pe3uoeoil. ronon1n1. 3y6ope3Hb!li rroJ1ym11ow1l' 
MO!ICJIH 56232 11pe.ntta:iirn•irn )IJ111 ttricrnsoro Kapesauull MeTo!lOM npOTnnrnamrn nponPK­
no!i pe3UOBOli fOJJOBllCH (np1tTiyc11 Ila Tomu1rny 3}'61! 0,4-0,8). 

IV.33- 3y6onpon1.11111blfi noJ1yantoMat 

PasMepbl 1tapesaeMb!X sy6'1aTbJX KoJlec, .11 .. 11 

Ha1160JJhWHii .n;nm:erp ,ae.1mre.%1Joif 0KpymHocn1: 
npn nepe!larnquo11 ornotueliHll 1 : I 
npn nepe.naTo'IHOM OTHotue1~n11 4 : l 

H:m6onbt11a11 J\.'lllHa c6pasy1omero ;o..e.'lllTMbHoro Ko11yca, AHJ: 

HawSo.%tu3ll J1m1Ha 3y6a, MAt 

Hau60J1bwm':\ MOJJ.y.1b, MM 

iJncJ10 ay6beB 

208 

5~45 

2 

125 
250 
130 
25 
5 

10-75 



npiWo.OKe!We npUAo3/C. /V.33 

y ro.11 .11e.11HTeJI bHOfO KOH yea. ? pao 

D ponomK HTeJ!bHOCTb Umrna, Celt 

H:m6oJibrnee nepeMememre nttcrpyMetrra.%ttol! 6::i6K1r, .«,rr 

DcpeAaTO'!HOe OTHOU1eH11e uape:iaeMblX 110.1ec np11 yrne MelKey 
OCllMH 90°: 
1m11MeHbU1ee 
ua1160.1bwee 

,llHBMeip pe3!10B01i ro.~OBKll, B101i M 

Uetta LJ.e.iemm Ho1111yca ycwHOBK!l 6a61m 113,tJ,MKfl Ha ynop, 
MUH 

HauGoJJbaJee nepeMew,eime cToJla, MM: 
nonepe4Hoe 
npoJJ.o.1bHoe 
BepTHKMbHoe 

Mom.uocrb 3.1e11rpOJJ.BHrarem1. rnaarmro np1mo.11a, 1wm 

fa6ap11rbJ crn1rna, ~1,11; 
11-1111rn 
urnp1l11a 

14-76 

3-G,7 

100 

1 : I 
4 : 1 

2[ 

I 

320 
330 
3,05 

5,5 

2060 
1650 

n p ll M e 'I a II H e. OOJI yaBTO~!BT n pcn11 a'\l l:J'ICll Jl.1 fl 11ape3aHM51 np51M03y6blX KOflH• 
'lCCKHX KOJICC MeTOJl.OM 11pyr0Boro npOT51rl!B;)Hltfl, nptt IWTopoM IH1311!ata wecrep1111 oopa· 
G11r1>1 Baercrr aa OAllH .11Bormoi1 xo11 11 o.11m o6opor npon.;11 KH. 

IV.34. 3yi'io~e3Hblil. cra11011 A.Hr npeAeap1neJ1b1toro npopeJa1mn 
KOlll!'leCKll.~ IWJJec c llPSlll1blr.I 3y60M 

UeHa n TexH 11~ec-r-::.:i ff xap.;:i Krc-rH-CTltKa 

Ueua, py6, 

H a1:6::;.llbwHlt HapyJKliblfl n1raMeTp 11ape3!leMoro 1wJ1eca, ,11.M: 
n pit 11c110.rnernm c ABYXW 11n11:i:e.%11oil 6J61w/1 
np11 uc rw.e.r;emm c rpcxrnn 1J!l.[le.1h11oil: (ia6Kort 

Hm160.1Ltmi:! MOAY Jib Ha pe~.<1e~rb1x 1w,ricc, ,1u1: 
c JJ:BYX u.:n IH1,[le.~hllOl1 6J61wii 
c rpexHm iJH;i:e.1b11oi1 6a61wii 

Haa60.1bwa l! Amrna qipeJepoBamrn, JW 

BeprmrnJib r!Llll XO.'.f. <j!pe3u, Ju1 

4 ttCJIO o6cpOTOB l!JII!ll!,~C.1H (jJpC>bl 

D pe11eJJLJ 'lJICe.~ o6opOTOB lllCTHH;\Cc15l t!Jpe3bl, A/11/l 

CKopocTb XOJ.~ocroro seprm;:Mb!Wro xo;ia, ,11/,:u1H 

Tipe.:ze.%1 Ct.:Opocreii BCPTHKa.1bHOH pa6o'li'<H no}1a'IH, ,llAl/,WJ!l 

BpeM 51 nosopora cro.~a 11a 180°, ceir 
Ha w3o,1bwee nepeMew,e1111e cro,:ia, ,11,1t 

Mow:110CTb aneKrpoJJ:allraTeJlfl, A-em 
fa6ap11rw cramrn, MM 

Karcropm1 peMoHrnofi c.1ol!rnocm 

MoAeJlb cT"l "·' 
E3·40 

6690 

315 
155 

8 
6 

200 
435 

6 
G2-::c'3 

2 

0-280 
3-4 

250 
4 

2600 >< l 390 
30 



IV. 35. 3 y Gopu Hble CT a HRH .IJI II oopa &ITKll KOKtl'leCKHX KOJ!ec 
c np11M: 'MH sy6bJIMH (sytio4'pe3epHble " sytiocTpora.tbHble) 

Ueaa H TeirHH~ecRa~ 
xapaRTEPHCTHKa 

Ue»a, py6. 

Jl»aMeTP oopatiaTblBaeMOrO KO­
JleCa, .1u1 

Mo.11yJ1b o6pa6aTbrnaeMoro KO· 
Jie<:a, JUI 

lllnpmta ay61J8Toro KOJJeca, .M.M 

HaHMeHbWHll. n na1160J1bWllii 
yrOJI .11eJJHTeJ1b»oro KoHyca, 
epaiJ 

Ope.11eJ1bl IJHCM ,[BOH llblX XO· 
AOB pelll,OB B MHHyTy 

Jlll a1.1erp ¢peabl, .M .M 

Ope,11.eJJN 'lllCeJI otiopOTOB 
mmitt.11eJ1J1 ¢ipe3bl B MllHYTY 

MowttOCTb aJ1eK1po}l,Bttrarem1, 
K6m 

fatiapHTbl CTaHKa, MM 

KaTeropnH peMOHTHoii CJIOJK· 
HOCTH 

6325 

125 

2,5 

20 
4-90 

140 

71-426 

3 

I080x530 

14 

5230 M250 

18 030 

320 

8 

50 
10---100 

275 

25-170 

3 

20170 

500 

8 

80 

10-100 

76-450 

3 

2200 x !GOO 2200 x 1600 

20 25 

5~82 

23190 

800 

16 

150 
10-100 

27,5-218 

7,5 

2700x2100 

28 

0 p H Me 'I a ff He. CT8HKH M0,!1,eJlll 5023 Ii 5230 npe,n;uasHa4eHbl ,llJlll 'lepHOBoro II 
'IHCTOBOro 11apesa11tt11 KOflH'!ecKnx KoJJec c noMOWl>IO ABYX ,[llCJ!OBhlX <jlpes npllMOJJll· 
Hetiuoro npo¢'MJ111, 06pa30B3!11Je sy6a npoH~BOJIHTCH MeTO,!l,OM o6KaTKU 0,l{HOBpeMellHO 
o6eux crnpoH sy6a. 

Ueua H ttirauqecKaa 
J<apaK Tep HCTHK a 

Uem1, py6. 

Hau6oJJhWHti 06pa6aT1>1BaeMbdl 
AHaMeTp, MM 

8b1COT3 ueHTPOB, M.H 

Paccrn11»He MeJK,11y ueHTpaMn, 
.MM 

Ha 116oJ1bwuA 1rnpeJaeMN ii MO• 
.llYJib, MM 

Han60JI1>WHll. .11uaMe1p ¢>pesbl, 
MM 

PaccTOllHHe MelK.llY OCllMn 
wrrutt.11e.11eit, HS,!leJIHH u <f>pe· 
3bl, -HM 

2JO 

&350 

2 

5350 

750 

MoJJ.eJJb craHRa 

5350A 5350& 

6000 
500 

250 
1000 

6 

150 

40-140 

4 

6510 

1500 

5350B 

5 

7160 

2000 



n POOOAJ!Cenu,e np11.11o;11C. JV.36 
2 3 l 4 I 5 

HaHOOJJbWMI .11JJHK3 ¢>pe:iepo- 675 925 1425 1925 
B3HHll, MM 

l.!HC.~O HapeaaeMblX ay6beB 4-20 
Tipe,'leJtbl 'lttceJJ o6opoTOB 80-250 

Wnl!HAeJIH q>peahl B Mlrnyry 

KOJIH4etTBO CTylleHeA 'lllCeJI 6 
o6op0TOB UinHH.lleJlll ¢>peabl 

TipeaeJibl noAa<i, 1AM/06 0,63-5 

lJHcJto crynefleii MM'l 10 
Jl1taMeTP ornepcrnR WllHH/le• 106 

Jiii, MM 

Jlurnerp onpasKH ¢>pe:m, MM 27; 32; 40 

CKopOCTb o6parnoro xo11a K8• 1,92 
peTKH, MM/MUil 

MoUIHOCTb !IJleKrpo nan rare JI R 7,5 
npuoo11a 'lep rut qnoti: ¢>pe:m, 
MM 

f a6apl!Tbl CTaHK3, MJ!; 

1LJIH.H8 2330 2580 3080 35RO 
1m1pmia 1500 

KareropttR peMOHTHOfi CJIOHt:- 15 15 16 16 
ttOCTli 

IV.37. nOJJy3BT01113T .llJUI CHHTlllJ 3.llycem.1,es K itmcoK no KOKTYPY 
ay6bCB ~llJIHHJJ.PH'lecKHX H KOHH'leCKllX KOJICC 

Ueua, py6. 

Ha1160J1b1UHi1 11tta111erp 06pa6arb1Bae111oro KOJJeca, MM 

Jilo11yJ1b o6pa6aTb[B3CMOro KOJJeca, MM 

I-I a HMCK bill u 11 H n att6on bill RH 11nar.t erp ur ntt¢>osa.rt b no ro K p y • 
ra, MM 

Han6o.1brnce nepe111ern,e1111e wJ111$osaJib11oil: roJ10B1rn, MM: 
BC pm Ka JI b t1 oe 
ro p fl3oHTaJJb11oe 

4ncJio o6oporos w1rn¢ioBaJ1bHOro Kpyra s 1111myry 

TipeACJlbl 'lllCCJI o6opOTOB CTOJl8 (pery JlllpOB81!He 6eccrynen­
'l3TOe). Al.At 

Mom11ocrb .9J1einpo11snraTeJ1S1, K8m; 
11p11BOA3 UIJillQJOBaJlbHOTO Kpyra 
11p1tso,a.a H3,a.eJIH11 

fa6apHTbl CT3UKa, MM 

MoAem. CTa1111a 

1420 

500 

1,5-10 

50-125 

500 
220 

8500 

0,3--6 

0,12 
0,03 

1000x550 

211 



TV. 38. 3y6omeB1n1rouaJ11>Hble traHKll 

UeHa H Texnu~ecKall xapaicrep11cTnKa 

ll,e1ia, pyG. 
,ll.uaMeTpbl o6pa6aTblBaeMblX KOJlec, MM 

Hatt60JJhW»ii MO/lYJJb, .llJI 
lllupmia ay6<1a1oro aemi;a, JOI 
,UuaMeTp UJeBepa, Jut 

HaH60J1bwM1 wnpn11a weaepa, .101 

YroJI nosopora wmrn.ue.1bHoii rOJioBKH, epaa 

Paccrolnme Melli!IY ue1npaMH, MM 

Paccrnmme Melli!IY OOJMH weaepa H KOJJe-
ca, ,11.11 

,UHaMeTp onpaaxu weEepa, MM 

YrOJI noeopora nanpaanmoIUttX c10.1a s o6e 
cropo H bl , e pa iJ 

n p e.ae.ri hi q ttce.ri 06 op 01 o B w n mi L1eM1 weae pa 
a £mnyry 

IlpOAOJlbflaR no.11a<1a, ,11,1t/ MUil 

PaAHaJJbttaR no.na <1a, M.u/ xriJ crn.11a 
Mou.i.HOCTb ~J1eK1poitBHrareJ1R, i.em: 

npHBO.il. lllflHHll.CJlfl 
npHBO}l, nO}l,a'IH 

fa6apHTbl CTa l!Ka. )I.If 

Ka1eropm1 peMOHTHoii cJ1011rnocTH 

5712 

2590 
10-125 

1,5 
25 

120 
32 

±25 
230 
106 

' 31,743 

125-500 

I , I 
l, I 

850x 1080 
12 

570.'.I 

10000 
35-320 
'1,5-6 
10-100 

300 
40 

±35 
500 

120-305 

63,5 
0-90 

78-395 

18,2-280 
0,02-0,l 

3 
0,6 

l400X 1580 
23 

I V. 39. Kon Tponb H0·06Ka T0'\11 hie c T aHKH 

J..teua, py6. 

Ha1160J1bWl11I 11 nam.1e11 brn11fi }l,HaMerpu npo· 
Bep 11eMoro ay6qaroro KOJJeca (c yr JJOM 
l1C}l{JIY OCRMH 90°), ,IUI 

H1m60JJbllllltt MO.'l;y Jib npoBep 11e11roro KOJie· 
ca, M.u 

HaH60JJblllee c111e111.e1rne r:mOH.!lllOJl rOJ!OB• 
Kl!, MM: 
asepx 
BHl!3 

Ha n6oJJb WllH H Ha II Mell b 1111111: yr Jib! Me}f(ll.Y 
CO!Mll WllllH,lleJlell se.11yiueA H BC,ilOMOH 
6a6oK, epao 

flpeite.'lhl 'lllCCJI 060p0TOB Be.llYlUefO Wfl JJH• 

ne.rrn s mrnyry 

Mo111.naCTb MeKrponettraTenR, Kem 

fa6apHT.bl CT3HK3, MM 

KareropHJ1 peMOHTHOll cJJOlKHOCTlt 

212 

SEnO 

4026 

10-125 

0,3-2,5 

35 
35 

45-180 

800-1000 

0,9 

JOOOX780 

6 

Mo.!(eJJb cratrna 

5A725 

9740 

200-500 

2,5-10 

175 
125 

45-180 

625-1250 

2,3/3,9 

2235X2305 

10 

5A703 

14 080 
90-500 

2-8 
10-125 

300 
40 

±35 
500 

78-398 

63,5 
0-90 

78-395 

18,2-280 
0,02-0,1 

3 
0,6 

1580x 1500 
26 

(· 57 2G 

7260 

800 

20 

175 
125 

C-180 

220; 450; 
625; 1250 

4,s-·o.5 
2990 )'. 2640 

JO 



4>PE3EPHbJE CTAHKH 
IV. 40. ro;:iH30HTaJlbHble " oepTHKaJlbHble lj>pe3epHble CTaHKH 

.MOJJ,Nlb CTOHK8 

U.eHa u tex!IU'lec11a~ xapaKTepucrn~a I GH30f I 6HIO I 6HSlr I GHii I GM82f I 6M12n I 6H83f I 6Ml.'m 

2 I 3 ! 4 J 5 I G I 7 I 8 I 9 

·' UeHa, py6. 2750 2300 i 1970 2070 2330 2530 2890 3250 
PaccroHHtte 01 octt llJlll ropua wmm- 50-350 50-350' 30-380 30-380 30-450 30-400 30-450 30-520 

}leJUI }lO CTOJJa, ,ll,IJ 

Paccrosrntte OT oeprnKaJlb!lbl x Hanp;m. 180-340 180--340 180-340 180-340 220---480 220-480 260-580 260-580 
JUllOU<llX }lO cepe_'.l'l!JbJ CTOJJa, MM 

Paccronmie or octt lllilllH}le.1111 }lO - 270 ...... 280 - 350 - 450 
CTaHllHbl (BblJJer WilllH}leJrn), MM 

PacCTOl'IHlle or octt wnttll}le.1rn }lO xo- 123 - 150 - 155 ........ 190 
6ora, MM 

Pa3MCpb1 paoot.rero CTO.'la, MM soox200 800x200 !OOOX250 1250x250 1250X320 125ox320 IGOOX400 I600x400 
HaH60JJbwee nepeMeru.e1rne, Ai.ii: 

npo}lOJlhttoe 500 500 600 600 700 760 900 900 
nonepe•rnoe !GO IGO 2DO 200 240 21i0 300 300 
aepwKaJihHoe t350 300 350 350 420 370 420 420 

l.J11cJ10 cryneue1! no}la'I 12 12 16 16 18 18 18 18 
TI01.1aqa cfoila, -,li.ii.;~ltiiff: 

npOAOJlhHaH 25-1!20 35-ll'.!5 25-1250 25-1250 25-12SO 25-!'.?30 
nonepegua11 l8:--8LIO 25-71)5 25-1250 25-1250 25-1250 25-1'.!50 
BCpTllKa .~Lffa ll 9-400 12-390 B/l-416,6 8,3-416,6 8,3-416.G 8,3-4!\),6 

)lua Merp OT sepCTll ll 1-llfTH HJl.CJI 51, Jf,lj 17 !7 17 17 ,29 29 29 29 
l(ottyc Mop3e wrruHneJJ>i .\;, 2 x~ 2 J\~ 2 .M 2 .l\} 3 J\~ 3 M3 Ni 3 
Pa3!>1ep onpasox 11.rrn uHcrpyMeHra, .11Af 22; 27; 32; 22; 27; 32 22; 27; 32 22; 21; 32 32; 40 32; 50 32; 50 32; 50 
_Komigecrso CKopoClcH Wll1JH.lle.ru1 12 12 11; 16 18 18 18 18 
CTpcyeJibl •mceJI o6oporos um!JHACJJ~ 50-2240 50-2240 {i:.;-!900 63-1900 3 !,5-JGOO 31,5--1600 31.511600 31,5-JCOO 

B lllllHYTY 
Molll:uocrb 3JJeKrpo,!1BIJrareJI ll, Kam: 

r JJaBtt or o JIBlliK e 1m fl 3 3 4 4 7.,5 4,5 10,0 JO 
llOAa'lll CTOJla 0,6 0,6 1,5 1.5 1,5 2.5 3 3 

~ r116ap<1rbl cramw, MM 1720 x 1750 1720 >d 750 2100x !780 2100x 1780 2100x2440 1745x22il0 237Dx3040 2245x3040 
c.> Kareropttn peMoHrttoli CJIO'KHOCTH 16 16 18 18 23 20 27 23 



t.:i 

~ 
JV.41. Opo.qOJ11>vo"41!)elepHWe OJl.KOCTO~onn.re t:n.mm 

UeHa u Tel<KH<recua ~ xapa KTep11crn Ka 

Uetta, py6. 
PasMepbl CTOJl3. MM 

PaccTOJ'IHHe .110 crOJia, MM.. 

