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JlaGoparopuast padora Nel

Tema: «CocTaBiieHHEe C HATYPbI KHHEMATHYECKOM CXeMbI y3J1a YHUBEPCAJIbHOI 0

CTaHKa».

esab padoThbI:

1.
2.

o1

O3HAKOMUTHCS C BHYTPEHHUM YCTPOMCTBOM KOPOOKH CKOPOCTEH.

Hayuutbcst camocTosATENbHO pa3dUpaTbCs B HA3HAUYEHUHM MEXaHU3MOB H
ONPEJENNUTh UX B3aUMOCBS3b MPU pabOTE CTaHKa.

[lonyunTh NpakTHYECKWE HABBIKM COCTABJICHUS KHHEMATUYECKOM CXEMBI
KOPOOKHM CKOPOCTEH C y4E€TOM YCJIOBHBIX O0O3HAUEHUI 3JIEMEHTOB LIETEH 110
I'OCT 2.770-68.

HayuuTtbcst BBINMOTHATH HEOOXOIUMBIE 3aMEpHI.

[IpousBecT HEOOXOAUMBbIE MATEMATHUYECKUE PACUYEThl U HAYUUTHCS CTPOUTH
rpaduxmu.

MarepuanbHoe obecriedyeHue:

1.
2.
3.

V31161 KOPOOOK CKOPOCTEN YHUBEPCATBHBIX CTAHKOB.
Hab6op macmTaOHbIX TMHEEK, IITAaHT€HIIUPKYJITb, KDOHIIUPKYJIb.
YHUBEpCAIBHBIN yIiIOMep.

IMopsaaok BbINoOJIHEHUsI Pa0OTHI:

1.
2.

O3HaKOMHTHCS C MPABUIIAMHU T10 TEXHUKE OE€30MaCHOCTH.

O3HaKOMHUTBCSI C YCTPOWCTBOM KOPOOKHM CKOpPOCTEH U  OIpPEAeNIUTh
Ha3HAaYeHUE U MPUHIIMI IeUCTBUS KaXI0T0 MEXaHU3Ma.

[IpocneanTs mMyTH TiEepenaydd ABUKEHUS OT DJEKTPOJBHUraTelNsi K IIMUHICIIO
KOpPOOKHU CKOPOCTEH.

OnpenenuTs MEXaHU3MbI, C TOMOIIBIO KOTOPBIX HW3MEHSIOTCS YacTOTHI
BpallleHus] mnuHAens; M3yduTh yCcTpOMCTBO ATUX MEXaHU3MOB U CIOCOOBI
yIPaBICHUS UMHU.

BHuUMaTeNnbHO OCMOTPETh W OMPENEIUTh THI, YCTPOWCTBO M PACIOJIOKECHHE
OTIOp BCEX BAJIOB.

[Tonp3ysich  yCIOBHBIMH OOO3HAYEHUSIMH, TIOCIEAOBATENbHO (MO TYTH
nepenayu JBIDKEHUS OT DIEKTPOABUTATENs K IIMUHJEII0) COCTaBUTH
ACKU3HYI0 KHHEMAaTHYECKYI0 CXEeMy KOpPOOKH CKOpPOCTEH, BBIICpKUBAS
COOTHOIIIGHHE pPa3MEpPOB JeTaied B NPUOIU3UTEILHOM MacmTabe, T.e.
COXpaHsisi TPOMOPIUI0 JeTaliel, COoONfogast TONIIMHY JIMHUA DJIEMEHTOB
KMHEMATUYECKUX CETEH.

VYkazaTh XapakTep TOCaJOK Ha Bajbl IIKWBOB, 3yO4YaThIX Koiec, My(]T,
TOPMO30B M JpYrux naetaneil. B3auMHO pacrosioXuTh Ballbl HA CXEME Tak,
9TOOBI CYIIECTBYIOIIME HAa CTAHKE BApUAHTHI 3alleTUICHUS 3yOUaThIX KOJIEC
ObUTN M300paXKEHBI SICHO U YETKO.

N300pa3uTh Ha CXeMe OMOpPHI BAJIOB, MOKA3aB COOTBETCTBYIOIIUM YCIOBHBIM
0003HaueHNEM, KaKOW THUII TTOAMIUAITHAKA TIOI/ICP)KUBACT KaXK I KOHEI Baja.



8. TlocimenoBaTenbHO,

HAaYMHAS OT WCTOYHHUKA JBWUXKCHHUS, OIPEICITUTH
mapamMeTpbl 3BEHBECB KAXKIOW KUHEMATHYCCKOW IMaphbl; TUAMETPhl IIKHBOB,
yucia 3yObeB U IMaMeTpa 3yO0uaThiX KoJjec.

. OnpenenuTs MOAYIH 3y04aThIX KOJIEC.

Moynu 3y0uaThIX KOJIeC M MOYKHO OIPEAEIUTh MO CIESAYIOMNM (HOpMYyIIaM:
m=P/r;  m=h/2,25; mM=Dy,/(z+2);

rae P — mar 3ybuaTtoro 3anerieHus, MM; Z — 9iCIio 3yObeB 3y04aToro koneca,
h — BeIcoTa 3y0a 3y0uaToro Kojeca, MM

Hapyxuble  nuamerpsl  3yOuaThix  kojieC Dy  MOXHO — U3MEpUTH
LITAHTCHIUPKYJIEM WIM KPOHLUPKYIIEM.
Hanpumep,

npu Z=40 Dyep=125,5 MM,

m=125,5/(40+2)=2,98 mm (mo T'OCT 9563-60* u CT CDB 310-76),
OKpYyIJIsIEM 10 M=3 MM;

npu 2=45 Dygp=141,4 mm.

m=141,4/(45+2)=3,009 mMm.

OxkpyrisieM 10 CTaHAAPTHOTO, M=3 MM.

Taxum 00pa3oM OMpeestOTCs MOJYJIU BCEX OCTaJbHBIX 3yOuaThIX KOJIeC B
KOpOOKe CKOpPOCTEH.

Pacuetsl, cBsi3aHHBIE C OIpeaeiIeHUEeM MOJYJIEH U TMOACTYETaMHU 3yO0daThIX
KoJjiec, cBoAsATcs B Tabmume 2.

10.OnpenenuTh Bce 4acTOTHI BpallleHUsI IIITTHHIEIS.

YacrtoTa BpalllCHHA IIMTUHACIIA OIIPCACIIACTCA nu3 YpPaBHCHHA
KUHEMAaTHYECKOr0 OalaHca IJIaBHOTO ABUXCHUA:
n3ﬂip9M * 0’985iK.C = n[LIl'I’
Tabmmuma 2
O6o3Hna- | Kommuect- | Hapyx- | Moaynb 00603- Komuuect- | Hapyx- | Moaynb
YeHHe BO 3yObeB | HBII 3alleryieH- | HaYeHUe | BO 3yObeB | HBIN 3alleryieH-
IUaMeTp | ug M, MM IUaMeTp | us M, MM
Dyap, MM Duap, MM
Baui | 47 Ban IV 29
42 29
37
Baui 11 37 Ban V 29
58 29
42
47
Baui 11 68 Ban VI 29
37 16
53
29
BanVIi 64




I'ne n,, — yactoTa BpallleHUus 3JEKTPOJBUrarTeisi, 00/MuH; lyew — MEpEAATOUHOE
OTHOLIeHHEe pemMeHHol mnepenaun; 0,985 — koapUUMEHT, YUUTHIBAIOIIUI
CKOJIL)XKEHUE PEMHEH; I, — o0IlIee mepeaTouHoe OTHOIICHHE KOPOOKH CKOPOCTEif;
I1, Iz, 13, la, I5, lsg — TMepenaTOYHbIC OTHOIICHHS 3yO4YaThIX IMepeaad B KOPOOKe
ckopocteit mexay Baitamu | u I, 1l u I, Il uw IV, V u VI, VI u VI
COOTBETCTBEHHO; Nyylpen*0,985=c — wactoTa BpamieHus Bana | KopoOku ckopocTei.
OTta BelMYMHA JIJIsl KAXKIOTO CTaHKa, MMEIOIIETO PEMEHHYIO Iepeiady, MOCTOsTHHA.

Jl1s1 3y0odpe3epHOro cTaHka, M300paX€HHOT0 Ha pUCYHKeE 1,

c=(1440%*140)/320*0,985=620 06/muH,

L 37,27,2,29,29,16 _
n,,;(1) = ci,. = 620 * AT bt bk 48,36 00/muH (50)
42 27 29 29 29 16
n,,(2) = 620 + — % —x —x —x —k — = 62 06/muH (63)
27,200,202, 20,10 77,5 06/mun (80)
68 29 29 29 64
37 42 29 29 29 16
Ny (4) = 620 % — = x —x —x =% — = 96,1 06/mun (100)
42 42 29 29 29 16

47 42 29 29 29 16
nmn(6)=620*5*§*5*g*§*a=15506/MI/IH(160)
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Pucynok 1 Kunematuueckas cxema KOpoOKU ckopocTeit 3y0odpe3epHoro ctaHka

37 58 29 29 29 16
n,,(7) = 620 * 557 59 ¥ 39 ¥ 39 ¥ o5 = 191,27 06/mun (200)



42 58 29 29 29 16
n,,(8) = 620 * S e et m et a 243,35 06/mun (250)

T B2, 22,10 310 06/mun (315)

nm“(7)=620*5 37 29 29 29 64

[Ipumeuanue: 1. B ckoOkax yka3zaHbl CTaHJapTHbIE 3HAUEHUS YaCTOThI BPALLlEHUS IIMUHEIIS.

2. Nun(9) — vacrota BpaleHus WNHUHACS OT -1 10 9-i cTyrneHu.

IHocTpoenue rpadpuka 4acToT BpaALICHUS IITTHMH/ICIS

HOCTpOGHI/Ie I‘pa(i)I/IKa OCHOBBIBACTCA HAa KHHCMATHUYCCKOM pPACUCTC KOpO6KI/I
CKOpOCTCﬁ. I[J'ISI KHMHCMAaTHYCCKOI'O pacyecTa KOpO6KI/I CKOpOCTCf/’I HUCIIOJIB3YIOT Yaliec
BCCTO I‘pa(boaHaHI/ITI/I‘{eCKI/II‘/’I MCTOA, KOTOp]’::Iﬁ IIO3BOJACT HAXOIAUTDH 6BICTpO
HAWJTYUIIUC BAPpUAHTHI pCHICHUS 3a/1a4.

I'padoananuTuyeckuii MeTOJ KHHEMATHYECKOr0 pacdyeTa KOPOOKU CKOpPOCTEH
COCTOUT W3 ABYX JTaIlOB:

NOCTPOEHUE CTPYKTYPHOM CETKH;

noctpoeHue rpaduka BpaieHusl.

ITocTpoeHue CTPYKTYPHOM CETKH.

Yucno CTyrIeHeﬁ Z 4YacCcTOThl BpallCHUs IUIIMHACIA IIpM  HajJaakKe
IMOCJICAOBATCIIBHO BKIIIOUCHHBIMUA

& 280

@ 106




Ban 7 /4 y/4

M Bbu;.
14200 [ =i
4 AN %20
i othas | fsH
I Xo s/ / n‘
. _ j nr
ls RS, AVTANN Ne
s X;=4 st A
I — : _ ly= 125 n‘
e Xmax PO ns
ls=lfs ﬂ&
{
é / 7 )

Pucynok 2 Kuaematuyeckas cxema:

a — KopoOka ckopocTeil; 6, B — CTPYKTYpPHbIE CETKH; I' — rpaUK 4YacTOThl BpallleHUs BaJOB
KOpPOOKHU CKOPOCTEH.

TPYNIOBBIMU MEpeadaMy paBHO MTPOU3BECHUIO YUCIIA TPYIII Mepeaay:
z=P1P,Ps...P,

[IpuMeHuTENBHO K KOPOOKE CKOpPOCTEH, M300pa’keHHOH Ha pUCYHKE 2, a,
7=4*2=8.

[Tpu 3amanHOM (MJIM BEIOPAHHOM) YHUCJIE€ CTYNEHEH Z psijia YaCTOTHI BpallleHUs
HMIMUHACNS YHUCIIO TPYII Tepenay, Yuciao Mepenad B KakKIOW TpyIme U MOPSAoK
PaCIONIOKEHMSI TPYTIIT MOXHO BBIOMPATh Pa3IMYHBIMHU.

Jlnss BOCBMH CTYNEHYATOW KOPOOKHM CKOPOCTEH BO3MOXHBI €Ile¢ JBa
KOHCTPYKTHBHBIX BapUaHTa:
2=2*4=8 n z=2*2*2=8.

CormacHo puc.2, a oOKoHYaTenbHO (QopMyna 3amumiercss Tak (puc.2, 0):
2=P1(Xo)P2(X1),

rae P1u P — uncno rpynn nepeaad coorBeTcTBeHHO Mexky Banamu | u 11, 11 u 11; xo
U X{ — YHCIIO Mepenad B KaxJaoil rpynne (Xo=1 — oCHOBHas Ipymma nepeaay, Xi —
nepBasi mepedbopHas rpymma nepeaay).

Jl1s mepBoit nepeObopHOM rpymibl X1=P.

Ecmm B kOopoOke ckopocTeil (B CTPYKTYPHOUM CETKE) W UMEETCS JIBE W OOJIbIIe
nepedopHbIE TPYIIIbI, TO
X2:P1P2; X3:P1P2P3 nT.ao.

IIpu koHCTpyHpOBaHMM KOPOOOK CKOpOCTEW, MMEIOMIMX JBa Baja U Oojee, C
M3MEHEHHEM CTyNeHEed N MO0 3aKOHY T'€OMETPUUYECKON MPOTrpecCHr OTHOIICHHS
MepeaTOYHbIX OTHOUIEHUW 3aMEHSAIOT OTHOILICHHUSIMU () B Pa3JIMYHBIX CTEMEHSX X,
T.€.

TR P P P O Ll

r7ie X — [EeJI0€ YUCII0, XapaKTepUCTUKA TPYMIIbI epeiay.



Bo wu3bexanue uype3MepHO OONBIIMX JHAMETPOB 3yOUaThIX KOJEC U
ra0apuTHBIX pa3MepOB KOPOOKH CKOPOCTEH YCTAaHOBIICHBI CIICAYIOLIME MPEIeIbHbIC
NepPEeIaTOUYHbIC OTHOIICHUS MEXIY [BYMs [OCJIE0BATEIbHO COCIUHCHHBIMU
Banamu: /4< i <2. Orcroma onpenensercs HauOOJNbIIMI IUANa30H PEryIUpOBaHUS
HepeIaTOYHOrO OTHOIICHUS TPYIITOBOH Mepeayu:

(Dimax)npea = (imax/imin)npeg = 1/—4 < 8.

Tenepp paccMOTpUM Juana3oH PETYJIUPOBAHUS MEPEAATOYHBIX OTHOIICHUH

IpYNIOBBIX NIEpeiay Mexay Bajgamu (puc. 2, 0).

I-II: Dipyay = imax/Imin = i1/Iz = (p(p—l)x = (9(4_1)1 = ¢°.

Ecnu paccmarpuBaetcst kopoOka CKOPOCTEH YHHUBEPCATBLHOIO CTaHKa, TO ¢p=126.
Torma Dipay = @3 = (1,26)3 = 2.

Eciu npuHATS iy, = i; =i/ = 1/1,26, 0

tmin = 14 = lmax/Dimax = i1/Dimax = 22 = 1/¢* = 1/2,5.
[IpoMeskyTouHbIe 3HAUEHHS TIEPEIaTOYHBIX OTHOIIEHUH (CM. puc. 2, 0, B):
i,=1/¢*=1/1,58,i3 = 1/¢3 = 1/2.

H-1I: Dipay = Imax/imin = is/ig = @P17% = D% = ¢* = (1,26)* = 2,5.
[IpuHuMaem, HanpuMep, imax = is = @ = 1,26, Torna

Imin = is = Imax/Dimax = @/@* = 1/¢* = 1/2.

3HaueHUs MOKA3aTeNe CTENEeHH ISl (¢ 3aBUCAT OT 3aJlaHHON MHUHUMAJIbHOU U
MaKCUMaJbHOM  YacTOThl  Bpall€HUs  IINUHAENS,  YacTOThl  BPAILCHHS
ANEKTPOABUTATENS], YUCIIO CTYNIEHEW YaCTOThI BPAIlleHUS IITTUHEIIS.

WNmes 3HaueHus TEpelaTOYHBIX OTHOILIECHWM, CTPYKTYpHas ceTka KOpOOKu
CKOpOCTE# Oy/IeT UMETh BU/I, ITOKa3aHHBIN Ha pHUC. 2, B.

[lonpoOHee ¢ KMHEMATHYECKUM pacyeToM KOPOOOK CKOpPOCTEH MOKHO
03HAaKOMUTKCS B pabore 8.

ITocTtpoenue rpaduka 4acToThl BpamleHus mnMHAeJaAss. Ha paBHOM
PacCTOSIHUM JIPYT OT Jpyra MPOBOAST BEPTUKAIBHBIE JJUHUU, YUCIO KOTOPBIX PABHO
YUCIIy BaJOB KOPOOKM CKOPOCTEH IUIIOC BaJl 3JIEKTPOABUTATENsd (€CIM HMEETCs
paMecHHas Iepejadya): Ha pacCTOSHUHM, paBHOM | ¢, MpOBOIAT TOpH3OHTAIBHBIC
JTUHUU (0 KOJMYECTBY YAaCTOT BpalIEHUs), KOTOPHIM IMPUCBAUBAIOT (CHU3Y BBEPX)
MOPSAJIKOBBIE HOMEpPA 4acTOT BpalleHHsl ¢ Ni mo Ng. Jlydn, mpOBEIEHHBIE MEXIY
BEPTUKAIBHBIMU JIMHUSAMH, OOO3HAYAIOT TEepenady MeXAy JABYMsl BallaMU C
COOTBETCTBYIOLIUM II€PEAATOYHBIM OTHOLIEHHEM, KOTOPOE 3apaHee OMPEIEIEHO.

[lo HaiineHHBIM MEpeJaTOYHBIM OTHOILICHUSM OINPENEsAoT 4ucia 3yObeB
3y04aThIX KOJiec.

B CTaHKOCTpOEHMM MEXOCEBBIE pAaCCTOSHUS, CYMMBl 4HCENl 3YyObEB
CONPSI>KEHHBIX KOJIEC, YUCTIa 3yObEB UEPBSIYHBIX KOJIEC U MOJYJIM HOPMAJIU30BaHBI.

IIpy MOCTOSHHOM pacCTOSIHUM MEXKIY OCSIMM BEIYILEro BEIOMOrO BajoOB U
OJIMHAKOBOT'O0 MOJYJISI KOJIEC TPYMIbl Mepeady CyMMa 4Yucell 3yObeB Ka)JOoW Mmapbl
3yO4aThIX KOJIEC SIBJISETCS MOCTOSIHHOW BEIMYMHOM, T.€.
272=721+29=73+7Z4=75+26=27+7Zg=Z9+Z2190=Z11+Z12=CONSt.



[lepenaTounbie OTHOWIEHUS Map 3y0YaTHIX KOJIEC, KOTOPbIE MOTYT HaxXOIUTHCS B
3alleIJICHUU MPHU NMEePEKII0YEHUN O0JIOKOB 3yOUaThIX KOJEC B KOPOOKE CKOpoCTe (CMm.
puc.2, a), onpeaenstoTcs:
i, =2,/z, =1/1,26; i, =23/24 = 1/1,58; i3 =25/2 = 1/2;
i, =2,/24 = 1/2,5; is = 29/219 = 1,26; ig =211/21, = 1/2;

Ecnu npunats X£z=72, TO MOXXHO ONpPENENIUTh BCE 4YKCla 3yObeB 3yOuUaThIX
KoJIecC.



OTtuer
1o JabopaTtopHoi padore
CocTaBiieHHe ¢ HATYPbI KHHEMATHYECKOH cXeMbl y3J1a
YHHBEPCAJIbHOI0 CTAHKA.

1. CocTaBUTb C HATYPbl KHHEMATHYECKYIO CXEMY Y3JIa
YHUBEPCAIBHOIO CTAHKA.

2. Paccuurath psiji 4acTOT BpaIllEHUS ITTUHICIIS.

3. HauepTuth rpadvk 4acToT BpallleHUs MITTHHIEIIS.

I'pynna
Bouinoanun
Ipunsn



JlaGoparopHasi paGora Ne2
Tema: «PeryiupoBanue nepeaayu BUHT — raiika kayenusi. Pacuer
NPeIBaAPUTEIBHOI0 HATATA».

1. Hean padoThI:
1.1. W3yuurs yctpoiictBo nepenaun BI'K crankos c ITY.
1.2. W3yuutb 3KCIUTyaTallMOHHBIE U PETYJIUPOBOYHBIE XapAKTEPUCTUKH

nepenaun BI'K, ocBoUTh NOPSAIOK X MPOBEPKH.
1.3. W3yuutb NopsiioK pacyeTa npeaBapuTesbHoro Harsra nepeaaun BI'K.
1.4. TlonyuuTs mpakTUyecKue HaBbIKHU peryaupoBanus BI'K.

2. MartepuajibHOe o0ecrieyeHue

2.1. Tlepenaua BI'K.

2.2. Crenp nana perynupoBku BI'K, nuHamomerpuyeckuit Kitod,
MHUKPOKAJIBKYIATOP.

3. Ockus perynupyemoit nepeaaun BI'K.

Kpsrura ycnobuo
A-A cHIma




4. Tunopasmep nepenaun BI'K.

Tabnuua 1 Texauueckue napameTpsl perynupyemoil nepenaun BI'K.

YcnoBHbI [lar pe3wObI | Jmamerp KomuuectBo | Jonyckaemas | [nuHa BuHTa
IAAMETP P, Mmm mrapuika Oy , | mapukoB B | craThueckas | L, mm
BuHTa d, MM MM nepegade, mrt | KECTKOCTh Q,
kH
25 5 3 26%6 5,3 710
Tabnuua 2 Texnuueckue xapakrepuctuku perynupyemoii BI'K.
Uucno penenuit mo | OceBble OceBoit OceBas MowmeHT
WHJIUKATOPY Harpy3KH 3a30p KECTKOCTh XO0JIOCTOTO
nuHaMoMeTrpudeckoro | Q, kH Ay, MKkM Js KH/MKM xo1a
KITF09a (He menee) | Mo My,
Hwm
(He 6omee)
Mo TY 0,45 0,26
W3mepenus 20 5,3 15 0,35 0,1
5. Pacuer xé&ctkocTH.
jp =Q/Ay=53/15=035%H/

BriBon: mannas mepemada BI'K mo moMeHTy Xomoctoro xoma cooTBETCTBYeT TY
(0,1<0,26), TY(0,35<0,45). TpebOyeTcsi yBeIMUUBATH OCEBYIO >KECTKOCTH 3a CYUET
CO3JaHMA HaTAITa.



6. Pacuer cumibl MMpCABAPUTCIIBHOTO HATATA.

F,=35-d,"KH
I'ne dy — quameTp 1rapuka;
K — KOIM4eCcTBO MIApUKOB B OHOM BHTKE.
F,=35-3-26=270H
7. PacueT BeJIMUMHBI COMMKEHHS ITOTYTACK IS CO3IaHUs MPEIBAPUTEIHHOTO
HaTsATA.

A,= 1,31/F,/d, , MKM
FIIC FH — BCJIMYMHA NIPEABAPUTCIILHOI'O HATATA,
dw — IMaMeTp IIapuKoB.
A,=1,31/2,7/3 = 35 MkM
8. Pacuer cymmapHOU BeNTUYMHBI COMMXKEHUSI TIONTYTaeK.

Acyu= Ao + Ay, MKM
I'ne Ay — 3a30p B CONpSHKEHUMU;
A, — BenMuuHa COMMKEHUS MOJTyTaeK.
A= 15+ 35 = 50 MmxM

9. Pacuer uncna 3yObeB HEOOXOAMMBIX JIJIsi IOBOPOTA TOJYTaeK B OJTHY CTOPOHY.

Z=10"3(Ayu/P) * Z,(Z; + 1)
['ne Ay — CymmapHas BemMuMHA COMKEHNS MOYTacK;
P — miar xo1oBoro BUHTA;
Z1 — 9uciio 3y0ObeB X0J0BOTO BHHTA.
Z=10"3-(50/5)- 4647 = 21 3y6beB
BbeIBoj: naHHas Iepemada 1Mo OCEBOM KECTKOCTH HE COOTBETCTBYET TPeOOBaHHUSIM
T.V., nns BoccTaHoBieHHus €€ pabOTOCTIOCOOHOCTH TPeOyeTCs MOBOPOT ABYX
noyyraek Ha 21 3y0 B 0OJIHy CTOPOHY.
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IIpaBwia TexHUKHU 0€30MACHOCTHU MPHU BHINOJHEHUH JTA00PATOPHBIX PadoT

1. Ha pabGoueM MecTe OJKHO HAaXOJUTHCSA TOJNBKO TO, YTO HEOOXOJUMO IS
BBITIOJTHEHUS PA0OTHI.

2. Ilepen BKJIIOYEHHEM CTaHKa HEOOXOAMMO ONMPOOOBaTh pabOTy MEXaHU3MOB
cTaHka BpyuHylo. [Ipy Hamunm oOHApYKEHHBIX 1€(PEKTOB CTAHOK HE BKIIIOYATb.

3. OGpaOatrbiBaeMasi 3aroToBKa M pEeXYIIUA HHCTPYMEHT JOJDKHBI OBITh
HaJIEKHO 3aKPETICHBI.

4. O0s13aTeNIBHO MPOBEPUTH: HE OCTABJICH JIU KJIIOY B MATPOHE.

5. Bo BpeMms paOoThl TpOTraTh pyKamMu Bpalllaloluecss MEXaHU3Mbl CTaHKa WU
3arotoBky 3AIIPEIITAETCAI.

6. M3mepenus npou3BOAUTH TOJIBKO MOCJE MOJTHONM OCTAHOBKH CTaHKA.

7. Y nansath CTPYKKY TOJIBKO KPFOUKOM.

8. KATETOPUYECKUN 3AIIPEHIAETCS mnyck cranka 0e3 pa3pelieHus
IperoaBaTes.



JlabopaTtopnas paGora Ne3

Tema: «O3HakoMJ/IeHHME € YCTPOMCTBOM H pPald0OTO OCHOBHBIX Y3J10B
TOKAPHO-BMHTOPe3HOro cranka. Hamnaagka cranka Ha o00padoTKy
3aJJaHHOM JAeTaIn».

1. Heap padorbr: 1.1. O3HakomyieHHEe C OOIIMM BHAOM TOKapHO-
BUHTOPE3HOT'0 CTaHKA.

1.2. V3yunTh Ha3Hau€HHE KHOMOK M PYKOATOK YIpPABJICHHS, JEHCTBHE BCEX
MEXaHM3MOB CTaHKa.

1.3. Hayuutbcsi HajnakuBaTh B CTAHOK HA Hape3aHUE METPUUYECKOW pe3bObl U
00pabOTKy KOHMYECKUX TOBEPXHOCTEH eTanell pa3iuuHbIMU ClIocoOamu.

2. MartepuajibHOe o0ecrieyeHue

2.1. YHuBepcanbHbIN TOKAPHO-BUHTOPE3HBIN CTAHOK.
2.2. Habop pe31oB.

2.3. 3aroToBKH, MojijIexanme oopadoTke.

2.4. MarepualibHblii THCTPYMEHT — IITAHT€HLIIUPKYJIb.

3. MaTepuaJji, KOTOPbIii 10JI7keH ObITh MPOPA0OTAH MO YUEOHUKY

3.1. Ha3zHaueHue, OCHOBHBIE Y3JIbl, MEXaHU3MBI U JIBI)KCHHS B CTaHKE.
3.2. KuaemaTtuka cTaHka.

3.3. Hanaaka TOKapHO-BUHTOPE3HBIX CTAHKOB JUIS MTPOM3BOJCTBA Pa3IMUYHBIX
pa6ot (JI.1, ¢.40-49) (J1.2, ¢.20-35).

4, TlopsinoK BBIMOJHEHUSI PA00THI

4.1. I3yunuTth yCTPONCTBO TOKAPHO-BUHTOPE3HOTO CTAHKA.

4.2. HacTpouTh CTAaHOK Ha Hape3aHUE OJHO3aXOJTHOU METPUUYECKON pe3hObl ¢
HOPMAaJIbHBIM IIIarOM.

4.3. Hactpouth cTaHOK Ha 00pa0OTKY KOHHMYECKOW MOBEPXHOCTH OJIHUM W3
CHoc000B.



OTYET
1o JabopaTopHoii padbore Ne3

1. Tema u uenu paGoThI.

2. MarepuanbHoe obecrieueHue.

3. IlepeyrcnuTh OCHOBHBIE y3JIbI 1 MEXaHU3MBI CTaHKA.

4. J1aTh KpaTKyIO TEXHUYECKYIO XapaKTePUCTUKY CTaHKa:

- HAMMEHbBIINN U HauOOJBIIUI AMaMETPbl 00padbaTbiIBa€MON 3arOTOBKHU;

- HauOoJIbIlIee PACCTOSIHUE MEXKIY LIEHTpaMu;

- HauOOJIBIIMN U HAUMEHBIIUH 1Iar Hape3aeMOol METPUUYECKON Pe3bObl;

- HaUMEHbINas ¥ HauOOJIbIIas YaCTOTA BPAIICHHS IIITTUH/ICTIS.

5. M3o6pa3uth npodusb Hape3aeMoW pe3bObl U yKa3aThb Ha JCKHU3E IIar
pe3bObI U yroa mpodusist pe3bosl (B MaciiTade).

6. M300pa3uth 7CKMU3 HaJMaJKW CTaHKA Ha Hape3aHue pe3bObl (METPUUECKO) C
KpaTKUM  ONKMCAHMEM TMOCJIENOBAaTEIbHOCTH paldOThl. 3amucarb ypaBHEHHE
KWHEMaTHYeCcKoro OanaHca Ui JABMKEHUS TOJa4Yd TP HApE3aHWHW METPUIECKOU
PE3BOBI.

7. CocTaBUTh 3CKM3 HaJaJKd CTaHKa Ha oO0pabOTKy KOHyca OJHHUM U3
crioco0O0B M J1aTh onucaHue o0paboTKU KOHYCOB 2...3 crioco0amu.

JINTEPATVYPA:

1. JlokreBa C.E. Ctanku ¢ mporpaMMHBIM YIPABICHHEM W TPOMBIIUICHHBIC
paboTtel. — M.: MamuHocTtpoenue, 1986.

2. T'onodreer C.A. JIabopaTtopHbIii TPaKTUKYM MO Kypcy «MeTamiopexyIime
ctaHku». — M.: Breiciias mkoia, 1991.



TABJIULIA UCXOJHBIX JIAHHBIX

No Hmuuna L, | JauHa l, | Auametp D, | Auamerp [Iar

BapHaHTa | MM MM MM d, Mmm Hape3aeMoun
pe3bobl, P, MM

1,16 200 100 50 30 2,5

2,17 250 150 55 35 3

3,18 300 120 60 40 3,5

4,19 350 130 65 45 4

5,20 300 140 70 50 4,5

6,21 250 150 75 55 5,0

7,22 200 100 80 60 5,0

8,23 400 100 85 65 4,5

9,24 350 150 85 65 4,0

10,25 300 200 80 60 3,5

11,26 250 100 75 55 3,0

12,27 200 120 70 50 2,5

13,28 300 200 65 45 2,0

14,29 350 200 60 40 3,0

15,30 200 50 55 35 2,5




JlabopaTopHnas padora Ned
Tema: «O3HakomJIeHHMEe ¢ YCTPOMCTBOM M PadOTO OCHOBHBIX
MeXaHu3MOB TokapHoro cranka c¢ YIIY. Hanaaka cranka Ha o00paldoTKy
3aJaHHOH JAeTaIm»

eab padoTbI: MPAKTUYECKOE O3HAKOMIICHHE C YCTPOWCTBOM U OCHOBHBIMH
MeXaHW3MaMu TokapHoTo ctaHka ¢ UIIY, Hamankoii ctanka Ha 00pabOTKY 3aJJaHHOU
JeTau.

1 ObopynoBanme, 0CHACTKA

1.1 Cranok mozenu 16K20D3 ¢ YUITY NC-201M.

1.2 [Ipucnocobiienue U1t 3aKpeIICHUs 3arOTOBKH (marpon
TPEXKYJIAYKOBBIH).

1.3 Pexxymuii uHcTpyMeHT (pe3ubl) cornacHo PTK.

1.4 VI3aMepuTenbHbIA MHCTPYMEHT: IITAHTC€HIUPKYJb, MUKPOMETP COIJIACHO
PTK.

1.5 TexHonoruyeckas JOKYMEHTalMs MO pa3paboTKe yMpaBIsOIICH
OpOrpaMMbl: YEpPTEXK JETalM, PACUETHO-TEXHOJIOTMYECKash KapTa, YMpaBIsioIas
IporpaMma.

1.6. 3aroToBKH IJIS1 JE€TAIH.

1.7. HCTpyK1IMS 110 TEXHUKE OE30MaCHOCTH.

2 IlopsinoK BHINOJIHEHNSI PA0OTHI

2.1 Coo0rmieHre TeMbl, IIaHa, TOCTaHOBKA IIEJIH YPOKa.

2.2 HCTpYKTaX MO TeXHUKE 0€30IaCHOCTH.

2.3 BKJIIOYUTH CTAHOK, TPOBEPUTH HA XOJIOCTOM XOJY.

2.4 O3HaKOMMTHLCS C HA3HAYEHHUEM MPOTPAMMBI.

2.5 O3HaKOMJICHHE C TIaHEJIBIO YIIPaBJICHUsI CTAHKOM /pUCYHOK 3.1/

2.6 O3HakomIIeHHE ¢ TTaHembio mynbTa onepatopa NC-201M / pucynok 2.2/

2.7 O3HaKOMJIEHHE C METOAMKOW HallaJKu TokKapHoro ctanka ¢ YUIIY NC-
201M.

3. HABHAYEHUE ITPOI'PAMM

3.1 B cocras 6a3oBoro IIpO YUIIY BXoasT nporpaMmsi:

1) CNC.RTB (CNC.EXE);

2) DEBUG.EXE.

3.1.1. B 6a3zoBoe IIpO VYUIIY no Bepcun 3.60.P Bxomutr mnporpamma
CNC.EXE, kotopas umeet 16 pa3psaHyo CUCTEMY, COBMECTUMYIO C ONIEPAIIMOHHON
cuctremoit (OC) MS DOS.

3.1.2. B 06azoBom IIpO VYUIIY, nauunas c¢ Bepcuu 3.60.P, nporpamma
CNC.EXE 3amenena va CNC.RTB, xotopas umeer 32 pazpsaayro OC peanbHOTO
Bpemenn RTOS-32. RTOS-32 mno3Bonuna pacmmputh Bo3MmokHOCTH [IpO,
HarpuMep, TPUMEHITh BH3yallbHOE MPOTPAMMHUPOBAHHE JUIsI  CO3JAHUS W



penaktupoBanuss YII. HWudopmamuss 006 3ToM mnpuBeAeHa B JOKYMEHTE
«PykoBoacTBO oneparopa. Yacte 2. BuzyanbHoe MporpaMMHUpPOBaHUE.
Kpome storo, OC RTOS-32 mno3Bonuna, HauuHas c¢ Bepcuu [IpO 3.77.P,

MPUMEHUTH TPEXMEPHYIO TpaUKy MPHU BbIBOAE U300paKEHUI HA 3KpaH JUCILIes.
IIpumeuanue — Konuposanue Bepcuil [IpO npuseneHo B nokymente «PykoBoACTBO 1O
XapaKTepU3aLUN».

3.2 TIporpamma CNC.RTB (CNC.EXE) mnpennasHaueHa aisi yrnpaBliCHUs
METaAJII000pabaTHIBAIOIINM 000Dy I0BAHUEM.

3.2.1 IIporpamma peanusyeTt alirOpuTMBbIL:

1) BBoga/BeiBoga YII u cnyxkeOHOM nHpopMauu;

2) pacudpoBku YII;

3) bopMupoBaHus IepeMeIICHUIT;

4) yrpaBieHHs IPUBOAOM;

5) ynpaBieHus aBTOMaTUKOM;

6) MHIUKAIUY;

7) TMarHOCTUKH.

3.2.2 TIIporpamma CNC.RTB (CNC.EXE) ocymectsisier ympaBieHue
0o00Opy/IOBaHMEM C TOMOIIBIO ammapaTHbIX MOAYJEH, CPeAu KOTOPBIX MOXKHO
BBIJICITUTh:

1) moxyns CPU;

2) moayins ECDA 1/0O, ynpapnsionuii (OTOIIEKTPHUSCKUMU JTaTIYHMKAMH,
Beixogamu LIATI, 351eKTpOHHBIM IITYpBaJIOM U JUCKPETHBIMU KaHaJIaMH BX./BBIX.;

3) moayns ECDP /O, ympapnsomuii (GOTO3IEKTPUUSCKUMH IaTYHKaMHU,
BeixogamMu [IUIT u IJAII, »1€KTpOHHBIM IITYpPBAJIOM M AUCKPETHBIMU KaHAJIaMU
BX./BBIX.

3.3 IIporpamma CNC.RTB (CNC.EXE) obecnieunBaer aBa pekuMa padOTHI
VUITV:

1) pexxum « KOMAHIA»;

2) pexum «YITPABJIEHUE CTAHKOM)».

3.3.1 Pexxum «KOMAH/JIA» ucnonb3yercs AJid BBOJA U peaakTupoBanus Y11
U 11 paboTHI C pailaMu POTpaMM.

3.3.2 Pexum «YIPABJIEHUE CTAHKOM» mnpenHazHadyeH st
yrOpaBiieHus pabOTON CTaHKa M KOHTPOJIEM HaJ COCTOSTHUEM TEKYIIETO MpoIecca.
PykoBoactBo omepatopa NC-201, NC-201M, NC-202 7 [uanor omeparopa c
cucremoit B pexume «YIIPABJIEHHUE CTAHKOM)» ocyiiecTBiaseTcs yepes
BUJeOCTpaHuIbl: #1-#5, #6, #7. BrBox andaBuTHO-MPOBON HHPOPMAITUN
OCYIIECTBIISIETCS HA BUIeOoCTpaHullbl #1-#5 u #7. BeiBoa rpaduueckoit nadopmamm
- Ha BUACOCTpAHHMITY #6.

B pexume «YIIPABJIEHUE CTAHKOM» nepexntouatenem ¢ [10 moxHO
3a/1aTh 8 PEKUMOB PAOOTHI CO CTAHKOM:

1) «MDI» — pexnm «PYUHOM BBOJI KAJIPA»;

2) <KAUTO» — pesxnm «KABTOMATHUYECKHM»;

3) «<STEP» — pexum «KAAP»;



4) «MANU» — peXUM «BE3PASMEPHBIE PYYHbLIE
HNEPEMEIIEHUSA»;

5 «MANJ» - pexum «®UKCUPOBAHHBIE PYUHBIE
NEPEMEILIEHUS;

6) «PROF» — pexum «ABTOMATHUYECKHH BO3BPAT HA
MMPODPUJIby;

7) <HOME» — pexxum «BBIXO/ B HOJIby;

8) «RESET» — pexxum «CBPOC».

3.4 Ilporpamma DEBUG.EXE oxa3bsiBaer nomomb nOpu oOHapy eHUHU
npuurH HapymeHus paborer YUIIY co cTaHKkOM WM NOpH  HEUCTPABHOCTHU
BBIIICYKA3aHHBIX MOJTYJICH.

3.5 ®upma-uzroroButenb noctabisier YUIIY, MOAHOCTBIO TOTOBOE IS
nepBoro BkimtoueHus. [lopsimok ycranoBku YUIIY u ero moaroroBka K pabote
BBITMIOJIHSETCS B COOTBETCTBUM C JOKYMEHTOM «PyKOBOJACTBO MO SKCILTyaTaIllm»»
(paznen «Ilopsaok ycTaHOBKH, MOATOTOBKA K paboTe, mopsaok padotel YUITY ).

3.5.1 Beibop pexuma mist padotst CNC32/DEBUG mnpousBoautcst mocie
BKJIFOYEHUSI W YCICIIHOTO 3aBepiieHus camoauarHoctuku YUITY, xorma
npou30MaET 3arpys3ka onepannoHHoi cucrembl (DOSVX.XX), u Ha 3KpaHe MOSIBATCS
OTIIIUU MEHIO:

-DEBUG;

- CNC32;

- NET.

Jlanee B TeueHue NBYX-TPEX CEKYHJ U3 MEHIO HEOOXOAMMO BHIOpATh HYKHYIO
ommuio pexuma pabotet DEBUG wmu CNC32. Tlo ymomuanuwio YUITY
aBTOMaTHUYeCKH 3arpykaetcs B pexkxume CNC32.

3.5.2 Ilpu Be16Ope pexxuma DEBUG 3arpysxaercs nporpamma DEBUG.EXE.
Pabora B pexxume DEBUG ommcana B npuioxenun A. Ilpu BeIXoge u3 pexuma
DEBUG mno xknaBume «E» («Exity) VUIIY nepexoguT B pexuM OXUIAAHUS
komanael: DOS (C:\).

Pabora B pexxume DOS u ero koMaHabl JOCTATOYHO MOJIPOOHO ONMHCAHBI B
IPYTUX MAaCCOBBIX M3[IaHUSX, MO3TOMY JTOT PEXKUM HE SBISAETCS MIPEAMETOM
pPaccMOTPEHU B AKCIUTyaTallMOHHOM JOKyMeHTauuu Ha YUIIY.

3.5.3 Ilpu BwiOope ommum CNC32 3arpyxkaercs mporpamma CNC.RTB,
KOTOpasi, HCTIONB3Ys (aitnbl Xxapakrepusanuu ¢pupmbl uzroroutens YUIIY, BeriiaeT
B pexuM paboTsl YUITY «YIIPABJIEHUE CTAHKOM)» Ha Buneoctpanuiy #1.

JHlanee nmannHple (Qaibl XapakTepu3allid MOXHO HCIOJIb30BaTh Kak 3a-
TOTOBKH JUISI CO37]aHUSI COOCTBEHHBIX (DAWIOB WM JJIS YNPaBICHUS KOHKPETHBIM
000pyTI0BaHHEM.

4. 1MYJbT ONEPATOPA

4.1. I1a"eas nmyJbTa oreparopa

2.1.1 IlynbT omepatopa oOecnieurBaeT BbBINOIHEHUE BCEX (YHKIMI
ynpaBieHuss U KOHTpoisi B cucremMe «OIIEPATOP-YUITY-CTAHOK». IIO
BKJIIOYAET MOAYJb AUCIUIES. M MOJYJb KJIaBUATYyphl, COCTAaB KOTOPBIX YyKa3aH B
nokyMeHTe «PykoBoacTBo mo skcruryatauun». KoncTpyktuBHO 110 BcTpoeH B



MoHOOJ0K YUITY, Ttakum o6pazom, uto nanens [1O npencrasiger coO0l JULEBY IO
na"ens YUIIY. B xadecTBe DJI€MEHTOB YIPABICHUS MCIOIB3YIOTCS KHOIIKH,
KJIABUIIM M TMEPEKII0YaTesd, B KayeCTBE OJJIEMEHTOB KOHTPOJs — JAUCIUIEH U
CBETOJIUO/IBI.
4.1.2 Ilamens 11O VUIIY NC-201 m NC-202 B OCHOBHOM KOpITyc€ Ipen-
CTaBJIcHa Ha puUcyHke 2.1.
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Pucynok 2.1 — Ilanens mynbra oneparopa YUITY NC-201 u NC-202

[Tanens [TO NC-201 u NC-202 cocTouT U3 TPEX CEKIUM:

- CEeKIIUH TUCTLIES;

- ceKIuu aiaBUTHO-IIU(PPOBOI KIIABUATYPHI;

- CeKIMM (PYHKIIMOHAIBHON KJIABUATYPhl U CTAHOYHOU KOHCOJIH.

B cexuum pucmuiess pacriosiokeH KUAKOKpuctaumueckuud aucruied TFT
10.4”. CnpaBa oOT jaucIies pacIioio)KeHa BepTUKaJIbHAs CEKIUS al(aBUTHO-
1udpoBoro HabopHoro mosst: 36 andaBUTHO-IIUPPOBBIX, 28 CIEUATBHBIX KIaBHIIL.
Buu3y mox gucmiieeM  pacmofio)KeHa TOpU3OHTajbHAs CEKIHs, B KOTOPOM
pa3MeIleHBbI:

* GyHKIMOHAJIBHAS KJIaBHUATypa: BOCeMb KIaBUII «F1»-«F8» m maTh kiaBuin

«TOKAPHOTO KpecTa» - «+X», «-X», «+Z», «—Z», ¥ -

* JIB€ CIICHUAIBHBIE KJIABUIIU: @ («(ITPOKPYTKA») wu
(«ITEPEXO/»);

* CTAHOYHAs KOHCOJIb C 3JIEMEHTAMU YIPaBJICHUS U UHIUKAIIUN:

& ceetoanoasl «AC», «DC», «ER»;

&% ceTeBoi BoIKitoYaTenp YUIIY (3aMok ¢ kimrouom);

& KHOIIKAa aBapUITHOTO OCTaHOBA;

& kHomKa «1» («ITY CK»);

& kHomKka «0» («CTOII»);

& TICPEKITIOYATEIIh - KOPPEKTOp mojgaun «F»;

& TICPEKII0YATEIb - KOPPEKTOP CKOPOCTH BPAICHUS IIITHHICIIT «S»;

& TIEpEKITIoYaTeNIb PSKUMOB paboThl co cTaHKOM «MDI»...«RESET).




4.1.3 [Tanens 10 YUIIY NC-201M B kopmyce A mpeacTaBieHa Ha PUCYHKE
2.2. IManens IIO umeeT miIacTMacCoOBYK HAKIAJKy, KOTOpas AENUT €€ Ha TpHU
CEKIIUU:

- CEKLUIO TUCIUIES;

- CEKIHIO an(aBUTHO-IU(POBOI KIIaBUATYPHI;

- CeKIUI0 ()YHKIIMOHATIBHOM KJIaBUATYpPbl M CTAHOYHOM KOHCOJIU.

B cexuuu puciuies pacmnosoKEH SKUAKOKpUCTauimdeckud aucmuien TET
10.4”.

CnpaBa oT Jguciuiess BEpPTUKAJIBHO PpACMOJIOKEHAa CeKluus ajadaBUTHO-
U poBoH KIIaBUATYpPhI: 36 andaBUTHO-IIU(POBBIX, 28 CHEIUATBHBIX KJIABHIIL.

Buuzy moxm  aguciuieeM  pacmoJIOKEHa  TOPU3OHTajbHAas — CEKUHUA
(YyHKIMOHAIBHON KJIABUATYPhl U CTAHOUYHOW KOHCOJIU, B KOTOPOU pa3MeIleHbI:

* (pyHKIMOHANBHAS KJIaBUATypa: BOoceMb KiaBuIll «F1»-«F8» u cemb kiaBuil

&+ X», «-X», «+Y», «-Y», «+Z», «-Z», "M:

* JIB€ CIICHUAJIbHBIE KJABUIIU: @ («ITPOKPYTKA») wu
(«ITEPEXO/1»);

* CTAHOYHAsI KOHCOJIb C 3JIEMEHTAMHU YIIPABJICHUS:

& kHomka «1» («ITYCK»);

& kHomka «0» («CTOID»);

& TepeKIIroYaTess - Koppekrop nogaun «JOG»;

& TIEPEKII0YATEINb - KOPPEKTOP PYUYHBIX Moaau «F»;

& MEePEKIII0YaTENhb - KOPPEKTOP CKOPOCTH BPAIICHUS IIIMUHIETS «S»;

& TIEpPEKIII0YaTeNlb PEXKUMOB paboThl co cTaHKOM «MDD»...«RESET».

B HmwxkHem mpaBoM yray nanenu 1O B miacTMaccoBOM HakJIaJke cAelaHa
Huma 1y BeiBoja pazbéMoB USB1 m USB2. Pazsém USB1 pabGoraer B pexume
YUITY, pazsém USB2 paGortaer B pexxume MS DOS. Huma 3akpeiBaeTcsi THOKOM
Kpbllikoi. Haj Humel pacnosioskeHsl oTBepcTusi ¢ MapkupoBKoi «DC» m «ER» s
BBIBOJIA CBETOJUOAHBIX UHIUKATOPOB.
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Cerxuma dyHKIHOHATLHOR
KIABHATYPEl H CTAHOYHOI KOHCOIH

Pucynok 2.2 — ITanens mynbra oneparopa YUITY NC-201M
4.2. Dy1eMeHTBI MyJbTA onepaTopa

4.2.1. UaauxaTopsbl

AC — mamukarop momaun ceteBoro nmurtanms B YUITY NC-201 u NC-202
(3enéHoro 1BeTa):

* UHJMKATOP TOPUT — CETEBOE NMUTaHKUE noAaHo Ha YUIIY;

* UHIMKATOP HE TOPUT - CETEBOE MUTAHUE OTCYTCTBYET WJIM CETEBOE MUTAHUE
HEUCIIPABHO.

DC — unaukarop BxmrodeHus nutanus Y UITY (3en€noro msera):

* UHAUKATOP roput — nutanue Y UIIY BkiItoueHo;

* UHJWKATOP HE TOpUT - nuTtanue YUIIY BBIKIIFOYEHO WM HEUCIIPABHO.

ER — ungukarop omnbku B padote YUIIY (kpacHoro 1gera);

WHIUKATOp 3aropaercs, ecau B padore YUIIY cucremoit «\WATCH DOG»
BBISIBJICHA OLIMOKA, IPU 3TOM CHUMAETCs cUrHai roropHoctu YUITY.



4.2.2. BpIkjao4yaTeJ 1 KHONKH
OFF

N

ON

CeTteBoii BhIKII0YATENIB (3aMOK ¢ Ki1toyoMm B YUITY NC-201 u

NC- 202)

Ucnonwsyercst nnst BromroueHus/BoikiaoueHus: (ON/OFF) nuranus YUITY
OBOPOTOM KJIIOUa B 3aMKE.

Knonka ABAPUMMHOI'O OCTAHOBA (kHomKa- rpubox
kpacHoro nseta B YUITY NC-201 u NC- 202)

KHOmnKa IOKHA OTKIIIOYaTh YNPABISIOLIEE HAMNpsKEHHE co cTaHka. s
NOJArOTOBKM ITIOBTOPHOI'O BKJIFOYEHMSI CTAaHKAa IIOCJIE ABapUHHOIO OTKIIIOYEHUS
HE00X0AMMO MOBEPHYTh KHOIIKY JI0 IlI€JYKa B HANPABICHUH, YKa3aHHOM CTpEJIKaMu
Ha KHONKe. JIeHCTBUSA, BBINOJIHAEMBIE IO JAHHOM KHOIKE Ha CTAHKE, U UX MOPSIAOK
obecrnieuynBaeT pa3padOTUMK CUCTEMBI.

BHUMAHME! VUITY NC-201M HE UMEET KHOIIK ABAPUIHOI'O
OCTAHOBA HA TIVJIBTE OIIEPATOPA. ABAPUMHBIM BBIKJIIOYATEJIh
BXOOIUT B KOMIUIEKT IIOCTABKHM VUIIY KAK CAMOCTOATEJIBHOE
N3JIEJINE. PA3PABOTUYUKY CUCTEMBI HEOBXOIMMO
CAMOCTOATEJIBHO TIIPEAYCMOTPETL EI'O VYCTAHOBKY B IEIIA
ABAPUIHOI'O OTKJIFOUEHUS SJIEKTPOOBOPYJIOBAHUS CUCTEMBEI,

€5

O ITYCK (kHOTKa 3€JIEHOTO LBETA C UHAUKAIIAECH )

B pexume « YITIPABJIEHUE CTAHKOM»:

- yHOpaBisieT BBIMOJHEHHUEM MPOTPaMMbl U JBWKCHHEM OCEH B peXHUMax
«PYUYHOUH BBOJ KAJIPA», «BE3PA3BMEPHBIE PYUYHBIE
NEPEMEIINEHUS», «PUKCUPOBAHHBIE PYUHBIE IIEPEMELHIEHUS»,
«ABTOMATHUYECKHNH BO3BPAT HA ITPO®NJIb», «BBIXO/ B HOJIb»;

- BeimosHseT JBwkeHUa B pexuMax «BE3PASMEPHBIE PYUYHBIE
NEPEMEIINEHUS», «PUKCUPOBAHHBIE PYUHBIE IIEPEMEIIEHUWS
1 KABTOMATHUYECKHWI BO3BPAT HA ITIPO®WNJIb» npu HaxKaTOl KHONKE
«CTOII».