OT OCH ropH30HTaJ!bHOrO lllflHHAemt 
OT Topua sepTHKa.rrb!loro rnmrn.ne.rra 

Paccroam1e ,110 ocn cpe.nttero naJa, MM: 

OT Topua ropH30HT3JlbHOro mnHHl!,eJll'! 
OT OCH nepTHKaJlbHOro lllTIHH.!leJl.11 B.l'leBO H Bnpaso 

Han60J1bwee nepeMew;eime r11.J1b3bl WTIHH!leJI .11, MM 

HaHCiOJ!bmee npo)l,OJlbHoe nepeMew,ettHe crona, MM 

K OJI 1J11ecrso 111nm1J1eneA: 
ropH3oHTaJJbllhlX 
BepTHKBJlbHblX 

K o.rrH'1ecrno cKopocrell. wn11HAeJ1 .11 

lJ.HCJIO oCiopOTOB WTIHH,zteJrn B MHHYTY 

no.a,aqa lllflHH,zteJlbHOK 006KH, ldM/MUn; 
pa6o11a.11 (6eccTYnea11aroe peryJ111poaaMHe) 
6wcrpa11 

noJ:la'!a CTO.l'la, MM/MUil 

Cxopocrb 6wcrporo nepeMemeHH!I croJ1a, .M/J.run 
MOIUHOCTb MeKrpo.a.sttraTeMI rJlaBHOro J:lBlilKCHH!I, Kem 
fa6apnrbl CTaHKa, MM: 

.!(JIKH3 
wnp1rna 

Kareropn!! peMOHTttolt cJ10;1rnocrn 

6304 

9260 
400x 1250 

0-400 

160-290 

130 

1250 

18 
40-2000 

10-500 
1500 

20-tOOO 

3 
4,0 

%35 
lfi90 

20 

Mo.11~111> CT a mca 

6305 

14750 
soox 1250 

15-600 

170-370 

200 

1250 

21 
16--1600 

10-750 
1200 

10--750 
750-3000 
2,25 H 4,5 

7.5 

4320 
2140 

22 

6306 

22140 
630X2000 

0-600 
15-800 

23S-435 
485 H 815 

2000 

1 
1 

21 
16-1600 

10-750 
1200 

10-750 
750-3000 

4,5 
JO,O 

6000 
2750 

24 

6f308 

27630 
800X2500 

0-700 
,,.. 0-930 

275-525 
570 H 1080 

2500 

1 
I 

20 

16-1250 

10-750 
1200 

!0-750 
750-3000 

4,5 
13,0 

7300 
3200 

31 



IV. 42. rlpOAOJ1t.110·4>p e3epuble ABYXCTOe'l.Hble CTanKH 

Ueua u TeXHH qec1<all xapa1<Tepncr111<a 

Ueaa, py6. 
Paccrof!H11e o"I' ropua sepTHKaJJbHoro wnttHllem1 .11;0 crOJta, MM 

Pacc"J'051.Hue ocu rop11soHTaJ1t.Horo wllllHAeJIH llO CTOJJa, MM 

PacCTOllHtte MelKJIY ropuaMH rop11soaraJ1t.Hb!X mlll!HlleJieil:, MM 

PacCTOllHHe Me;KJ:ty OCHMH eepTHKaJlbHblX Wllllf!JleJJeil:, M,!f 

PasMepbl CTOJia, MM 

Hau6oJJbruee nepeMew.e1111e crona, MM 

Ehlcrpoe nepeMeW.ettHe croJia, M/MUH 

ll.aCJJo cryneaefi nolla'l crOJJa 
flpeAeJibl llO.llB'IH CTOJJa 
llHCJlO WllHH,l(eJ!bHblX 6a6oK: 

eepTHKBJlbI!bJX 
ropH30HT3JlbHblX 

Konye Mopse lllllHHllemr 
,llHaMerp onpaBOK HHcrpyMeHTa, MM 

Ha116oJJ.bwHl'i llHBMeTp $pe3bl, MM 

I(OJ1H11.ecrao cryneaeii qnceJI o6oporoe 
CTpeAeJibl 'IHceJJ o6oporoa WllltHAe.1111 B MH.HYTY 

lll!C.110 CTyneHeA llOAa'IH 6a6oK 
flOJta'la 6a6oK, MM/Mun: 

eep"l'HKaJlbaaa 
rop H30HT BJlhH3JI 

MOCUHocrb sineKTPOABHraTeJIJI, "8m: 
WllHHJ.[eJJ.ll 
DO.llB 'la CTOJJa 

°"' fa6apHTbl CTaHKa, MM 
~ Ka-reropa.a peMOHTHOl1 CJJOlKHOCTll 

6604 

2 

5200 

0-400 
320-580 

1oox 1250 
1250 

3 

20-1000 

2 
3 

40; 50 
200 

18 
40-2000 

10-500 

4x2 
1.5 

3635x2650 
24 

6605 

3 

16650 

15-600 
340-740 

500xl600 
1600 
4,5 

Mo.11eJJb craH Ka 

6606 

4 

24650 
15-800 
0-600 

470-870 

630X2000 
2000 
4,5 

6f608 

5 

27 450 
0-900 
0-700 

550x 1050 

800X2500 
2500 
4,5 

Beccrynea'!aTOe peryJ111poaanHe 
10-3000 10-3000 10--3000 

2 
3 

40; 50 
300 

21 
16-1600 

I 
2 
3 

40; 50 
350 

21 
16-1600 

I 
2 
3 

40; 50 
400 
20 

16-1250 

EeccTyneH'!aToe peryJJHpoaaane 

10-750 

7X2 
3,2 

5200X3520 
24 

I0-750 
10-750 

!Ox3 
3.2 

5850X4100 
31 

10-750 
10-750 

13x3 
6 

7300x4JOO 
35 

66!0 

6 

31 610 
40-1180 
0-960 

870x 1270 
440-1990 

1000-4000 
4550 
3,2 

20-2000 

2 
2 
3 

40; 50 
400 

16 
25-800 

20-1250 
20-1250 

13X4 
6 

I0490x4360 
49 



IV.43. KapyccJ1Ltto-lfJpe3epHWe cta111111 

U,eua, pyG. 

LfocJio wmrn.a.e.rtel'i 

PaccroJJHHe, .i1At: 

OT TO[H.\3 Ulll\!l!JlCJl JJ tlO CTOJ!a 
OT :aepKa.ia croflK11 no ocn crnJJa 
t.:enqy ocmm wm!ll,'J,CJ1e11 

l{H a M etp c TO JI a • .w.ll 

411CJIO Kpy ~OBb!X Il0J18'1 CTOJl8 

Be.iH'lllHhl no.'(a'I, on1ece1111L1x K 
0 1000 ,IHI , ;II At j.M llfl 

Oeeooe nepeMeme<me wn1111;ieJ1b· 
l!C ll 6a6 :rn. ,If Af 

,IJ)JaMerp ornepcTHJJ umttH)l,eJIJJ, J1Af 

Ko11yc Mople mmm,1eJJ!l 

.ll11aMerp onpaBCK m1crpyMe1na, 
MM 

Ha1160J1bu111fi )llrn~ierp ¢pe3ep11oli 
fOJIOBIOI, .ll,H 

lfocJJo cTyne11cli o6oporna wmm· 
,S.i'Jlll 

CT pell CJ! bl 'IHCCJI o6opOTOB WilllH• 

Jlemr a ~m11yry: 
11cp11onoro 
'llltTOllOro 

Mom11ocrb SJ1e1npo,i1.BllfdTCJI ll, 
Kem: 

G2lM 

5010 

2 

125-500 
500-800 

396 
1000 

12 

100-1250 

300 

29 
N'2 3 

40; 50 

325 

13 

63-1000 
100-1600 

WilHUACml 10 
no,:w111 cTo.~a 1,5 

fa6<ipl!Tbl CTaHKa, MJI 26!0X 1530 

Karerop H JJ peM 0 HT HO i1 CJI ruK HOCTll 20 

G23M 

9230 

2 

100-600 
800-1100 

465 

1600 
12 

63-800 

350 

29 
N~ 3 

40; 50 

13 

31,5-500 
50-800 

13 
1,5 

2090X3940 

25 

I V. 4 4. W 00110'I110 -1fipe3ep11we era 111Ut 

Uena, ,py6. 

ll111pHH3 qipesepyeMoro na:aa, Aw 

,UJ11rna ¢pesepyeMoro na:aa 6e3 
nepeCTaHOBKH, MM 

PaaMepbl ctoJJa, MM 

216 

692.\1 

2 

2320 

4-24 

5-300 

800x200 

3 

3824 

20 

100 

680X225 

6M2313 

9860 
3 

100-600 
800-l!OO 

1600 

12 

63-800 

350 

29 
N~ 3 

40; 50 

300/600 

15 

25-G.30 
25-620 

13 
1,5 

2090X3940 

27 

4 

~000 

6 

38 



lJuc.no wnn11.::_e.1eii 

PacCTOlll!He OT OCIJ wmrn;ie.rn, MM; 
,11,0 BePTH K3Jlb II bJX Han p aDJUI IO­

lll,HX CTaHHHbl 
AO llOBepXHOCTH CTOJ13 (CT3• 
llHHbl) 

Hm160J1hrnee paccTOirn11e OT ropua 
W/ll!HlleJI SI, fit.II: 
AO j)<l6oqeii noaepxnocTH c-ro.na 
A 0 cpeAH Hbl na 33 CTOJI a 
KoHyca OTBepCTHll WllHHJlCJUI 

YCTanosoqnoe uepeMew.e11ue cro· 
JJa, JI.II: 

npoJJ.OJJblloe 
nonepeqttoe 
BepTHKaJlbHOe 

HaHOOJJbwee nepe~1eIUeHJ1e mrno­
JJH, .II.It: 
rHJ1paam1qec1rne 
pyquce 

BeptnKa.llbHall noiiaqa rnm!ll.!1CJm 
tta K3lK,ll.blii XOJI 6a6KH (6eccTy­
ne H'!aT oe pery JIH po a a 1111e) , AW 

Ko.rrnqecwo cKopocre1i wmrniieJUI 

tlHc.110 o6opOTOB WIJllHACJIH B Mil• 
nyry 

npo.nOJJlKHTeJibHOCTb 

xoiia 6a61rn, cm 
.11aoilnoro 

OpoJlOJlbHBH no,11,a•1a wm111,11,eJ1bH01'i 
6a6KH (oeCCTyTICH'laToe peryJIH• 
poaanne), MM/MUN 

2 

l 

205 

500 

29" 50' 

440 
160 
300 

40 
100 

0,05-0,5 

12 

375-3750 

450-1200 

n poclOAoJllW!lle npUAO:nc. IV.#. 

3 4 

2 1 
( rop iuoHT a,i b 11 ble) 

116-120 

30-85 

4 

400-1275 

IGO 

20-35 
Mopse M 3 

I 

270 

45 

217 



npo<JoAJ1Ce11ue npUJIO'Jft. IV.44. 

Hm160J1bwee asroMaW4eCKoe ne­
peMemem1e wnKHAe-~bHOii 6a6• 
Kii, MM: 
o6rn,ee 
np11 pa6o4eii noAaqe 
CiblCTpoe 

Hau6oJlbWCe ycrattoao4 Hoe nepe• 
Mewem1e WllHH!leJlbHOH 6n6K II, 
MM 

fa6ap11r1.1 cTa11Ka, M,1t: 

,llJlllHa 
w11p1rna 

Ka1eropm1 peMoHTttol'! c.rtoiKttocrn 

I.6/2,3 

1520 
1400 

11 

3 

2,8 

1400 
750 

Id 

50 
12 
38 

15 

1 

780 
690 

9 

n p II Me 4 a H II e, CrnttOK MOl[eJm .II4>88A npeJJ,H3lHa4eH .rvrn <IJpeleposamrn: mrnJa 
H3 B3Jl3X TlOA cerMeHT!ll>le wnol!KH. 

nPOTji)KHblE CTAHl(H 

f V. 45. f OplDOHT3Jl b 110·llpoT11 lK II Me CT3 H KH 

n;5rn 7;:;5211 

Ue11a, py6. 4250 5530 

HoMHH3J11>Hoe rn.roaoe yCHJIHe, T 10 20 

,ll,JlttHa xoaa no.rtlytta, MAt: 

H3116ollbW351 1250 !GOO 
113HMeHbW351" 100 100 

Ce:opocrb pa6o4cro xo.Ita. Jl/MuH: 
11 a116 :>JI bW a it 9 II 
t1am.1eu1>wa1t I 1,5 

CKopocTb o6parnoro XOJJ,3, M/JIU/I, 25 25 

Mow.ttocTb :>J1eKTPOA1JnrareJ1a, li6m 13 22 ; 
,1 

ra6apHTbl CTaHKa, MM Gooox 1430 6800x 1500 

Kareropmt peMottrnoA CJIOlKHOCTll 19 34 

218 

1A540 

6520 

40 

2000 
100 

6,8 
1,0 

25 

40 

8350x2000 

43 



IV .46 BepTHKaJI &Ho-niroTsr )!(!{Lie CT a HKH 

MoAeJJb cTaKKa 

UeHa II TexHH'le<:Ka11 npaKTep11CTl!Ka l 
774 I 75705B I 77.~ I 7710.J I 775ll. I 776 I 766 I 116.!l 

Uetta, py6. 5460 5470 4250 5010 6556 7550 8010 9467 

HoMHHaJlbHoe TllTOBOe ycHJIHe, T 5 5 JO 10 10 20 20 20 

HaH<'l OJI bUIH ii x oll caJia3 ox 800 800 1000 1000 1000 1250 1250 !250 

CKopocrh pa6011ero xol(a, M/MllH 1,5-11 2,3-14 1,5-9 1,5-13 ],5-9 1,5-8,5 1,5--8,5 1,5-8,5 

CKopocn. o6parHoro xo;ta ca.11a3oK, M/Mun 20 20 20 20 20 20 20 20 

Xoii croJia, MM 50 125 ....... 125 125 .... 125 

MoW.ROCTh 3.lleKTpOJ[BHraTeJJll, um 10 JO 13 13 22 22 22 22 

fa6apHTb1 CTaRKOB, MM 22tox 2650x 2840x 2900x 2935x 3440x 3440x 3780x 
x 1440 x 1400 X1600 xt350 xt870 x 1735 Xl735 X2165 

l(<treropmt peMOHTHOH CJIOJKHOCTll 14 13 16 20 19 22 24 23 

npttMe'laHHJI: 1. CraHKH MOlleJIH 774, 775, 776 npe,llH83Ha'leHY AJlJI Hapy>KHOro npOTllfllBanm1. 

.... 2. CraHKH MO.lleJIH 757058, 775, 776 npe.naaaHa'leRbl AJU1 eayrpeattero nporHrnsamrn • 

<O 3. CraHKH i.tOJleJJH 775.U, 776,ll - c.neoettRble .llJlll HapYJKeoro npoTJlfllfllHHll. 



PE3b60HAPE3Hb1E CTAHKH 

.11.11aw;:Tp llaKllTblBaeMoil pe3b6b!' MM 

.n..rmua fll\KaTb!BaeMOll pe3bOb!, MM 
Ha1160J1b wttil•- •uar pesb6b1, .11.11 
D.11a~1erp pomrnoB, MM 
Paccro~nne MelKJl.Y oCH:llH wmrn;i,e.1Jell:, AIM 
,ll1taMerp Wnll H,!leJJfl. AIJI 

flpe11,eJ1bl 'I l!CeJI o6opOTOB Wnl1HLl,e.rrn B Mil· 
uyry 

MowmJCTb si.1e1npo;i,1111rareM1 11p1m0Jla, Kem 
f aCl~pHTbl CTllHl\a, ,llJI 

Kareropm1 pe,1rour Hoii CJ!OlK 11ocrn 

5A933 

6-38 
40 
2,5 

87-106 
135-235 

45 
63-355 

3 
I iOOx6!0 

to 

59G4·M 

12-80 
120 
3,5 

120-170 
138-260 

54 
40-60 

4 
2243X 1460 

14 

IV.48. Pe3r.fio10Kap111>11! nonyauroMaTbl 

KT3M 

f.le11a, py6. 5440 
Ha 116on1.>w11 ii w1 a~1e1p oCipaoarw· 

11aeM b1X usne.1Jnfi, ;ui: 

H<Ul, CTllllllHOii 

H ll)l c yn n opTOM 
Paccromme MeiKJlY l\ernpaim, ,11 _.If 500 
Y11cJ10 cry11e;1ell. c1wpocreil wn11H· 

ANH! 
flpene.Hb! 'l!ICeJI ooopOToB run 1111• 

.ne.rn B ~11rnyry 
Ham.:eHbUJHil 11 1rnu60.% wuil Jll!a­

MeTpbl nape3aeMoii pt'1b61>1, ~w: 
napy;i;nol'i 
au yr pe1 rneii 

Ha1i60J11.>wa 11 .nmma rrnpe3ae;101l 
pe3 b6hl, .H.ll 

IlpeJ\e,1hl nape3ae~10il Mcrpu•~ernoil 
pe3b6bl no warv, JI .11 

Ha1160.11>w1tll vroJI 1rnKJJ01ta rrn· 
pe3ae~10fi McrpHl1ernoH: pe3i,()w, 
cpafJ 

YHcJJo npoxoAOB pe3ua sa unK.~ 
Mow,;-iocrb :J.'TeKTpo.ns11raTeJ1 SJ, Kem 
f a6a p HTbl CTaH Ka , )I Jt: 

Jl.~IJHll 2400 
wnpm1a 

KarercpHSJ peM011r11oll cJ1ollrnoc111 13 

KTJSf> I KT3SlJ I 1A922 

5440 6120 7020 

5.SO 
2GO 

1000 1500 2000 
9 

lGO-IQOO 

30-200 
40-200 

140 

l-6 

7,5 

5-25 
7,5 

2980 3480 3980 
1150 

13 14 14 

15-125 
120 

6 
.[lo 300 

130 
31-250 

13 
2550 :><: I 520 

17 

7080 

330 
220 

1,5-6 

2580 
1290 

13 

n pH Me'' a H n e. CranoK KT-84 npe,1J.Ha3HalJell .nJrn o6ro•rnu noaepx11oern no.n 
pesb6y. HOJl:pe3Klt TOPU.OB 3afOTOBKH H Hape3afHUI pesb6 B ;r;ern,ri llX, sa1<;perrn~Hllb1X 
B narpoHe. 