Beimoniaser o6muit copoc cuctembl, eciu B YUIIY ycTaHOBIEH pexum
«CBPOC» («RESET») (BbIOOp peXHMOB pabOTHl BBIMOJIHIETCS CO CTAaHOYHOMH
TTaHENN).

53

O CTOII (kHOMKa KpaCHOTO I[BETA C UHIUKAIIUECH)

OcTaHaBiaMBaeT JBMKEHUE C YINPABISEMbIM 3aMEJJICHUEM U YCTAHABIMBAECT
pexum «HOLD». Jlna Beixoga u3 pexxuma «HOLD» HeoOXoauMo CHOBa HaxKaTh
kHOTIKy « CTOII» u «ITYCK». He neiicTByeT mpu Hape3aHUH Pe3hOBI.

4.2.3. llepexinrouaresiu
IHepexiouareib - KOPPEKTOP CKOPOCTH BPAIICeHUS IIMUHACIA «S»

S G

100
o N/ 110
—_— + —
3077, 120
B pexume « YIIPABJIEHUE CTAHKOM» nio3Bossier

N3MCHATDb CKOPOCTH BpalllCHUA IIITMHACIIA. [[Iar u3meHeHus CKOPOCTH BpPaAllICHUA
MIMUHACIIA MOXKCT OBITH YCTAHOBJICH IIPpU XapPaKTCPU3ALIUHU.

[ AED
5 75 IHepexkiarwuaresasb - KoppekTop nogadyu «F»

\ |/ B  pexume «YIIPABJIEHUE CTAHKOM»
.:,5: + ': 00 MO3BOJISIET U3MEHATh BEMUUYNHY paboueit momayu. [lar
o ~ U3MEHEHHUS II0Ja4d MOJKET OBITh YCTAaHOBIEH IIPH

0 |95 xapaktepuzanuu. He nericTByeT pu Hape3aHUU pesbbbi.

70G (._15 IHepexiaouyareab —

, KoppekTop mo- aady «JOG»
(Tonbko ana YYMY NC- 201M)

- +

OmnpenensieT  CKOpPOCTh M HaMpaBICHHE  PYYHBIX  IIEPEMEIICHU.
[TepexmtouaTens B nojgoxeHusx ot 0% g0 +100% B couetanuu ¢ komangorn URL=1
YIpaBIISIET CKOPOCTHIO TMepemenieHnit Ha OwicTpoM xoxay (mpu  GO00). Iar
W3MEHEHUS T0JaYM MOXKET ObITh YCTAaHOBJIEH MPU XapaKTepHU3alIUH.



MANU  MAKN [lepexio4aresib  PeKHUMOB

STEP 1 padoTbl CTaHKAa
«MDID»...«RESET»
AUT );
MDT RESET

B pexnme «YIHPABJIEHUE CTAHKOM» nepeximtodarenb MO3BOJSIET C
[1O VUIIY 3agaTth pexxuM paboThl CTaHKa. AKTHBU3ALMS MEpeKIovarens 3aaaétcs
uHctpykiueit CWP npu xapakTtepu3aluud CUCTEMBI.

[lepexmtoyaTenemM MOXKHO 3a7aTh CIEIYIONIUE PEXKUMbI PaOOThI CTaHKA:

« «MDI» — pexxum «PYUYHOM BBOJI KAJIPA»:

npu HaxxaTuu KHONKHU «ITY CK» BeinonHsieTcst oTpaboTka Kaapa, HaOpaHHOTO
B CTPOKE BBOJIA/pEaKTUPOBAHUS.

« <AUTO» — pexxum «kABTOMATHUYECKHW»:

npu Haxkatuu KHOMKH «ITYCK» BeImonHseTcss otpadoTka Beeit YII kaap 3a
KaJIpoM.

* «<STEP» — pexxum «KAIP»:

npu HaxaTuu KHONKU «ITY CK» BeimonHseTcst otpadoTka ogHoro kaapa YII.

. «MANU» — pexuM «BE3PASMEPHBIE PYUYHBIE
HEPEMELIEHUSA»:

¢ Haxaruem kHomku «IITYCK» och, BeiOpaHHasi ¢ KJIaBUATypbl Ha)XKaTHEM
knasum «CJABUT HA CTPOKY BIEPEd» wm «CJIBUI' HA CTPOKY
HA3A/l», HaunHaeT ABUTaThCsi CO CKOPOCTHIO M B HAIPaBJICHHH, BbIOMpPAEMBIMU
nepexiouareneM koppektopa nogad «JOG». [Ipu ornyckanuu kHonku «ITYCK»
OCh OCTAHABJIMBAETCS.

. «MANJ» —  PEeXHUM «PUKCUPOBAHHBIE PYUHBIE
HEPEMEHIEHUSA»:

¢ Haxaruem kHomku «IIYCK» BbiOpaHHas OCh CMEIIAETCS Ha BEIUYHHY
NepeMeIleHns], BBEJEHHYIO ¢ KiIaBuaTypel npu mnomomu koxga JOG (mampumep,
JOG=50). CxopocTh W HalpaBJ€HUE BBIOMPAIOTCS MEPEKIIOYaTeIeM KOppeKTopa
mogad «JOG».

« «PROF» — pexum «ABTOMATHYECKHI BO3BPAT HA
HHPO®UIIb»:

npu HaxxaTu KHONKU «ITYCK» BBINOTHAETCS BO3BpAT B OTHPABHYIO TOUKY
Ha npoduiie mocjae pyqyHoro nepeMerienus ot npoduis. Bo3Bpat ocymecTBisercs ¢
BBEIOOPOM OcH Tipu McToNb30BaHNU kojga RAP=0 nim aBToMaTH4eCKH OCh 32 OCBIO B
oOpaTHOM TIOpPSIIKE, BBIMIOJHEHHBIM MPH WX OTBOJE, C HCIOIB30BAHUEM KOJA
RAP=1. CkopocTh ¥ HalpaBl€HHUE BBIOMPAIOTCA NEPEKIIOYATENIEM KOpPpPEKTOpa
nmoaad «JOG». /Imwkenne HaunHaeTcs ¢ HakatueM Kiapuimd «ITY CK»y.

* <cHOME» — pexxum «BBIXO/[ B HOJIb»:

npu Haxatun KHONKM «IITYCK» ocymecTBisieTcs BBIXOJ B HCXOIHYIO
MO3ULMI0 OCH (B TMO3UIMIO MHKPOBBIKIIIOUATEN a0COMIOTHOIO HYJSL OCH),
BbIOpaHHOU ¢ kinaBuatypel knaBumiamu «CABUIT HA CTPOKY BIIEPE» wunu
«CABHUI" HA CTPOKY HA3Al»



* «<RESET» — pexum « CBPOCy:

npu Haxxatuu kHOMKU «IIYCK» obnynsercs mHpopmalius, Haxoasmascs B
auHamudeckoM Oydepe. OcymiecTBisieTcss BbIOOp HYJIEBOW Ha4aJbHOM TOYKH IS
Bcex oceil, n BblOpanHas YII ycranaBnuBaercss Ha mnepBblii kaap. COpacbiBarOTCS
tekymue M, S, T ¢ynkuun. KoppekTtopa HMHCTpYMEHTOB M HAYallbHBIX TOYEK,
3aHECEHHbIE B COOTBETCTBYIOIINE (Dailyibl, HE CTUPAIOTCA.

4.2.4. ®DyHKIIUOHA/ILHAA KJIABHATYpa
4.2.4.1 Haznauenue (pyHKuMOHaNbHBIX KiIaBUIl «FI»—«F8» m «wiaBum

TOKAPHOI0 KpecTay: «+X», «-X», «+Y», «-Y», «+Z», «—2Z» u wpaCCMOTpeHO

Opy ONHMCAHWM HUX TMPUMEHEHHUS B PEXKUME OTOOpakeHus UHGOpMalMU Ha
BujeocTpanuue #7 nucruies YUIIY.

2.2.5. AnpaBuTHO-uM(pPpoBa sl U cienMATbHASA KJIaBUATypa

4.2.5.1 OcHoBHble an(aBUTHO-UIM(PPOBbIE KIABUIIK HAOOPHOTO  TOJIA
COOTBETCTBYIOT MO CBOEMY HA3HAYEHUIO KJIABUIIAM KOMIbIOTEPHOW KIIABUATYPBI.

2.2.5.2 Kpome OoCHOBHBIX andaBuTHO-IIMGpoBbIX Kiasuil, B YUIIY umeercs
HECKOJIBKO CTHEIMAIbHbBIX KJIABHUII, HA3HAYEHNE KOTOPBIX MPUBEICHO HIKE.

EE INPEXO/IbI

O6ecrnieunBaeTr nepexon u3 pexnma « KOMAHJIA» B pexum «YIIPABJIEHUE
CTAHKOM» u o6patHo. MokeT ObITh HCTOJBb30BaHa Mpu paboTe B MporpaMmax
IIK kak knaBuma «F1».

ITPOKPYTKA
-

BoinonHsier mepexon MexAy BuAeocTpaHuuamu #1 u #/ u mepexon u3
BUJICOCTpaHUIIBI #6 B BuaeocTpanuiy #/. ObOecrnednBaeT mepexo]; Ha BTOPYIO
CTpaHuIly 1 oOpaTHO B MeHI0 «Cpena» npu KoMy nporpammsl PLC.

ObecnieunBaeT MPOKPYTKY MeHIO B peaaktope YUIIY. Moxer ObITh
MCIOJIb30BaHa mpu padote B mporpammax [1K kak kinaBuma «F10».

BO3BPAT HA LIAT

[lepememniaer Kypcop BJIEBO OT TEKYIIEro IOJ0XKEHUS.



CJIBUT BIIEPE]]

[TepemeraeT Kypcop BIIPaBO OT TEKYIIETO MOJIOKCHHS.

CABUI' HA CTPOKY HA3A

1. B pexume « KOMAHA»:

* BbI3bIBaeT U3 Oydepa mamsaTu 00yl U3 MOCIEIHUX BBEIACHHBIX BOCHMHU
KOMaH/1 JIJIsl MOBTOpPHOTO BBOJa KiaBuieir «kENTER»;

* mnpu penakrupoBanuu YII wucnomws3dyercs s BO3BpaTa Kypcopa K
IpeABIIYIIEMY KaJIpy.

2. B pexume « YIIPABJIEHUE CTAHKOM»:

* HCTIOJIB3YETCS JJIs MOMCKA Kaapa, ¢ KOTOPOTO MOKET ObITh HaYyaTa OTpaboTKa
VII B pexxumax pabotel «KAJIP» («<STEP») nunu «ABromaTnueckuin» («<AUTO»);

* UCHoJIb3yeTcs Npu BblIOOpe ocu it jaBuxkeHuss B pexkumax «MANU»,
«MANJ», «<PROF», cHOME»;

* B coyeTaHuu ¢ kmaBuied «ALT» mpokpyuuBaer u3 Oydepa KoMmaH st
OBTOPHOT'O BBITIOJIHEHHUS:

- moOylo u3 mocienHux 16 BBeAEHHBIX KOMAaH]I TOCPEACTBOM KIIABHUIIH
«ENTER» Bo Bcex pexumax paboTsl, kpoMe pexnma «PYUHOM BBOJ KAJIPA»
(«MD1»);

- mo00i M3 mocienHuX 16 BBENEHHBIX KaapOB IMOCPEICTBOM KIABHUIIH
«ITYCK» B pexxnme «PYUYHOM BBOJ KAJIPA» («MDI»).

CABUI" HA CTPOKY BIIEPE]]

1. B pexume « KOMAHIA»:

* BbI3BIBACT M3 Oydepa mamsTe T0OYI0 M3 MOCICTHUX BBEAEHHBIX BOCHMH
KOMaH/I JIJIs MTOBTOpHOTO BBojAa KiaBuiieid «<ENTER»;

* ipu peaaktupoBanuu YII ucnons3dyercs s MepeMelieHus Kyp- copa K
CIeAYIOIIEMY Kapy.

2. B pexume «YIIPABJIEHUE CTAHKOM»:

* HCTIOJIB3YETCS JUISl TIOMCKA Kajpa, ¢ KOTOPOTO MOXKET OBITh HadaTa OTpaboTKa
VII B pexnmax pa6orsr «KAJIP» («STEP») mwm «ABTOMATHYECKHHN»
(«AUTO»);

* HCHoJb3yeTcs Mpu BbIOOpe ocu mist JBkeHuss B pexumax «MANU»,
«MANJ», «<PROF», «<HOME»);



* B couetanuu ¢ knaBumed «ALT» mpokpyuuBaeT u3 Oydepa Komannm s
MOBTOPHOT'O BBINIOJHEHUS

- mo0yo U3 mocieqHUX 16 BBEAEHHBIX KOMaHJ MOCPEACTBOM KIIABHUILIH
«ENTER» Bo Bcex pexuMax paboTsl, kpoMme pexnma «PYUHOM BBOJ KAJIPA»
(«<MDI»);

- mo0oi n3 mocnepHuX 16 BBEASHHBIX KaipOB IMOCPEJCTBOM KIIABHILIH
«ITYCK» B pexxume «PYHHOU BBOJA KAAPA» («MDI»).

5. Hamnaagka cranka

Hananka ctanka Ha 00pa0OOTKy 3aJaHHOMN AETaIl COCTOUT U3 CIEAYIOIINX
AJIEMEHTOB U 3aKpPEIJIEHUE PEXKYIIEr0o MHCTPYMEHTA, 3aKPEIJIEHUE 3aTOTOBKH,
YCTaHOBKA OCEH Ha HOJIb, OIIPEIETICHUE Pa3MEPOB PEIKYILET0 HHCTPYMEHTA
(KOoppeK1Mst HAa MHCTPYMEHT), BBOJ| YIIPABIISBIIECH MPOTrpaMMBI.

5.1. VYcraHoBKa u 3aKperieHHe 3arOTOBKH.

5.1.1. 3aroToBka KpenuTcs B MaTPOHE YCTAHOBJICHHOM Ha IITIHUHJIENIC CTAHKa.
5.2. YcTaHOBKa W 3aKpeIUICHUE PEXKYIIETro HHCTPYMEHTA.

5.2.1. Pe31wl HEOOX0AMMBIE /1711 00paboTKH 3aroToBku cormmacHo PTK
YCTaHABIMBAIOT B ONPEICTICHHBIC MO3UIIMH aBTOMAaTUYECKON PEBOJIbBEPHOM
T'OJIOBKHU.

5.3. Bxmouenue cranka (aHeb YIpaBICHUs).

5.3.1. BKiItouuTh pyKOSITKY BOJIHOTO aBTOMAaTa 1

5.3.2. Bxitounts kHONKy “Tlogava HanpskeHus”™” 3

5.3.3. HaxxaTp kiaBuIm , F1 (manenp myasT omiepaTopa).

5.4. VYcraHOBKa oceil Ha HOJIb ([TaHENb MYJIbT ONEPaTopa)

5.4.1. YcranoButh pexkum pabotsl ctanka «HOME» («Bbrxos B HOTIBY)

5.4.2. HaxaTp mociae0BaTeIbHO KIABHIIH ocei X, Z — CYIIOPT aBTOMaTUYECKH
BBIIIET HA HOJIb

5.5. Ormpenenenue pa3MepoB HHCTPYMEHTA Ha CTaHKE.

5.5.1. Ilepeiitu B pexum padotsl cranka «MANU» («be3pazmepHble pydHbIe

MepeMENICHH» ) U Ha)KaTheM KiiaBuilu Z, X, o OTBECTHU CYNIIOPT K IPaBOMY TOPILY
3arOTOBKH.

5.5.2. [lepeiitu B pesxxum padbothl ctanka «MDIy («Pydnoit BBO Kaapay)

5.5.3. 3agatp wacroty Bpamenus mmuHaeas: SS00 M3, Bimount kHOTIKY «ITyck»
(3eneHoro 1BeTa) 3aroTOBKAa HAYHET BpAIllaeTCsl.

5.5.4. Ilepeiitu B pexuM padotsl cranka «MANU».

5.5.5. IloxBectu pesel, moape3aTh TOPEIl, OTBECTH pe3ell Mo ocu X.

5.5.6. Haxartp xnaBumm «rpokpyTtkay, F3 (F4) «BBoA KOppeKTOpay.
5.5.7. HaGpats ¢ knaBuaTypsl 1. Z0 (ENTER).



5.5.8. IloaBecTu pesel] U NPOTOYUTH 1O ocH X (TI0 AMAMETPY) U OTBECTH pe3el] Mo
ocu Z.

5.5.9. IlepeiiTu B pexxum paboThl ctanka «MDI» 3anate ocTaHOB INKMHES HAOpaB
M5 u «Ilyck» (3eneHoro 1nBeTa) — MIMUHACIb OCTAHOBUTCS.

5.5.10. N3mepsem nuametp oOpabOTaHHON MOBEPXHOCTH

5.5.11. Haxatp knaBumu F3 (F4) /] 1. /] X50,5 TE€M CaMbIM OTPEICIINB
pa3Mep MHCTPYMEHTA Ha CTaHKE (KOPPEKIUI0 Ha MHCTPYMEHT).

5.6. BBoa ynpasistoniei nporpaMmbl

5.6.1. [lepeiiTu U3 pexxrma «ynpaBJIeHUE CTAHKOM) B PEXKHUM «KOMAaH/1a» Ha)KaTHEM

xapmm (@,
5.6.2. Bectu YIL
5.7. OO6paboTka JieTajay B aBTOMAaTHUYECKOM PEXUME IO MporpaMMe.

5.7.1. IlepeiiTu B peKUM «yMpaBIIEHUE CTAHKOM) Ha)XaB KIJIABUIITY @

5.7.2. IlepeiiTu B pesxxum padbotsl ctanka «AUTO» («ABToMaTHYECKU» ), 3aKPBITh
orpaxkaeHue, Haxxatb KHONKy «Ilyck» (3eneHoro 1Bera) HauHeTCsl 00paboTKa
3arOTOBKH.

5.7.3. Ilocne okoH4YaHUs 00paOOTKH, OTKPBITh OIPaXkI€HUE, CHATH J€Tallb,
IPOU3BECTU KOHTPOJIb.



JlabopaTtopnasi pabora Ned

Tema: «O3HakoMJ/IeHHME C YCTPOWCTBOM M pPadoTOii OCHOBHBIX Y3JIOB
BEPTHKAIBHO-CBEPJIWIBbHOI0 cranka ¢ YIIY, Hagagka craHka Ha
00padoTKy 32/1aHHOH IeTAJIN.

1. Hear pabGorsi: IlpakTHueckoe O3HAKOMJIEHHME C METOJAMKOM HalaaKu
BEPTUKAIbHO-CBEPIWIBHOTO cTaHKka MoA. 2P135®2 ¢ ycrpoiicteom UIIY 21132-3 u
ero paboToi, 03HaKOMJIEHHE C CUMBOJIAMH M O00O3HAUCHHUSIMU Ha MyJbTaxX CTaHKa U
ycTpouctsa UIIY.

2. UcxoaHblie JaHHbIE:
000py10BaHMeE, OCHACTKA, MPUHA/JIEKHOCTH, IOKYMEHTAIUSA

2.1. Cranok 2P135®2 ¢ yctpoiicteom UITY 2I132-3.

2.2. Tlpucnocobnenus sl 3aKpervieHus] 3aroToBku (Tucku, cOopka, YCII,
naTpoH u T1.1.) corsiacio PTK.

2.3. CMeHHbI€ BTYJIKHU JIJI 3aKPEIJICHUS CBEPII.

2.4. Pexxynue MHCTPYMEHTHI (CBEpPJIA, 3€HKEPA, METUYUKHU, PA3BEPTKU U T.I.)
coriracHo PTK.

2.5. W3meputenbHble  HMHCTPYMEHTHl  (IITAaHT€HUUPKYJIb, CTOWKA C
UHIUKATOpOM, KamOphl) coriacHo PTK.

2.6. Texuonoruueckass JOKYMEHTallUs 1O pa3paboOTKe yIpaBisiomen
nporpaMMbl (4epTeX HAeTalld, pacueTHo-TexHosormdeckass kapra (PTK), nenta —
IPOrpaMMOHOCHUTENb, PACIi€yaTKa YIPABIISIOIEH MPOTPaMMBI).

2.7. 3aroToBKa aeranu (2-3 mTyKu).

2.8. PyKoBOJICTBO 10 AKCIUTyaTalluM CTaHKa.

2.9. UHCTpYyKIIMS IO TEXHUKE 0€30MMacHOCTH.

3. O01mue cBeeHU 0 CTAHKEe

3.1. Haznauenue:

CTaHOK BEPTHKAJIbHO-CBEPJIMIIBHBIN C PEBOJIBBEPHOM T'OJIOBKOW, KPECTOBBIM
CTOJIOM M YHUCJIOBBIM MPOrpPaMMHBIM YyrpaBieHueM mon. 2P135®2 npennasnaueH
IUIL  BBIIOJIHEHHSI  OIEpallMi: CBEpPJCHUE, 3C€HKEPOBAHUE, PpPACCBEPJIMBAHHUE,
3CHKEPOBAaHME, Pa3BEPTHIBAHUE, HApE3aHHWE PE3bObI, JIETKOBOTO MPSMOJIHMHEHHOTO
¢dpe3epoBaHms B yCIOBUSAX METKOCEPUHHOTO U CEPUITHOTO MPOU3BOCTBA.

Hanuune Ha cTaHke MWECTUIINHUHACIBHOW PpPEBOJIBBEPHON TOJIOBKH JJIS
ABTOMATUYECKOM CMEHBl HMHCTPYMEHTA, KpPECTOBOIO CTOJIA C MPOrPpaMMHBIM
VIOPaBJICHUEM TIO3BOJISIET OCYIECTBUTH KOOPJAWHATHYIO 00paboTKy (hiaHIEB,
KpbIIIEK, MaHened u T.4. be3 mpeaBapuTenbHON pa3MeTKu U 0e3 MPUMEHEHHs
KOHJIYKTOPOB.



3.2. TexHnueckas XapakTepucTuKa craka 2P135d2

o ['OCT &-88 KJj1acc Tounocta H

Pa3mepsl paboueit MOBEPXHOCTH CTOJIA: MM
HIMpUHA 400
JIJTUHA 710

HauGonbiee nepemMeniieHne cToja mo ocsim: MM
IO OCH «X» 630
10 OCH «Y» 360

Haubonbiee nepemeniennue cynmnopra:

10 OCH «Z» MM
HE MEHEE 569

HauGonwmuit quametp Hapezaemoil pe3b0bl B cTamu
45 TOCT 1050-74 24Mm

Konen mmunaens ans ceepaenus no CT COB 147-75

Konyc Mop3se 4
HauGonbmmuit nuamerp dhpessl 100MMm
[Tapamerp dpe3epoBanus MM
IMpUHA 60
rIyouHa 2
Yucno mmnuHaene peBoabBEPHON TOJIOBKU 6
PaccrosiHre oT ocu mINUHIEIS 10 HAITPABIISIIOIIMX KOJIOHHBI 450mm

Haubonbmiee paccrossHue OT Toplla IMMHUHAENS A0 pabodeil MOBEPXHOCTH

CTOJIa HE MEHEE 600mMMm
CxopocTh OBICTPOTO MEPEMEILICHUS CYIIIopTa 4 M/MUH
KommuecTBo nogau cynmnopra 18

[Ipenensl mogau cynmopra 10...500mMm/MuH



KonnuecTBo ckopocTelt mnuHAEsA 12
[Ipenensl 4acTOTHI BpallleHUs IITTUHETS 35,5...1600 06/Muu
CxopocTh OBICTPOTO MEPEMENIEHHUS CTOJIA U Cala30K T™M/MUH
ToyHOCTH MO3UIIMOHHOIO CTOJIA U Caja30kK Ha JuyinHe xona  0,5MMm
JIMCKpETHOCTH 3ajaHUs IEPEMEIICHU I 0,01Mm

Bpems cMeHBI HHCTpYMEHTA, C

MIOJIHBIA 000pPOT 8,55
Ha OJ[HY TO3ULINIO 3,75
HauGonbimas Mmacca oOpadaThIBaeMbIX JeTaNICH 300 xr

3.3. OcHOBHBIE y3J1bl CTAHKA

Kosnonna u ocHoBaHue

Kononna mpencrapisier OTIMBKY KopoO4aToil (OpMbl C TUIOCKOCTSMHM JJIst
KpPEIUIeHHs] CTalbHBIX HampaBisiomux. OcHOBaHWE CTOJa — YyryHHas
OTJIMBKA, HA TIOCKOCTH KOTOPOH 3aKperuieHbl CTAJIbHBIE HANpPaBISIONINE, 110
KOTOPBIM JIBHXKYTCS Caja3KH.

Kopobxka ckopocreii
[lectucTyneH4aTas KOpoOKa CKOPOCTEH PacIiooKeHa B KOJIOHHE CTaHKa.
OHa ciy>XHT [JI4 Iepelavd [IUH]IETI0 Pa3IMYHbIX YaCTOT BPAILICHHUS.

Cynmnopt ¢ peBOJILBEPHOI TOJIOBKOM
IpeIHa3HAYCH NIl OCYIIECTBICHUS OBICTPBIX MEPEMEIICHUI B pabodnx moay
PEBOJIBBEPHOU T'OJIOBKH.

Penykrop crona
NpeIHa3HA4YeH [IJI1  OCYIICCTBJICHHSI OBICTPBIX, CPEJHUX ©  MEJKHX
MIEPEMENIEHNN CTOJIA U CaJla30K OTAEIBHO.

Cron kpecToBbIf

CToN KPECTOBBIA CIIYXHUT JUIsl YCTAaHOBKM oOpabatbiBaeMbix aetaneir. Crtoi
umeer Tpu  T-00pasnbix maza. Cronm  mepememiaercas B ABYX
B3aUMOINEPIEHIUKYISAPHBIX HaNpaBiaeHUsAX (1o ocu «X» U «Y») Mo 3aJJaHHOU
porpaMme.

OxyaxaieHue



PaboTa cucteMbl 0XJIaXI€HUs OCYIIECTBISETCS OT HEHTPOOESKHOIO Hacoca.
JIng  oxnaXAeHusT HMHCTPYMEHTa B 30HE pE3aHHus  NPEeayCMOTPEH
WHJVMBUAYAJIbHBIA IPUBOJ, MTO3BOJSIOIIMN HAIPABIATh CTPYIO OXJIAXKIAOIIEH
KUJKOCTU B HY’)KHOE MECTO.

4. Ilopsinok BBINOJTHEHHUsI padoThI

4.1. Os3HakOoMJIECHME C TYyJbTOM YIPAaBIEHUSA, MPEIHA3HAYEHHBIM JUIS
yNpaBJIE€HUs CTAaHKOM B HaJaJlO4HOM pexume. [lyabT pacronoXkeH Ha CTaHKe U
UMeEeT CIIeIyIolue Opranbl ynpasieHus (puc.1).

4.2. Hananka cranka

Hananka cranka Ha oOpa®OTKy 3aJaHHOM JeTajdl COCTOUT U3 CIETYIOIIHUX
AJIEMEHTOB: YCTAHOBKA M 3aKpEIUICHHE 3aroTOBKHM, YCTaHOBKAa HEOOXOAMMOTO
PEXYILIEr0 MHCTPYMEHTA, HAXOXKIACHUE HYJNEBOM TOUkM mporpammbl (X=0, YV=0),
HAaXOJKJICHUE BEJIMYMH KOPPEKIIMU 3aJaHHbIX mporpamme (L1...Ln).

4.2.1. YcTaHOBKa U KpEIJIEHUE 3aTOTOBKU

3aroToBKa KpemuTCs B CHEIUAIBHOM MPUCIIOCOOJIEHNUH, YCTAHOBICHHOM Ha
CTOJIE CTAHKA.

4.2.2. YcTaHOBKa U KPEIJICHUE NHCTPYMEHTA

CBepiia HY)XHOrO JuaMeTpa BCTAaBISIOTCA B ONPEACICHHBIM IINUHICITb
PEBOJILBEPHON TOJIOBKHM COTJIaCHO pacueTHo-TexHosiorudeckon kapre (PTK) cmorpu
puc.2.

4.2.3. HaxoxJieHre HYJIE€BOW TOUKH MPOrPaMMBbI

Haiitu HysneByI0 TOYKY MpOrpamMMbl — 3TO 3HAUUT BBICTABHTH CTOJI CTaHKA C
YCTAaHOBJICHHONM Ha HEM 3aroTOBKOM TakuM o00pa3oM, 4YTOObI HyJeBas TOYKa
3arOTOBKHM (CM. PHIC.2) COBMaJia C OChKO MHCTPYMEHTA, HaxXOJMSIIErocs B pabodem
MOJIO’KEHUH PEBOJIbBEPHOU TOJIOBKH.

JInst 3TOrO0 HYXHO:

1. TlepekiroyaTenb, PacHoIOKEHHBIM Ha IyJbTE YIPABICHHS YCTPOMCTBA C
UITY 2I132-3 nepeBecTH B TOJIOKECHUE «HYIIb

2. Tlepexntouatens 7 (puc.l), pacnonoKeHHbIM Ha MyJbTE CTaHKa, IEPEBECTH
B MOJIOKEHHUE «PYUYHOE YIIPABICHUE).

3. Tymbnepom 22 (puc.l), pacmonoXeHHOM Ha MyJIbTe YIPaBICHHS CTAaHKA,
HaOpaTh HY)XKHYIO OCh TIEpeMENICHHS (X WIN y) U MPpU oMoty Tymonepos 19 u 21
MEPEMECTUTH CTOJ CTaHKA C YCTAHOBJIEHHOM Ha HEM 3arOTOBKOW Ha CTOJIbKO, YTOOBI
HyJIeBasl TOYKa 3arOTOBKHU COBIIAjia C OChI0O MHCTPYMEHTA, HAXOJAIIEerocs: B paboyem
MOJIOKEHUH PEBOJILBEPHOU TOJIOBKHU.



4. Iloka3zaHue BEIMYMH X U y, 0003HAYAIOIIKXCS HA HUPPOBOM TalJIO0 IyJbTa
ynpasienus ¢ UITY, nabpate Ha O10ke KoppekTopoB 21-26. 3HaueHure BeAU4YUHbl Z
— BCErJa HyJH.

4.2.4. HaxoxeHrue 3Ha4YeHU KOPPEKTOPOB

Tymbnep 22 (puc.l) moctaBuTh B MoOJOKEHUE «Z» U TymOiiepoM 19 moaHATh
PEBOJIbBEPHYIO TOJIOBKY B BEpXHEe HCXoaHOoe mnoyiokeHue. Ilepexmtouarenem 4
YCTAaHOBHUTH TIEPBYIO TMO3WIIMIO PEBOJBBEPHON TOJOBKM M KHOMKOH 2 OTBEPHYTHh
PEBOJILBEPHYIO TOJOBKY B 3Ty mo3unuio. HyXHO OTMETHUTh, YTO MOBOPOT
PEBOJILBEPHOM TOJIOBKH MTPOU3BOIUTCS TOJIBKO B BEPXHEM HCXOJTHOM TOJIOKEHUU.

3atem npu nomoimu TyMmMOiepoB 19 u 21 (puc.l) MemyieHHO omyckaem
PEBOJIbBEPHYIO TOJOBKY BHM3 [0 TE€X IOp, IMOKAa 3a30p MEXIY IUIOCKOCTHIO
3arOTOBKH U MHCTPYMEHTOM OYICT paBEH SMM.

[Tokazanust BenmuuuHbl «R», o0o3Hayaromuecs Ha IUEGPOBOM TabJIO MyJbTa
ynpasieHus ¢ UITY naGpats Ha 6110ke KOppeKTOpoB «1-9» mox mudpoii 1.

Ha sty Benmuuuny «R», mpu pabote 1mo mnporpamMme OyJeT OCYIIECTBISATHCS
OBICTPBIN MTOIBOJT PEBOJIBBEPHOM TOJIOBKH K 3aTOTOBKE B IIEPBOM MO3UIIHH.

Hanee TymOaepom 19 BBIBOAMM PEBOJIBBEPHYIO T'OJOBKY B BEPXHEE HCXOHOE
MOJIOXKEHHUE, TIepeKIIIoYaTesieM 4 yCTaHABIMBAEM CIIEIYIONIYIO TTO3HUIIMI0 U HAXOJUM
3HaueHue «Rzy»... «Rn».

4.2.5. IlpoBepka MNpPaBUILHOCTH YCTAHOBKH «HYJEBOW TOYKH» M BEJIMYUH
KOPPEKIIMH COTJIACHO MPOrpaMMme.

1. BKJIIOYUTH CTaHOK.
2. BeiIBUHYTH OJIOK KOPPEKITHH.

3. YCTaHOBUTHh COOTBETCTBYIOIIME 3HAUCHUS «IUIABAIOIIUX HYIEH» «X» «Y»
&« ».

s sToro:

A) yCTaHOBUTH NEPEKITIOYATENb UHANKALIMY B MOJIOKEHUE «HYJIb) ,
MIPU 5TOM Ha JIEBOM BEepXHEM Ta0J0 1U(POBOM MHIUKAIMK JOJDKHO BHICBEUHUBATHCS
3HAUYECHHE TUIABAIOILIETO HYJIS IO OCU X, a Ha HMXKHEM Ta0J1o 1Mo ocH Y

b) HaxkaTh Ha MyNbTE YCTPOUCTBA MEpPEKIoYaTedb Z, OCIE 3TOT0 Ha HUKHEM
Ta0J10 1TM(POBOM MHANKAIIMU OYy/IeT BRICBEUNBATHCS 3HAUCHUE TIIABAOIIETO HYJIS 110
ocu Z (IOMKHBI OBITH BCETA HYJIH).

4.2.6. YCTaHOBUTHb BEIMYUHBI KOPPEKIMU COTJIACHO MpOrpamme s
00pabOTKH TAaHHOW YCTAHOBJICHHOMW JIeTaIn

I aToro:
A) yCTaHOBUTH MEPEKIIIOUATENIh MHAUKAIIUY B TToJ0keHne «Koppekiusy»
Y HaXaTh MEPEKII0YATENb «HAYAIbHASl YCTAHOBKA



b) Haxxats nepexitouarens «PydHoil BBOJ

B) Haxxath nepexitouarens «BBoa»

I') naxxats nepexitouarenb «Ly, 3atem 0,1, 3atem nepexintouatens «LF»

Ha nHmwxnHem Ta6no nudpoBOoll WHIAUKAIIMU JOJDKHO BBICBEUMBATHCS YHCIIO,
COOTBETCTBYIOIIIEE YHCITY, YCTAaHOBJICHHOMY Ha MPOTPAMMHBIX MEPEKII0YaTeNsIX
koppekuuu 01

1) onepupys nepexitouarenu 0,...9 u LF mo Bbie u3nokeHHOW METOIUKe

MOKHO MOCMOTpPETh Ha Tal0g0 UM(POBOM HMHIMKALMM BCE BEIUYMHBI KOPPEKIIMH,
YCTaHOBJICHHbIE Ha MPOrpaMMHBIX nepekitouarensax (02,...09)



JlabopaTtopnasi pabGora Neb

Tema: «Hamagka ropusoHTaNbHO-(PE3epHOro CTAaHKA M JAeJIMTENbHOMN
rOJI0BKH Ha ¢pe3epoBaHHEe KAHABOK HA LWJIHHAPHYECKHX M TOPLEBbIX
nosepxHocTax. O0padorarTh aeTalb».

eab padoThI:

1. HayuuTbcs mnpueMaMm WCHOJHEHHS OJHONM U3 (pe3epHBIX padoT —
dbpe3epoBaHre KAaHABOK Ha IWJIMHJIPUYECKUX U TOPIEBBIX TOBEPXHOCTSX.

2. MByunTh yCTpPOWCTBO MEXAHW3MOB OTCYETA JICIUTEIBHOM TOJOBKH,
METOAUKY UX HaJaJKH, CIIOCOOBI YCTAHOBKHU U KPEIICHUs Ha TOJIOBKE JTUMOA.

3. OcBOUTh METOABI JIECJICHHS, KOTOpPbIE MOTYT OBITh HCIOJIL30BaHBI MPU
paboTe ¢ yHUBEpPCaIbHOU JAETUTEIBHOU FOJIOBKOM.

4. OcBoOUTH CIIOCOOBI YCTAHOBKHU U KPETJICHUS TOJIOBKH Ha CTOJIE CTaHKA.

5. OcBouTh cIOCOOBI YCTAHOBKHW M KPEIUICHUS OMPABKHU B IIMUH/IEE CTAHKA U
WHCTPYMEHTA Ha OIMpaBKe, CIOCO0 MPOBEPKH MX OUEHUS.

1. O6opynoBanue, NpUCIOCO0IeHNsI, HHCTPYMEHT, HATJISI/THBIE TOCOOUS

1.1 T'opuzoHTaNbHO-GPE3EpPHBIN CTAHOK.

1.2 YuuBepcanpHas JeluTeNbHas roJIoBKa, 3aaHss1 OadKa.

1.3 {uckoBbie ¢Gpe3sbl.

1.4 3aroroBku.

1.5 OnpaBku 17151 KpEIUIEHUsI THCTPYMEHTA.

1.6 3aroroBku.

1.7 Yeptexx o6pabaTeiBacMOil 3arOTOBKH.

1.8 HaGop raeuHbIX KiItOUeH.

1.9 N3meputenbHbIi MHCTPYMEHT: IITAHTC€HUMPKYJIh, MarHUTHas CTOMKa C
UHIUKATOPOM YaCOBOTO THUIIA.

2. IlopsAoK BBINOJHEHUSI PA0OTHI

2.1 CooO1iienre TeMbl, I1aHa, TOCTAHOBKH IIENI YPOKa.

2.2 HCTpyKTax MO TEXHUKE 0€30MaCHOCTH.

2.3 VI3yunTh uepTex eTau, mojyiexamnieii o0padoTke.

2.4 BKIIFOUHATH CTAHOK, POBEPUTH €T0 padOTY Ha XOJIOCTOM XOYy.

2.5 IlponsBecTy HAJIAIKy CTaHKA.

2.5.1 OTBectu cTon B yA0OHOE JJIsl HAJa KK MOJI0KEHUE.

2.5.2 YCTaHOBUTH Ha CTOJ W 3aKPENUTh ACIUTEIBHYK TOJIOBKY WU 33IHIOIO
0a0Ky.

2.5.3 B xoHMUYECKOe OTBEPCTHE MITTUHICIS YCTAHOBUTH IIEHTP C TIOBOJKOM.
2.5.4 YcTaHOBHUTH ONPaBKY B LIEHTPaX JAEIUTEILHON FOJIOBKU U 3a]iHel 0a0Kwu,
3aKpEeNUTh XBOCTOBUK XOMYTHKAa B I1a3y NOBOJKOBOM IUIAHKM Ha IIIHAHJEIE



JENUTEIbHON TOJOBKHM, 3aKpeNUTh IMHHOJb 3aaHel 0aOKu, NpOBEpUTH OHEHHE
HMIMHAPUYECKON TOBEPXHOCTH 3arOTOBKH.

2.5.5 YcTaHOBUTH B IINHUHAEIbL CTAHKA ONPABKY M 3aKPENHUTh, IPOBEPUTH
OueHue OInpaBKH, YCTAHOBUTb Ha ONPABKY (Ppe3y U 3aKpENuTh €€, YCTAHOBUTH Ha
X00O0T CTaHKa KPOHIITEHH U 3aKPENUTh €TO0.

2.5.6 YcraHoBuTh 00pabaThiBaeMylo J€Tallb [0 OTHOIICHHUIO K (pe3e B TaKoe
MOJIOKEHHE, 4YTOObI TeoMeTpuuecKas OCh BpalleHus (pesbl pacrosiaraiach Haj
CepeIMHON IIMIMHIPUYECKON YacTu AeTallu, I/ie MPeACTOUT (pe3epoBaTh KaHABKU.

2.5.7 VYcranoBuTh rinyOuHy pe3aHus. [nsg »Toro HeoOXOAMMO MOJBECTH
OCTOPOXHO JIeTallb 0] Bpalawlyocs ppe3y A0 conpukocHoBeHUs. OTBECTH CTON
B CTOPOHY OT (pe3bl U, Belld OTCUET MepeMelIeHUsl Mo JUMOY, MOAHITH KOHCOJb
3aKPENUTh.

2.5.8 Hanaguth TpeOyemMyro 4acTOTy BpallleHUs IITMUHIENS U MoJavy.

2.5.9 TlpousBectu (pe3epoBaHre MEPBOTO Maza, OTBECTH CTOJ, PYKOSTKON
JIEUTELHON TOJOBKM TMOBEPHYTH IIMUHJEIL Ha TpeOyemblid yroi, (pe3epoBarth
CJIEIYIONIYI0 KaHABKY.

2.6.10 Cuatp 00paboTaHHYIO JI€Tallb CO CTaHKA, UMEIOIIMUMUCS CPEJICTBAaMU
U3MEpEHUs MPOBEPUTHh COOTBETCTBHE 00paOOTaHHOM AeTalld TPeOOBaHMIM YepTexKa.



OTYET
1o JabopaTopHoii padbore Ne6

«Hajaaka ropu3soHTAJIbHO-(PPE3ePHOro CTAHKA U ACJMTEIbHOU IOJOBKHU
Ha (pe3epoBaHMe KaHABOK HAa NUJIMHIAPHYECKHMX M TOPLEBBIX
noBepxHocTax. O0padorarTh aeTalb».

1 JlaTb KpaTKyro TEXHHUUYECKYIO XapaKTEPUCTUKY CTaHKA.

2 llepeuucnuth NTPUMEHSEMBIN pEXYIUA HMHCTPYMEHT (HaAauMEHOBAHUE,
MaTepuan).

3 IlepeuynciuTh U3MEPUTENIbHBIN UHCTPYMEHT.

4 llepeyucnuTh BCHOMOTATEIbHBIA HMHCTPYMEHT: OINPAaBKH, JIEPIKABKH,
XOMYTHKH U JP.

5 CocTaBUTh HEOOXOAUMBIE DCKU3EL.



JlabopaTtopnas paGora Ne/

Tema: «O3HakomiieHHEe ¢ YCTPOMCTBOM M PpadOTOii OCHOBHBIX Y3J10B
(¢pesepuoro cranka ¢ UIIY, Hajaagka craHka Ha 00padOTKY 3aJaHHOM 1eTaJIW).

1.HEJIb PABOTBI: IlpakTthueckoe O3HAKOMIICHHE C YCTPOMCTBOM H paboToit

OCHOBHBIX y3J10B (ppezepHoro ctanka ¢ YIIY, nanankoil ctaHka Ha 00paOOTKy 3aJlaHHOMN
JeTalH.

2.ACXOJHBIE JTAHHBIE: O6opynoBaHnue, OCHACTKa, pUCTIOCOOJICHMUS,
MPUHAICKHOCTH, JTOKYMEHTALINH.
2.1. Cranok tuna 6P11M®3-1 ¢ YUITY 2P32.

2.2. Pexyiue HHCTpYMEHTHI (ppe3a, CBEpIIO)

2.3. IIpucniocobnenune s 3aKpEIUIeHUs] 3ar0TOBKHU-TIPUXBATHI, YIIOPBI

2.4. IaMepuTenbHbIC HHCTPYMEHTBI: IITAHT CHITUPKYJIb, THHCHKA

2.5. TexHonorudeckast TOKyMEHTAIUS TI0 pa3pabOTKe YIPaBIIAIOMICH TPOrPAMMBI,
YepTeXK JICTAIH, PACUETHO-TEXHOJIOTHUYECKAsK KapTa, PyKOIHCh IPOTPaMMBI.

2.6. 3aroTroBka jeraau

2.7. PyKOBOJICTBO IO 3KCIUTyaTaIlliy CTAHKOM

2.8. UHCTpyKITHMS 110 TEXHUKE 0€301MacHOCTH

3.OBIIME CBEJAEHUA O CTAHKE 6P11M®3-1

3.1. HaznaueHnue u 0061aCTh TPUMEHCHHS
BeprukanbHo-¢hpe3epHsbiiit KOHCOMBHBIN cTaHoK ¢ YITY u uHCTpyMEeHTaIbHBIM
Mara3uHOM, HETIOBOPOTHBIM BEPTHUKAIBHBIM IIMUHIEIEM U HETTOBOPOTHBIM CTOJIOM
6P11M®3-1, npenna3zHaueH Jjisi MHOT'OIIO3UITMOHHON 00paOOTKU U3 CIIOKHOTO
npoduiis U3 CTaiu, 4YyryHa, IBETHBIX MeTa/lIoB. Ha cTaHke MOTYT BBITTOIHATHCS
pa3nuYHbIE BUIBI 00pabOTKU: Ppe3epoBaHme, pacTaunBaHUE, CBEPIICHHUE,
3€HKEPOBaHNE, pa3BepThIBAHNE, HAPE3aHUE PE3bOBI U JIP. 32 OJIUH YCTAHOB JCTalIN
JIaHHBIN CTAaHOK OCHAILEH CUCTEMOU mporpaMMHOro ynpasienus 2P32, umeer
aBTOMATHUYECKYI0 CMEHY HHCTPYMEHTa M YMeeT paboTaTh OJTHOBPEMEHHO 10 TPEM
YIPABISIEMBIM OCSIM.

3.2. TexHuueckas XapaKTepUCTHUKA CTaHKa:
3.2.1 Pa3mepsr paboueit moBepxHOCTH cToia, MM:1000x 250
3.2.2 Hauboupiiee nepeMerieHue cToia, MM:
B TIpo10JibHOM Hampasinernn -630; B monepeunom Hampasieranu -300;
B BEPTUKAILHOM HampaBieHun -350
3.2.3 PaccrosiHHE OT TOpIa MIMUHACIS 10 padodeil MOBEPXHOCTH CTOJIA, MM
nHanMmenbltiee -50; panOosnsinee -400



3.2.4 PaccTosiHUE OT IMUHJENS A0 BEPTUKAIBHBIX HAIPABJISAIOIUX CTOJA, MM -345
3.2.5 Ilpenenbl yacToT Bpaiienus, o0/mun -63-2500

3.2.6 KonunyecTBO 4acTOT BpalleHus IPU NPSIMOM 00paTHOM BpaiueHnun —Z=17
3.2.7 llpenensl moaay croja, MM/MuH -6-4800

3.2.8 Hauboubliiee ycunue nojgayu kaxaou ocu, kH-8
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4.3, Pemmm «llonew wanpan ="

Hancmuie D, Oyaer iuupoBatbest "TIonek kapa”. Hpon e e o i
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Havaia  nporpanines,  HP, S DYHCT i poBaLey 5o e e



LEN

crpoke  "Haiity",, HamMMTe'-@.. [lpu sToM Ha BepxHeil cTpoke Gyner
UHIMUMPOBATLCA: NOUCK Kajapa % I, Ha HMKHEN CTPOKe - HCHOJIHEHO, ¢

Habupas no nauxoit Meroauke HOMCp Kaapa BMECTO HAUQIA 1POrPAMMBI,
HaHAUTE HYXHbIA No,

4.4. Pexxum "PEJJAKTUPOBAHUE" D ;

Hammure@ 6yner WHAMUMPOBATHCH
Penaktop ‘ 30Ha ;

3apaiite Ne 30HbI, Haxas HP , §; I —@ , OyeT uHAMLMpPOBaTHLCH
Penaxrtop : 3oual

Habepute HOMep nporpammsi, Hanpumep, HP, % ; 2. Ha nociienneit crpoxe

BoicBeTHTCA %0 2; '

Haxmure -E_D> Eciiu nporpaMmel B NaMsTH HET, TO Ha NOC/AEAHEH CTpoke -
BbLICBETHTCA "HHGOPMaLMU HET", a €ClIU €CTb, TO HA HKPaHE BbICBETHTCS
Pepakrtop 3oHa |

i Ak

Haxxumas .KHaBH[ﬂy@ » MOXKHO NOCJIEN0BATEILHO KAAp 3d KaApOM BbIBOAHTb
Ha HHAHUKaLHUIO nporpaMMy H ﬂpQH3BO}IHTb eé 0Tpa60TKy.

4.5. Pexxum "Py‘IHOI/I BBOX" @

Hammme@ Oyzer  HHAMLMPOBATHCS "PY‘{HOI/I BBO/". Habepure ¢ I10
uH(bOpMaLMIO Kaapa, KOTOpbIH HeoGXoANHMO oTpaboTaTh, Hanpumep,
CCO X+10_OOO Y+10000. fist 3TOro HaKMHUTE:

BP; C; HP;0; O;:.
BP; X HP;+; 10000 -9
BP; Y; HP;+; 10000;

Hns ob6paborku kazipa Hammnrem."
Ipu pabore B pexume "PYYHOM BBO/I" Bo3MOXKHBI Te iKe PEXUMbL, HYTO U B
pexume "ABTOMATI/IL[ECKI/II/IT'.

4.6. Pexum "ABTOMATUYECKUIN". <D
[lpenBapuTenbHO YCTAaHOBUTE  pELIUM E>, ANS 4Ero  HAKMHUTE

HP; %; 1

, Oyner uwnpuumposatbes "Haitv". Haxwmure, Ha sepxuei

_ ctpoke BoicBeTUTCS "TloMck Kagpa", a Ha HUKHEH - "MCnosiHeHO".



[lepetinure B pemnma, DJI 4ero Ha}i’\'MM'I‘eB , g HC BrmoyvnTs

’.

CHUPOCUCTEMY HUWKUTHCM : , 34TEM  KHOINKY .Bll&l YLOM IKe, nysibte, ”

Cranok Oyaer sectd pabory no porpamMme B aBToMaTHHECKOM PEKHME.
B pemime aaomomuu NOAPEHKUMBI.

4.6.1. JInst yCKOpEHHO OTpabOTKH 1IPOrpaMMbl HaxaTh KilaBHILly
Ha sropott crpoke nossurest uudopmauus: YCK.

— a—)
4.6.2. JLiis nokaapoBoit 0TpaboTKH MPOrpaMMbl HAXKaTh KILABKLLY _—_—>

Ha skpane unpuuupyercs: KJIP.
4.6.3. OcHoBHas NporpaMma /Kaapbl, OTMEUEHHbIE/ - POLYCK, HE 0TPadaTLIBatO rey

D,

4.6.4. DBnoxuMpoBKa JBUKEHHS! / - oTpaGoTKa Iporpammul Ge3 Bbidadn

....Ha skpane sbicserntest: OCH.

. Wy - |
uHpopMmauui Ha npusoj. llpy HaxaTny KhaBHIIK urauunpyercs: BJIP,

# MST

4.6.5. Brokuposka T€XHONOIHH

7 MST

CTAHOK TeXHOJNOoru4eckux komand. [lpu namxartun unauuupyetcs: BJIT.

-

, (7
4.6.6. OcTaHOBKa 10 KEJNAHHUIO ONEPATOPE === ~ OCTAHOBKa4 IPOrpaMMbl Ha

Kajipax, B KoTopble BBeieHa komanga MO 1. [pu, ua;;cii‘mkx YOH - KiIaBsHIuK
BoicBeunBaercs MO1.

4.6.7. [lnsi uuknuuecKkoi oTpaboTKH NporpaMmbl HAKaTh KiaBHilly
Ha skpade unanuupyercs: LIK/.

4.7. Pexum "CBPOC" AR

4 |
Haxarb knaBuuy , [IpY 3TOM Ha 3KpaHe OyJeT MHAULUPOBUTLCH

C6poc 3ona |
Haxartb xnasuiny [lo 4CroNHEHUIO HA NOCHEAHEH CTPOKe BLICBETHICH
UCITOJIHEHO. '

4.8, Tlepexon Kk pexumam, 3agasaembiv [1C,  0pousBoinTes  1IEpPEBOIOM
repeksoyaTest pexumos padotst Ha I1C U3 monoKeHus NpOrpumMMa B HOJOKEHHE,
COOTBETCTBYIOLIEE PEKUMAM PYHHOTO YIIPABJICHHS. _
INporpammuoe obecnieuenue ofecrieduBaet BollOJIHEHHe peanmos "Hanaaka®,
"Uexoanoe".