220 



W.49. 60,11rope3H1>1ii cranoK 

Mo,'.\~Jlb CHHKa 5;:\07 

Uena, py6. 

,UnaMe-rp HapeJae~10ii pe3b6b1, .HM 

Ha1160JlbLI1aa A•rnaa nape3aeMof1 pob6bT, JIM 

Ha1160J1blllllil H na11MeHhWllil AHaMerphl ll3AeJlHll, ycra Ha B­
JlllBaeMoro B THCKax, AW 

tiucJJo cKopocre1i wmm,11,em1 

DJ)<'AeJlhl •rnce.1 o6oporoa wmm,1e.1S1 a ~nrnyry 

MOll.\HOCTh Me11Tpo;iBHrarcM1, Mm 

fa6ap11TL] CT~l!Ka, ~IM 

Ka1erop1m pewJnrnoii c.10JKHOCTH 

IV.50. Pe3b&q!puepnhle cranKH (no.1yaa10Marw) 

Ue11a, pyl'.i. 

H;itt60J!blllnii ,Q1Ja~1erp ll3Ae•lHSI, MM 

Hau6o.1lbwnii 1111a~1erp ¢•pe3epye­
MOil pe3b6bl, AUi: 
napyxrnoii 
auy1pe1111ei1 

Paccroimue Me1Kii;y ue111paMll, MM 

Ha1:60.1bwaH AJil!IJa ¢pe3epyeMoll 
pe3b6bJ, M,lf: 

1wpyiKH01i rrpn mare or I Jl.O 3 
any1pe11nel1 npH ware or I AO 6 

,!l11a,.,1erp ¢peaw, fit,u: 
npn napylKttOM ¢peaepoaaimu 
npll a11y1 pen11e~1 ¢pe:iepoaaunn 

4ucJJo cKopocreii. wnHHl\eJJll ¢pe3bl 

n pe.!l. eJihl 'I nce,ri o6op ores w mm· 
.11e.m1 ¢pe3bl B MHHj/Ty 

tJncJio cKopocrefi wmrnAeJJH 113• 
~eJlllH 

5KG3 

3340 

320 

!GO 
80 

750 

75 
50 

80-1!5 
20 

8 

75-375 

16 

Mo,11eJJb CTSHKa 

I l\T·86 narpotrnhln 

2650 

160 

50 
30 

npn ware 11.0 
3 MM 

30 
30 

8 

12.')-()30 

8 

1730 

10-39 

320 

8-70 

6 

63-355 

3 

1soox100 

15 

KT-HA 

4720 

160 

140 
140 

500 

npll ware 
0,5-4 MM 

. 50 
50 

50 
80 

13 

710-4750 

22i 



l!eH a II Tex H H'leC K3 II xa pa K Tep HCTllK a 

npe,i.eJibl •n1ceJI o6opoTOB WllHH• 
.neJIJI H3f!eJIHJI B MHHyTY 

MomttOCTb 
Mm: 

5K62 

0, 15-.-4,75 

rrpHBOll.3 ¢'pelbl J ,5 
npHBOL\3 llOL13'11f I, I 

ra6apHTb1 crattKa, MM 2105x 1180 

l(areropull peMOHTH01i CJIO}KHoc-TH 18 

npooOA:XCeH.ue npUllOJJC. IV.SO 

Mo,CleJib CTa HK a 

0,2-6 

1,5 
1,5 

1600x 1130 

II 

KT-HA 

0-8 

1,5 
1,5 

2330X 1880 

13 

n p H M e 'I a H If e. Ha cra11Ke MO):leJIH 51(63 11.0iKllO ycra!IOBHTb I13AeJ1;1e B o;eHT• 
pax, B rrarpotte u Uatffe. 

IV.51. BepTHKaJILHLIA no11yasroMaT Jlll!l nape3KH pe31ofi"bl Mnq11110M 

UeKa H Teu111~ec1ta11 1.apa1nepncTUKa I Mo,1:1eJ1b CTanHa 2Q56(5A05~ 

Ueua, pyt'l. 1160 

Ha11/5oJibw111i a11aMerp 11.ape3aeMOB pe3b6bl B craJ111, MM 18 

Kottyc Mop3e wn11.HJJ.eJ1J1 1·h 2 

81:i1J1er WTIHHJl,eJill, MM 200 

BepTllK3JILHoe nepeMellleHHe wmrnae1u1 • .11.11 90 

Haul5oJ1hWee paccro11tt11.e or ropua wnuttaeJIJI ao crona, MM 650 

BeJlll'IHHa nepeMem:eHHff roJioBKn, ,1u1 

Pa6o<1aJ1 nosepxHOCTb CTOJia, MM 

tlffcno c11opocreA 

1.J:ncJIO o6opOTOB IIIHHH,!ltJI JI B Ml!HYTY 

CTpeaeirhI waros Hape3aeM1:i1x: pe3b6, MM 

Bo3MOlKHOcTb uape3a11.11J1 ptJh6bl 

.Mom11.ocrb 3JieKTpoaanrareJ111, K6tn 

fa6ap11TbJ cra11.Ka, MM 

l(areropttll peMOHTHOli: CJlOlKHOCTll 

222 

300 

320X360 

6 

112-1120 

0,5-3 

CTpaBblX: H JieBbllC 

1,5 

870-590 

13 



OTPE3HblE H nPOtfHE CTAHl(H 

IV.52. Otpe3HOii Kpyr.11on11J1bHWii no.tyaa10MaT 

Mo.11e.nb enHKa 
JJ;etta H TeXHH4feKaR xapaKTe• 

pneTHKa 
BAl>.31 8A641 gB&6 

LI.eHa, py6. 1518 3860 3400 

Hattt'iOJlhWHii ,1111aMe1p pa3pe- 110 160 240 
3aeMoro MaTepBaJ1a, MM 

,lJ)1aMeYp n11J1bl, MM 350 510 710 

lfocJIO oOOpOTOB rnnHHAeJI a B 6,6 19,7 4,3 14,4 3,3 11,5 
MHHYTY 9,7 27,2 6,3 21, I 5,15 16,6 

13,I 39,7 9,6 31.2 7,5 25,5 

npeAeJlhl ropH3oHTaJlhtthlX no- 10-600 12-550 12-500 
,rw1 D.Mc KoBoi\ nttnbl (6ec<:>y· 
ne wrnrn a) 

CKopocTb 6blCTJlOro xo,11a 6a6· 
Mil, M/MUH: 

IlOll.BOll.8 3,3 3,3 2 
OTB0,!18 2,3 3,5 3,5 

MolUHOCTh 9JleKTPOll.BHf3TeJIH, 3 5,5 7,5 
K.em 

fa6apnTht CTaH!rn, MM 1850x980 21oox 1100 2550x 1260 
Ka1eropm1 peMOHTHOJl CJIO)J{· 7 9 12 

HOC TH 

IV. 53. ,ll ey c TO po JIHHe 11en1po11aJ1bHL1e c1a n11 H 

Uetta, py6. 

Bwcora uettTpoB, MM 

Hatt6oJJbwee pacc1011tttte M€JKJJ.Y wnnnae;111M11, ,1w 

HauMe11hwaa u HaH6onhwas JJ.JIHHa 3am:ttMttoil: 3ar010BKH, M,tt 

HanMeHhWHil: H uaa60JlhWHll .11.uaMeTpbI 33>KllMaCMhlX sarorn· 
BOK, MM 

LJ HCJIO CKOpocreil: WllHH,!(eJJJI 

npe;r,eJJbl 'lllCM oCiopOTOB WilHH,!leJIH B MHHYTY 

npe,11eJJbl llOA3'1, MM/06 
Xo,11 wnnH,11eJJH, MM 

MoiunocTh 9J1eKTpo,11a11raTeJJa, K6m 

f a6ap llTbl CT a HK3, MM 

Ka1eropHa peMoHrnoi1 CJIOJKnocrn 

... 

BC-150 

2695 

225 

750 

600 

15-150 

4 

620-1365 

O,C6-0,l3 

70 
3 

2I70x825 · 

6 

8fifj7 

7520 

350 

1010 

2,2 7,8 
3,.3 13,5 
5,2 20,3 

12-450 

2,75 
3 

to 

31!Ox1575 

15 

BC-l!O 

2410 
225 

2350 

450-2200 

15-150 

4 

620-1365 

O,CG-(),13 

70 

3 

3800x825 

1 

223 



~ 

""" 
IV .54. of>pelepHo· u;eHTposaJ1 bHWe 110J1yasTOMaTY 

u: eHa H Te XII" 4ec11 ;rn xa pa K Te PH CTH Ka 

I 

lleHa, py6. 
.UmrMerp 06pa6an>1aaeMoii JarOTOBKH, MJI 
JlJIHHll o6pa6aTblB1lCMOl'i: 3aroTOBKll, .11M 
qHCJJO ciwpocrc:i wm~HJ!C.~ll (jJpe::it,i 
Ilpe,!!,e.!lbl 'I llcc.1 o6oporoa w11111111.e.111 t1Jpe3bt 

B Mf!HYTY 
H11H60J1bm11il xon. roJJOBKll ¢pesbl (cro.1a), JUI 
Tipe;i;e.%1 paGoLJHX noJ1a'I ~ipe3bl (6eccTynea­

'!aroe pery.llllpOllmmc), .1H1/>1utt 

4 HCJJ o c iw pocre il c ae p .1 H .%110 ro lll n 11 H !I e .is1 
flpelje.%1 'IHCC·1 o6opOTOB caep.m.llhHOfO wnHH• 

11eJ15l B Mrmyry 
XoJ1 cBepmr.%Hoil ro.~OBKH, MM 
Tipe,~eJ!bl pa60'IHX II0.!(~11 caepJJllJlbHOH roJJOBKli 

( 6eccTyrteH 'lame pery JIHpoBa tJHC), JIM/ Ml/ff 

npoZ10.'n!(flH'.1bHOCTb X0.10CTblX XO)IOB, ,1:Uff 

Mo11~uocr1> .'l.1e11rponBttnnc.~ef1, Kem: 
¢ipesepHofl ronoarm 
caep,1:1.%110fi ro;ioaKH 

f a6a pHTbl CT3!JKll, .II.It: 
Jl.JlllH3 
urnpmia 

l(areropm1 peMOHTHOH CJJO}!{HOCTll 

MP-7!M 

2 

7040 
25-125 

200-500 
6 

125-712 

220 
20-400 

6 
238-1125 

75 
20-300 

0,3 

7,5/10 
2,2/3 

3140 
1630 
7 

MP-73M 

3 

7JSO 
25-125 

500-1250 
6 

125-712 

220 
20-400 

6 
238-1125 

75 
20-300 

0,3 

7,5/10 
2,2/3 

3790 
Jt)JO 

7 

Mo,11eJlb CT311Ka 

MP-76M 

4 

9900 
25-80 

500-1000 
7 

270-!255 

230 
20-400 

6 
238-1125 

75 
20-300 

0,3 

5,5 
I ,I 

3300 
1575 
7 

n pH Mc 'I a H ll si: I. CTJHKH Mo11e.1n i\\P-71 M 1! MP·73M-11oc.1e,WK·Te,1bHOf0 ,11.CircTBl\lL 

2. CwnKH MO;tc.1u MP- 76M, /.\P-77 H MP-713 - 6~jJJG3Httoro rnna {M.P7i.il•I - rpexnoJHl.\l!OHHhlfi, 

~HOHHblC). 

MP-77 MP·78 

5 6 

9790 10340 
20-60 20-60 

100-200 200·-825 
7 7 

270-1255 .J 270-1255 

!60 160 
20-400 20-400 

6 6 
2SO-J4l0 250-14!0 

60 60 
20-300 20-300 

0,15 0,2 

4 4 
I, I l,l 

2345 2845 
1265 1265 
6 6 

MP-77 ll /\IP" 78 - '!eThlpexrrosH· 



IV.SS. Tpyl500'l'pe.sHwe CTamm 

M•}leJ!b llTB.HHa 
UeHa 11 TeX H " q<aefl a11 upar<Tepmnmta 

9Al51 9152 9Jl.157 

Ueua, py6. 8685 5225 15400 

,[lHaMerp arpe3aeMoll: tpyl"lhl, ,!JM 20-114 38-152 114-426 

Ha11MeH1>wasi H uaat'io.%WMI ttJJllHa 50-500 J00-.450 80-500 
OTpe.'.'Ka Tpyl'ib!, ,IUI-

lfocJJo OTpe31lblX cy1mopros 2 2 2 

Ha116oJJ1>wee n ep eM em eHfl e cyri. 75 75 210 
11oprn. AIM 

qttcJJo cKopocrell rnauHi1e.m1 10 11 JO 

npeneJIW 1H1Ce.1 o6oporoe Wllfll!• 75,5-600 35.5-:-175 21-170 
11eJlll B MllH )ITy 

flpe11e.11bl patN•mx 110.a.a'i', MMhlltH. !5--150 10.-80 6-35 

MomHocTb sJ1eKTpoL1tHlra1eJJa r JJ11a- 7.5 JO 13 
l:tOfO nplillO,!lll, K8m 

fa(fapKTbl CTaHKa, MM 1950X 1300' 2!50x 1565 SG25X2370 

KarewpHll pe11our11o!i C.101N HOCTll 8 9 18 

IV.56. CrauOK n.JJsi uapela!lllll cMalO'll:tblX irn11aat1M 11 t1TsepcTusix sTyJJOK 
11 11,pyrnx aeTaJJllx 

Lf.e1:1a, pyO. 

.!lHaMe-Tp o6pn60TKll, .IUI 

Ha1100J1bwan r .r1y61u1a H~pe3aeMoft Ka1rar.K11, MM 

Ha11MeHbrnee 11 um16u,'Jbu;e,; 4JJCJJO npoXO,!LOB 

HaH6oJI b UJH ti XO ll lllnltli,ll e-111 ' JIM 

Lll-ICJIO CKopocTei'l WnflH,!1€'.IJl'I 

Ope.!le.%1 4nCM ooopoToa wmmaeJJll a Mtmyry 

tfoc.10 )l.BO!i ilblx XOLIOU WllHH.!leJIB B MHllYTY 

npe11eJ1bl •rnceJI ,a_aof:i flblx XO.!lOB WllHH,:ie11a II MU!fYTY 

Mmu,HocTb B.1eKTpOJ.;B11r;ire.r1n, 1wm 

f i!6Jpl!Tl.ol C-f<JHt;a, AIM 

Kareropm1 pc~wHrnoll c.~onrnocm 

8 1253 

3550 

10-120 

3 

3--9 

220 

3 

67.5-230 

4 

l4.37-J15 

1.5 

920x 750 

6 

225 



IV.57. Tot1apllwA onpmntMA wepTHEUIMIYA no.nyaBTOMaT e 'lllCJle>BwM 
ftPO'PnnYll'I' }'DllllBMP!N 

H1111('loJ1hlmtA ,11HaMerp o('lpa('lani:• 
saeMOi\ ,11eTI1JUI, MM 

Ha HOOJJblJJafl' s1:.1cora o('lpaooTbl• 
eaeMOi\ Jl e1 anR, .llM 

((OJ111'1ecTBO CKOpocrell WilHl/,ll{'Jl!I 

llucno O(ioporos wnue.11en11 s MH• 
ayry (npH .nsyXCKOpocTllOM 
.11enraTe.11e) 

I( OJlH'I ecrso KpeC"f'Q Bbl x c ynnopros 

Ko.11111.1ecTso 0HcTµywe1t-ros 

KoJrn'lecroo no311u11il pe.sueAep• 
)K3TeJIUI 

npaBoro cynncpra 
JI eunro c yn nop ra 

th1cJ10 ynpasm1eMb1X oceii KOOP• 
.11.nrnr (Bcero/o.111JoapeMc1mo) 

OpeAeJJhl pa6o•mx nona11 no ou•M 
KOOPllllHaT x. z, v. w, filJI/ M 111' 

q HC JIO no .llll'I 

CKopocrh 6blcrporo nepeMew,emm 
no OCllM Koop.uuear, MM/Mun; 

JC, v 
•• w 

Ha1100J1bWa11 .llJlfltia nepe1.1eme111111 
no OCSIM KO-OPllilHBT, M.&i: 

flt - ropm10HTMhnoro .11esoro 
cynnop-ra 

• - aePTHKBJJbuoro neeoro cyn• 
nopra 

Q - roprisol!TaJJbHoro npasoro 
cynnoPTa 

w- seprllKaJJbHoro npaeoro 
cynnoPTa 

,llllCK!JeTllOCTb O"l'C'leTa 110 OC !ltd 
KDOpAllliaT, MMl 

.t, 0 
•• w 

226 

200 

160 

J2;12 

60-630 
100-1250 

2 

8 

4 
4 

412 

5-500 

Mo.11.em. cne11a 

173~<1>3 

3 

320 

200 

12/12 

60-630 
100-1250 

2 

8 

4 
4 

4/2 

5-500 

17514>3 

' 

000 

200 

12/12 

50-630 
100-1250 

2 

8 

4 
4 

412 

5-500 

BeccryJleli •1awe pery JIH)l oe an ne 

2400 
41:-00 

240 

620 

180 

420 

0,005 
0.010 

2400 
%00 

240 

520 

240 

520 

0,000 
0,010 

2400 
4biJO 

2:::0 

520 

620 

520 

0,000 
0,010 



TT poao11'.RUHue npu110J1C, JV •. ;7 

"1.outHoCTb 9J1eKrpoJ1.nHrarem1 np11 .. 
Bo)la r mmHoro nimlKeHH51. l(&m 

faoap11Tbl IJOJJyaBTOMaTa, M.ltl 
Jl!lllll3 
WHfJHHa 
BblCOTa 

Bee no.~yaBTOMa-rn (O'e3 crnnuttn 
y11pa11J1ett115l ), Kf 

ffarOTOB llTeJlb 

~ 

7/10,8 13,&'20,4 13.8120,4 

1700 2050 2250 
2000 2310 2400 
2700 8050 3')50 

5000 4000 7150 

Mm1c1mli 9aao11 aaroM!lTH'lecK11X 11mmii 

n p H M e " a H II 11: 1. DoJtyaBTOMat!i npe.!l.lla:'mat/en!I JIJl51 llCITOJ!bWllaH1111 El MeMO. 

cep H Ii HOM fl p OllJBO llCTBe na ,11.e'faJHI x TH na llHC KOE!, ¢na H ll ea' "arueK. era KaHOll, Ul('C'f(>.. 
pe1t H T. Jl. Ha mMyaBToMaT ycra11aeJ1HBaeTC11 J1Ba cynnopra c 'leTblpexnoa1u.,1H08HblMH 
noaoporHblMH peaue.11epmaren11M11. -

2. KalKIJ.blil. cynnopr HMcer ll'pecroaoe nporpaM:1111po1rnmwe A:lUIKemre, 
3. KJJacc TO'l HOCTll eta HKOB n. 

IV.58. T0traptto-t1apyce,111onue na1nm c q11<:JfOBblM npOl'paMMHLIM VITIJ38Jll'HMeM 

Tex~n~ecK•H 

~I 
MOJIPlllo CT~~'" 

,,ap~KTe pn t"TIUta 151G<l>~ IS~5<2>2 I Jl.<;J 2<2> 

" 

Hau60J1bume pa3Mepu o6paua• 
TbJB!leMoii ACT3JIH, MJf: 

Jlll3MeTp 1250 1600 2500 3200 
BbICOTa 1000 1000 11.iOO 1600 

1-TaHOOJlbWa fl Maeea oO:pa15aTbl• 3200 5000 13 000 16000 
saeMoro nsn.e.nnH, Ke 

- ,llnaMerp 11.riamuaMbI, MM 1120 1400 2250 2800 

Han6oJThrnee nepeMei.uett11e Bep. 
THKal!bRoro cynnopra (Mexa• 
HIJ'IBCKOe H pyqm>e), MM: 

ropHlOHT3Jl bHOe (Kapenrn) 775 950 950 1720 
EeprMKanbHoe (nomyaa) 700 700 700 1200 

Han6oJrbw11il: yr OJI llOBOpOTa ±45 ±45 ±45 ±30 
sepTRKa ll MIOrO 
zpa() 

cynnop-ra, 

.Una Merp orsepcTH 11 peB1)Jl b aep. 70A 70A 
HOA fOJIOBKH, MM 

s• '227 



Himl50J1b1Uee nepeMeme1rne 60-
KoBOro cy1111opw (w•xaffll· 
'lee Koe 0 py11.0oe), JIM: 
rop H30HT 3JI b 11oe ( noJI sy ml) 
seprllKBJlbHOe (KapeTKH) 

Ha116oJ1bWHe pa~MePbl ce11.ett11ll 
pesna. JJM 

ql!CJIO o('iopOTOB B MllHY'l'Y 

thicJJo cKopocTeil np11aoaa rJ1an.. 
11orn aa11me1111JJ ( o6mee) no 
nporpa1.1Me 

630 
1000 

25X40 

5-250 

18/lS 

[] pOOOA'.JfteHue n PIJ/lo:JIC. !V.68 

3 

6.10 
tOOO 

25x40 

4-200 

IB/18 

I ~ 

J,6--8,0 l,25-63 

18/ 18 

npeJleJJbl sepTilK3JlbllWX 11 rop11° 0,07-12,5 0,07-12,5 0,09-16 0,09-16 
aottTaJJbHbl x noJJ.a4: cynnop• 
TOB, MMfOO 

Ko .. 111qecrno noaa11. cynnopToa IG JG IG 16 

CKopocTb ycra11oso<11nJx nepe­
Meme1111A cynnopTOB, MM/ 1riu11 

10-1800 10-1800 10-1780 10-J7FO 

Cm,pocTb ycra11oao4:11oro ne. 
per.te1.1.1e1111JJ nonepe•mtthl, 
M.11/JI UH 

qncJ1c ynpaaJ1He1.1wx oceil: KO• 
op ll,IHla"r ( Bcero Io .llHO apeM eu• 
110) 

IlJ1cKpeTllOCTb! 
rop 11so111aJ1b1iall 
aepTll KBJl bll a II 

i\lcm11ocTb &J1ernpona11rn1em1, 
Kem 

fa6~plllbl CHIHKB, .liAll 
i1mrna 
1m1p111w 
llblCOTa 

flee CT~HKa, KI' 

~JJroreBmem, 

400 

2/2 

0,005 
0,0IO 

30 

2750 
2975 
4100 

16 250 

400 

2/2 

0,005 
0,010 

30 

B190 
;:i:{GO 
41QO 

19 500 

3GO 

4/2 

0,005 
0,010 

40 

50G5 
5;:i40 
49!0 

35500 

360 

4/2 

0,0!0 
0,0:!0 

55 

5483 
6000 
4911 

43000 

KpncHOL1apcK 11tl cra1 mocrpottreJILnw!I 3~1l0J.I 
ll~JCll IJ Cell.111{3 

n p H M e " a II H m I. Cr a f![l ll M01l.€JllJ 1512¢2. 1516¢12 - Ol.lflOCTOe•11me' OCT BJ!b• 
liLH: ,\iO.le.1fl - tlBY XCT0e'111b1e. 

2. KJ1acc TO'IHOCTH crn1mos H. 
,3. Cra11 Ku npell!lll3flil'lt'lihl AJln cop~6oTKH 4en1Jlc:i a ycJ!OBHllX eAUUu4uoro u MCJI, 

1wcepu;iucro np<JllJIJOAClBa, 

2:23 



1V.59. Toirap11.we naTpOK110-ueKTroawe cTanx11 c <rllCJIOBblM nporpaMMKLfM ynpasnen11eM 

Te1anqecKaH xapaK-repucn•Ka I M"V.U,"?'Jtti- CT8Hi'-a 

16£16¢>3 f 16K21)<t>3 ! Hi mo M3 <t> 1 M " uob3 i 16K3 O<P3 I !6KSO<t>3 I lAtiCO<N 

2 3 f 4 ' .5 6 i 7 i ~ I i 

tfo 116o.11hwmi nua Merp o6pa6aTblaaeMoii. ACWJ.IH, .1w: 
320 400 11ai1 craHrmo~ 400 500 630 1000 1250 

11a11 c y 11 n oproM 160 200 200 210 300 570 800 

Paccromme MeMAY uenrpaMH, MM 710 1000 1000 1000 1400 2000; 2800; 6000 
5000 

l] !ICJIO OOopO'rOB Ill mrnAeJUI 20-2000 35-1600 35-1600 50-1600 6,3-1250 2,5-500 t,G-200 

'lucJIO CKOpocreti (o6w,ee/no nporpaMMe) 21/6 12/9 12/9 11/6 24/9 24/24 BeccTyneH-
'l<lroe pery-

JIHPOB3HllC 

I1pe11eJibT pa6:>'1HX noii.a'I, MM/ .1m1-1: 
0-600 0-600 nonepe'lttaH 0-GOO 3-800 1-600 0-500 0-500 

npol!,OJ!t>H3H O-l200 0-1200 0-1200 3-800 1-1200 0-lOOO 0--1000 

lJ HC .110 Il OA8. q BeccTy neu 'la roe pery JI 1tpoaa HHe 

llHCJIO ynpallJUlCMblX ocell KOOpAllH3T (acero/OAHO- 2/2 2/2 2/2 2/2 2/2 4/2 3/2 
npeMCHHO) 

K0JIH<rec1so HHcTpyMeHToa 6 6 12 4 6 6 4 
:.KopOCTb 6b1CTpOro nepeMeuJ.CltllH cyunopTil, 

.•Ul/MUH: 
nonepe<rHoe 2400 2400 2400 3000 2400 2400 1000 
I ~poll OJlhHOC 4800 4800 4800 3000 4800 4800 2000 

i l::>16o.1hLUee nepeMew;etme cynnopTa, MMl 
210 1 :onepe'lttoe 170 2IO 210 320 600 800 

1 :p0,!1,0JlbUoe 660 930 930 900 1200 1800; 2600 5000 
t-. 4SOO '" "' 



..... ,., 
0 

,llHcKpeTHOCfb OTC'leTa, MM: 

• nonepe'lHOM Hanpaa,1effHH 

• tlpOJJ,QJtbHOM HanpaBJJeffHH 

QHlflpoaaa 8lfAHK3D;HSI 

KoppeKUHH 

Momnocn. MeKTpOll,BHraTeJJll npnao)ta r,1wsnoro 
JlBllJKeHHH, K6m 

fa6apHTbl cramrn, MJI: 
.!LllHHa 
llllfpnaa 
Bbl COTS 

Bee CTaHKa, KI' 

2 

0,005 

0,010 

5,5 

2200 
1300 
1450 

1700 

n pooo11'.llUN.ue n.puAo:i1t. 1v 59 
.J 5 I 6 I 7 I 8 -------

0,005 0,005 0,005 0,005 

0,010 0,010 0,010 0,010 

noJJ011<€HH.11 
HHCTpyMeHra, 

M Kai<pa, 
Ne HHCTpy• 

MeHTa 

.ri;.11nttbl HJJH noJlO)K€Hlfll HHctpyMeHra, 
H3MeHCHH.ll noJlaqu Ha 20'Ni 

10,0 

3000 
!600 
1600 

3000 

10,0 

3000 
1600 
1600 

3000 

7,5/5 7/4,817,0 

3326 
1687 
1560 

3700 

6000 
3450 
2150 

7000 

0,005 

0,010 

30,0 

4130 
2160 
l860 

II 000 

0,005 

O,OJO 

00JJOJK€RHJI 
eacrpyMeHt'a, 

M Ku.pa, 
N9 IDICTpy· 

M:eHTII 

~JJHHY RJilt 
nOJ10JiKeam1 
ltUc1'pYM€H· 

TW",: HSMeBe­
Hlf.11 JT0,11;31JH 

sa 20% 
55.0 . 

12200 
2880 
roes 

40500 

Hsroto11KreJJb Cpe;tHeaomK· MocKoBcKttfi namm- PinattcKRti CTBHJtO- KpaMaropCKFIA saso,11; 
CKHit craJiKO- CTpOHTe.llbHblll 3aBOJl crpOHTe.!lbHb!ll 3380,ll. n1me.noro craHKOCTpoeHIHI 
crpoureJJb- d(pacat.ui npoJJernpmh 
Hblfi 3aBOll 

l1pllM€'l3HHR: 1. CraMKff MOryr 6blrb llCJJOJ!b30B8Hbl B MeJurncepnil:HOM H cepRllHOM npOH:'IBO.!ICTBe. 
:?. CraHOK M:OJleJIH J6n20Mw3 ooopyi<oaaH KpecTOBblM cynnopTOM c 11eommo311UHOlll!blM HHCTflYM"€HT8J!bHblM MarasRHOH, 
J, I(.cracc TOqHOCTll CTaBKOB l1. 1103BO.llll€T oopa6aTblB3Tb .!\€T .MH no 2-3· My l(,1accaM TO~HOC 111. 



IV.60. Pa•Hl.AMIO-CBepAff.11.HYlli CtaHOK c HaKJilllAlll>N KpCC:TOlllLIM CTOAOM 
H .i-c.110Mi1M npof'paMMllYM ynpa 11ne1111eM 

lle11a, pyl'5. 

.0 Jrn Mer p o6pa6aTbl a ac Moro orneper n a 

Pa3.1o1ep CTOJ!a (wnpm1a x llJ!Hlla), MM 

K.011vc Mop3e OTBepcnrn wn111111cn11 

q HC JIO o6opoT08 Ill n HI I D.CJ!ll 

ll !1CJIO CTyneue1l MeXBHJ\lJC<:KOfi llOJtll'IH 

lJ HCJIO ynpaBJHICMllX oceil K00p.U!IH3T (B<.:e--

rO/OllHOBpellleHHO) 

~ la1160J!blllee ycltJtHe Il0118'-11l., I( re 

Dpe JteJlll no.!18q wnHHJtena, oo/ Atllll 

ll uc no cryne 11eft no ll.8."l 

CKopOCTb l'5b1CTporo XOHa no ocm.i Koop111111aT, 
MM/ MU/ll 

x - npoAOJJbHOOI !I - mmepe'!'noe 
e - uepT1t1ta.1Jb11oe 

f-JanCioJ!blDBll .ll)llll\8 l!.0113 no OCHM KOOp!IH• 
/JaT, MMI 

x 
y 
i 

.llHCH p CTflOCTb OTC '!'CT a no ('){' ~M K (10" Jl !1 II flT :t'' 
If, Z, MM 

Moutttocrb 9J1eK1po1murarem1 np11ao.11<1 rJiae. 
uoro ABHIKeHH!I, 1rnm 

f11Cinp1tTbl CT3HKa, ~1.111 
AJ!HIJa 
Ill Hp llll 8 

llWCOT3 

Bee cra11Ka, KI' 

l1 SfOTOB llTeJ!b 

Mo.o,enh CTa111<3 

2M57<l>2 

48050 17000 

50 75 

630x.SCO 1250x 800 

5 6 

20-2000 12,5-1600 

21 22 

2/2 2J2 

2C.OO 3200 

0,05&-2,5 0,063-3,15 

12 18 

4000 4000 
2000 2000 

670 1000 
530 630 
350 450 

0,05 0,08 

4.0 7,5 

3075 4550 
27JO 27.J<l 
3050 3750 

7000 16000 

0.!ICCCKHH SllBO.!l P8-.llHaJlbRO·CBCPJI llJ!b· 

HblX CTaHKOB 

n p HM e "a Rue, Cra11KH npell,ffnna11enw M• llecKOUJtYuopnoil JI 6e~paJueroq. 
non 00p300TKU J ~H~HQJll ff MellXocepJl,ffOM ~B04CTJe 
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IV. 6 I. Arpera THLll'i aepntKaJ11>ao--c11ep.1111n1>f10-pe3bGo11apea110A CTaHOK 
(l aBTOMaTH<ret'KOH cr.1eHoli HllCJpyMeHTa R 'IHCJlOllbllll 

nporpa11111111L1M ynpaBJ1eHHe111 

Ueaa, py6. 

HaaOoJlbWHil" .1111aMerp cnepJJeHl!R e crn.im, JW 

Pas111epbl CTOJJa (w1tpH 11a, ,QJIHHa), MM 

Haa60J!bWHe pasMepbl o6pa6atuaaeMblX JieTaJJeA, MM 

l.J:11CJJO o6oporoa WIJHH.lleJlll a MRllYTY 

qHCJIO CKOpOcTelf npllB0.118 rJJ88HOfO .11smKe1rng 

'IHCJJO ynpaanlleMblX oceA KOOp.11,HllaT (acero/OtJ.HOBpeMeHHO} 

EMKOCTb 11ucrpy111eriTaJ1baoro Maras11ua 

Ha1160J1bwee 110111Jl1ecrao HHCTpy111eara 

Mom11ocn np11ao.11a no.11a11H, Kam 

Dpe.ueJJbl pa6o<J HX no,1w1 no oc fllll Koopmmrr, M .lf I ;11uH1 
npoi:o11h11aJJ - x; nonepe11 HaH - µ; aeprnKilJJb 11m1 - z 

q HCJlo cryneaei! no.wi11 no oc>1111 KOOpau 11aT: 

50 

6.30x !'l'..'O 

1250x 750 x. ::i20 

63-710 

8 

13/2 

30 

199 

1,0 

10-400 

x, 11 
I! 

C~ICllll LIC lto.1eca 
5eccry ne1t11a1rie p~ry 11ttpO• 

aam1·c 

CKnpoCTb 6Ncrporo nepeMememrn no orn111 KOop/l,ll!1ar, 
-'lM/J!UH: 
x, y 
I 

Hall6oJ1hUJall .llJlllHa nepe111ememrn no oc11~1 Koopll,1111ar, .wtl 
x 
y 
I 

,D.11cKpeTHOCTb OTCIJeTa no OCAM KOOPllll!laT x, g, z, JOI 

Mournonb 9JJeK'JllO.llBHrareJJa npHBO.lla rnaaaoro .llllWK<OHJtfl, 
"em · 

fa6ap11ru crn1ma, .u.u 

Bee crnnrn, KP 

3000 
5000 

1250 
7fi0 
51l0 

0,05 

7,5 

3500 x 3000 x 4000 

lOOO 

M11ttCK!lil gaso,u mi;(,M;\Tll• 
'leCKllX 11111.1;il 

n p ll Me 'I an ll 'fl: 1. OranoK c Koop.rum<.TllblM Kp<'CTOCblM CTOJlOM ll 3f\f';Mafll'IC• 
c&ofi 01encti llH~rpyMetJTOB npe.11H:'91Taqe11 .ll!!ll o6p 160TK11 nJlacrna lleT~Jwii ran a nJJl!T, 
nJlaHOI(, nai;eJreii H T. ll, 6e9 npllMe11emrn KOHJIYKTOflHOH OCH8C'!Kli B Me/!KocepufiHOM 
npcll3llO.[,C1ilC. 