JUIt _ BbINOAHEHUA  TOAPEKUMA  HEOOXOAMMO  HaXaTrL  KiaBHiy

,- 0TpabOTKa NPOrpamMmbl O3 BLIAAYHA HA




5. [lopsi10K BbINOJIHEHUS PadOThI

5.1. Osnakomnenue ¢ [1O (mynbrom onepampa) u I1C (nynbrom C\dHKd) puc. l 2
Tabn. 1-2.
5.2. Hananka craHka 2 3
Hananka cranka Ha 06paboTKy AeTaly COCTOMT U3 CIIElYIOLUX 3ICMEHTOB:
yCTaHOBKA PEXYLLEro HHCTPYMEHTa, .
yCTAHOBKA M 3aKpelnjieHue 3aroToBKH,
"npuBs3Ka" oced KOOPAUHAT AeTalll K OCAM KOOPJIMHAT CTaHKa,
"npuBsi3Ka" UHCTPYMEHTA K CHCTEME OTCHETa
5.2.1. YCTaHOBKa U 3aKpellIeHHe 3ar0TOBKH.
3aroTosKa ycraHaBAMBaeTCH Ha CTOJI U KPEenuTed C MOMOILLBIO anXBd OB ¢ ynopos.
5.2.2. YcTaHOBKa U KpelleHWe PexyLero HHCTpyMeHTa.
Heoﬁxonummﬁ PexyLuii MHCTPYMEHT Al 06paboTKM AeTajiu, yCTaHaBiMBactcs B
OHpeAENEHHbIC MO3HLIMM MHCTPYMEHTAILHOIO Marauia CorjiacHo yupasisioniei
HPOIPaMMb clieaytolmm obpasom:
lkpucmu&mvulb 7K} uul‘omummcxol 0 pexpmu tiepeseetit i peacim «HAJIAJIK AR,

BKJIIOYMB: TymOiep BBEpX, NepeiiTd B pexum "ucxoaHoe". llepemeinenune
cToNa 110 TPEM KOOPAMHATAM B HCXOJHOE OCYLIECTBUTH 100HEPEIHBIM BKIIOYEHUEM

TyM6ﬂepOB‘x J ' Z*

BbIXOJ CTOMAa B HCXOHOE MONOKEHHE CHILHATM3UPYETCs 3aXHIaHUeM JaMIlo4KH
COOTBETCTBYIOWIMX KoopauHaT. Jlo/Ha [pOM30MTH OpUEHTAaUMa iMHAens C
uHCTpyMeHTOM. [lsH)KeHHEe MarasuHa BOEPEM OCYLIECTBUTb, AOCTABHB cy«]mep B

BepxHee NOJIOKEHHE E] . Ha I1IC srumouenuem tymbuiepa puus .} paKaTh

udcrpyment. Ha  croiike  HITY '1‘yM6nepN CBKAIOMUTE  BHM3,  OLYCTHB

MHCTPYMEHTA/IbHBIA  MarasvH, BKJIIOYMB TymOnep Bl)im‘\/ OCYLLIECTBAAECM
IOBOPOT MarasWHa, OTBICKUBAs HYXHYIO HaM MO3UUMIO. ¥YCTAaHOBUB MHCTPYMEHT B
HY)KHbl€ TMO3MLMH, NOABEM W OTBOJ MarasHHa oc.ymecmnﬂercs: B 0oOpaTHOM
nopsjKe,. NepeBoas TymOnepa B BepXHee NONOXKEHHE.

5.2.3. Ilpussi3Ka oCeil KOOpAUHAT JETallH K OCAM KOOPAMHAT CTaHKA.

B wnuHaenb Gppe3epHoro CTaHka 3aKpenuTe HHAWKATOpHbIA LeHTpoMCKatrens puc.d
WIM ONTHYECKUH ULEHTPOUCKATeNb pHC. 2, B LEHTPajlbHOE OTBEPCTUE CTOJA
YCTaHOBMTE LWUTHIPb (LEHTP).
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l"lpousscnme Bblxo,u CTOJIa B UCXOJIHOE TOJIOKEHHE TTO nym\ry e e

BKJIIOUUB TymOnep © BHN3 NEpeiTH B pexum "Hanaaka",

LlenTp ycraHOBOUHOTO LITHIPS YCTAHABAWBAETCS TOMHO 1O OCLIO wintest. Och
IUTMHARIIA TOYHO COBMANACT € UCHTPOM UITBLIPS TOMA, KOILA HOJOKCHIE CTPENKH
HHIMKATOPA NPH €rO BPALICHHH OCTAHCTCH HEHSMCHHLIM WM KOUIL KOHTPOSLITLIE
PHCKH OKYJSIDa COBIAJAGCT ¢ pUCKaMH Ha wruipe. Tocue cosmetenns neirpa
WTLIPA € OCBIO WINHHACHS BBIBCAWTE Ha dKpat nooHepéuno ocu X u Y ndKaruem
KJaBHLL :

y
BP; X;<5> |
Eare ; - M oJanuple sandiiMte 8 pabouyro rerpain, Hanpumep, XOC
+310165,

BP; V3 e - u pannsie Y OC -147255.
KoopnuﬂaTy no ocu Z npumem  : Z OC - 92000

e o .
Ha ﬂ(" fiepeKkIioyarTeb NepesecTd B pt:zKl/IM [iporpamma :’ LHa 11O pakars

B 15 § 65 P .
KnaBuuy i , Ha 3KpaHe OyUeT HHANUHPOBATLUS

BBo 30Ha 6
¢ 10
Bson ripousBofuTe ClefyoLaM obpasom:
0;+: 3 I;0; I; 6; 5 *@
Li - L 4; 15 2; 5 5%
p; 25 9 2303 03 0:,8>






B peiume "PepakruposaHue” NPOCMOTPUTE  HPABHABHOCTL - BAIUCTO — BBOJ.
ups §; B 1>

Ecau npy BBOAE BbI JOMYCTHIIH owubKky, Hanpumep, I; -149255, 10 Bam 3Ty CTPOKY
HeoOX0AMMO BBECTH 3aHOBO:
5> wriss; 6> 3 { >
. L R . P Oyner HHAMIUPOBATHLCS

Bsoa. . 3ona-6

CIIO !
Haskmure xnasum HP; I, - 1;4; 75 2355 5 u npoBepbTe NpaBuiLHOCTL B PeKUME
“Penaktuposanue”. B namate YUITY BBOAATCS PACCTOSIHMA OT HY/si CTaHKa 10 och
LITIMHAETA.
5.2.4. "TlpuBsi3Ka" HHCTPYMEHTA K CUCTEME oTCc4ETA. ;
Jins "lNpussska" MHCTPYMEHTa K CHCTEME orcuéra HeOOXOJIMMO BBECTH BbUICTLI
peKyLIero MHCTPYMEHTA.
[lpousseauTe BBIXOA CTONA MO OCAM B HCXOAHOE NOJNOKEHHE O nyukry 5.2.2.
CorjacHO yNpapisiolied Nporpammbl MOABEAHTE aepsbil - uucrpyment T1

JaKpenuTe ero 8 MUHAEE. Buiuouns Tymouep . BHU3 HEPEHTH B PEiHHM

" - 0] Z -BP; Z ;Q
Hajlafka", HaXKaTHEM KlaBHILU BbiBEAUTE HA DKPAH OCb

Byuitouns  Tymbiiep ‘Z BBEPX MOABOAMM 3arOTOBKY MO PE3KOr0 Kacallusi €O
csepiom TI. ’
3navenne, Hanpumep: ZOC -183500 3anucbiBaeM B paGouyto Terpaib, Takoe ke
JeHCTBUE IPOM3BOAUM C MHCTpYMeHTOM - T2 /ppesa/ n 3nayenne, HanpHMmep: 20C
- 196890 3anuceiBaem B pabouyio TeTpaib. ;
Jlns onpeneneHds KOPPEKUMM Ha JUIMHY PEXYLWEro HHCTPYMEHTA [IPOHIBEAMTE
HeOOXOAUMbIe BHIYHCIIEHHS. “ LS
[No nporpamMme B oOpaboTke A€TajlM MPUMCHACTCA dpesa - Ha He€ HEOOXOAUMO
BBECTH KOPPEKLIMIO Ha pajuyc. '

T2-7412=6000 «
ITH JaHHbie BBEAEM B 30HY 4 - 30HY KOPPEKTOPOB.
Ha IO nepekoyaresb EPEBECTH B PEKUM [POrpamMma .

o H 5 40 >
Ha [10 HaxaTb KiIaBHLIW , X Ha .IKpaHe-

BBICBETHTCA f Bron 3ona 4
St 4 c 10

.-

HP:IO,:-9.1500€ -
,  12;+6000 '
13;-104890‘0-‘ B pexume "PenakTupoBanue” MPOCMOTPUTE

npaBuJILHOCTH Baulero Bsoja. Ecnu pomycTuiid owubKy, TO HYNKHYHO CTPOKY
peeauTe cHosa B pexxume "Beoa" ¢ I10 B 4 30Hy.
P
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JlabopaTopHnas padora Ne 8

Tema: «HacTpoiika u Haj1aaKa 3y00/10/10€:KHOI0 CTAHKA /151 HApe3aHus

NMJIHMHAPHYECKOro 3y04aToro KoJjeca ¢ npsiMbIM 3y0om».

1. OEJIb PABOTDI:

1.1
1.2
1.3

O3HaKOMHUTBCS C yCTPOKWCTBOM CTaHKA.

O3HAaKOMUTBCS C IPUEMaMH pabOTHI HA CTaHKE.

Hayuutbcst mnpakTHYeCKMM MpueMaM HalaJkd: TpeOyeMOoW YacTOThI
JIBUKEHUS N1010sIKa; KPYroBOW TMoOJayu; TUTapbl oOKaTa W JIeNICHUs;
BpE3aHMe J10JI05IKa B 3arOTOBKY.

2. OBOPYAOBAHHUE U UHCTPYMEHT:
2.1.
2.2.
2.3.
2.4,
2.5.
2.6.
2.1.

3y00/10710€KHBIN CTAaHOK.

KoMImiekT cMEeHHBIX 3y04aThIX KOJIEC.

Jlonosk.

OmnpaBka 1Jisl 3arOTOBKH.

3aroToBKa JIETAJIH.

Ha6op ciiecaproro nHCTpyMeHTAa.

MeputenbHblii  MHCTPYMEHT: MHAMKATOP; IITaHreHuupkynp (0-150;
IMITAaHTeH3yOOMED; 3yOOMEPHBIN MUKPOMETP WK WHIWKATOpHAS CKOOa.

3. HOPAAOK NPOBEAEHUSA PABOTDI:

3.1
3.2
3.3

3.4.
3.5.
3.6.

O3HaKOMHUTHCS C YCTPOWCTBOM CTaHKA.

O3HAKOMHUTHCS C YEPTEIKOM JIETAH MOJIeKAIIEeH 00paboTKy.
ITo maHHBIM BBITTOIHAEMBIX PAcUe€TOB HA MPAKTUICCKOM 3aHATHH:
HACTPOUTH KOPOOKY CKOPOCTEH;

HACTPOUTH KOPOOKY KPYTOBBIX 10J1aY;

HACTPOUTH IETb JCICHUS U OOKATKH,

YCTaHOBHUTH PACUETHYIO JJIMHY XO/a J0I0sKa;

YCTaHOBUTH IITyOMHY Bpe3aHus JOJIOSAKA U paTUuaIbHYIO MOaqy;
YCTAHOBUTD JIOJOSK;

YCTaHOBHTH 3aTOTOBKY.

Hape3sats 3y0uaToe koeco.

[TpousBecTr HEOOXOAMMBIC U3MEPEHHUS.

CocTaBUTh OTYET O MPOJICIIAHHON padoTe.



1. O3HAaKOMUTHCS C YCTPOMCTBOM CTAHKA.

TexHuyeckas xapakTepucTruka ctanka moaeau 5140:

HaubGonpmuii auametp 00pabaThiBa€MOro Kojieca, MM 500
HaubGonpmuii pazpe3zaeMblii MOlyJib, MM 8
IIpenensl paccTOSHAS MEXAY IIIUHJIEIEM CTOJIA U IITOCCEIEM, MM 75...225

O N Ok wWwNE

3.2.1.

3.2.2.

2. OCHOBHBIE YACTH CTAHKA

[Tanens ympaBneHus.
Jpoccenb st peryaupoBKH CKOPOCTH BPE3aHMUsL.
Crolika.
Cymmopr.
Jon6sx.

3aroTroBka.

Croun.

CraHuHa.

Pucynok 1. 3y6omon0exHbIl moxyaBTomMaT Moaeau 5140

Hactpoiika ctanka Ha TpeOyemyro mjis pabOThl 4acTOTy ABOWHBIX XOJOB B
MUHYTY TPOU3BOJIUTCA C IMOMOIIBID KOPOOKH CKopocTeil. bioku kopoOku
CKOPOCTEH yCTaHABIMBAIOTCS B HY>KHBIE IMOJIOKEHUS ITPU TOMOIIN PYKOSITOK.

Hactpoiika cranka Ha TpeOyeMyr KpYroBy TOJady TMPOU3BOJIUTCS C
MOMOIIFI0  KOPOOKH  KPYroBbIX mojad. bioku  KopoOku  momad
YCTaHABIIUBAIOTCS B HY)KHBIE MOJIO)KEHUS MPU MTOMOIIM PYKOSATOK. Bpamienue
N0JI0SIKa HACTpaumBaeTCsl W3 YCIOBHS, YTO 3a OJWH JIBOMHOW XOI JOJIOAK
JOJDKEH TOBEPHYTHCSI Ha OINPEJETIECHHYI0 YacTh JUIMHBI JIYTH JJIMTEIbHON



OKpPY)KHOCTH Joyi0sika. JlnuHa 5TOM 4YacTH AYrd Ha3bIBACTCS BEIUYUHOUN
KpPYI'OBOM IOJAYH.

3.2.3. Hactpoiika BpalleHHs 3arOTOBKM OCYIIECTBISETCA YCTAaHOBKOM CMEKHBIX
3y04aThIX KoJiec a, b, ¢, d B rutapy jejieHust 1 OOKaTKU 10 CXEME:

Vil B Xi |
X A

D !
¥ £

3.2.4. YcTaHOBKY pacueTHOW JUIMHBI X0Ja J1070ska L OCYIIeCTBISIIOT ¢ TTOMOIIBIO
BuHTa XV M0 CleNHAIBHON IIKaje Ha KPUBOIIMITHOM Jucke. JIMHA JOKHA
NOpeBbIIATh JUIMHY Hape3aemMoro 3yba Ha 5...20 MM B 3aBHUCHUMOCTH OT
IIUPUHBI BEHIIA. JTa YyCTaHOBKA JOJDKHA OBITh OCOOCHHO TOYHOW TIpH
00paboTKe KoJIeC ¢ 3arICUUKOM HIIM OJIOUHBIX KOJIeC, YTO Obl n30exaTh yuapa
J0JI0SIKA O TOpEI] 3arOTOBKH.

3.2.5. Hactpoiika cTanka Ha TpeOyeMyl0 paauaibHYyIO MOAady IMPOU3BOAUTCS C
MOMOIIBIO Ipoccens 2.

PanuanpHOE Bpe3aHue MPOMCXOAUT O TEX IMOp, MOKa YHOp HE Ha)XMET Ha
MyTEeBOW BBIKIIIOYATENh KOHIIA BPE3aHUs M HE TIOCTYIUT KOMAaH/1a Ha MEePEKII0UeHNe
JIBOMHBIX XOJ0B, MEPEKIIOYCHHE TOJIa4yd W BKIIOYEHHE cueTyuka. Pabora crmcka
3aBUCHUT OT TOT'0, KAKOW BbIOpaH IUKI pabOThl — OJHO-, IBYX-, MJIU TPEXITPOXOIHBIH.
[Ipr 0AHOTIPOXOAHOM ITMKJIE CUETYMK Cpa0aThIBAET MOCJE MOJIHOT0 000pOTa JeTaau
U JaeT KOMaHJy Ha OTKJIIoUeHUe cTaHka. [[ns pa®oTel npu 2-X win 3-X MPOXOJHOM
[IUKJIE HEOOXOUMO YCTAHOBHUTH 2 WJIM COOTBETCTBEHHO 3 ymopa IIyOMHBI Bpe3aHUs
Ha CrenuasbHOM OapabaHe ympaBleHHs: IUKIOB OyIeT CTOJNBKO, CKOJBKO
YCTaHOBJIEHO YIIOPOB.

3.2.6. YcraHoBKka q0n0sKa.

JIonmOsK TUTOTHO HACAXWBACTCA HAa MIMUHJEITH CTAaHKA PEXYIIMMHU KPOMKaMU
BHU3 U 3aTATMBAETCS Taiikoil. [IpaBUIBLHOCTh YCTAHOBKM J10J05IKa MPOBEPSIOT
uHANKaTopoM Ouenus. buenne nonbska ve qomxHO npeBbimath 0,01 — 0,02MmM.
YcraHoBKy [M00SIKa MOYXHO OCYIIECTBJISTH 10 OAHOMY W3 BapUaHTOB,
yKa3aHHOMY Ha PUCYHKE.

3.2.7. YCTaHOBKY M KPEIUJIEHUE 3arOTOBKH OCYIIECTBUTH IO OJHOMY W3 BAPHAHTOB,

YKa3aHHOMY Ha pucyHke. [[paBHIIBHOCTh YCTAHOBKU MPOBEPSAIOT UHIAUKATOPOM
Ha paJlalibHOEC OMEHWE U MapaJICIbHOCTh JBHXKEHUS J0J0SKA OTHOCUTEIBHO



ocH onpaBKU. buenne onpasku He A0JKHO npeBbimaTh 0,01 MM Ha paccTossHUM
200 mm ot moBepxHocTu crona u 0,008 Mm y ero nmoBepxHoctu. Jlomyckaemoe
Oouenue HapyxHoro nuametpa 3arotoBku 0,01...0,05 mm (B 3aBUCUMOCTH OT
MOJYJIsl, TUaMeTpa U HE0OXOIMMON TOYHOCTH HAPE3aeMOro KoJieca).

3.2.8. BzauMHyI00 YyCTaHOBKY JI0J0sika M 3aroTOBKH OCYIIECTBUTh IO CXEMeE
YKa3aHHOM Ha IHUCYHKE.

3.3. BKIIIOYUTh CTaHOK U 00paboTaTh JeTalb.

3.4. Ilpou3BecT KOHTPOJIb (€CIM HEOOXOIMMO) HAPE3aHHOI0 3y0YaToro KoJeca.

3.5. CocTaBUTh OTYET O MpOJEIaHHON padoTe.

OT4er 1o npojenaHHoN paboTe AOKEH CONEPKATh:

e OmnucaHue CTaHKa,
e OnucaHue HEKOTOPBIX MEXaHU3MOB,

e DCKU3HL.

B ortdere momxHO OBITH KPAaTKO yKa3aHO BCE OTHOCSIIMECS K HEMOCPEICTBEHHOM
HalaIKe.



\I\\

Pucynok 3. Cxembl yCTaHOBKH U KpETUJICHHUS OJIOsKA: @ — HEMPaBUIILHO (Manas

TJI0IIA/Ih OMIOPHOTO Kouia 1); 6 U B — MpaBUIIBHO; T — C 3y04aTOM OMOPHO# 11aitboit
2.

NS

Puc. 4 Cxembl yCTaHOBKHU U KPETUICHUS 3aTOTOBKU IIPU 3y0O0JONOICHUU: a —
3yOuaToro Kojeca; O — BEHIIa; B — IMaKeTa KOJec.
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JlabopaTopHnas padora Ne 9

Tema: «Hacrpoiika m Hajgaaka 3y00dpe3epHOro CcTaHka I Hape3aHHs
NWJIHHAPUYECKOro 3y04aToro Kojeca ¢ BAHTOBBIM 3y00M»

1. HEJb PABOTBI:

1.1.03HaKOMHTBCS C YCTPOMCTBOM U LIUKIIOM pabOThI CTaHKA.

1.2.03HaKOMHTBCS C IpUEMaMH pabOThI CTaHKA.

1.3.Hayuntbcs TpPaKTUYECKUM TMpUEMaM HaJaJKh: TpeOyeMoll dYacTOThI
BpallleHUs] YEepBAYHOW MOAYIbHOW  (pe3bl; BEPTUKAIBHOW  IMOAAaYn
¢pe3epHOrO CynmopTa IO HAMPaBISIONIMM CTOMKH; BpalleHHE CTONAa C
3aroTOBKOM (Hayjiagka TIenu JeNeHUs W OOKaTKH); JOIMOJHUTEIBHOTO
BpAIllEHUsSI CTOJIA C 3arOTOBKOW JJIsi 00pa30BaHUsl BHHTOBOTO 3y0a (Hamamaka
nenu auddepenimana); ¢pe3bl Ha TpeOyemblii yrojd MO OTHOIICHHIO K
3aroToBKe (pa3BoOpoT Ppe3epHOil TOJOBKH); TIIyOUHBI (pe3epOBaHMUS.

2. OBOPYJAOBAHHUE U UHCTPYMEHT
2.1.3y60(ppe3epHblii CTaHOK.
2.2.KOMIIJIEKT CMEHHBIX 3y0UaThIX KOJIeC.
2.3.Uepmsunas MonynbHas (pesa.
2.4.0rmpaBka Ji1s1 yCTAaHOBKHM 3arOTOBKHU Ha CTaHKE.
2.5.3aroroska nerajien.
2.6.Habop ciecapHOro MHCTpyMEHTA.
2.7.MatepuallbHbIi MHCTPYMEHT: HWHAMKATOP YacOBOIO THUIA CO MITATHBOM;
mTaHreHIUpPKyYIb 0-125 MM; mtaHrep3yoomep, 3y0OOMEpHBIA MUKPOMETD.

3. HOPAJOK NPOBEJAEHUS PABOTHBI

3.1.03HaKOMUTBCS C YCTPOHUCTBOM U ITUKIIOM paOOTHI CTaHKA.

3.2.03HaKOMUTHCSA C YEPTEIKOM JICTATU TIOITISKAIIeH 00padoTKe.

3.3.1lo0 gaHHBIM BBIMOTHEHHBIX PACUYETOB HA TMPAKTHUYECKOM  3aHSATUU
O3HAKOMUTHCS U BBITIOIHATH CIEAYIOIINE PUEMbI HAJIAIKH:
3.3.1. YcTaHOBKa PyKOSITKOM 4aCTOTHI BparieHus: (hpessr;
3.3.2. YcTaHOBKa  BETWYHMHBI  BEPTUKATBHOW  TOJAaYM  PYKOSITKAMH

MIEPEKITIOYCHUS T10/1a4;

3.3.3. Hamanka rutapbl oOKaTa u JeIeHUS,
3.3.4. Hamanka rutaps! quddepennuana;
3.3.5. YcTaHOBKa HHCTPYMEHTA;
3.3.6. [ToBOpOT cymmopTa Ha Yo CIIHPATH U3ICITHS;



3.3.7. YcTaHOBKA U3CIIHA,
3.3.8. YcTaHOBKa HalpaBiIeHUs 110/1a4y;
3.3.9. YcraHoBKa HamnpaBieHus BpallleHus: Gpe3bl U U3AeNns;
3.3.10. YcraHoBKa MEXIIEHTPOBOTO PACCTOSHUS,
3.3.11. Hananka no nuMOy paauaibHOrO BpEe3aHuUs;
3.3.12. YcranoBka ynopoB OKOHYaHuUs (ppe3epoBaHus;
3.3.13.Hape3sarts 3yOuaToe KoJieco.
3.4.1IpousBecT HEOOXOAMMBIE U3MEPEHHUS.
3.5.CocTaBuTh OTUET O TIPOJIETIAHHON padoTe.

3.1. O3HaKOMJIEHUE C YCTPOMCTBOM U LIMKIJIOM paboThl cTanka moj. S3A30.
TexHuuyeckue xapakTepUCTUKU CTAHKA:

HaubGonpmuit auameTp ycTaHaBIMBAEMOTO U3IETHUs, MM 320
HauGonpias qMHHA Hape3aeMbIX KOJIEC, MM:

psIMO3yObIX 220

c yrjioM HakJioHa =30 150
HauGonpuiuit Monyinb Hape3aeMbIX KOJIEC, MM 6
Konyc oTBepctus ¢pesepHoro mmunaens Mopse S
[Ipenensl yacTOT BpalieHus MIUHEIS Gpe3bl, 00/MUH 50...400
[Tpenenst mogau, MM/006:

BEPTUKAIIBHOM 0,63...7,0

paauaIbHOM 0,3...2,0
CKopocTh OBICTPOTro MEpeMEIIeHUs cala30K CyIIopTa, MM/MHUH 300

OCHOBHBIE YaCTH CTAHKA:

CT — cranuna, [IC — mepennsas croiika, KII — kopoOka mepemau, [1Y — mymnsT
ynpasienus, KC — kopo6ka ckopocteit, MTII — mexaHnu3M TaHTeHIIMAIBHON T0/1a4H,
3K — 3amutHbIil k0xyX, CII — cynnopt, 3C — 3agussa croitka, MIIC — mexanusm
noasoja crosa, CJI — cron, L[3U — nununap 3axuma mzgenus, CC — canasku
cymmopra, CIIC — cma3ka mnepemneii croiiku, JA®d — muddepenmuan, 'K —
ruapokoMmyHukanus, 31 — anekrpoasurarens, D1 — snexrpocunosoit mkad, MPB
— MEXaHu3M paauaibHoro Bpe3anusi, MTC — MarHUTHBIN TpaHCTIOPTEP CTPYKKHU, PJI
— peaykrop, BXK — 6ak mist oxnmakaaromiei KU IKOCTH.

Opransl ynpaBieHUs:
1,2 — pyKOATKH TIEpPEKITIOYEHUsS Tepenad; 3 — MaHelb YIPaBICHHUS CTaHKOM; 4 —

CMEHHBIE IIKHMBBI; 5 — PYKOSATKAa IMEPEKIIOUYEHUS CKOpocTer; 6 — KBaapar
MEPEKIIIOYCHUS BEPTUKAJIBHOM W TAHITCHIMAJIbHOM MOJay; 7 — xBazpar
BEPTUKAJIBHOTO TIEPEMEIICHUS] CaJla30K CYINNopTa; & — BHHTHI 3aKpEIUICHUSA

cynmnopra; 9 — 1uM0 M HOHMYC YCTaHOBKHM yIja moBopoTa cynmnopta; 10 — BUHTHI



3aKpeIIeHNsT KOHTPHOAAEPKKHU; 11 — pykosiTKa mpeaBapUTEIbHOrO HaTsIra B IMape
BHUHT-TaliKa HaJlaJIKuU MEXKIIEHTPOBOr0 paccTosiuus; 12 — rutapa auddepennuana; 13
— KBaJIpaT HaJaJKud MEXLIEHTPOBOIO pacCcTOsHUA; 14 — KBajpaT MOBOpOTa CYNIOPTa;
15 — yka3zaTenb ypOBHS OXJ@XICHUS XKUIKOCTH; 16 — IpPOMEXYTOUYHBIA Najell
rutapsl auddepenimana; 17 — rurapa obkara u neneHus; 18 — ykaszaTtenb ypoBHs
Maclia TUIponpuBoa; 19 — kBaapar 3aTsSKKH onpaBku Gppe3bl; 20 — KBaIpaT 0CEBOTO
nepemenieHust ¢pesbl; 21 — BUHT (pUKcanuu MOAMOTOPHOW IJIUTHI, 22 — KBajapaT
BUHTA HATSKEHUSI peMHel; 23 — BUHT YCTaHOBKH Pa30BOro nepemMenieHus gppesst; 24
— Jpoccenb, PEryJupyroluid CKOPOCTh paauajbHOTO Bpe3aHus; 25 — pyKosTKa
HaJIaJIKU BEJIMYMHBI paJIiajIbHOTO BpE3aHUsl.