2. (;~ICTe~Ja KO.ti11p0B8HIJH HtlCTpyMCHTa Il03BOJH!eT pacnomlr8Tb l!!ICTpyMCJIThl !l llH• 
CTPYMCH rnJJhflOM M<H a9JH!e B JllOOOM nop5!,li,KC ii llCKJJl0'18eT 11eoCi:w,n.1JMOCrb nporpa ~n!H• 
poaaHHll pellrnMOB pe3a1ma, 18K KaK Sa,!la\IHbill pe)l(llM 8BTOM3TR'lecKu nepeAaCTCSl 
WflllHJlCJ!hHOi! 6a6Ke np11 npG'11'E!Hllll KOAa llllCTpyMCHTa Ila onpaBKax, 
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IV.62. fopmoHTMt.RO-paci:o<11u.ie CTaHKH a •u11:J1oBt.1M 
oporpaMMHhlM ynpaMeHlteM 

M •.a:e.11b <lT~lm a 

Te:o111~ect1u1 
:i:apaKTePll4TDK• 2611 <t>~ I ZD622nM<t>2 2636r<1>2 2637r¢2 I 2651f¢2 

JJ.1iaMeTp wnirn.11eJJJJ, MM 

Pa3Mep CTOJJa (WHPHHa x 
X .!IJlHRa), MM 

l(ottycaoctb OTaepcnrn & 
WilllH1leJ16 

KoJ11111ecwo cxopocreil: wnmt. 
lleJlll 

4HcJIO o6oporoB WflllHlleJH! 

a MHHYTY 

K OJIH'H'CTBO llHCTpy~teHToa 

lfocJJO yTipaBJIHeMhlX ocell: 
!{QOPLLHHaT (acero/ OllHO• 
BpeMeHHO) 

80 I IO 

800x900 ll20x 1250 

7 t 24 71 24 

21 23 

12.5-1250 6,3-1250 

100 

5/2 512 

l200W 

125 160 200 

IGOOx 1800 2250x 2:!30 

7: 24 71 24 7: 24 

23 23 2.t 

6,3-1000 5-800 4-St'o 

4/2 4,2 4 ·') ,_ 

Dpe[leJJbl noD.aq, .MJI! .11um 
crnirn - x'; Wlll!Hlle.1bHOA 2-1500 1,25-1250 1-1000 1-1000 1.25-i'JO 
6a6rrn - y; BblABlllKtlOfO 
WllHHD,eJ!l'I - Z 

croi1K11-w 
IJIJ}l<HefO CTOJ!a-w' 

TI060pOTa CTOJ!a - ~· 

lJ 11eJIO ll0It8'1 

Owpocrb 6blcrporo nepeMe­
rue111111 no ocstM Kcop.u.miar, 
J.JM/,>tuH; 

x', y, z 
w 
w' 

w' .06; J.l(lft 

H<i 116011 ~ w a fl .!\JI H Ha ne pe~1e. 
Ule!l11~ ilO OCXM KOOPll.H• 
l!a'f, AUi; 
x' 
y 
z 
w 
w' 
v 

2-1500 
1,25-1250 

O.DI 1-0.8 0.001-0,1 

Oe<:CT)'• 31 
nett'l8'fOO 
pery.1Hpo-

satttte 

5000 
5000 

2,7 

900 
7!0 
500 
630 

360Q 

5000 

5000 

4,0 

JOOO 
1000 
710 

1000 
360q 

1,6-600 1-1000 
0,003-0,3 

31 31 

2000 2000 

32UO 3200 

ON 

JGOO !GOO 
1400 1400 
1000 1000 

1000 1120 
360q 3&!~ 

2-1'2.'iO 
0,003-U,3 

J5ecn V· 
newrn1oe 
pery.~ !'!JO• 

llal'llit! 

3:!0D 
20UO 
120J 

5fr) 
(1(:jl 

2:n 



· n po{}o1txeHUe npull031C. 1 V.62 

Ueu a u re x u w1ec Ka a 
xa pa K Tep UCTHKa 

·1-----.----M.-o_M_.11_b_C_T_a_uKa.-----.----
Z6l I <t>2 !2B62znM<t>2I 2636 r<1>2 I 2637 r<1>2 I ZG5Jr<t>2 

nurnpeTllOCTb OTC'leTa UO 
oi;llM Koop.zi.11HaT, ,11,K: 

x • y, z 
w 
w' 
~, 

U11~ipo11aH 1111tt11Kauua 

KoppeKH.HH 

q11c,110 cv.opocren npm10.11.a 
r.11as11oro 1111111Keinrn (o6mee 
no nporpaMMe) 

Mom11ocrb oi.rietcrpo11s11raTNrn 
npaoo.ll,a fJl<lSKoro llBIUKe• 
111111, K/Jm 

fa6ap11Tbl cra11Ka, MMI 
.ll,Jll!Ha 
w11pmia 
BblCOTa 

flee CTaHlrn, Kf 

}13I'OTODffTeJlb 

0,01 0,01 0,01 0,01 O,Ol 
0,01 

0,01 0,01 0,01 0,01 
goo 15° 

OoJ10>i(e1111e 1111c rpy1>1e1na, N9 Ka.llpn, N2 l!llCTPYM€HT3 

,UJIHH bl. llOJIO)[{elflrn 
tt11cTpyMe11ra no 

Bb!Ciopy 

Beccry· 
IlCH'laTOe 

perymi· 
pooam1e 

8,0 

4200 
5700 
2880 

12800 

Hsau::m. 
CKHi'l aa-
JIOJ:I pac· 

TO'llfblX 
CT811KOB 

24/24 

14,0 

8750 
5250 
3105 

27 300 

JkttHH• 
rpa,a,CKHR 
CT8HKO· 
CTPOll• 

TeJlbHblll: 
aaso11 
!lMCHH 

CseMJIODa 

llJJ H II bl llHaMeTpa ,llJll!Hbl 

23/£3 

19,0 

10790 
5000 
4500 

37 800 

H11a11011· 
CKHR 
aaoo.zi. 

paCTO<lllbllt 
CTaHKOB 

23/23 

l9.0 

10790 
5000 
4500 

37000 

IlOJ]O)[{eHHll 
HllCTpy· 
Mettra 

24/24 

32,0 

12000 
9700 
6700 

70000 

JI e H Hfffj)all.C IH!i\ 
CT3HKOCTpOHTCJlb• 
Hblli aaBOJI. H.\leHH 

CBepJl.JJOlla 

n p H M e 'I a H II II: l. l(Jiacc TO'IHOCTll CTaHKa MO,'leJl!l 25 G22rtfll. $2 rt H OCrn.lb• 
llbl x MoneJ1eil H. 

2. ITp11MeHe1me c'!'alIKOB 11a1160.r1ee 3$:fleKTHll1m B MeJ1Kocep1diuoM » e11111m<1110M 
npOllSBOJIC'!'Be. 

3. Bee crnHKH, 3a HcKJiro'le1111eM Mo11eJ1H 2611 <f:i2, o6opyJ1.ona11bl 11eno.l{BlllKHofi 
CTOHKOH, KpCCTOllhlM noaopoTHblM CTOJIOM. 

IV.63. l(pyr,11ow.11mj1osa.ribHble nMyasTOMaTbl nosb11Ue1111oi't TO'IHOCTH 
c 'lf!CJIOBblM nporpaMMHblM ynpas,11e1111eM 

Tex uaqec 1rn 11 
xap•KTepuCTUKa 

3Ml53<t>2 311151<?>2 3Tl62<l>2 3Dl 64 fi<l> 2 

HaltOOJlbWHH pa3Mep oopa(ia, 
TblBaeMoii AeT3JIH, MMl 
,llHaMeTp 
AJIHHa 

234 

140 
500 

200 
700 

280 
1000 

400 
1400 



llpci}cu:J11Ce/fU.e npUAO:JllC. /V.63 
MQ,lleJll> CTIUIKll 

Te:um"1ect1 a11 

l aapaitreput'llM 
IMl63Cl'J aAllSJ¢f:l 3Tl624>2 3Bl64B4>2 

lflfCJIO ooopOTOB Wn!IH.lle.rul &1-800 63-4.00 63-400 ao, 4.0, oo 
"3JleJIHH B MHHYTY 90, 120, 

180 
lJllCJIO CKOpocreA naTPOHa 6 Beccrynen" a Toe pery nnpoaa Hue 

nepeAHeit 6a6KH 

Pa3Mep wnH¢>oBaJibHoro KPY• 400x5ox 600x63x 750x75X 750X75X 
ra, MM x203 x305 X305 x.305 

H aHCioJI b wll Ii yr OJI 
CTOJl3, ipaiJ 

DOBOpoTa ±6 +3; -IO ±1 +2; -5 

lJ11cJIO ynpasnaeMblX ocell: 2/l 211 3/1 2/1 
KOOPAllffar (acero/04noape-
Mel\HO) 

Dpel\eJlbl noA3'l no OCflM 110• 

Op1U1 HllT, .MM/ MUii,; 
0,1-2 O,ol-10 0,01-10 0,025-6 nonepequaa 

npo llDJI b 1t aa 100-400 100-500 50-500 100-500 

lfaCJlo noA3'l BeccTyne11• ,!lpoccenbttoe pery n11poBatt ;1e 
11aroe pery. 
11npoaam1e 

CRopoCTb 6blcrporo nepeMcme· 
HHR no OCJiM Koop.11 m1ar, 
MMf.MUfl.: 

" 1000 1000 1000 1000 
z 4000 5000 5000 5000 

Han60J1bwa11 ,ll.JIHH3 11epeMe• 
IUCHHii no OCllM KOOPJLHllllT. 
MM: 

x 140 225 340 235 
ii: 600 700 1000 1250 

,0HCKpenrocTb oTcqera no 
OCllM 11:oop,!l,11Har, MM; 
x 0,001 0.001 0,001 
ii: 0,010 0.010 0,0lO 

Mom11ocrb 9JleKTp0ABHraTeJlll 5,5 7/J 22,0 22,0 
npmwAa fJlaBHOfO ABIDKe• 
HHR, K8'1l 

fa6apHTbl DOJlyaBToMaTa, MMI 
lViffHa 2500 4365 4500 4850 
lDBJIHH3 2500 2165 3000 27tii) 
ElblOOT3 1600 2170 2000 17US 

~35 



fl.poOoMfCeHUe npUAO!JIC. /V.63 

lleH& 11 texn,.qe1:.11.a11 
!<a pa KTe PHCTH 11.a 

& !IOJIYBBTOMaTa, 11.P 

Mo)l;e.m. CT8.11Ka 

3M 153 <1>2 I 3Al.5l<l>2 3Tl62<l>2 

3500 5100 7000 

3B164B<l>2 

9300 

11lrorus1ne.1Jb BH.1blllOC• 
c1rnfi saBO.!l 
UJJ111¢iosaJJb• 
ll b/X CT Bil KOB 

x a p b KO BC KHH CTa H KOCTPO /fteJJb Hhli'l 

saso.11 

n p 11 M e 'I a H 11 IJ: 1 . n OJJy a BTOM BTbl M oryT 15LTTb HCflOJlb 30BB Hbl B YCJJOB llJI X e.11.li<I 
BU4HOro, MeJJKocepnttttoro H cepttHHOro npOH3B0jlCTBB. 

. . 2. Knacc TO'IHOCrH llOJiyaaTOMaTOB n. 

IV. 6 4. Bep111KaJ1bHo-$peaepni.u! K OHCO.llbH bfe era HK 11 c q11CJJOBbfllf 
nporpaMMHWM ynpaMCHHCM 

M 011enb cTa n 11.a 

Uena H Tex n n qec11. a11 
:i<apa HTe p HCTH I< a 

6520<1>3 I 6PI 1<1>3 I Jl<l>C(<1>3 I 6P13<1>3 I E54<1>3 

Uettd, pyCi. 14 000 13 940 

PaaMep pa6o'lett noaepxnoc111 250x630 250x 1000 320X800 400x 1600 6:l0x !COO 
CTOJia, MM 

Paccro.srnue OT ropua wnnn11enJ1 50-400 20-450 J00-750 
JIO CTOJIB, MM 

BeprnK8JlbHDe ne pei11ewen11e nn .. 80 100 
HOJlll, MM 

PaccroHntte OT OCH lll IT ll H ,11,eJUI 320 500 €40 
.no aepnrnaJJb Hhl x nan pa an 1110• 
lllHX CTaHIJHbl, MM 

Konye Mop~e OTBcpCTHfl WHHH• 1'h 2 Ne 3 x~ 3 N2 3 N~ 3 
JINN 

Hm16onbwa11 L1J11rna nepeMe1.u.emrn 
/10 OCHM KOOp!IHHaT, MM: 

500 npo11.0J1 bHOe - x 630 420 JOOO 1300 
nonepe'lttoe -Y 400 300 320 400 600 
sepTHKMbHoe -1 275 120 300 150 650 

lfot.10 c1mpocren umf!HAem1 \8 16 15 18 18 

npe11e.1 bl q11ce.'1 of;iopOTOB WITHH· 315-1600 40-2000 80-1945 40-2000 25-1250 
ne..rrn: B Mi1HYTY 

l.JttCJI:) yrrp8B.~m:~;blX oceft Koop. 3/3 
11\!HaT (acero/011uoape11enno) 

3/3 3/3 3/3 3j3 

Mor.alioCTb r:p11 ao;i.a H0!134H, K8m 5,5 5,5 3,0 5,5 2,0 

np<' .~e.1bl rm.:i;n<l no OC:JM KOOP· 8-700 8-1200 
:rnu~r, x, y, z, Jt.ul AHm 

8-700 7.5-GOO 8-1200 

lJHC.10 oo;taq EeccryneH'i310e pery.1111pom11me 

236 



n PoOOJl:Jl(;et-we fl_[>U ..JO?/l. /V.64 
·'1Y 1.1,e J1h ·.-:: l •~ ri Ka 

UeK ~ 11 re x H 11 •euKa11 

! I r 
x a pa KTe p KO'rH Ka 

G520¢>:; GPll<l>s li¢>6L¢>3 13PLl<t>;J G5·1<t>l 

CJC)f>OCrh c·blcTporo nepeMe~emrn 1200 2400 700 2400 4800 
no OCffM KOOPllllllaT x, IJ, z, 
MJl/.1>!4/f 

.D.11c KpeTHOCTb OTC'!eTa no OCl!M 0,010 0,010 O,o25 0,010 0,010 
KOOfl.J,l!HaT X, y, Z, .llM 

MomHOCTb &Jie KTpo11e 11r a 1e.~ 11 4,0 5,5 8,0 7,5 14.0 
np111w11a rJiae11oro ABllJKetnrn, 
1'tJm 

f a6a p llTbl Cl' a1ma, .\tJI; 

.jJ,JllJHa 1990 2320 1710 2575 4!00 
rn1tpllm1 J/:H5 1£50 1600 2080 2.'''"0 
BblCOTa 2100 23:)() 2210 2480 404() 

Bee cTaHKa. KP 3500 30:!0 3000 5500 l4 000 

H~roro1rn reJI1> JlbBOB• .llmrrpos- JlbllOB· fopr,!WB• y !lb ll 'l<'!)o 

CKllH 33• CK111l 33• CKIJH 33• CK!Hi ga. CKlil~ ~a .. 
BOA ¢>pe· BOll ¢pe· ao11 ¢re· BOll ¢pe· 80.;J YfillM 

3ep~lb1X Sl!pltb!X 8ep!lbl)[ sep1tb1X KlWbl'LIX 

CTa!IKOB craKKOll CTaHKOB cramwe CTdfm.Od 

n p II Me q a H II ff: I. K1111cc TO'IHOCTH Cl"allKOB H. 
2. Cra II Kil MO,(le.nlt 6520<P::J, JI <l>66¢t:i, 654¢>3 OOOpy D,0B3Hbl KpeCTOBblM C'ff>.W•.\l. 