[TonmyaBTrOoOMaTu4ecKuil UK pabOThI CTaHKa

[lonyaBTOMaT B MOJYyaBTOMAaTUYECKOM IMKJIE C MONYTHOW WM BCTPEUHOU
BEPTUKAJIbHBIMU MOJadamMu, 0O€3 paJuaibHOrO0 BpE3aHUs WIM C PaJAUaIbHBIM
BpE3aHUEM IMPU HAIMYMK MEXaHU3Ma PaJUalbHOTO BpE3aHUsl.

Boibop uumkiia paboThl 1/a OCYIIECTBISETCS NAaKETHBIM NEPEeKIOYECHUEM
pacloyiOKEeHHBIM Ha TMyJbTE€ YIOpaBieHHs, U KBaaparom 6 (puc. , a),
PacCIONOKEHHBIM HA MEPEIHEN CTEHKE.

[1/a umeeT ceMb MOJIyaBTOMATUYECKUX ITUKIIOB:

PaGota 0e3 paguanbHOTo Bpe3aHUs U MOIYTHOM Mogaveil.
PaGota 6e3 paguanbHOro Bpe3aHHs U BCTPEUHOM Moaaveil.
PaGoTa ¢ pagnanbHbIM Bpe3aHUEM U MOMYTHON Moaavuei.
Pabora ¢ pagnansHBIM Bpe3aHUEM U BCTPEYHOH MOTAYCH.

Ok wnE

O0paboTKa YepBAYHBIX KOJIEC METOJIOM paauaIbHOW TMOJAa4Yd MPU HAJTUIUHU
MEXaHU3Ma paJualbHON MO1auu.
6. OOpaboTka YEpBSYHBIX KOJIEC METOJAOM TaHI€HIIMAJbHOW TOJauyd CclieBa
HaIpaso.
7. OOGpaboTka YEpBAYHBIX KOJEC METOJOM TaHTEHIIMATBHOW TOJa4YM CIpaBa
HaJEBO.
[lepen myckomM m/aBTOMaTa Ha MOJTYyaBTOMATUYECKOM PEXKHUME TOJDKHA OBIThH
BKJIFOUEHA THIPOCHCTEMA I1/aBTOMAaTa, OCYIIECTBJICH MOBOJ BEPXHETO ICHTpa U
3a)KMMa U3JIeIIUs.
3.3.1. YcraHoBKa 4aCTOThI BpalLCHUS.
VYcTaHoBKa 9acTOTHI BpamieHus (pe3sl MPOU3BOIUTCA PYKOSITKOM 5 Ha TaHenw
cranka. Ecmm kopoOka ckopocteil He oOecreuyrBaeT HEOOXOAMMOMW YaCTOTHI
BpalIEHUs, HY>KHO CMEHHUTh IIKMBbI, UMEIOLIMECS B HAOOpE CTAHKA.
3.3.2. YcTaHoBKa BEPTUKAJIBHOW MOIaYH.
VYcraHoBKa BETWYMHBI BBIOPAHHOW MOJA4YU MPOU3BOAMUTCS pykKosiTkamu 1 u 2 1o
TalJIuIEe Ha MepeHEeN CTEHKE CTONKH.



3.3.3. Hananka rutapsl JejaeHus 1 o0Kara.
I'urapa obkara u aeneHus 17 pacnojiokeHa MOJA KPBIIIKOM Ha JiIeBOM OOKOBOM
IIOBEPXHOCTH IIEPEIHEN CTOMKHU.

B rutape oOkata M JeneHus JEBbIA Bajl SBISETCA BEAyLIMM, HpPaBbId —
BeIOMBIM. [IOBOpPOTHBII NPUKIOH 3aKperuisiercas TpeMs BuUHTaMH. C  ILENblo
YIPOIICHUs] HalaJKud TUTapbl oOKaTa W JEJEHUss U peBepca BpalleHUs CTOJIa B

rutape npeaycMOTpeHa cMeHHas mapa 3y6uateix konec €, f. B oObunoOi Hanmanke
5T 3y6uaThle Kolleca UMEIOT 1o 48 3yObeB W ycTaHaBnuBaioTcs Ha najten d u

BeJOMBII Bal €.

B cayuyae wu3MeHeHHs HampaBicHHS BpallleHHs CToja 3yOuaThle KoJjeca
ycraHanusarotcs Ha nanbiel d u f,

Jlnst paciMpeHHs auara3oHa HajdaJKd JTH 3y0darele Kojeca MOryT OBITh
3aMEHEHBI IPYTHMH, YIOOHBIMH IS HAIAIKH.

3y6uatsie koneca a, b, C, d ycraHoBHUTH cornmacHo cxembl U TaOIUIBI 1.

Pucynok 1.

3.3.4. Hamanka rutapsl nuddepennnana.

I'mrapa nuddepennnana pacmnosoKeHa B HUIIE MEPETHEH CTOWKH C JIEBOH CTOPOHBI
MO/ KpBINIeH Haj TUTapol oOkata W neieHus. [IpaBplii Banm ruTapbl SBISETCS
BEIyIIMM BaJIOM TUTaphl nuddepeHuana.

[ToBOPOTHBINM MPUKIOH HECET HAa ce0e MPOMEKYTOUHBIN TMaJiel] U 3aKUMACTCS
BuHTaMU. [Ipu HeoOXoamMMoCTH MeXay 3yOuaThIMH KOJECaMU MPOMEKYTOYHOTO
najgblla ¥ BEIOMBIM BajoM TUTapbl nuddepeHnnana Ha JOMOJHUTEILHOM TMabIle
yCTaHaBJIMBAETCS Mapa3uTHOE 3y04aToe Koseco. [laner 3axkuMaercs BUHTOM 4Yepes
OBICTPOCMEHHYIO IIIai0Yy.

3y6uaTeie Koneca S, I, €, k YCTAHOBUTH COTJIACHO CXEMBI U TaOIUIIbI 1

L
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Pucynox 2.
3.3.5. YcTaHOBKa HHCTPYMEHTA.

Bo u3bexxanue norpenHocTell B 3yObsiX Hape3aeMbIX 3arOTOBOK HEOOXOAMMO TOUYHO
LEHTPUPOBaTh (pe3y MpHu ee ycTaHoBKe. [l 3TOro Hajgo CTPOro CIEIUTh 3a TEM,
4YTOOBI HEe OBUIO 3200MH U M3JIMIIHEH CMa3KW Ha TOpUAx (Qpe3bl U MPOMEXKYTOUHBIX
KoJibllaX. B mpoTHBHOM ciydae Tpu 3aTSArMBaHUM TaKu (Qpe3epHas olnpaBKa
u3rubaeTcs u OyJeT UMEeTh MECTO pajauaibHoe OueHue gppespl. Ppeza 1 cobupaercs
c omnpaskoil 2. [Ipm momomm mommnona 3 Hago CWIBHO BTSHYTh ONpPaBKY 2 B
KOHUYECKOE OTBEPCTHE IUMUHIENS. 3aTeM HEMHOI'O MOBEPHYTh IIOMIION, YTOOBI OH
HE HAXOJIWJICSA TOJ HampsbkeHueM 3aTskkd. CHOBa 3aTSHYTh IIOMIION YMEPEHHBIM
yCWJIMEeM ISl ylep:KaHus omnpaBKu. Eciu mommnon ocTaBUTh MOJ HampsKeHHEM
3aTSDKKM, TO TIpU  paboTe CynmopT HarpeBaeTcs, paclIupsieTcss KOHUYECKOoe
OTBEpCTHE LINUHACIS U ONPaBKa BTATUBaeTCs aaibiie. [locie oxiaxkaeHus B 3TOM
clly4ae CHSThb OIpaBKy TpynaHo. [lomyckaemoe OueHue (pesbl: Mpu YEPHOBOM
dpeszepoBannu  70...100 MM, mpu uuctoBoM dpesepoBanuu 10...60 MxMm (B
3aBUCUMOCTH OT CTETIEHH TOYHOCTH HapE3aeMOro KoJjeca).

Pucynox 3.

3.3.6. YcTraHoBKa CynropTa Ha Yyroj CIHApPaJIA U3IEIIHs.



[To oTHOmIeHUIO K M3AENMIO Ppe3a ycTaHaBiauBaercs noja yriaom. HauaneHast, rpyOas
ycTaHOBKa (pe3bl HA yroyl MPOU3BOAUTCS MO TUMOy cymnmnoprta. OKOHUYaTEIbHAs XKe,
TOYHasi YCTaHOBKAa — IO HOHUYCY. s yCTAaHOBKM YyIJIa HaKJIOHA CYMIOpTa
HE00X0UMO OCBOOOIUTH BUHTHI 8 (CM. puc. 1), HAKUMAIOUIKE CYMIOPT K cajazkam
CyNmopTa, U C TMOMOIIBIO KBajipaTta 14 MOBEpHYTh CYNIOPT, OTCUUTHIBASL IPAAYChl U
MUHYTHI TI0 IUMOY ¥ HOHUYCY, a 3aTE€M OIIATh 3aKPEMUTh C TOMOIIIbIO BUHTOB.

3.3.7. YcTaHOBKa U3JEUSI.
3aroToBKa B 3aBUCUMOCTH OT €€ (DOPMBI U pa3MEpOB YCTAHABIMBACTCS B IIEHTPaX, B
IaHre, MO0 Ha OMpaBe B YCTAHOBOYHOM MPUCTIOCOOJIECHUHU, KOTOPOE HIEHTPUPYETCS
0 TI0CAIOYHOMY OTBEPCTHIO B IIMHUHJIEINE CTOJA.

[Ipy HaMMUUM TUAPOIMIMHAPA, YCTAHABIMBAEMOIO HA HWIKHEM TOPIIE
HMIMUHES CTOJIa, TAra KOTOPOrO MPOXOAUT Yepe3 IEHTPAIbHOE OTBEPCTHE B
HIMUH/EIE, BO3MOXEH 3aKUM 00pabaThIBa€MOM JIeTalId ¢ TIOMOIIBIO0 THIPOTIPUBO/IA.

CrnemyeT MOMHHUTH, YTO TOYHOCTH OOpa0OTKHU HA CTAaHKE BO MHOT'OM 3aBUCUT
OT TOYHOCTH YCTAaHOBKM 3arOTOBKH. PeKOMEHyeTcsl yCTaHaBIWBAaTh 3aroTOBKY C
ouenueMm, He npesspimaromniemM 0,01...0,05 MM 1o TopIty U HAPY>KHOMY JUAMETPY.

3.3.8. YcraHnoBKa HampaBieHUs OAa4H.

B 3aBucuMocTH OT HampaBiieHus paboueii Mmojgauu cajia3ku CymnmnopTa ¢ CymmnopToM U
MHCTPYMEHTOM TEPEMEIAI0TCS] BBEPX MJIM BHU3 CO CKOPOCTBHIO paboueit mojayu Ha
nukie. Vi3MeHenue HampaBieHus: pabodeil mojayu MpOU3BOIUTCS MEPEKITI0YaTEIeM
Ha myneTe. [Ipu aTom mepekimouatenu «[lpaBas dpesa», «JleBas dpe3a» TOMKHBI
HAXOJIUTHCSI B COOTBETCTBYIOIIEM IOJOKEHHUH.

3.3.9. YcraHoBKa HampaBiIeHHs BpalleHust Ppe3bl U U3AeIus.

Ota omnepauus OCYLIECTBISIETCS MEPEKIIIOYATENIEM Ha IMyJIbTE YIPaBICHUSA CTaHKA B
3aBUCUMOCTH OT HAIPABJIICHUS HUTOK YCTaHOBIEHHOU (pe3bl U 3yObeB Hape3aeMoil
3aroToBku. HapeszaHme Koco3yObIX 3yOuaThIX KOJEC PEKOMEHIYETCS C IpaBou
CIUPAIIBIO TIPaBbIMH (pe3aMu, C JICBOU CIUPATBIO — JEBBIMH (pe3aMu (CM. TaOIUILy
1).

3.3.10. YcTraHOBKa MEKIIEHTPOBOI'O PACCTOSIHUSI.

Hamanka MEXLEHTPOBOI'O paccTossHus OCYIIECTBISAECTCSA B TaKou
MOCJIe10BATENbHOCTH:

- YCTaHOBUTb B HCXOJHOE€ TIOJIOKEHUE MEXaHU3Mbl PAUAIIBHOTO BpE3aHUs: JIs
ATOro, Bpamiasi KBajpaT 13, Hajg0 COBMECTUTh HYJEBYIO PHUCKY JUMOa C PUCKOU
yKazaTes;

- BKJTFOYHTH T1/a ¥ TUAPOIIPUBOI;

- KHOMNKOM Ha MyJIbT€ YCTAaHOBUThH Caja3Ku CYMNIOpTa TakK, 4TOObl OCh MOBOpOTa
CyNMNopTa HaXOAWIACH HA BHICOTE IPUMEPHO MOCEPEINHE 3arOTOBKU;

- 3KaTh 3arO0TOBKY MEPEKII0YATEIEM Ha MYJIbTE;



- KHOTIKOW Ha MyJIbTE BKIIOYUTH BPAIIEHUE HHCTPYMEHTA;

- KHOINKOW Ha MyJbT€ MOABECTU CTOJ, MPU ITOM HEOOXOAUMO CIEIUTh, YTOOBI
MPUCTIOCO0JIEHHE HE YIUPATIOCH B CYNIOPT;

- TMOBOPOTOM PYKOSTKM 11 0OCBOOOAWTH BHUHT HallaJIKH Ha MEXICHTPOBOE
PacCTOSIHUE;

- Bpaiast kBajapar 13, moaBecTu CToJ 40 KacaHusi (ppe3oil 3aroTOBKY;

- OTBECTH CTOJI U YCTAaHOBUTH BpallleHHe (pe3bl;

- yCTaHOBUTH JUMO KBajapata 13 B Hy/leBOe MOJOXKEHUE U BpallaTh PYKOSATKY,
OCYIIECTBIISII TMOJABOJI KapeTKH Ha PAacCTOSHHUE, PAaBHOE BHICOTE 3y0a 3aroTOBKH,
OTCUET MEePEMEIICHUS BECTH T10 JTUMOY;

- 3aUKCUpOBAaTh BHUHT HAJAJIKH HAa MEXIEHTPOBOE PACCTOSHHUE IOBOPOTOM
pykosTku 11.

Bynbre BHUMATENbHBI NpPU  HAIAJKE  MEXKIICHTPOBOTO  PACCTOSHHUSI.
Kontponupyiite HCXOTHOE TMOJOKEHHE MEXaHW3Ma pagualibHOTO BPE3aHUsS 10
KOHTPOJIHOW JlamMIieé Ha TyJbTe yhparieHus. Eciau naMma TOpUT, HeEIb3s
IPOU3BOUTH HAJIAJIKY MEKIICHTPOBOTO PACCTOSIHUSI.

3.3.11. YcraHoBKa 110 TUMOY paauagbHOTO BPE3aHMUs.

[Ipy Hamuuuum MexaHu3Ma paJAUAIBHOTO BPE3aHUS TPOU3BOAUTCS BpalllCHUS
kBazgpaTta 13. Benuuuny Bpe3anusi omnpeneistor mo numOy. Llena genenus mkaibl
arm6Oa 0,002 mMM.

3.3.12. YcraHOBKa yropoB OKOHUYaHUS (hpe3epoBaHUsI.

VYcraHoBka ymopoB [UIMHBI (Ppe3epoBaHMsI OCYIIECTBISIETCS Tpu pabore 0Oe3
MEXaHU3Ma PaUAILHOTO BPE3aHUS .

Nmeercs aBa ynopa. OauH ymop HMXKHETO IMOJIOXKEHHUS Cala3oK CYIIopTa,
BTOPOW — BEPXHETO MOJIOKEHHUS.

OHu pa3memaroTcss Ha caja3kax Cynmoprta ¢ YCTaHaBIMBAIOTCS B
3aBUCUMOCTH OT IUKJIA 00paboTKH 3yOuaToro Kojeca W HampaBieHHUs nojadu. B
KOHEYHBIX TOJOKEHUAX YIOPHl HAEIKAIOT HA KOHEYHBIC BBIKIIOYATENIH, KOTOPHIC
BBIKIJIFOYAIOT COOTBETCTBYIOUIUE JBUKECHHUSI.

3.3.13. Hapesats 3y0uaToe KoJieco.

3.4. IIpon3BecTrt HEOOXOIUMBIC H3MEPEHHUSI.

3.5. CocTaBUTh OTYET O MPOJEIaHHON paboTe.

OTtyeT 0 1aHHOW pabOTe NOKEH COACPKATD:

- OITUCaHUE CTaHKa,
- OMMCAHUE HEKOTOPBIX MEXAHU3MOB,
DCKH3BI.

B oruere momKHO OBITH KpaTKO yKa3aHO BCE€ OTHOcsIEecs K
HENOCPEICTBEHHOM HaJaJIKe.
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«BPAHCKUI rocypapcTBeHHbIN TEXHUYECKUIM YHUBEPCUTET»

[MONUTEXHNYECKUIN KONNTEeOK
«YTBEpXKOato»
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2014r

CraHkum c 4Ny
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«O3HaKOMNEHME C YCTPONCTBOM M PaboTOM OCHOBHbIX Y3/10B TOKAPHO-
BMHTOPE3HOro CTaHKa, HasagKa Ha 06paboTKy 3agaHHOM AeTanmy.
NHCTpyKumMa no BbinoaHeHUO nabopaTtopHoi paboTbl No cneuymanbHocTn 15.02.08
MpoaoNXKMTENbHOCTb PaboTbl 4 Yaca

CocTtasun npenogasaTtesib CrenaHos H0.®
PaccmoTpeHo 1 ogobpeHo Ha 3acegaHmm
LMKNOBOM KOMUCCUMN
«TexHoNornAa MaWnHOCTPOEHUA»
MpoTokon Ne oT 2014r.
Mpeacenatenb LMKAOBOM KOMUCCUMN
N.A.TapycoBa

2014r



JABOPATOPHAA PALOTA _Jk T
- V " Oznaxowienme ¢ ycwponc'rnou 1 DadoTolt OCEORHUX y3JNOB TOKADPHO-
\ BUHTOPE3HOI'0 cmmca/ﬁag 00padoTKy sgnaiHOil Terann".
o IEIH PAFCTH:  IlpakTugeckoe O3HakomleHge ¢ MeTONMKOHR Haaam—
- K4 TOK4DHO-BHHTOPE3HOI'O cTaHka ¢ UIY Tuna I6K:003 m ero padorolf -
3. DeEMMAX DYYHOI'O ¥ aBTOMATHYECKOI'0 yHpaileHns.
I, UCXOUHHE JTAHHHE:
' Odopy,uoaazme OCEacTKa, OPMHATIERHOCTR, NOKyuelTanud.
2.1. CraEox Tmna I6K2033 ¢ YMIIY2P2Q
2.2. Pexymre mHcTpyMeHTH/ Desmu / coriacHo PTI.
2. 3 Hp'acnocodnemae IJig 3aKpelUleANs 3arovosks / TLeXKyJIauKoBHit
naTpoH ¢ MeXaHWYeCKUM 3gxumoM /.
2.4. UaMepuTeNbHENe MHCTPYMEHTH: WMTAHTeHNEDKYIE,CTOWKa ¢ BHIRKATO-
© * pou, muxpomerp / coriaceEo PTK /
2.5. TexHonornveckas NOKyMeHTalimg o paspadoTre yrpapigome# nporpam
MY: weprex IeTaid, pacqemo— TCXHOJNOIUYCCKAS KapTa, DyKONUCH
" ODOr'DaMuH .
2.6. 3aroTosxa JeTaan / 2-3 mTyEH /
2.7. PyxoBoJCcTBO N0 pKCIIyaTamu# CTAHKOMW.
0 m Y
T 2.?_.”1150 "JYKL U 00 TeXHWKe Ge30macHOCTH.
-1 <111, OEIE CETJEHAS O CTARKE %6K2003.
' n/ 3.1 HasHauemme cramka. : » &
ol Cragox Toxapsani ¢ ULV Momenm I6K2053 1ng ref1DoBuY M He-
% CHOXHUX NaTPOHHHX DACOT DpelHaSHAYeHH LA TCHeDHOH 06pacdoTkm |
f""‘ B 3aMuEyTOM NOJyaBTOMATHUYECKOM LEKIe JeTalel Tana Tel Bpa-— f
i % I'eHEA CO CTYUEHUYaTHM ¥ KDUBOJUMHEIHNM IDCoOAre:n,Blogasg Hape— |
L 3aHue KDeNeXHyyX Desss. "
L] Cragox IGK2003 ocHamen YUY Tena 2P22 ¢ pBOYC. IpDOrDaMvy |
;—""'l ¢ Xlapmavybuy, MaTHATHOY KacceTH WIM IDI IOTCLUYEHTYW BHEM- ‘
P Hero ovwocueTHEAWIEr'O YCTPO#CTBA ¢ Hmerdoierti. Ha YUy 2P22
‘ ; aporradus nBUsyarugapyeTcs Ha OyKBeHHO-TL(DOBOC. 9XDaxe GJOKa
@ 1 ofparienusr cuMBONBHOH mEFopMAaILn.
:—T'— Craiox nprueHsgeTcad B WHIBBANYANBHOM , nionxoceDsliHOM ¥ cepuii-
P HOM UDOMSBUOJCTBG € MEJUMME HOBYTODMOWMMY NADILsid Actaloil,
f 5[ : fLrace wowicety craska 1.
—_—
, :
| T p—sqg S
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: s T P 8 Ascopatcpran  Pacoma W {1 -
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; 2.2. Toxpugecxass ¥apaKTepPUCTHKA CTaHKA.

&/ HunGerpunit KuaueTD ycTaHaBAMBACUOIrO 13Ielis Rl cTAHRMHON —
500 Lnt.

6/ Handoxrmnr xnameTp o6padaTHBEeMOr0 M3XelAT Hall cyunopmou -

x/ llenTn ruxom3-¢ KOHycoM Mopse mo I'0CT I3214-70 - §

e/ dacwora spamedng mmuHNels / Geccryliervavce I rysapopaue/ -
- 22,4 = 2240 muH. T

¥/ Tpere)y YacTOTH BpalleHRs MOMANENT, ycmaaynﬁﬂaaemue BDYUHyD:

I. Irarasod - 29.4 - B85 giE™
11. InanasoH - 63 -900 unE
III I1anasol e e I60 - 2240 ok
Ngy lpeross  ODOTDAMMADYEMHX noxaw:

‘ I DOTONHHEHX ~ - 0,0T - 40 wmu/o6.

| nonepevdux - = 0,005 =20 u/co

% 7/ Cxozocwb GHCTDHX XOIOB,He MeHee

% NDONOJBHHX = 7500 wm/mun

T [Or & DeVEYY g — 5000 w3/tmit
Pl %/ IMcxDeydocTs DepeMeneHMi:

HDOILO.TLBM 0 ocm O OI s

© pomepeuryy no oc® X - 0,005 wu
m/ Iperesir maros Hapesaewux pessd — 0,0I - 40,$5 ua
w/ XonugecTso no3zmuit aBTOMAaTEYeCKOil NORODOTECL TOJOBKA - 6
N g/ .Macca cragxa,He Oolee. - 3800 xr.

*/,3.3. OcHOBHNe y3IH CTaHKA.

AR 3.3.1, lexammau rnapHoro Xemzerns.Ha craixe ycratopleHa

i "MEHIeNbEas 0adka,BMentas TP JEanas3oHa cxopocieil pDalleHud.
llnuEness cTaEKa CMOHTHDOBAH B KOHEYECKHX JBYY X OLHODOIHOM
DONURrEYRaY.. [OMIUIHAIA DelyABDYOTCA Ha 3aBole-Z3T'0TOBHTE]S
cTaHKa ¥ He TDeCywT DelyILHDOBKEA B IpOHecce JKCLiyaraliid.
- Cua3zRa IMUETensHOl 6aCxH, OCymEcTBIAgSTCS OT crainy CMa3Kd,
i CHOHTHDOBZHEOY Ha OCHOBAaHEE CTaHK2. g oCecneveHES BO3MOM-
' 00T De3b00Eape3adsg Ha IMEHTenbHol 6alke ycraHaplMpaeTcd
ZaT9iK De3bO0HADes3aHud.

1 , _
[ .n/ Haﬂcond 1asg xxmﬂa JCTAaHABIRBAGMOIO MIeJltss - T000 M.
§ r/ Haudounuag Jumia o6padoTKHA - S05 mu.

|
|
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PICTS Y . .

B KagyecTBG [prBoka IJABHOIO MOBUXEHWST UCHONB3yeTCH TJacTOTHO-
DRryIuDyelull 8CHHXDOHANA 9IeKTDOIBUraTelh ¢ AWANa3CE0M Dery—
IRDPOBAHUS C NOCTOAHHOU MomHocThER IS00-4500 MuH L wrp
IC00 - 3500 mmH -1 npd IOBUraTeldX NOCTOSHHOI'O TOKZ IPOBSBOMN-
"-3.3.2.’ OcEOBaHWG CTaHKA.
OcHoBaHMe cTaHKg NpelcTarisgeT codoff RecTKyw OTIWBYY, Ha KOTODPQH
yCTaHaBIMBAETCA CTAHUHA, BJAeKTDOIBUTATeNs TIABHOIC JWEeHUT ,
| CTaHMUY CMA3XY? HAUPaBIJOMAX KAPOFKHW B MNuHENexsHod d=dxm,
Hacoc nojaud COX. CpelHsas 9acTh OCHOBAHWA CIYxRE cSODENKOM IIA
crpyxkd ¥ COX, orTcexk ¢ HumHelf npaBoif yacTH OCHOBaERS— De3ep-
ByapoM s COX.
+3,3.3,) CraHuHa craHKa.
CramuHg cTaHKa umeeT xKopoduaTyw fopMy ¢ DonepeqHuMz Dalpamu
II-o6pasHoro npofnig, 3akajleHHue IDMPoBaHHUe Hanpaplgeuiue. Ha
CTaHUHE yCTaHapJMBawTCS UNRHIeJbHAg 6afka, OPHBOJ, NDPOLOUB-
HOP ymmYW - Houawy, 3aiHag Gadka. JUisr Ga3supOBaHUS EzDeTKH Ha
CTaHUHE IepelHssa Hanpaslmiomas AMeer fopMy HepapHoOCEOH npus-—
MH, SaIHaAd Hanopapigollag- njockas. 3alHga daldka CasupyeTcd Ha
CTaHMHe No Manoil 3aiHei npuaMaTHYecKOoif HanpaBigmleil @ IO IIOC-—
KOCTH® - IO HeDelHell Hanpapigplel.
-3.3.4. IIpuBon DDONONLHOIO NepeMemeHns .
b BriwyaeT NapUKOBYD Hepelady BHHT-Iaiika KadeHuz, OHOQE BHAHTA,
npononbﬂun 3JIeKTDONBHRIaTedb HOCTOSHHOI'0 TOKA C penyxnopou,
‘Tak ®e JNaTuuK o6paTHOY cBA3MU.
npnnon IONePewHOro IlepemelleHns. BRIDYACT aHAJIOTHINCHS Y3IH.

1¥. Hopgnox BunosHeHus padOTH.

-4,I. OsHakowleHUe ¢ NaHeJaMM yIDaBleHRs cTaHkon / pme.fJ, radn
| ¥ nyasToM ynpapieHms YUY / puc. 4 Tad.¥/
ol 4.2, Hananxa craHka. ‘
: Hanamka craHka Ha odpaéowxy 3anaﬂﬂon ReTalll COCTORT B3 cle-
| | IyDOEX 3IeMeHTOB: :
| ycTaHOBKA ¥ 3aKpellledne 3aT'0TOBKHW, yCTAaHOBKZ HeOSXONEMOTO pe-
§ Eylero MHCTDYyMeHTa, IDHBA3KA ¥CTpoficTBa K DapaueTpau CT2HKA,
1 ODEBA3KA CHCTEMH 0TCYeTa K CTAHKy, ODUBABKA RIZNEXUX EECTDy-
H
|
1
|
|

MEHTa K cHucTeMe oTcueTa, IOPHBA3KA CHCTEMH OTcyeTa K [METall.

| AsEOPATOPHAS  PAsDMa W frae e
wan [avin {po |(loppon BAT S




B SRR
4.2:I, YcTaHoBka ¥ sakpellsleHne 3aroTOBKH.
3aroToOBKA KDEINTCA B DaTPOHe, yCTAaHOBIEHHOM Ha NNRHNele CTaH-
KH. ‘
;4 2.2. YcTaHOBKA ¥ KpelUleHAe MHCTDYMeHTA.
JPesn;u HeO6XOMuUMHEe IS odpadomn 3anoToBKH corzacHo PTK yera-
T HapIEBapTCA B ONDOIENSHHNS nosnman ‘aBTOMATRYECKO! DEBOLLBED-
~ Ho}t  FOJIOBKH.
~+ 4.2.3. llpuBs3ka yeTpolicTBa K NapameTpaM CTaHKA.
I1g BBOXA llapaMerDOB CTaHKa B Havale DaCOTH HARMATe KJABAIM
.‘9 c % 00 P
¢ \ucleHHOe 3HAucHMe NeDBOTO NapameTpa cTaHka. HadpaHHu# nmapa-
MeTD ¥ ero HoMe) BHCBeUMBAeTCA Ha mMecTOH cTpoke skpaHa BOCU.
HagmuTe KIapnimy .49 -, hapameTp cTHpaeTcs C 3KpaHa,
a Ha 2KpaHe BUCBeYUBaeTcs HOMeD clelybmero HmapaMeTpa.
BpemuTe P ¥ wuclenHoe 3HaueHEe CIEIyDIEro napaueTpa['radn 5).

. 4.2.4. IIpuBA3Ka cucTeMH OTcyeTa K CTaHKY.
[IpRBA3KA CHCTEMH OTCYeTa K CTaHKY nponano.rm'rca no c.nemmeﬁ
METOIUKe: - : i
I. HagxupTe KIapBHIM - fﬁj? : _$_ , IDA 9TOM HaX HUMH 3a-
xnran'rcs CBOTOIMONH, 4 Ha nepBoi crpoxe BOCA BHCBeUYMBaeTCH

v PYYHOE JIPARIEHVE &I ".
2. HagumTe K1aBmlly '@‘) -, OpR 3TOM HayuHaeTcs IBUEEHUE
0o RKoopmEEaTe X, HampapleHWe NBUEEHUT - OT OCH IMBHAeNd K ole-
paTopy. [Io0 HOCTRReAEE MOLOEEHHS, ONDeNellHeMOr'0 KOH@UHHMU BHKJID;
yaTelsMd, IBEXeHZe IO KoopmuHaTe X IpexpamaeTcs 1 HaquHaeTCa
TEEECHWe 0O KOODIUHATe Z B HaNnpDapleH®Ws K IMuHAean. IIpy NOCTE
EOHUY ‘[0JOEeHYs, OnpellellJeMHMR KOHeUHHMM BHKIOYATENAMH, IBHEE-
H#e 10 KOODIEHATe - Z OpekpamaeTcs / Duc. : - /
OIHOBDEMEHHO "BNKINYAETCA CRIHANIM3amug Hal Klapumeif L./ "
g Ha yeTpeproit ‘1 muTof cTpokax BOCH BHCBewHBaBTCA IHMHDH , KO

T

TODHE XaPaKTeDUSYOT KOODIMHATH Dpexylled KDOMKH HHCTDyMEHTa OT-
HocmTenarHo HYJI JETAI/. B npomecce o6padoTkm HeiicTByeT KIHBR-
ma "_(_5_) , Doclle HaxaThsg Ha KOTODYD ~NBHzeHde IpERpamaeTcs,
Hpo,uo.uxeane 06padoTKU HaUMHaAeTCHA IO BTopouy HaxaTUo HA XIGBU—
) -
.,..5 lIpuBg3Ka MUCTPYMEHTaA X CHCTEMe oTcyera.
It NPEBASKA MHCTDYMSHTE X CHCTeMe OTcyeTa HeOOXO[NHMO BBECTH

BUXETU MHCTDyMeHTa.

AnsopsToPHAS  FAsomA W4 =

[Het (o Mopruncy | Awm: (R | 6




Il BBOZA BHﬂeTOR EHCprMeH'l‘a HamMuTe KIapumu —e—%C-T

¥ ero Houep -

s sgaes

g

~ JleHHO® guavesze. 10 Mepe Hadopa HOMCD RHMCTDYyMeHTa R er'0 BHIETH

- I, ¥ ero wmcierios sEavenue, X B ero wac-

MEIVKATRDYDTCS Ha WecToi cTpoxe BCCL.

HaxnitTe WiaBRANy

OpuW 9woM DecTas CTPOKA OYRMAHTCS, BRIETU BROIATCA B NaMATH,

ycrpoiictra.

Janes HadmpaeTca T ,

nomep U EuwleTH Ha cleXypuuit

~, £.3. BBOX HDOrDaMMH. "

AHCTD)’MOET B COOT’BGTCTBBH (¢ .Ilaamm lljlilC‘W'O..u

4.3.7. JDig paCoTH B DermMe BBOJA nporpamMy cHavala HaxMATE
higiFa) suchins % N B HOMGD D390 Kalxpa IDOr'DaMMH.
Hadop nporpauud ocymecwmemcz no xarpar. !ladupaemas nporpau-—
My BHCBOUUBgeTcHd Ha MecTol, celbmoif ¥ Bochuoll ¢rhoxax HKpaHa
FOCU. Jxg Boola Hadpa¥HOI'0 Kalpa B Jasulh yeTpodcTmBa Haxuure
T ULy ¥ , D BToM Xarp crubaeTes € 9KDalla
EOCUA, a HoueD Kapa 8BTOMATHYGCKH YBCJAUUnaePes Ha eNUHMIY,
eclu nporparia He 38XK0HYeHa; BucBeuupactes M B npaBoMm yIuty
neppoi c*"nozx axpaHa BOCY, eciw nporpauma sakoHyeHa.
4.3.2. Ixg paGoTy B DexuMe BBOIA Nporpamyy / IpoIoixeHue /
Boinve IMARRIE  —K) PE) ¥ HOueD HOCHe[HEer0 Kal-
pa pafee EBeXeHHOH nporpémmn M KIABANY D) .
Ucrowuyit Xarp DporpaMvH BHCBeurBaeTcs: Ha osktpade BOCU.
IIp2 HoxOTER KIABWDVW - ©, uWecTad, cenmMas,
BOCBMzs cTpoxa 3KpaHa BOCH owmmaeTcs, BucBeynzaeTcs clelymmmi |-
HoueDp Ksapa. Jalee ONporpamuy BBOIYTL , KAK ONWCHBaNOCH BHIE.
- 4.3.3. Jug HEIRKAUAN BBeleHHO# B UaMATED vc"‘poﬁc‘ma TEeXHOJIOI'A—
qeckoli IDOrDAMMH - HARMATE KIAREIN  —(y ~~0)
opy 9Tou IepBui KaLp OpOTDaMMH BHCBewRpaeTca Ha asxpaHe BOCH.

HosTopouY Haxat@eM KIABRIM =0 , BHCBEUYRBA-
eTca Iociemyqune KalDH. :
i
i
é
|
i
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&dreQy BMno
«BPAHCKNI rocynapcTBeHHbIN TEXHUYECKUIM YHUBEPCUTETY

[MONUTEXHNYECKUIN KONNTEeO K
«YTBEpXKOato»
3am. gupektopa no YMP
T.N.HaymeHKoBa
2014r

CraHKku c 4Ny
NabopatopHana paboTta Nell
«O3HaKoOMIeHHE C YyCTPOMCTBOM U paboTo rubKoro nponsBoACTBEHHOrO MOAYNA
NC500MNH®4, HanaaKa cTaHKa Ha 06paboTKy 3ag4aHHOM AeTanm
NHCTpYyKumMa ana BbinoaHeHMA paboTbl No cneumanbHocth 15.02.08

CocTtasun npenogasaTesib CrenaHos H0.®
PaccmoTpeHo 1 ogobpeHo Ha 3acegaHum
LMKNOBOM KOMUCCUMN
«TexHoNornAa MaWnHOCTPOEHUA»
MpoTokon Ne oT 2014r.
Mpeacenatenb LMKAOBOM KOMUCCUN
N.A.TapycoBa

2014r



Jlaboparopuas pa6ora Ne$ .
Tema: «O3nakomienue ¢ ycrpoicrom u PpaboTot OCHOBHBIX Y3/10B MHOTOLIEIEBOTO
CTaHKa, HajlaaKa CTaHka Ha o6paboTKy 3a7aHHOM AeTamy.
1. Llens paGoter:
IlpaxTuyeckoe 03HAKOMIEHHE C METOMMKOH HAIAIKK MHOTOLIEJIEBOIO CTAaHKA
Mo HC500ITM®4 ¢ yerpoiicreom YITY FANUC 6M, ero paboroi,
O3HAKOMJICHHE C CHMBOJIAMH M 0GO3HAYEHHMSMH HA My/IbTAX CTAHKA yCcTpoiicTsa
qry.
2. HcxoznHbie naHHbie: ~
O6opynoranue, ochHactka, TIPMHAIEKHOCTH, JOKyMEHTALHS.
2.1. Cranox HC500ITH®4 ¢ yerpoiicrsom UITY FANUC 6M
2.2. TlpucniocoGnenus 1is 3akpervieHus 3aroTOBKH, COIIACHO PaCUY&THO- R
TeXHONOrHYecKoit kapTsl (PTK).
2.3. Ipucniocobnenue as Kperienus HHCTPyMeHTa (onpasku) cornacHo PTK.
4. Pexcymue uHCTpyMenTSI (pessi, CBEPIA, 3eHKePbI, Pa3BEPTKY, pesusl
pacrounsie) cornacHo PTK,
2.5. U3MepHTe/bHBIE HHCTPYMEHTEI: WITAHIreHIUMPKYJIb, ITHXTHC, KATHOPDI,
CTOMKaA C HHIHKATOPOM (COrIacHO PTK).
2.6. TexHONMOrHYECKas JOKyMEHTALHS 110 paspaborke ynpassrowmeit [IPOTrPaMMBL.
YEpTENR AETAH, PACUETHO-TEXHOIOIHYECKAs Kapra, pacrneyarka yrpassiomeit
NPOrpamMMEl.
2.7. 3aroroBka aeranu (2-3 wryky).
2.8. PyKOBOACTBO 10 3KCIUTyaTaLMH CTAHKA. 3 j
~ 2.9. HHCTpYKIMS [0 TeXHHKe 6e30MacHOCTH. ;
-3. O6ume cBesenus o crauke, R
3.1. HasHauenwe: 1
Cranox MHorouenesoit Mox UCS00IIM®4 srnsercs rubium MOZyJIEM - '
TOBBIIEHHOH TOYHOCTH, NPEHA3HAYEH A 06PabOTIN 0C060 CIONHEIX ,

. KOPIYCHBIX NeTajlel u3 4EPHBIX ¥ LBETHBIX METALIOB. Bumomusier OIepaLu: i
CBEPJICHUE, 3CHKEPOBAHHE, Pa3BEPTHIBAHKE, PACTAYUBAHME TOUHBIX OTBEPCTHH N0 .
TOYHBIM KOOpAMHATaM, Ppe3epOBaHHE O KOHTYPY C IHHEHHON 1 KPYTOBOIf ,?
HHTEPNOJIUKEH, Hape3aHue pe3s0BI METHHKAMY, £ 5/ pors it sp7 €0 !

Hmeer T-06pasHyio cranuny na KOTOpOiA pacgonoa(ena NPOAOJIBHO- ,
TIOABIDKHAS CTOHKA, ONEPEUHO- NOABHKHBI cTo. 10 HAKIATHBIM CTATLHEIM
HATpPaB/IAIOIMM CTaHHHbI IEPEMEINAETCs BEPTUKATLHO-TIOABMIKHAS Gabka,

PSI0M CO CTaHKOM-MHCTPYMEHTATBHBIH MarasuH i HAKOIHUTENb CTOJIOB-
CITYyTHHKOB (pHc. 1).

"3.2. OCHOBHBIE TEXHHYECKHE JAHHBIE 1 XapaKTEPHCTHKH.

3.2.1. Xapaxrepucruku o6pabatsiBaeMoii neTay u OCHOBHBIE Napamerpsl
o6paboTxu.

- HauGonbmas macca neranm, ycranasnusaemoii na croj-ciyTHuUK: 800 kr.
HanGonbmuit nuamerp Topuesoii dpessr ~325mm. [penens AUAMETPOB
ceepaeHus 3-45mMM. Hanbossiumii nuamerp pacraunsanus — 3156,

" Haumenbimmit quamerp pesnGbi — 6MM. .

Knacc rounocru ITIM (o OCT 2.H72-6-6y) - A. .
3.2.3. OCHOBHBIE IIaPAMETPLI M pa3MepbI
> Pasmepe! paboueii noBepxHOCTH crona-cryTHuka S00x500mm; :
» Hau6onsuee nporpammuoe nepememeHue: nmo X=1000; Y=630; Z=800 mm. !




<

JlickpeTHOCTB NoBOpoTa crona (0ck B): ¢ IMCKPETHBIM
HO3MLMOHKpOBaHKeM — 120 no3uimii yepes 3‘; ¢ HenpepsIBHOM noxaveit 360000
no3unuii yepes 0,001°.

3.2.3. XapakTepucTHKa rIIaBHOro NPHBOAA.

Tpenens! yactor Bpamerust § -4500 MuH .

JIMCKPETHOCTD 33aHHs YaCTOThI BPALICHHS Yepe3 Imus".

JiuckperHoCTh noaaum no ocsim X,Y,Z yepes 0,1MM/MHH:

Jc}fg)wrx%pyememennﬁ noX)Y,Z-

%710 ocu B uepes 0,001 rpaa/muH; CKopo

15mM/MuH.
Jns ocu B — 3600 rpaj/muH. ’
3.2.4. XapakTepHCTHKa yCTPOHCTBAa CMEHBI HHCTPYMCHTA.

EMxocTs Marasuna — 64 uncrpymenra. Hanbonsiunii apamMerp HHCTpyMeHTa
— 125MM. Bpemst CMEHBI HHCTPYMEHTA!

¥; CoGerentoe Manumy isTopa — 8¢;
® «or pesa 10 pe3a» cpearee — 20cC.

3.2.5. XapaKTepHCTHKH YCTPOHCTBA aBTOMATHYECKOH CMEHBI obpabarsiBacMOk
nerany. EMKOCTh HaKOMKTEJS CTOJIOB-CIyTHUKOB — 21T, Bpemsi CMEHBI CTOJIOB-
CIyTHUKOB — 40C. 7 M

3.2.6. T'aGapurs TMM 4750x5813x3560Mm. Macca I'TIM o6uiast — 14070kr.

3.2.7. Xapaxrepucruka ycrpoicrsa UITY u n3MepUTEIbHBIX
npeobpasosaresieil.

Cucrema xopuposanus I1SO, EIA. '

Cnioco6bl BBOAA IIPOrPaMM: PYHHOM, MAarHUTHas JienTa, nepdonenra, 9BM
BEPXHEro ypPOBHS, TEJICTAMIL

JIuCKpeTHOCTH 3a1anus pasmepos — 0,001MM.

YHCIO YIPABISEMBIX OCel ¢ JUCKPETHBIM MO3ULHOHUPOBAHKEM — 3;

#’C KPYTOBBIM CTOJIOM HENPEPBLIBHOTO BPAICHHS — 4;
% Yucao O/THOBPEMEHHO YIPaBIIEMbIX OCEH — 2.

KOHTpOJIb CTOMKOCTH HHCTPYMEHTA — HMEETCH, 861éM namsTH 118 NporpamMm
— 32 k6aiit. COXpaHHOCTb NaMATH npn%vﬁé‘ﬁ‘e/nanpmem — umegges. Cocrasnenue
TIPOTPaMMbI B JMATOrOBOM pPeUMe — UMeeTCs. JluarHocTuka I'THH u YITY -
uMeercs. Bo3MOMXKHOCTb BCTPOMKH KOHTPOJIS MOJIOMKH HHCTPYMEHTA — HMECTCA.

UsmepurensHbie npeobpasosarem no X, Y, Z — IMHEHHbIC
OIITOBOJIOKOHHEIE;, TI0 OCH B ~ KpyroBbl€ ONTOBOJOKOHHBIE.

3.2.8. XapakrepuCcTHKa 1eKTPoo60pyA0BaHH .

Tox nepeMeHHbIH TpEXdasHbIi. DNEKTPOABUIaTelb INIABHOIO NIPMBOAA —
22xBt. HauMeHblad 4acToTa BPALLICHHSA — 1500Mun™; MaKcUMAaTbHAS 4aCTOTa
BpALLECHHUS — 4500mun’’. Dnexrpoasurarens npusogos noaay X, Y, Z.
BbICOKOMOMEHTHBIE MOCTOAHHOrO Toka X — moja4a crona, Y — WMHHASTbHOK
6abku, Z — CTOMKH CKOPOCTH nogay 38 — 1500mM/MuH.

4. Ycrpoiicrso u pabora 060pynoBaHus.

4.1. YCTpOHCTBO OTCUETHOE ONTHYECKOE COCTOMT U3 M3MEPUTE/ILHOTO 6s0ka 1
YMHOXHTEJIS HMITY/IbCOB.

Vi3MepHTe/IbHbIH 610K — OnTHYeckas THHeHKa i GeryHoK ¢ kabeneM.

4.2. OT)KMM HHCTPYMEHTA — THAPOUMIHHAPOM, KOHYC HHCTPYMEHTA
06myBaéTcs. 3WKHM MHCTPYMEHTA LAHTOBbIA NAKETOM TapeJIbHarhiX NPYXKUH.
OpueHTauus WHHASIS — OTOIEKTPHYECKHM AATYMKOM.




4.3. Croiika nepeMeInaercs B NIpOAOILHOM HanpasjieHuH (0Ch Z) Ha IIOCKHX
OInopax KaueHHs. , s

4.4. UHCTpyMEHTATbHEIH MarasuH Ha 64 HHCTPYMEHTA COCTOHT M3 y3J1a
TPHBOAA ABIKEHHUS LIEMNH, MeXaHn3Ma QuKcaluy 3BeHa, MEXaHH3Ma 3arpy3Ky,
MAaHHITYJISTOPA.

4.5. MexaHu3M 3arpy3KH UMEST THAPOLIMIHHAD 3aKHMa U OTXKHMA
HHCTPYMEHTA B HE3/e LIENH.

4.6. Kaperka — niepeMeLiaeTcsi o HampasJIsiolum CToiku. B xopryce
YCTAHOBJIEH MEXAHH3M TOBOPOTA, 3aXBaTa HHCTPYMEHTA U €r0 BHIABIDKCHHS.
IMepememaercs Or ruApOWIMHADPA. I HAPOLILTMHEAD NOBOPOTA KAPETKH
MOBOPAYMBAET KOPITYC MaHUITYJISTOPA:

» VYV marasuHa,
» B no3suuyn 0XXuaaHus,
» V wnuHaens.

4.7. Mauunyaarop. ‘

INpeaHasHa4eH A1l aBTOMATHYECKOH CMeHBI HHCTpyMeHTa. COCTOMT H3

. KapeTKu nepeMelnaomeiics or WWIHHApa no xopnycy. Kopmyc noBopaunBaercs y
MarasuHa, B TIO3ULHH OXXHMIAHMS, Y IITHHAES. .

4.8. CTONBI-CIlyTHUKH CJTyXaT IS YCTAHOBKH M 3aKPEIUICHHS 3arOTOBKH.

MoryT UMETh 3aXBaThl ISl IEPEMEILEeHHUs CTONIA, PUKCATOPBI ISl
yAEPXKUBAHHS CTOJIA-CITyTHHKA HA HAKOMUTEAX.

4.9. Kusemaruka CTaHka.

Tpéxcrynenuaras kopobka ckopocreil. I[lepsas cryneHb umeer
TepesaTouHOE OTHOLIEHHE i=6; BTOpas CTyNeHb — i=2; TpeTbs CTyneHs — i=1. Bioku
KOJIEC MEPEKTIOYAOTCS OT rHAponprBoAa. [TpHBOA Moauy MIMHAE bHON Gabku
(ock Y) OCyIIECTBIISETCS OT IEKTPOABUIaTe)Is Yepes ynpyryro mydry u [IBIL
IpuBox no ocsM X U Z aHATOTHYHBL

4.10. ABTOMaTHUECKMI KOHTPOJIb AETAIH Ha cTaHKe (puc.3)

Cucrema asromaruyeckoro konrpois (CAK) npoussoaut 3aMephl
3arOTOBKH, A€TANH ¥ NpUCNocobnenus (B TOM YHCIe H CTOJIa-CITyTHHKA) B CHCTEMe
KOODAMHAT CTaHka. MOoXeT onpeeuTsh i KOMIIEHCHPOBATh MOrPeIIHOCTE YCTaHOBKH
aeram 1o 4™ ocsM, CBECTH K HauaTy KOODAHMHAT 3aroToBKH B abCOMIOTHOM cuCcTeMe
CTQJIa, CPABHHUTS 060 pasMep ¢ AOMyCTHMBIM H OCTAHOBHTb pabOTy CTaHKa, eC/IH
Oyaer o6Hapyxen 6pak. Moxer onpeaenuTh BCe reOMETPHYECKHE NNapaMeTpbl
JETajH, peabHbIi NpUIycK Ha 06paboTKy, pacnpeaeuTb ero BeIH4uHy,
ONpeleNUTh KOTHUECTBO NPOXOAO0B M MOJIEPHU3HPOBATH MPOrpammy oGpaborku
JAETATH.