3. Cra11K1J s:l>¢e1frusHo 11cnoJJb.1ytorcn B ycJJObllnx MeJJK0Cep1tiiHoro 11 elll\B11'1110ro 
upOHJllOJ:lCTBa. 

IV. I)!). r Op!UOHTa!lbllCHj!pe:repHO-CBepJJllJlbl\O•pacrO'!Hble CTaHKH 
c m:mopornr.iM CTOJIOM " qncJJOBbl~ nrorpaMll!HblM ynpasJ1e1i11eM 

TexHHqe<)1<a11 
xapaKTepacnKa 

G904¢13 

PaJ\1eptl pa6011e11 noBepx· 
llOCTH CTO!l3 (w11pm1a x 
X I1Jl11Ua}, M.lt 

400x500 400 X 500 630 X 800 630 ~< 800 630 x l DUO 

,lluaMCTp !lllBOp0rnoro CTO. 63U 
Jla. MM 

lfoCJ!O c1wpocrel1: WITHH• 19 19 18 18 
,leJllf 

l!m;!!O o6oporoB lll!il!fl· 31,5-2000 31,5-2000 32-1600 32-1600 32-1600 
.:emi B ohl!IYTY 

l.,'.,i;~ .. '!O vn p~1; 11 ~e.'.t u x ocer1 
K'.>Jp:.;:r1c1ar (BCCI 0/0J.HO• 
11pe.·.1e11mJ) 

411c11v noJ1a11 

4/3 4!3 4/3 4/3 4/J 

Beccryne11qaroe pery.wposa1we 

231 



flpoiJOA:JICeHue npuAO'JfC. JV.65 
MQAeJlb en n 11 a 

Ueua 11 n'XH""'°caa~ 
xapa11T~PHCT11i<~ 69044>3 6904M¢>4 169061',¢>3 I 6906nM4>4 63004>3 

Ilpe.aeJ1.bl pal'.'.io11ux no4a'! rro 
OCRM IWOPJ!.UH3T ,MM/ MUN: 
npo,n.oJ1bttaR ..- x; none- 3,15-2500 3,15-2500 8-1600 3,15-2500 8~1200 
pe'lll3R - y; aepTBKaJlb• 
113R ..-z 
BpamaTeJlbHaR CTOJla --
~. o6/MUH 

CKopocrn !'.iblCTporo nepeMe• 
11J,eH11 R no OCllM KOOpJl!t• 
113T, x, y, 2', MMIMUH 
p, o6/MUH 

HaH60JlblllaR .ivnma "epe. 
MellJ,eHHR no OCHM KOO[)• 
Jlllll3T, ,HJtl 

.c 
/} 
z 
~ 

.Utt CK pemOCl'b OTC 'Itta no 
OCSIM ll00PA!lll3T, MM: 
x 
g 
3 
~. o6opom 

Motll!lOCTb 9JteKTP0llBUf3• 
TeJJ II JI pHBO,!l,3 fJl3BHOro 
llBHlKCH Ill!, KBm 

f a63pl1Tbl CTaHKa, MAil 
JV!HH3 
w11p1ma· 
Bbl CO Ta 

Hee crnf1Ka, KI' 

llstoro1nne.11b 

5000 

5 

500 
500 
500 
360Q 

O,ot (0,002) 
0.10 (0,002) 
0,10 \0,002) 

0.00002 

2650 
1950 
2070 

0,00315-2,5 

5000 

5 

500 
500 
500 
360Q 

O,QI (0,002) 
O,ol (0.002) 
O,oI (0,002) 

0.00002 

4.5 

2650 
1950 
2070 

7000 

5000 

630 
630 
630 
360Q 

0,002 
0,002 
0,002 
0.00002 

8,0 

BJOO 
2500 
2500 

5000 

5 

630 
630 
630 
360" 

0,01 
0,01 

O,ol 
0,00002 

s.o 

3100 
2500 
2500 

10000 

0.11.eccxIDi 38BO;l npel{IJ3UO/lHhtX CT3HKOB 

4000 

3 

1500 
630 
600 
360° 

0,01 
O,OI 
0.GJ 

O.CCC'02 

10,0 

II 000 

fopb­
KOllCKllil 

saeo.n 
q,pesep· 

llb!X 
C131U\OB 

rr p " Me q a H It 11: I. CrnHKH o6opyJlOB3Hbl KpecTOBblM noaopOTHhtM CTOJJOM. 
2. Craumc MO.!l.eJIH 6306¢>3 o6opy1toaaH noeopottthtM croJJoM. • 
3. CTaHKlt MOAeJIH 6904M1>4, 6906rIM4>4 o6opyllOB3Hbl HHCTpyMeH'JaJJbllblMH M3• 

• ra3m1aMH ua 30 n0311uu1t · 
4. CraHKB UCllQJlb3yJQTtll D MeJIKOcepltAHOM H e.11,Hffll'lllOM npou3BOACTBe, 
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v. CBO.llHA.SI TAEJIHUA no PE)IUIMAM PE3AHHSI 

l Jl.PJJ111a 

CTo!tt<ocTt. 
no.11aqa, MM/00 Ct<opoc"" pe swH11 11 q"c .rra 

P2 ) Py / Px Ne / .~· np JlJIH>fa UllCTPy· 
f.>JY· pa6,1- weH'ta (l<.U/3!10) o6oporo to IUD H 11.11eJ111 Js C':iHHa 

I 
pesa- 4ero 

"' pe3a- Hli>I xowi 

TH l I llPHHllHJ~ O" 
Hal!MffiOaa1111e 

"'"' t I~~ Lp. x T 
" 

patqeTH"e 

~ onepaUHH H 
~ m 

"' ne~oJta (HJm ... 
s ... ... 

"' :i: 110-'llUBH) "" " " " " 
., KI' ..:. um g :: ,, 
;c " ::; "' :: 

"' ~ ~ " .. c. ... "'" ~ ' >. :: :: 
MM MUlt 

0,.. "'" ,.., 
~ ' "'~ "' Q. =~ " - "' "' "' "' >\'. "' ~'" cZ ,; rt °' ~ :i: ..f ::;: '"'-

" i; -"-

I 
I I ! 

~ 



VI. flpu11epb1 su110.11He!fuP mexHo.notu'letKux K(Jpm 

nllWtfQ// IJJhlahJOo ..., ~ i:2 ~ ~ § 
I_ !I diJ/Jt(Jr; "" ~ ~ 

I~"' 
(;: ~ ~ ;g_ .... t: ,_'!" ~ <::;,• <::;,' % .,,,,, 

'>;<>.."'> 

vat 0)1/ICJhJIJd 

<::> ... 
~ ~ 

}.19<J%r::gh 
.g 

"' ;::, 
""'l~a 
IWQ(lgllef~I.! 13 ijJ % I;. 

"'- "'~ i --- ~ a'IJ fl!l:Jil!I/(l(JU "'.,,,,, 
~ "'~ "/fiJl>JJllEO{IO ~~-~ 
.., ~""- X!ll!OOOUl//JI/ 

~ /'IHCJHCJd{} 
~ Wlll!DdJCO){ 

~-~~ 9,,11: ""' ~:>:~~ 
~~ !\>i.; ;i::~ 

~~~,,, !· !lVOU/iJp ~~~~ 
IJJJOH >:;:~~Jg 
OiJN[;!I ~ ~ ?:;'% 
~iJ <tV>fl t:i ;::,..,:S ;::, i 

~ ~ lb I~ ~~;::,," 

11 II !~~I~ ~ .,, 
~!id'#<:::.~ 

~ 1~ ~~ b ~ """""'~;:: ~ ~~i;l~.§1 ~ -~ " 
~ ~"'"' 

;g 
~ ~~ ~ 

~ 
<::>.;rJB "' &<.: ~<.: &::~ 

~ ~ ~ 

1} 
~ 

~ ~ ::.:: 
~ ~ ~~~ ~~ "" i!t ! 

~ 
o,; '-'.'l:; ~~ ~ <:; 

§ .:g ~ 
~ :t: ~ ~ ~ .,, 
~ ~ ~ ~ ~ ~ 

'>i 
9,,~ 

'2 
~ ~ .;g ~ ~ ~ ~ ~::; cS ~ ~~ "' .,, 

~ '>i <:::. 
'-' ti ~ § ~ "'~i:,, 'iil~ :::. 

~ ~;:; <li~ ~ ~ ~ ~ 
a~;.; ;: '<j t::i <..; 

~"' "" ~ $l: ~ ~ ~~1 "E~ ~ 
dAl./flll ~ 

"""~ ~ ~ "1i'Jl$JF 
~~~ ._, Ji.YJl 

99~ 70t'Z lJOJ OU nrbod~ CJl'fJ{qj/CJtunKl/Ot/O/J' . -~ -:• . 



5fllf,Hatpel}pa Onepat1110H11tlP 1tupma Tf BK11atJ(Jl/il cmv1111qw 
.TexH011&w Hu- He XQ!ltJ'lllCICfJli 00p00(111JK II 5D-J104025A 11/fJHOCfll/JOeNUn. -·--

Momeo11011 ~~ /'IOCCO :tazomo81w 

Ha11neno80H11e. napHO fa'Ta111111T~ OtJos11a11B1111l' -;r;;;t;; W/Je ~&Y~ 7J1ep- ~"'17Cco 
"'" 

·1 111/!lh 

l,'!181/H cepb!;l !OCTM2-JO Kr 4650 O/l/Jl115tra I 163-
1-22g I 
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$::! 
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-~ H O/INl?H080}//i/l ooos11a"eNue iJ/!11NO t J' n v 

~ 
<..:. 

~ I C/Jep!lvmt> om6{1!¢!06 HanJJoxoiJ COt'/J//Of' Jf!/ 10m/J(J!I CNeNlf 1rocr10902-04 to,56 27 M3 ~ 380 12,7 1 O.JJ 
:<; tJcmg 1J11 a , 016 fOCTl-'!8!!-69 
~ 

f'09 HI] 10.68 
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IX. CIOPMA )'fnOBOA TABJIH'IKH llEPR)l(EA OflEPAQHOHHblX 9CKH308 
MHOfOHHCTPl'MEtrmOf'I 06PASOTl(.H 

( lflopMa J6 3) 
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flu11ffeff08qlfue 11 Ng v, n, t •. S, s, TH' ~rn. 
lf08ellb C/11{JHK0 

llHrmfJIJ lf/11Uff off/l!Uli 11/f 1111/olf' lfHjtlfuli /1UH !fl1Jl ~ 
/feffma 

50 17 n 17 17 17 17 n 
18$ 

!IL. 4>0PMA YrnoeoA TA6nH'IKH 'IEPTE)l(EA onEPAU,HOHHblX 9CKH30B 
O~HOHHCTPYMEHTHOA OSPA60TKH 

($>pM8 16 2) 
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XI. OPHMEP BblOOJIHEHHJI OOEPALl,HOHHOfO 3Cl(H3A 

onepaq1.1n 1V.!l 15 
noauwn UJ 

Cfiep!Jumo om/J l/J1M+QJ2 HO &JlliH!f J 2 
Pa3def)Nym6 Ollld1'3r4fJS HO UJlllNV 40 
/.JeJ(fJ60l1il> 4om6 ? 24 iJo 'IUCm/J/1161 

TexNutJecKue mpM06aH11R - ,,,.., 
He/1(/p(}Ml!A6HOl'P» oceu oma l/J31 .... ,, 
U ¢ /5,J~U.ff K OCU Omd VJt05•~1M" 
Ne 4Mee 0,2 HO iJAt1He 50 

XII. DEPEllEHb HEKOTOPl.IX CTAHMPTOB HA HETAJIH 
H Y3Jlbl CTAHOlfHl.IX nPHCOOCOSJIEHllA 

3arOTOBKil KopnycoB CT3HO'!Hbl K llPflCCTOC06Jle. 
flHH (11 p fJMoyroJJbH ble, KBa.n.paTH ble) 

Bn HT bl ua>KHMll ble c pyKoITTKoil 

Onopb! peryJinpyem.ie 

fa n1rn mecrnrpa H 11we c uaKaTKOil:, K p1>1J1.b'la· 
TLie, ¢aco1rn 1>1e 

failKH c py1rn>rTKOi1 

lliali6bl llJlOCKHe, c\j:lepH'leCKne, KOHH'lecKH<~. 
Cib! CT p oc 'beM H hie 

TipnXBaTb! llOBOPOTHble H nepeJ[,Bl!>KKble, nepe. 
Jl,Bl!>flitble ¢laCOH Hble, f ·o6pa3tlble, ,!lByCTO• 
pomme wap1rnp11ble, nepeJJ;BHlKllble wapm1p• 
Hble 

CTa1rn11bl r •00Pa3Hbll npmi:aaroB 

rocr nJia OCT 

1~947-G7 12954-67 

13430-68 13431-68 
l343G-63 13437-68 

4081-GS 4085-68 
408G-G8 

5931-62 8918-G9 
14727-69_ 14726-69 
:: ,~5-69 4088-69 

13426-68 8921-69 

11371-68 13438-68 
13439-138 4087-69 
9060-69 13735-69 

14736-65 

4734-69 4735-69 
14732-69 14733-69 
9057-69 9053-69 

9059-69 

211 



3Kcu,ettrp11KH Kpyrm:ire, KyJJi.;<11111 ~Kcue1HPI!• 
KOBble 0JlHH3pHble u C.llBDeHllUe 

nnacrn n bl on op n b!e 

011op1:i1 nOCTOllHl!ble 

Orropu wapOBhle 

Onopw no11 sKcue1np KK11 11 Mam11Mt-1b!e s11a1&1 

fi HT bl l!Ji II H3lK HM H hlX Bil l!TOI!. 

Ilp11sr.1u 11eno11nmK11ble l'I no11s11JKHUe, onop11hle 
u c OOKOBhlM KpenJJellHeM 

l(OJJ0,11,KH H3llpaMJ1101ll,lle AJIJl 11p113M 

XsocroertKll nocal[O<IHhle 

IlaJlbUb! J'CT3HOBO<IHIJe nocTOllHflb!e l'I eM:eu. 
Hble 

BTyJJKll KOHJJ.YKTOPHble nocro1tllttb1e, c111em1b!e. 
H 6hlC'fPOCMe1111Dle 

BrynKtt peab6oawe 

BrynK11 c 6ypr11110M .11,JJ11 ¢iuKcaropos n ycra­
HOBO'IAhlX llflJJbUeB 

811J1Kll c pe1L6oab!M XBOCTOBlllW~l 

Ywrm 

PyKOijTKll, pyt\OijTlta S8(;9AOoopMHb!e a wapo­
aoa ronJaKoi1, c wapoaoif py •moii: 

HmKKll AJlll KOHJ.IYKTopoa 

llo'cT.1llOBr,:r: Bbe0Tr1bd, yr.waori, wpuoahl:1 
yr J1oaoii roprt~ soil 

illrrornrn npHJ.\JanJ<1ec1rnc rrpmieprnbrc 

Mm1mern aoponl!IKOsble, KOJlbl{a KpyrJ1oro 
ce>J.e1111l1 

248 

9061-68 
12189-66 

4743-68 

13440..-68 
13442-68 

12216-66 

9053-68 

13436-68 

12196-66 
12195-66 

12198-66 

12206-66 

12209-66 
12211-66 

18429-73 
18430-73 
15362-73 

12464-67 

12214-66 

4738-67 

4739-68 

8!.123-69 
3055-69 

12205-66 

1344:3-68 
13445-68 

8929-68 

14737-69 

9833=61 

12191-66 
12190-66 

13441-68 

134.17-68 

12193-66 
12197-66 

12210-66 
12212-66 

l&Lll-73 
184 !2-73 

4742-f\8 
88:.:4-W 

134,l l-6'l 
1344f·-f.8 

89~0-Ut! 

6969-54 



XIII. I. 3Haqenug Kop111a;1113ooamn,1x 3naMl'HllTeJ1ei'I flAJlOR 'f· B03Bt"J1em1we o crenemt 

'f 
J 

1.06 I l,IZ I l,26 I 1.41 I 1,58 I 1,1s I 2,00 I 'f I l.06 I 1,12 I 'P I 1,06 

9' 1,12 1,26 J,58 2,00 2,50 3,16 4,00 'T :I.I 3,35 11,28 "'Ml I0,08 

'f' l ,19 1.41 2,00 2,82 4,00 5,64 8,00 'f'Z2 :J,55 12,64 'fH 10,68 

9' I,26 J ,58 2.50 4,00 6,32 10,08 16,00 'ft3 3,77 14,24 tfi.i~ 11,28 

If'~ 1.34 l,78 3,16 5,64 10,0S 17,92 32.00 924 4,00 16,00 'f'a 11,96 

'f" l ,41 2,00 4,00 8,00 16,00 32,00 64,00 9tl'! 4,24 17,92 ,.4 J2,64 

9' 1.49 2,24 5.04 11,28 25,28 56,80 9'6 4,48 20,16 ,~~ 13,40 
'i's l ,58 2.50 6,32 16.00 40,00 'f2'j 4,75 22,56 'f'4e 14,24 
If'~ J,67 2.81 8,00 22,56 64,00 "'28 5,04 25,28 94i 15.09 
'fl~ J,78 3,16 10,08 32,00 'f"D 5,34 28,48 'P~ 16,00 
'Pll l,89 3,55 12,64 45,12 an 5.64 32,00 'P40 

9 )6,96 • 9n 2,00 4,00 16,00 64,00 9'll 5,98 35,84 'P"Q 17,92 
911 2,12 4,48 20.16 932 6,32 40,00 
914 2,24 5,04 25,28 'f;ia 6,70 44.96 
'ft~ 2,36 5.64 32.00 9"4 7,12 50.56 
'it~ 2,50 6,32 40,00 'f'~ 191 56,80 

l\',11 2,65 7,12 50,65 <p'-lti 8,00 64,00 

91S 2,81 8.00 64,00 .,,w, 8,48 

'?rn 2,98 8.9\i 80 ,li4 9"~ b.96 
t.:i 

?'~ 3,16 10.08 101,61 'f'''D 9,50 <!O 



XJll.Z. llHCAa a ~o6ttwx 

Yl:CJJO.t FDOSaenen1-1ne n C1'f1lie-fi:ti. 

'lHeno 

I 0.1~ I I I l I I I 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,4f. 

0.02 0,671 0,613 0,556 0,458 0,376 0.309 0.256 0,209 0,l 75 
0,03 0,704 0.645 '0,591 0,496 0,416 0.:149 0.293 0.246 0,200 
0,04 0,725 0,669 0,617 0,525 0,448 0,,181 0,327 0,276 0,240 
0,05 0,741 0,687 0,6.38 0,549 0,4i6 0,407 0,:153 0.302 0,27() 
0,06 0,755 0,703 0,€56 0,570 0,498 0,4.'30 0,380 0.325 0,290 
O.o7 0,766 0,717 0,671 0,587 0,514 0,450 0,400 0.345 0,305 
0,08 o.1n 0.730 0,685 0,603 0,5:'.12 0,469 0,420 0,364 0.320 o,og 0,786 0,740 0,697 0,618 0,54b' 0,486 0,<130 o.'IB2 0,340 
O,l 0,794 0,750 0,708 0,631 0,562~ 0,501 0,450 0.400 0,370 
0.2 0,852 0,818 0,785 0,725 0,702 0,617 0,570 0,5JO 0,490 
0.3 0,886 0,860 0,83,5 0,786 0,74!J 0,697 0,650 0,620 0,580 
0,4 0,913 0,892 0,872 0,833 0,795 0,760 0,720 0,690 0,660 
0.5 0,9.13 0,917 0,901 0,870 0,841 0,812 0,790 0,7(iQ 0,730 
0,6 0,950 0,938 0,926 0,903 0,880 0,858 0,840 0.820 0,800 
0,7 0,965 0,956 0,948 0,931 0,915 0,899 0,880 0,870 0/150 
0.8 0,978 0,972 0,967 0,956 0,946 0,935 0,920 0,910 0,900 
0,9 0,990 0,987 0,984 0,979 0,971 0,969 0,964 0,960 0.953 
1.25 1,02 l,03 l,Q4 1,05 1.058 l,07 1,08 1,09 0.10 
2 1,07 1,09 I ,II 1,15 1,19 1,23 1,28 1,32 ),37 . 
3 1.12 1,15 1,18 1,25 1,32 1.39 1,43 1,55 1.64 
4 I ,15 l ,19 1.23 l,32 1,41 1,52 1,57 1,74 1,86 
5 1.18 J,22 1,27 1.38 I.SO 1,62 1,69 J,90 2,()6 
6 1.20 1,25 1,31 1,43 J .57 1,71 1,80 2.0S 2,24 
7 1.21 1,28 I 34 1,48 J.63 l,79 1,90 2,18 2,39 
8 1,23 1,30 1'.31 I .52 1,68 1,87 1,98 2,30 2,54 
9 1.25 1.32 1,39 l.55 1,73 1.,93 2,16 2.41 2,68 
10 1,26 1,33 1,41 1,59 1,78 2,00 2,24 2,31 2,82 
20 1,35 1,45 1,57 l,82 2.11 2,46 2,68 3.81 3,39 
30 1,4 t 1,53 1,67 1,97 2,34 2,77 3,29 3,90 4,62 
40 1,45 1,59 1,74 2,Q9 2,52 3,02 3,38 4,37 5,25 
50 l,48 1,63 1,80 2,19 2.66 3,24 3,93 4,78 5,55 
60 ) ,51 1,65 1,85 2,275 2,78 3,42 4,19 5,14 6.30 
70 1,53 1,71 1,89 2,33 2,89 3,58 4,42 5,47 6,79 
80 l ,55 1,74 1,93 2,40 2,99 3,72 4,64 5,77 7,18 
90 1,57 1,76 1,96 2.45 3,08 3,86 4,82 6,10 7£0 
100 l.59 1,78 1,99 2,52 3,16 3,98 5,00 6,30 7,94 
120 1,62 1,82 2,05 2,60 3,31 4,22 5,35 6,75 8,61 
140 1.64 1,86 2,10 2,68 3.44 4,40 5,70 7/12 9,24 
160 1.66 1,89 2,14 2,76 3,58 4,58 5,90 7,61 9,81 '180 l,68 1,92 2,18 2,82 3,65 4,74 6.15 7,93 10.30 
2-00 1,70 1,94 2,21 2,89 3,77 4.91 6.40 8,33 10.80 
220 1,72 1,96 2,25 2,94 3,86 5,05 6,61 8,65 11 .30 240 1.73 1,98 2,28 2,99 3,94 5,18 6,81 8,96 II .SO 260 1.74 2,00 2,30 3,Q4 4,01 5,29 6,98 9,26 12.20 
280 1,76 2,02 2,33 3,Q9 4,08 5,44 7,18 9,55 12,60 
300 1,77 2,04 2,35 3,13 4,16 5,53 7,35 9,80 13,00 
350 l,80 2,08 2,42 3,22 4,34 5,30 7,80 10,40 13,90 
400 ) ,82 2,12 2,46 3,32 4,47 6,02 8,11 11,10 14,80 
450 l.84 2.15 2,50 3,30 4,60 6,25 8,43 11,70 15,60 
500 1,86 2,18 2,54 3,46 4,75 6,45 8,73 12.01 16,40 

250 



ooU3&tt.m cn:oudl 

np11 no1u1saTeJ1e CTenem: 

I O,S I 0,55 0,6 0,61 0,7 

' 
0,75 I 0,8 I o.s.~ I.I 1.20 

0,142 0,120 0,096 0,079 0,065 0,053 0,044 0,036 0,013 0,009 
0,173 0,145 0,122 0.100 0,086 0,072 0,060 0,051 0.021 O.ot5 
0.200 0.167 0,145 0,125 0,105 0.089 0,076 0,065 0,029 0,021 
0,225 0,193 o.166 0,140 0,123 0,105 0,092 0,078 0,037 0,027 
0,245 0,210 0,185 0,160 0.140 O.l2t 0,105 0,092 0,045 0,034 
0,265 0,230 0,203 0.180 0,155 0,136 0,119 0,105 0,054 0,040 
0,284 0.250 0.220 0,195 0,171 0,151 0,133 0,117 0,062 0,049 
0,300 0,270 0,236 0,210 0,185 0,164 0.146 0,128 0.071 0,056 
0,316 0,290 0,2."JO 0,230 0,200 0,178 0,159 0,141 0,080 0,()1}3 
0,447 0,415 0,380 0,350 0,330 0,289 0,275 0,255 0,171 0,145 
0,548 0,520 0,490 0,460 0,430 0,405 0,383 0,360 0,266 0,237 
0,633 o.600 0,580 0,550 0,530 0,503 0,480 0,460 0,366 o;n3 
0,707 0,680 0,660 0,640 0,620 0,595 0,575 0,555 0,4G7 0,435 
0,775 0,760 0,740 0,720 0,700 0,682 0,865. Q,649 0,570 0,542 
0,837 0,825 Q,810 0,790 0,780 0,765 0,752 0,739 0.676 0,652 
0,894 0.880 0,870 0,865 0,860 0,846 0,837 0,827 0,782 0,767 
0,949 0,945 0,940 0,935 0,930 0,924 0,919 0.914 0,890 0,881 
1,12 l,13 1,14 1,15 1,16 1,18 1,19 1,.20 1,28 1.31 
J,41 l,46 1,51 1,57 1,62 1,68 1,74 I ,81 2,14 2~30 
1,73 1,84 1,93 2,05 2,17 2,28 2,43 2,57 3,35 3,82 
2,00 2,08 2,17 2,246 2,40 2,55 2,92 3,29 4,59 5,28 
2.24 2,45 2,63 2,84 3,10 3,34 3,66 3,99 5,87 6,90 
2,50 2,87 3,00 3,21 3,50 3,84 4,24 4,67 7,18 - 8,58 
2,65 2,95 3,25 3,54 3,90 4,31 4,74 5,23 8,50 10,30 
2,83 3,26 3,55 3,86 4,30 4,75 5,30 5,93 9,85 12,15 
3.00 3,40 3,80 4,.20 4,70 5,19 5,85 6,62 11,21 13,95 
3,16 3,60 4,00 4,47 4,90 5,62 5,90 7,24 12,59 15,90 
4,47 5,40 6,30 7,01 8,00 9,02 I I ,00 13,15 27,00 36,40 
5,48 6,70 7,90 9,12 11,00 12,80 15,00 18,64 42,30 59,10 
6,33 7,61 9,15 IJ,00 13,00 15,00 19,50 23,87 58,00 83,50 
7,07 9,00 10,80 12,90 15,70 18,60 23,50 28,91 74,00 108,00 
7,74 9,46 11,60 14,20 17,50 21,40 26,30 32,40 90,50 136,00 
8,40 10,40 12,80 15,80 19,60 24,.20 30,IQ 38,00 107,00 164,00 
8,95 11,10 13,00 17,20 21,40 26,70 33,30 43,00 124,00 191,00 
9,50 ll,80 14,80 18,50 23,10 29,00 36,30 48,00 141,00 219,00 

10,00 12,60 15,80 20,00 25,10 31,60 39,80 52,00 159,00 251,00 
l0.90 13,80 17,50 22,30 28,20 35,80 45,50 64,00 194,00 309,00 
11,85 15,IO 19,30 24,70 31,70 39,90 5-0,30 66,71 230,00 376,00 
12,65 16,30 21,00 27,00 34,70 44,70 57,60 78,00 265,00 442,00 
13,40 17,30 22,40 29,00 37,60 48,9{) 63,\0 86,9D 303,00 502,00 
14,10 18,40 24,00 31,30 40,80 50,20 69,IO 95,QO, 340,00 575,00 
14.80 19,40 25,40 33,20 43,60 57,00 14,30 102,00 378,00 646,00 
15,50 20,40 26,80 35,30 46,30 61,00 80,00 110,00 415,00 717,00 
16,\0 21,00 28,00 37,00 48,70 64,00 85,oo 117 ,00 453,00 780,00 
16,70 22,30 29,30 39,00 52,00 69,00 91,20 127 ,00 494,00 870,00 
17,30 23,00 30,30 40,20 53,70 71,00 95,00 135,00 531,00 923,00 
18,70 25,IO 33,50 45,IO tlo,30 81,20 108,00 150,00 630,00 1150,00 
20.00 27,00 36,40 49,00 66,40 90,00 121,00 170,00 728,00 1324,00 
21,20 29,00 39,00 53,00 72,00 97,IO 132,00 190,00 828,00 1537,00 
22,40 30,30 41,40 56,20 77,00 105,00 144,00 2W,OO 930,82 1732,90 
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COflOCTABJlEHHE 11 Bh/EOP BAPHAHTA 
TEXHOJTOI'WIECKOI'O flPOll,ECCA llPH PA3JlH'IHblX 

CllOCOSAX flOJIJ!t/EHlffl 3Af0TOBKH 

061« ue ucxoiJHWJ oattliwe 

Ma rep llaJI 11era JI I! [ I 
Macca )l!~TaJm q = I 1 tea 

fo,1toamr nporpaMMa N = f 1 urr. 

TaKT BbmycKa t 8 = [ 
OponJaoacrno l 

EJcJW3 satOmOBKU 

1 ·ll aapnanr 2-A aapl!a»T 

.llaHHble llJlll' pac•reroa CTOHMOCTR 9aroTOBKH no BBpR11HT3M 

BRA saroroBKK 
KJiacc T-OqHOCTR 
rpynna CJIOJKHOCTll 
Macca saroroBKH Q, '" 
CTOlUroCTb l !" SBfOTOBOK, npRHR· 
TblX aa 6aay c,. py6. 
Crom.mcT& l m ctpyJKKR SOT.it• py6. 

I l ·A aapKaHT 2-A aapRaHT 
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CxeMa ycTaHOBKH fl cxoomxe OaitNble: 
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'//h////~0~ 
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2zmln, = 2 ( Rzt-1 + T l-1 + v P~-1 + '~) MIC.# 

JlJ1ll I-~ nepexo,lla 

22 mln = 2 ( 
llJill 2-ro nepexo,lla 

2zmln = ( 

) = [ 

>=I 

J MKM 

] MIC.It H T. .11. 

Pac:qernb1ll pa3Mep a.~H n-1-ro nepexo,lla 

dp = dp - 2zmtn = n-1 n n =[ J MM 

!lJlH n-2-ro nepexo.11a 

d =d -2z . = 
Pn-2 Pn-1 mm11-I =[ ] MM 

llJl H 3 a rOTOB 1rn 

dp = dp - 2zmln = 
8 ' ' 

=[ J MM 

dmln = dmax. - &, peayJlbTaTbl 3anttChtBalOT<::H a Ta6JlttUy 
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n 
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ma" min 
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mu min .D. 
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2z0 = 220 + 8d8 - Bd. MKM 
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d,,uJX not.11e n-20 nepexobo 

cl Ho l!emo.111> 

d, noe.11e n-eo nepexotJo 

----------
a', !10e.Jl8 1-eo nepexoila 

d HO 1-tJ nepexoa 
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PAC'lET aJlEMEHTOB PEJKHMA PE3AHHH 
H OCHOBHOI'O BPEMEHH 
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• Npes=( 1 /((lffl; NCT = [ ] KHm 

J MUN 
"' Lp. x 
WO= 

Rnps(}np 
-------=[ 

Pacqerno·11011ct1UTeJ1bHa11 sam1cKa --I I Jh!CT 
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PAUIET 8JTEMEHTOB PE)l(HMA PE3AHl!f/ 
H OCHOBHOro BPEMEHH 

M11oeou11cmpy.tteHm11W1 o6pa6omxa Na ceepAUAbllblX cmamr.ax 
(c oiJ11oii .1111oeorunut1aub11oii eo1106K01i) I ) 

.. -
------------- ------ --------
-------- '""----- ------ __ _,_ __ ,_ 

'- ---------------- --- -- '-
-- -- ---->--- -- --- ---- - --_________ ,_ _________ ~--

Tl poiJ011J1c~11 ue ma6AlllJN 

---------- --- --- --- -------
-- ---------- -- ----------

---------i---
L = l + l1 + IJIOR MM; I MM 

so = ~o k I MM/06 (kl - TOJ!bKO ,!I.Jill cBCpJJ) 
H S S 

s0 • w = si MA1/06; s r. np =· s0 • m (min) (no no.cncpmy cmamca) 

I Pac'leTHo·no11cHuienbHaH sanucKa ~ 
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ci 
~ 
u 
0 
"-
0 = 
:!I 
-6-., 
Q, .. 

fl pOOoJl)fCe Hue 

Sr 11 P L e (l) 
S MM/o6·, ' = _LP 3 •, Q. y = -i- " 

p. x 

v = VHkT kM kl kH (IW$1muttettTbl TOJlbKO .um1 CBepJJ 
P D p ti 

H .serrnepoa) 

IOOOv 
n = ~ 06/MUH;-

s., (mini 
nm= o6/Mux; 

sr11p 

) MUH 

1 Kem; 

I lnHcr 
Pac11erao· uo11ca11TeJ1baa11 3anncKa ·-
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PACl/ET 8Jl£MEHTOB PE)!(HMA PE3AHHf/ 
H OCHOBHOI'O BPEMEHH 

M11oeouucmpg.ue11mna!l o6pa6omKa oiJnoa eo.1108Koil 
fta aepeeamnoM cmanKe ( ] 

It ;i; ;i; 

~ 
;i; ;i; It 

'.g_ ~ 1111 i: i: ¢ ;i; .. 0. ..f >. ~:i:"' .,,,_-"' 0 " -= ....) - "' "' "' "' 

---- - -- - -- ----- --- ----
_______ I ___ _ 

>: 

I 
>: >: >: ;:;! >: ::; >: >: 

"' 
::; >: 11\ ::; ::; :r: 
;i; ::; .._ :::> 

"' Q."' 
::; ::; 

2 . "' "' "' ;, ~ i::"" o.~ Q.1' 

1 ~ :i:'- .. ·;:o :>:::;; o:"~ """ .... ,..: " :/ .; 0: ~ "' .., ,, "' " "' 

------------ ----- ----- -

~-----------

., 
:a 
:i: 

~ = "' c: 
0 
t:: 
0 

i::::t 

Lp. 11 - BCJJH•urna nepeM emeHHll roJIOBKll c pal"i<l'I eil. no.n,a'leil." 

Lp. II= (I + l1lmax; 
ly. II - BC.1H'l!lHa ycKopeHHOro IlOj[BOAll rOJIOBKH Bbl6HpaeTCH 

llCXOAH 113 ocOOeHHocreil H3Jl3.!J.KH H KOH¢i11rypaUllH 
JleTaJlll (AJHI arperaTllblX CTl\HKOB 150--200 AIM); 

ly. 0 - BCJl!l'lll!la ycxope1rnoro OTBOAa fOJJOBKH B llCXO.!i,HCle 

ROJIOIK e1111e 

ly. 0 = ly. II+ Lp. II 

so = so k, MM/o6 (k, TOJlhKO llnll coep.r1). 
~ ~ s 

Pactterno·nOHCHHTe.1bHalt sanm!xa --l l Jh1cr 
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fl poiJOA:JICeHue 

T= TM).. MUN 

v = trKkT kM k, kit M/ MUN (K03'¢iqlfU.,\lleHTul TOIIbKO l(IIll ceepn 
O II (I 0 

ff 3eHKepoB) 

IOOOv 
II = --;;r- 06/ MUN; 

] KIJm 

Bt.i611paeM: 6a6Ky c11noeyio { J MH 5550-64 
CTOJl CHJIOBOA [ ] MH 2755-61 

Bb16op c11noaoil 6a6Ku ocyiuecteJurettll no MOIIl,uocrn :}JleK· 
rpoaeuraTe.1111, COOTBe'f<:l'BytOW.eA ~ N pes• q11CJ1y o6opOTOB 

DblX:0.!1,HOl'O aana 6.riulKaAweMy nnp 1111crpyt.terITaJ1bHblX WflHH­

llMeA, c yqeTOM MHlll!MaJlbHOil: UE'ffbl KOMnJieKl'a. 

Bb16op c11noeoro CTOJia npoltleo411tt11 no ua11t'io11.bweMy­

yc11J11110 00l(3'1H CTOJla, COOTBettTiiytOUteMY ~ p "' a;uanasoffy 
paOO'lffX UO.!l,B'I , COOT D el'CTB flOLU eM y s.. ' c y'leTOM M" llffM a JI b­

np 
uoA l,\em.i KOMnneKTa. 

p x. CT0.11a =I 

l l +I 
T0 =~+ Y-" y.o MUil 

SMnp 56. x · 1000 

CKopOCTb Ciblc1poro xo.aa CTOJia s6• x = [ 

r.=----+-----=I 41/1,// 

I I Jluc1 
Pac11erno·no11c11111eJ11>Ha11 3amrcKa i-



PACC/ET BJ!EMEHTOB PE)!(HMA PE3AHHH 
H OCHOBHOI'O BPEMEHH 

OfJ1ww1cmpyMe11mHW1 o6pa6om1rn 11Q f/>pesep11111x cma111uu [ 

Lp. lr = l + li + l;, MM. 

] MM; 12 = ( } M.lt, 

12 fl'lUm!>lsaemcq iJ.M1 pa5um1" no .11cmoiJy npooH!>IX npoxoiJos 
u 111! fl'lumbieaemo1 npu paoome HQ npeiJeapumeAbHO Hacmpoe11-
ffl>IX cmaH1w;c 

k '-"' k.,.1-nk0~ 'f'k" 

v,.= [ ] .M/ JI 1111; TlH = [ j 00/ MllH; s .. ,, = ( ) MMfMUH 

V= 

n= 

Npea = 

J 00/MtlH; 

]; k'f' = [ 

=[ 

=- r 
=[ 

s =I "roo 

1 1rnm; k = [ ]: 
'f'N 

=( 

j M/,1111/i 

) 00,Ml!H 

] M.11/.tWH 

j AJA! .' ,1!11 H 

NCT = N.11"lcT; Nil.= r 
NCT = 

K&m; 11cT = [ 

= [ } Mm 

L 
T = _£.:...!.. = ----~- = [ ] JIUH 0 s 

Mnp 

Pac•H!'rHO·n051CHl!TeJlbHasi 3anHcKa --I I 
Jhic-r 
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PACCIET 3J1£MEHTOB PEX<.HMA PE3AHHJ1 
H OCHOBHOI'O BPEMBHH 

A111owmtcmpy.tte1tnvra11. o6pa6om1'a Ha oiJHownw18eAbHblJ3 
tjJpe:;epHWX cmaHKaX c npflMO/lUl'leUHOU noaa<1ed ( I 

lp. x = l + 11 + l.11on MM. 

!1 = l I MM; 111.on = ( ] MM. 

Lp. x = =[ I M.U. 

F 
bcp = l MAI; F= <=" [ I MM! 

/Jcp = =[ I MM. 

t ~ 'C 
'g 

'C 
:i: 

:i: :i: ,_ ::! :!; 3 ::! :t: :t: ~ ~ 'O . ~ :it ::! 
"'Ill "' • 0 

"' ~ "' • ., 'ii "' c.-.... c.- . "' . ..... 
" t: "' 

t: ~ i . ..._ ., "' ~~ ,,,o 0-: 
,, ..... .... 

"'" "' "'. "' ,,," "' ..... 
'""" ,,,="' t: "' 

,,,~ :ii "" 

I I I I I I I I I I I 
n pofJOAJK:eNIW ma6At1 t{l>I 

:i: 
F::: - ::! :i: :i: 

:i: 
:i: 

l; "' ::! ::! :::! 
~ -- "' "' 

::! . "' . 
~~ "' ..... 

"'i ~ . "' c._ <>. ..... 

"' 
c.-.... c: :ii c: :ii: tf'g i::" 'g ~ ;; 

.;i "' ,,, .. "' <: -<le =<: ~ 

I I j I I I I I I I I r 

00 Sonp 

l S =S • SZnp =-- MM/3y6 0 np Omln' Zu 
0 T = k<I> (T 111 +T111 + · · · + T Mn) 1.; k41 = ( 1 -ci 

(v; n; s,.) = k (v; n; s
11

) 
8 M/MUHj o6/JIUHl MM/MUii. I-

u T 0 k = 0.85k11k8kt"; k,. = [ h k. = [ J: k11 = r ~ 
v 

g 
s,.np 

:zi 
SZnp = MMl3y6, 

& "np z" "' e- Npe3 = N11kN Kam; ~N11es=I I K8m 
ll.I 
:zi N cT = N .a: l!CT Kom; N.11 =I )Mm; 11cT = ( l :Ii 
:; NCT= -( ) um 
f'o L = = T p. x 

-[ ) Mull :3 =--0 s 
i:: ll11p 

~ I lnHcr Pac•rnrno-no11cHHTtJ1&Ha11 31DHCKa -
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PACI/ET 3JJEMEHTOB PEJKHMA PE3AHHfl 
H OCHOBHOI'O BPEMEHH 

06pa6omxa <tefJ6fl'IHbMrn ¢pe3aMU 
Ha 3y6oijipe3epmnx cmam<.ax ( l 

L 11_ x = l + 11 MM; l1 = ( 

=I 

MM 

) MM 

5e.11 = f J JIM/oo; k M = r 
s 

J; k~ =I 
s 

=[ MM/06. 

]; k"' = ( 
u 

k~ = [ 
p 

f) = = ( M}MUH 

lOOOo 
n = _n_D_ = ------- = [ } 00/MUli 

06/ Miiii 

:ri:Dnnp 
0 np= 1000 =-------=( ) M(MU/i 

J; N J>e3 => 

J; k,., = [ 
,N 

=[ 

J; k~ = ( 
N 

] xsm 

Ner = N Jl'f)CT rrnm: N JI= r Kam; 11c,. = r 
NcT""' = { Kam 

Lr>. ~z 
T0 z= --- = = l ) MUH 

nnPsJ! 
HJIH 

,-

nHCT 
PacqerHo-noRCHHTMLHall 3anucKa _ 
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PAClJET BJIEMEHTOB PEJKHMA PE3AHHH 
11 OCHOBHOFO BPEMBH H 

06pa6om1<0 "a ay6o8oA6eJfCltblX cmafll(ax, pa6oma10~ia 
.JI 11 d<'opes14 oooiJ eoAOIJ K oiJ 

p k 
Y ~:i p Ema~ ,Mp 

CU4.ue pe3G1'Ufl Ha <NUH pe131!,M ...... = Kf /ay6 
. ~-~ l 

P., = 
"max KI' (HS rex1m<1ecKoil xapaKTepHCTIIKIE 

CTil!lKa) kM 
p 

Pp~s = ---- = r J Kf / 3y6; 'IJICJIO pe30B R = [ 

.1JJ1HH1l XOJ.13 WTOCCeJlll l = /pes + (10+ 15) MM= -= ( ) MM 

lh 
"'» 

V = 6,25 M/JWfll k = [ 
M~ 

V=-----=[ 
IJ,25 

soo v rno 
n=-l-=.---=l 

R 60 
T0 =-- + k CCK n 

BpeM51 onyrnamrn 11 no11 be Ma caJJa3oK k = 
TeXHIJ'I erno/t lrnp:mrepHCTHKIJ CTlll!t-;~) 

T = 0 ----+ =[ 

J 

M/ /.11111 

] CB. xoD; JIUH 

(CK (H3 

I CCK = [ ] MUN 

I j J1Hcr I Pac11etHo-noRcawreJ11>HaJ1 aanacKa ---



PACf./ET 3JIEMEHTOB PE>K.HMA PE3AHffH 
H OCHOBHOTO BPEMEHH . 

Cnoco6 noi)a.,11 [ ] 4em 

nil~ [ 00/MUN 

1'0n11 
'°A= IOOU = =[ J M/MUN 

SN= [ MM/AWN. 

SI = St kMkKkwk<J>kHk"f MM/xoi.J 
IC x. H 

s, = [ 
lL II 

J MM( Xod 

kv. =I J; //K = ( J; kw= [ ]i .t,.=I ] 

ku = ( ]; k., = [ ] 

s, = .. =( ] MAl/XaiJ 

N p•n = N "k1k1 K6m 

N .. = ( ) Mm; k1 = { J; k, = [ l 

NI"···= =[ J Kllm 

H cxo{fa U3 peJJC•I Ma 6ecnpwJJ(;DCl]{Joao tuAutjJOMHltll 

=( K6ffl 

T = L,p =------=[ 
o SMSI 

x 

MUN 

Pac11eTHO·no11cKHTeJ1bKa11 sanHcKa --I l

nncr 

275 



I= [ 

11.rrn 

LlJ111 

n.·111 
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PACt/ET BJJEMEHTOB PE)J(HMA PE3AHHJ1 
H OCHOBHOI'O BPEMEHH 

Eecl{eNmpoeoe uuiurf;oeaHue c npoi!o1n·HOJ noiJa<1eil 

1111 = [ ] 06/AtUfl 

1tDn
11 

vA = 1000 = ----- = [ Al/AtUH 

]; 

=[ ] MJl/.MUfl 

1 ·ro 11pOXOJl3 

2-ro npox011a 

i·n.> npuxo11a 

NP~3 = 

J; ki = [ 

2t1=2fk1""..., 

2ti = 21ki = 
21, = 2tk, = 
Npoa =- NHk1k2 1(8fn 

=! 

=[ 

l; 

=[ 

=[ 

=[ 

] Jr.em 

] MU!t 

J MM 

j MM 

l I .rr~cr Pac11e1Ho-11011cnn1eJ11>Ha11 JamicKa --
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PACI/ET MEMEHTOB PEJKHMA PE3AHHH 
H OCHOBHOI'O BPEMEHH 

H ap!fJ1CHoe "P!J2Aoe uuurJ;oaa1we c paiJu<JAbNOtl noiJa,1eil 

Cnoco6 noiJaitu [ J Cpo" cAy:llC6!>l cmaH"a 

} 06/MUH 

) Aent 

n.11 = [ 
11Dn.11 

on = 1000 = ------ = [ ] Ji/ MltH 

s, 
NH 

=[ I MM/MUii; kM = ( ]; kK = [ 

kw= [ 1: k¢> =[ J; k" = r ] ; kT = [ 

${" = =( MM/J/Ult 

N pe3 = N "kl 1(6nt; NH= [ 1(6nt; k1 = [ 

Npe3= =( l(IJnt 

Hcxollll na pem11Ma 6ecnprrnmroBoro 1uJ111'1JOBaHHll 

N "1>"11. = N "· Yll. B !UJI ll'.6ntj 

Nnpe11 = 

T =-n-=-----=l 
0 S/H 

j Kl.Im 

) "em 

J 

1 

] 

c-i ll - np1mycK Ha CTOpOHy, MM 

1-o 
u 
0 
l-

o c 
:ll 
-e 
"' f' 

I l
nncr 

Pac11erno·no11cHHTMbfta11 3anHcKa --

Z11 



.G'J'A 

J!K.PYflHEHHb!R PACf/ET IJ,EHhl H KATEI'OPHH 
PEMOHTHOR CJIO)l<HOCTH AI'PEI'ATHOI'O 

CTAHKA [ ] 

KoMnoaoaKa I eeprnKaJJL uuli OJl.llCKOJ!ottHhlli I 
c noaopOTllblM CTOJIOM 

qHCJIO nooHUHA I 41 H3 1mx: pa6o•rnx I 3 I 
aarpyW'IHhlX ] 1 I 

noaopOTllblA CT-0.IJ I YM 41341 MH 4491-63 

JlaaM erp n JI au11rn II e'hl I. 800 I MM 

( !ICKU 9 p a3M em emu1 .neTaJJ eii u a cToJJ e np a aeA ea Ha p 11c. 11 ) 

CTOJi Cl!JIOBOil l :YM 2424-011 I MH 2755-61 

(11armi.1e no Bb16opy no.ia c11;wMro npH B€.i1€Hbl a 1rnpre 
pac'leTa :JJICM€HTOB pemll!llll pr3amrn H OCHOBHOro ape.11CHH) 

npHcnoco6JJe!me Bb!COTOil I 250-300 l AW 

Bee KOMn,1eKTOB, KI' 
CTOJJ CHJIOBCil Kl 2970 x 1 2970 
CroJJ noaopornblli K2 3040 X I 3040 
npucnncoOJJCHHe KS iOO x 4 2H10 

Bee cra11Ka \ 881 O ! 
Uetta crattKa (rat.'lJJ. 23) S = [ 19 ) r1>1c. py6. 

P=uS ± m 

u = / 0,64 / m = I +z I 
p = 0,64 x 19 + 2 =I !4 ! 

Pacqe1ao-no11ca111e.rrbHllfl aanncKa --I l
~cr 



PAC'1ET K034xt>HU.HEHT08 HCITOJlb30BAHHfl 
OBOPY JJ,OBAH H fl 

TaKT BblnycKa t" = [ ) MU'i 

..-., 
~ I:: s e ~ Onepau;m1 :it !:::. 

Q. 9 iii .. 'b Q. "' '" "' u :ii h h ~ !:$ !:$ 0 =<: :<!; 
""" """ """ 

--

iZ 
I 
~ =: 
c,j 

f-< n u 
0 ~ lt3 ~ 

g 1 
'IJacp = -,-1 - = =( l 

:ll n -e 
"' ~lto Q.. .... ! 
~ 'IJocp = -n- = ={ ] 
l = "' n 
~ ~"'! .. .. 
:! I 

[ J -= 'IJ"cp=-;--= 

l I Pac<ienm-no11cuuTeJ1bHa11 3anttCK8 1~ 
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PACCJET OCHOBHb!X TEXHHKO-BKOHOMHl/ECKHX 
fl0KA3AT£g£h PA3PASOTAHHOI'O 
TEXHOJJOI'Hl/ECK.OI'O flPOIJ,ECCA 

1. PacqeJ CTOllMOCTH onep2uufi MexauuqecKofi 06pa60TK11 

Onepaum1 J.h ( I ( (tta11Mi>HoBaH11e) ] CrnttoK I ) 
a= · I ,I = l J py6.; I= = l J -1P; 

R= [ ]; My= [ ] K8m; T WT= I ] .iml'I.; mnp = [ J; 
M = [ ]; kM = { ]; rt= I ]; 
pa3p11,11. pa6oTbl [ ]; CT. ¢i = ( ] Kon;"' 

ca 
en. 3 = M + c~. 3 + E (Kc+ K3) KOn/'1 

11 T. ,!l. (pacqer ae.lleTCll no MeTO.lll!Ke pa~t1,eJ1a «Bhl6op aap11-
a11Ta TeXHOJ!OrKqecKoro Mapwpyra H ero TeXttHKO·<IKOHOMll'lecKoe 
o6ocHonmme» no sceM onepaumIM) 

2. Ta6m1ua noAC<1eTa TeXHonorn<1ecKofi cefiecro11MoCTll Aeran11 
no CTOHMOCTH 31ifOTOl!Kll If onep;tUllSM MeXa/f11<1eCKOif o6pa(x;rn11 

HattMettosanne 
nos11u1111 

3ar01os1<a 
Onepaum1 M 5 
(ttllltMettosa1me) 
Onepamrn N~ JO 
(tta HM e110 8am1 e) 
II T. A· 

Cro11· 
MOCTh. 

KOH. 

Hamtettosa1me 
H01HUHii 

CTOll• 
MOCTb, 

KOH. 

CroHMOCTh 3arotosK11 Cepercll H3 ¢opMyJrnp<1 «Conocrasnen11e 
11 Bbl6op 1ex110J1or11<1ecKoro npouecca np11 paMIJ'IHhlX cnocooax 
nonyqeHlllJ 38f0TOBKIU. 
TexttoJ1or11qecKall ce6ecro11MOCTb 

={ I KOH 

I I Jl11CT 
Pac<1eTHO·nosic1111TeJlbHan san11cKa --
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3. UttKJJorpaMMa MHorocTaHO'IHOro o&J1ym11eaH1u1 
Ha npoeKr11pyeMOM yqacrKe 

Onepauwi I 

On ep:i Ulllt 

Onepau.m1 

3arpysKa 
paooqero 

qHcJio ell!lHHU ol'5opy.11oeaH1rn m~ [ ] 
Y11cJIO pa6o•rnx-crn11oq11HKOB e on11y CMetty P = l 1 

Ko~qm1rne11r MHorocra11oq11ocw -M = ; ',;,. --- = [ 

4. Tal'5J111ua OCHOBllblX rex1111KO·:SIKOROMll<:ecK11x 1JoKas;ire-.r1eA 
paspa<Xira1111oro rexROJIOfH'lecKoro npouecca 

Ha11MeHoaa11ne noKasareJJell. I 
HattMe!lOB3HHe .11eraJ1H 
ro11oeaJ1 nporpaMMa, WT. 
'-IHCJIO CMeH pal'50Tbl 

Hcro4mm HJJH pac4er11a11 
¢opMymi 

3aJ1aH11e 11a npoeKnipoaamie 
To 1Ke 

.lleAc nmreJJbHblil ro.11.oeoll: ¢011)1 

BpeMeHll pa6oTbl o6opyJlOBlll!HJI 
.UeiicTBllTMbHblrt fOJlOBOll 1Jo11n 

speMeHH pa1'5oqero 
f.iacca roroaoll. .11eran11, Ke 
Maeca 33-fOTOBKH, K<1 

( » 
F.ll...,= ( 

fll·P=( 

q=[ 
Q=[ 

I " (rn6n. SJ 

] " (ra1'5n. 4) 

) K2 

Ko3¢i<ll11u11enr neno.r1bsoea1111n 
MeTaJIJl3 38f0TOBKH, % 

Tex110.1H'.lrH'le<.:Kan ce6ecTOllMOCTb 
.neraJl!I 

J K2 
100 q 

i'jM=>Q co -----= 
= ( 1 % 

" 
CT= ssar + ~Co,= 

l 
= ( l py6. 

= 

I j Jl11c1 
Pa C'le1110-no11c11nreJ1hH all sa n unrn 1-ll_ 
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HauMeaoBaH11e nOKll38TeJiel1 I 
n PWOAJICl!H.UJ! ma611. 4 

H crotttt u K llJIK pac<1eTHa11 
$Opt.1yJ111 

ro.11,01101!. 11hlnycK npoJ1yKu11n no 8 =CTN= 
TeXHOJIOrH'lecKotl Ce6eCTOH· =l lpy6. 
MOC TH 

CyMMa oc11oettoro epeMeHu no 
onepaUHRM 

CyMMa rnTy'lfforo epeMe1rn no 
onepau1111111 

Cpe .zvrn A K03(jl¢1n uu eHT uc uOJI&· 
30B3HHll o6opynoBaHHH no 
OCHOBHOMy epeMeHH 

CpeAtlllfi Ko.*IJaunea:r sarpysKH · 
o6opyl(Oll3KHll 

Ko11n11ecrno e11,11uuu npoH3BOJ1· 
CTBeHHOro OOOpYJlOBllHUH 

lfHCJIO H3Jl8Jl'IHKOB 

<l>o 11,11. 3apn JI aTbl pa(foq n:x ·CTaHO 'I· 
HHKOB If HaJl3A1fltKOB 

Cpe4net.1ecH11naH sapnnara 0.11· 
Horo pal5oqero 

ro.ll,OBOA BblnycK npo.ll,yKUHH Ra 
OAHOI'Q npollSBOJCTBeflHOfO 
pa6o11ero 

= 

'l}'cp = fl 100= 

=--- IOO=l 

" 
D=~mn= 

I 

= [ 1 e.a,. 
D 

H=3=--=t 

-----~[ 

= 

] py6. 

<P 
3v - (P + H) 12 ,,. --- = 

.... [ ] py6. 

B 
bp=-p=---r ') py6. 

I P aC11et110 ·no RCH llTeJl&H a 11 aa nffCKa l Jlfftr 
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