Onepauys H3MEPEHUST MOXET MPOXOAUTH 10 00paboTKH, BO BpeMst
nepepsIBOB Mex Ty paGoToit HHCTpyMeHToB, nocie o6pabotku. Cocront U3
u3MepuTensHOM roiosku (M) ¢ unpakpacHoii nepenaueit curnana, unrepdeiica,
YUITY CNC u camoro cranka. U KOHTaKTHOIO THIA — JaTYMK, ONpeAesSommM
KagaHue wyna ¢ aeranbio. MI© XpaHUTCS B HHCTPYMEHTATIBHOM MarasiHe B
JEXYPHOM pEXHMe, a epe] H3MEPEHHEM aBTOMATHYECKH YCTaHABIMBACTCA B
wnuHaess. YUITY 3anoMHHAaeT KOOPAMHATBI TOYEK Kacanks. TOYHOCTh JaTYUKa 0
5miM. [ToBTOpsieMocTs u3mepenuit UI uepes 1mxm. HI' nogsoautcst Ha GbICTpOM
X0y 0 2MM JI0 ZieTaiy, Aaiee Ha paboueii noxaye 1o kacanus. Ilpu xacanuy myna
C JETAIBIO LENb Pa3MBIKAETCS, M0Ja4a OCTaHAB/IMBAETCS.

e g g A A o 0




Hananxa cranka
Hanazxa CTaHKa COCTOMT K3 C/IeAYIOLIMX OnepaLyii:
» YCTaHOBKA PEXYIIEro HHCTPYMEHTA,
» VYcraHoBKa npucnocoGienus 1 ero 6a3upoBaHue Ha CTOJIE-CITyTHHKE,
» BBox nporpammsl;
» IIpoBepka mporpamMmsi, .
» VCTaHOBKA 3arOTOBKH H eé 6a3upoBaHiie. :
Pexyiuii HHCTPYMEHT YCTaHABJIHBAETCS COTIaCHO TEXHOJOTHYECKOM KapThi B
3anaHHble sueiiky Marasuda. OQHOBPEMEHHO NPOM3BOIUTCS KOPPEKLMSA €ro JIHHBL
PerynupoBKa JIMHBI HHCTPYMEHTA BBINOJHACTCA CIEAYIOMMM obpazoM:
» TOpLOM IIMMHAENS KACaIOTCS 3ar0TOBKH WM MEPHOH ILTHTKH, Kacalomencs
3aroTOBKH.
» KacaHue TOpLa Wi MEPHOM IUIMTKYU BBINOJHAIOT B PEXKUME HHKPEM.
INepexmouarens 3 crasst B pexuyv HHKPEM. INepemeiueHne NpOUCXOAUT
YIPH KXKJIOM HKaTHH OAHOM H3 KHOMOK rpymisi 5 (110 0CH Z). Benn4uHy
TepeMeIleHns YCTaHABIIHBAIOT Nepexoyarenem 12. MuHuMarbHas
BE/IMYMHA TIepeMEIleH s NIPH TI0JI0KeHHH nepekmodarens X1 pasHa
0,001 MM. MakcumaibHas BEJIMYMHA — 1 MM IPH NOJIOKEHUH -X 1000.
» OTBOASAT IWINMMHAETH OT 3ar0OTOBKM Ha KAKOE-TO ONMPEACNIEHHOE pacCTOSHUE
(Hampumep, Ha S00MM) 1 UKCHPYIOT,3TO paccrosuue B UITY.
» VCTaHaBIMBAIOT B MINMHAEIL HHCTPYMEHT H TOJBOJSAT €ro A0 KaCaHHs C
mepHoit Tk, YUITY nokassiBaeT Kakoi#-To pasmep (Hanpumep, 300MM).
3HayMT, BBUIET HHCTPYMEHTA M3 LIMHHASNS COCTABIIACT: 500-300=200MM, 9TO U
sBogurcs B YUITY.
TNporpamMy BBOIST KIaBHaTypoii, ¢ mepdonentsy, ¢ apyroit IBM u npyrumu
cnocobamu. Bo3amMokeH BBOJ MpOrpamMMbl pH py4Hoi o6paboTke aeramu.
TTpoBepKy 3ankcH NpOrpavMMbl NPOH3BOAAT NPH GIOKHPOBKE CTAHKA, TO eCTh
6e3 ero nepemewenuii. [Tepewnouarens 14 myapTa CTaBAT B PEXKHM 14 B pexum
BJIOKUPOBKA CTAHKA. Ha mnurzesie BOCIPOH3BOATCS JAHHBIE CTAHKA KAK
Gyaro on paboraer. ITpoBepKy KauecTBa POrpaMMBl BBIIOJIHSIOT PH
nokaaposoit otpaborke. INepexmouarens 7 crasar B pexum BKJL CraHok
OTpalbaTbIBaeT TOJIBLKO ONMH Kalp MNOCIe KDKAOro HaKaThsl KHOMKH IMYyCK
LIMKJIA (Hanago4HBbIi pexum).
BBOZ POrpaMMBbI B PYUHOM PEXHME BA3MOXKEH MpH pydHo# oGpaborke
JETaH. ' '
> Tlepexmouarens 3 crasst B pexum TOJTYOK. I'pynnoii kHOnok 5
TIPOU3BOAST nepeMelenne no ocam X, Y win Z. Bo3aMOxHO nepemMeieHue
cpasy 1o AByM KoopauHaraM. CKOPOCTb TONYKOBOH Nepenain
yCTaHABIMBAETC nmepeKmoyareneM 17. Juist yCKOPEHHOr0 MepeMEILeHHUS 110
OCSIM OJHOBPEMEHHO HAXKHMAIOT KHOMKY 4.
> Tlepexmouarens 3 craear B nonoxenue PYKOSTKA. Ilepexmouarens 18
YCTAHABIMBAIOT B MOJIOXKEHHUE, YKA3bIBAIOLICE HA OAHY U3 oceit X, Y mwu Z.
PykosTkoit 7 nepemelaioT pabouue oprausl craHka. [Tpy BpaleH # BIpaso
nepeMeILEeH e 0 OCH MPOHCXOAUT B CTOPOHY «+», BJIEBO — «-».
ABTOMaTHYECKHH PEKHUM BO3MOXEH:!
> “TIpu pabore ¢ nentsl. [IporpamMma Ha JileHTe MOXeT ObITh 3aniCaHa B KOXE
ISO mmm EIA. YUITY aBTOMAaTHYECKH HACTPAMBAETCS HA BBOAMMBII KOJI.
Heo6x0auMO YCTaHOBHTD JIEHTY Ha JICHTOUHBIA CYMTBIBATENb.
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Ilepexmouarens 3 crassr B pexum JIEHTA. Haxars xuonky 1 (ITYCK
L[THUKJIA).
> B pexume [TAMSTD. Bei6pars Heob6xo0qumyro IpOrpaMMy M3 CITUCKA,
nepesecty B OydepHyio namsrh, yCTaHOBUTS NEPeKsIoYaTens 3 B pexum
» HOKAaTh KHOIKyY 1.

MuHHCTEPCTBO 06pasosanus U HAYKU PO



&dreQy BMno
«BPAHCKNI rocynapcTBeHHbIN TEXHUYECKUIM YHUBEPCUTETY

[MONUTEXHNYECKUIN KONNTEeO K
«YTBEpXKOato»
3am. gupektopa no YMP
T.N.HaymeHKoBa
2014r

CraHKku c 4Ny
NabopatopHana paboTta Nel12
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MpoAoNKMUTENBHOCTL PAabOoThI 4 Yaca.
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«TexHoNornAa MaWnHOCTPOEHUA»
MpoTokon Ne oT 2014r.
Mpeacenatenb LMKAOBOM KOMUCCUN
N.A.TapycoBa.
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JlabopaTopnas paGora Ne 2.

]  + Tema: «Osnakomnenue ¢ YCTPOHCTBOM M PaboTOi OCHOBHEIX Y3JI0B
‘ ANEKTPOIPOZHOHHOTO
CTalka, HallajKa cTakka Ha 06paboTKy 3a4aHHOM HASTATH. »

- 1. Hess paGotoi:

HNpakTiueckoe o3nakomenue ¢ METOZMKOH HANAMKH JNEKTPOIPOIHOHHOTO
BBIPE3HOTrO cranka ¢ UITY 4732d3M.

2. Hcxoanbie gannbie.

O6opynosanue, ocuacrxa, TIPHHAIVIC)KHOCTH, JOKYMEHTALHS,

2.1. Cranok 4732®03M ¢ ycrporicreom YITY 2M-43.

2.2. Tlpucnocobnenne ans SAKPEIICHUS 3arOTOBKH COITIACHO PACUeTHO-
TEXHONOFHYECKOH KapThL

2.3. O6pabarsBarowuit HHCTPYMCHT —~ 571eKTPOA-ipoBosioka. Obpabotia -
HPOMCXONHT B TOKOIIPOBOASULEH KHIKOCTH.

2.4. WismepurennHbie HHCTPYMEHTDbI. MEPHbIE ILITHTKH, IITaHT eHUMPKY b,

2.5. TexHonornueckas AOKyMEHTalMs1 N0 paspaboTke ynpasmisomeii TIPOrpaMMBl;
HEPTeXK ACTAH, PACYCTHO-TCXHOJIOIMYCCKas Kapra, nporpaMMOHOCHTEIb, PACTICYaTKa
IPOrPaMMEL.

2.6. 3aroToBKa AETAIN.

2.7. PyKOBOJACTBO 10 SKCILTyaTauMy CTaHKA.

2.8. IHCTPYKUMSI 10 TEXHHKE 6e30MacHOCTH,

- 3. Obumme cBesenus o cTanke 4732D3M.

3.1. Haznauenue:

INMeKTPOIPOSHOHHBIIT CTAHOK 4732D3M sisnsiercs BBIPE3HBIM CTAHKOM H
NIPEAHAHAYEH IS PE3KH TOKONPOBOASIIHX MarepuaIoB 31EKTPOAOM-TIPOBOIOKOM
Auamerpom 0,1 ... 0,3mMm B Boze min KE€POCHHE TOKaMH BBICOKOH YaCTOTBI Bosmoxna
PE3Ka LBETHBIX ¥ YEPHBIX METAUIOB M CILIABOB Pasnu4HOM TBEPAOCTH. '

Hpunuun aelicrens cranka 3AKIIIOYALTCS B TOM, YTO NOA AeHCTBHEM HMIyJILCHOTO
SJICKTPHYECKOrO paspsiaa, CO34aBacMoro MEXLY SNIEKTPOAOM-HHCTPYMEHTOM M
SNCKTPOAOM-3arOTOBKOM NPOHCXOIUT HANpPaBICHHOE PA3PYINEHHE METALIA 3arOTOBKH,
ObpaboTka npoucxour B cpeae pabouel XKHAKOCTH, B KayecTse KOTOpOii
HCTIOBL3YETCS OCBETUTEIBHBI KEPOCHH MM BOJA C aHTHKOPPOSMHHBIMU IPHCALKAMM,
B xavecrse JIEKTPOAA-HHCTPYMEHTA HCIONL3YeTCS TIPOBOJIOKA, EPEMATHIBAIOLIASICS C
HeDOMBILOH CKOPOCTHIO. HMnynbcHbiii Tok BbIpabaTbIBaeTC CrequanbHLIM
reseparopom. Jlast 0bpabotku aeranu 3anaHHOr0 KOHTYpa npoBOIOKA HaTsiHyTa
NEPNCHANKYIIPHO TOPH3OHTATBHOM MIOCKOCTH. Iepememenue nposonoku
ocymecTsisercs or YUITY.




Ipu 06paboTke Aeraneil ¢ HAKJIOHHBIMH 0OPa3yIOIMMI NPHMEHSIOTCS
CHeuHMaIbHbIE TPUCNIOCOONIEHHS C OTACTbHBIM JABHI aTeleM.

 4-3.2. Texuuueckasi XapaKTEPUCTHKA SIEKTPOOOOPY10BaHHUSL
Tok cern — nepemeHHbIH TpexdasHbiii, 380B. .
Komugecrso asurareeii B craike — 8.
Jipurarens nogbeMa BanHbl — 4AJI56B2Y3; n=2890mun’
Snexrponacoc ITA-45 npoM3BOAMTENLHOCTHIO — 45 J1/MHH.
Hcnomnurenbable marossle apurareny — IS A1M.
Ilar apurareneii — 1,5°
DnexrpoasHraresb HarspkeHust npoBosoku — AJI1-362 momocTeiO — 0,019kBT
Yacrora Bpamenus — 3000 mun™
DnexTpoABHrarenb nepeMorku npososnoku P/I-09 momuocts — 0,01xBr

~ 3.3. OCHOBHBIE Y3JIbl CTAHKA. (¢ 4 v

CTanOK BBINIONHEH N0 NPUHLMITY y3JI0BOH cﬁopm Kaxapiit y3en craska
COOHpaeTCs H OTIDKHBAETCS OTACTBHO, a OOLIMI MOHTK OCYIUECTRIAETCA YIIaMH.

Ha cranuHe, SBAsIOUIEHCS OCHOBAHHEM CTAHKA, YCTAHABRIHBAIOTCH:

a) NoILEMHAs BAHHA — Ha IEPEAHEH 4acTu;

6) MeExaHH3M KOOpAMHATHbIN NepeMenieHni — Ha 3ajHel YacTH Ha NIOJCTaBKe.

Iepennss wacTb craHka sBisiercs paboueii 1 3aHsTa BAHHOH CO CTOJIOM H cK0boii,
COBEpIIAIONIECH B3aHMONeEpNeHaUKyIspHbie nepemelnenns. Cxoba Hecer Ha cebe
MEXAHM3M MEPEMOTKH H MEXAHU3M HaTsDKeHHs mpoBoioku. Pabouas 30Ha 3akpeiTa
ITPO3PATHBLIM KOXYXOM. MEXaHH3M KOODAMHATHBIX MEPEMEIIECHHH JAUCTIOUCH B
OTAENBHBIH KOpIyC. PyKosiTKa pyuHOTO nepeMeuteHus CKoObI BBIBEJEHA Ha IPaBYI0

. cropoHy. Hacocnas ycraHoBka pacriono)KeHa BHYTPH CTaHHHBI.

Banna sinsercs pesepeyapom paGoueii JKuAKOCTH, B KOTOPOM NPOHCXOJHT .
obpaborka aeranei. BHyrpu BanHb1 ['-06pasHbiii CTOJ, HA KOTOPOM 3aKPeILISETCs
obpabarbiBaemas aetans. Cron ['-00pa3Hoit GOpMBI 3aKpEIUISETCS HA KPYTIIOH CTOMKE,
npoxojsmeH yepes aHo BaHHbL. CTOlKa 3aKpervieHa B Kopiyce peaykropa. Paboyas
JKHAKOCTb B BaHHY IMOJAETCS 10 THOKUM [LTAHraM.

Hacochnas ycranoska — niozaer pabodyo kuAKOCTb M3 CTAHHHBI B 30Hy 00paboTku.

Mexann3M KOOpAMHATHBIX NepeMeleH i peiHasHaueH s coobmenus ckobe ¢
NIPOBOJIOKOH B3aMMHONEPIECHANKYJISPHBIX NIEPEMEIEHHI B TOPU3OHTANLHOMN
ILIOCKOCTH.

Kaperka nepememaercs Boab ocd X. [TepneHauKy /IsIpHO IT0i OCH B KapeTke
MEPEeMEIACTCA CKANKA, HECYLIasi HA EPEHEM KOHIIEe CKOOYy CO CBOMMH MEXAHH3MAMH.

Cko6a ciyXHT U1 YCTaHOBKH BCEX YCTPOMCTB M MEXAHH3MOB, 00eCTIeuMBAIOILMX
NEPEMOTKY M HATsDKEHHE d1eKTpoAa-nposoioky. Hanpasnenue nsmxenns IPOBONIOKM
CBEpXY-BHH3.

Jist GasupoBaHus HPOBOJIOKH €CTh 2 610K HANPABISIIOMIHX.

Bepxumii 6,10k HANPaB/ISIOMIMX BBINOMHEH HA MOJI3YHE C BEPTHKAABHBIM
nepeMeIennem, 1 M3MeHeHust pabouero yuacTka B 3aBHCHMOCTH OT BbICOTBI JIETAIH.

Mexanu3M NepemMoTKY NPOBOIOKH CITYXKHT ISl IPOTSTHBAaHKs NIPOBOJIOKH Ha

pabouem yuacTke ¢ Le/Ibio KOMITEHCAL|H ee H3Hoca. [lepeMoTKa NpoM3BOAMTCS ABYMSI
POHKAMH.

ﬁ — pepeetE e, R - — 2 T =




L Hepanox Bbimonnenus paboteL

t i 4.1. Ozuakomnenue ¢ [LyJITOM yNDAB/ICHHS, IPEHASHAYSHHBIM IS YOpaBseHus
| CTRIXOM B HATQNOTHOM PEXHME (puc.1 u 2). ’
|~ 42 Hananxa cranxa .

/ Hasanxa crauxa cocrour us sranon:
/ L 3anpaska nposonox;
2 Brmoyerue cTanka;
3. 3anonnenne BaHHp! pabouyeii JKHAKOCTLIO,
4. BuiBepka BepTHKAILHOCTH TPOBOJIOKH;
5. Ycranorka 3arOTOBKH;
6. Beoa nporpammu obpaboru;

/ 7. Hactpotika pexumos 06paboTku;
8. BriBoa 3aroroBku B HYJIb.
/ IoaroToexy cranka Haumnaior ¢ YCTaHOBKH M 3aNPaBKH NPOBOJIOKH. 3anpaska
/ IEKTPOAA-POBOJIOKH BBITONHSETCS B COOTBETCTBHHE C TIPUIOKEHHOH K acnopry
CraHKa cxeMmoif (puc 3).

CTaHoK BIIOUAIOT BBOAHBIM asTomarom 34

Iocne Brikmouenns o6mero ABTOMATHYECKOr0 BBIKIIOYATENS ¥ KHONKH 4
FeHeparop noarorosneH x pabore. Kuonka 27 BKJTIOYAET HACOC HANOJIHEHHS BAHHBI
paboueli sxuaxocTbio. Knonkamu 6 1 7 ycranaenuBaercs yacrora CIIeROBAHUA
HMITYJIBCOB, KHOIIKOM 5 — aMILUTHTY 3 KMITyJbCoB. Kronka 13 sionouaer HNepeMOTKy
MpoBosToKH. Pesucropst 28 u 31 YCTAHABTHBAIOT CKOPOCTH NEPEMOTKH M HATSDKEHHE
IPOBOJIOKH, KOHTPOJIMPYS HO BOJILTMETDY. :

Cxo6a ¢ nposonokoii NOABOMTCA pyKosiTkamu 32 u 33. Kuonkoii 21 NOAKIIOYAETCY
Harpyska reneparopa. Beiepka BeprukamHocTu TIPOBOJIOKH NPOM3BOAMTCS «T10
HCKpE» NOBOPOTOM CKOObI CTraHKa. HMckpa nomxua nosensrscs NIPH KaCaHHH
TPOBOIOKOH KybHKa 110 BepxHeil i minkHel rpassM. 3arotoska 3aKPeIAeTCs Ha CTOJIe
HIH B IPHCOOCOOICHHM.

IMonsysom ycranasnusaior MHHUMAQJIbHBIH PacTBOp ckobbL. [Toanen 3aM0MHEHHOM
BaHHBI BKIIOYAETCH KHONKOH 15. Banua OCTaHaBIMBALTCS KHOMKOI 17.CxopocTs
TIOAaMM NHCTPYMEHTA Perynupyercs perucrpom 25.

>+4.3. Hactpoiika pexumon 06paborku.

3axmouaercs B ycranoske HEOOXOMMOr0 HATsDKEHHS 3JIEKTPOAA-IPOBONIOKH K
CKOpPOCTH €€ NepeMOTKH, 334aHHOr0 KO obpaborku. Ipu pabore ¢ QAANTHBHLIM
YIPABICHHEM PEXHMaMH, PEKUM HaTIPSOKEHUS NOJ34H. B 3aBHCHMOCTH OT TONUIMHbI
3aroTOBKH,

Benuwunua narsokenus IPOBOJIOKH PeryaMpyercs pesucropom 28. Benuuuna
HATSDREHHS BEIOMpaeTcst no Tabnune B 3ABHCHMOCTH OT JHaMETPA MPOBOJIOKH.

Ckopocrs nepemoru NPOBOJIOKH perynupyercs pesucTopom 31 no BoabTMeTpYy.
Cxopocrs Bribupaercs o Tabaune nacnopra cranka. C YBEIHYCHHEM TONHHBI
3arOTOBKH CKOPOCTh YBEJIMUHBACTCS.

-



Tipa ycranoeke pexuma 06paboTku yCTaHaRIMBAIOT 3aaHHYIO YaCTOTY HMITYJIbCOB
+ COOTBETCTBYIOMIEH aMIUIATY Abl TOKa. Habop yacTors! i ammumaTy s Toxa Habupaercs

KOXOM, TAC IEPBAS LUM(pa AaeT 9aCTOTY C/IEOBAHHMS HMITYJILCOB (OHOM M3 TPYTIIILI
XHOMOK 7), BTOpast — aMILTHTY Xy TOKa (OAHO# K3 rpyms kHonok 6). Kourpons
pexmmeos - 110 HHAHKATOpY 3. [Ipr KOpoTKOM 3aMbikanuu paboumii npouecc
OCTaRIREHEACTCH. Benvuuna 3TanoHHOr0 HanpsHKeHHs: Peryaupyercss pesHcTopoM 25, a
EOMYPOXL YCTaHOB/IEHHOIO HANPSDKEHHS HAa MEXCONIEKTPOJHOM NPOMEXYTKE
EPONIBOFATCS 110 BOJILTMETPY 2.

ITAROHHOE HANPSDKEHHE COOTBETCTBYET 33IAHHOM TOUIHEE 3aroToBKe. Bok
AITHBHOIO YIIPABJICHUS BIUIIOYAETCS KHOMKOM 5.

— 5. TexHos0rusi 3/1IeKTPO3PO3HOHHBIX BLIPE3HbIX paborT.

re”
ht %

5.1. Ha BrIpesHbIX cranKax 06ecnedHBaercs IepoXoBaToCTh NOBEPXHOCTH
1,0<Ra<4.0 mxm

BemunHa mepoxoBarocTH A1 PeXHMOB reHepaTopa onpeensercs no Tabumue
nacnopra. IllepoxoBarocTh BO3PACTAET C yBETHIEHHEM IHEPIHEH HMITYILCOB 1
YMEHBIIACTCH NPH YBEIMYEHUH TOIMHB 3arOTOBKH HiIH YMEHBbUIEHHM AMaMeTpa
AIEKTPOAA. '

Y MeHbIEHHE HATSDKEHHS! POBOJIOKH NOBBILIAET MEPOXOBATOCTS.

Beipeska npou3BOAMTCA Ha NPAMOI MOIAPHOCTH, T.€. AETANb SRISETCH AHOAOM,
HNPOBOJOKA — KATOAOM.

Tlpu Tommune aeranei 10 10MM — yacrora uMnynLCos — 8k, npu ToammHe Gonee
15mM — 22xIny,

TorpemHOCTH PAMOIMHEHHONO NepeMeIeH st CKOObI CTAHKA JIEXAT B NPEAeax
10micm 110 Beel mune xoza. OmubKa KOOPAMHATHBIX ITEPEMELCHUI Ha BCeH moma
KOHTYPa JETaei JIEKAT B npeaeaax 25MKM. )

5.2. OnexTpoj — NPOBONOKA.

OnEXTPOA-NPOBOJIOKY BHIGHPAIOT B 3aBHCHMOCTH OT MATEPHANA H TOMLIAHLI
3arOTOBKH.

Hnst 3MIeKTPOAOB-MHCTPYMEHTOB MPUMEHSIOT JIATYHHYKO MOJMOACHOBYIO H
BOIB(PaMOBYIO IPOBOIOKY. Hame - arynHyio, AuameTpom 0,2mm. Bossdparosast 1
MoHbaeHoBas — J0porast U AePUIMTHAS.

5.3. Pabouas XuaKocTs.

Hcnose3yercs 0CBETHTENbHBIN KEPOCHH M MPOMBIIUICHHAS BOAA C
AHTHKOPPQ3HHHBIMH [PUCAAKAMH H3 TPHITAHONIOMHHA U HUTPHTa Harpus. C
YBEIHYCHHEM KOJM4ECTBA NPHCAZOK JIEKTPONPOBOAHOCTS Bo3pacraer B 10-15 pas.

5.4 Pacuer 5KBUAMCTAHTI.

Yame Bcero 06paboTky BeayT npoBonokoii Anamerpom 0,2mmM. TIpu 3170M mHpHHa
pesa nony4aercs 0,24MM. 3HAYMT SKBHIMCTAHTA JOJDKHA OTCTOSITH OT BHIPE3AEMOro
KOHTYypa
Ha 0,12mm.
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baNe - Ha3z\aueHHe OPraHOB YUPABJICHHS
03,

1 ' 2 :

1. BonsTMETP H3MEPEHHs HANPSDKEHHS HA MPOBOJIOKE B 30HE «PE33HUD) UL KOHTPOJLA
paboThi 610Ka aAANTHBHOTO YNPABJICHHS.

2. BonsT™MeTp H3MEpEeHHs HaNPsHKEeHHs Ha MEXK3/IEKTPOAHOM NPOMEXYTKE.

3. Haaukaropsl KOAA YaCTOThl M aMIUTHTYAbI BBIXOJHOI'O TOKA.

4. KHOMNKa BKIIOMEHHS NFEHEPaTopa.

5. KHONKA BIJIOYEHHS M BBIK/IFOUEHHMS YCTPOHCTBA AJaNTHBHOIO YIIPABICHMA.

6. Knonku nepeximodeHus aMIUIMTY bl BBIXOAHOTO TOKA.

7. KHOnKH nepeknio4eHns YacToThl.

8. KnaBumu yCTpOHCTBA aAaNTHBHOTO YIIPABIECHHUS I/l 3a71aHHsl TOMHBI

obpabarpiBaeMOii 3arOTOBKH.

9. CeeTo Ao p! MHAUKALMH 33JaHHOH TOMIMHBI 00pabaTsBaeMOH JETAIH.

10. CBeroaox CHrHATH3AUHH O TPOO0e CHIIOBBIX TPAH3UCTOPOB.

11. BoabTMETP KOHTPOIS HATsDKEHHS ¥ IEPEMOTKH NPOBOJIOKH.

12. Ceroanoa cursammsamyu 06 oOprIBe NpOBOJIOKH.

13. Knonku BKIIOYEHHS ¥ BLIKIIIOYESHYS! JBUraTeneii nepeMOTKY NPOBONOKH.

14. CBeTOoAHOA CHrHAMM3ALMH O KPAaHHEM NOJ0XECHHNH KAPETKH CTAHKA.

15. KHOMNKa BKITIOYCHHS ABUIaTesl O heMa BAHHBL

16. CBeToaso ) CArHAIH3ALHH 00 OKOHYAHHH MPOrPaMMbL.

17. KHonka BHIGTIOYCHUS NIePEeMeieHsd BaHHbI.

18. KHOIKE BKIIOYEHHS H BHIKIIOUEHHs JCOHH3AHOHHOMN YCTAHOBKH.

19. Ceeroano CHrHANK3alMyi 0 KACAHWH J1eKTPOJa-NIPOBOJIOKH K JAETANIH.

20. KHONKH BIJIOYESHHH H OTKIIOYEHHS YCTPOHCTBA MHAMKALHMH KACAHMSL.

21. KHOIKH BKIIOYCHHS H BHIUTIOYSHHS HACPY3KH FEHEparopa u CBETOAHOL

CHIHATH3ALMH. ’

22 ‘

23. Knomnka BKIIOYEHHS ¥ OTKIIIOYESHHS! NIOJICBETa CKOOBI CTaHKa.

24. KHONKH BKJIIOUEHHS ¥ OTKIIIOYEHHS NEPEKIIOYCHHS KOOPAMHAT.

25. Pe3suCTop YCTaHOBKH 3TATOHHOIO HANPSDKEHHS PErySTOPA NOJAYH.

26. KHonka BKIIOUEHHS JBUTaTE/ sl ONYCKAHUA BAHHBL )

27. KHONKH BKIIOYEHHS ¥ OTKJIIOUSHMS ABUTATE/ sl HACOCA HAMOJHECHHS BAHHbL

28. PesucTop peryJMpOBKH HaNPsDKEHHs HA JBUIarelle HATsDKEHUS MPOBOJIOKH.

29. Knonka BKIIOYEHNS BOALTMETPA AJIsl KOHTPOJISA HaNPSKEHHS HATSDKCHHS -

TIPOBOJIOKH:

30. Kuonka BIJIIOYEHHS BOJIBTMETPA I KOHTPOJIS HANPSDKEHHST EPEMOTKH
 TPOBOTIOKH.

31. Pe3ucrop perylInpoBKM HANPsDKEHHs HA ABHrarese nepeMOTKH NPOBOJIOKH.

32. PykosTKa NPOAOILHOID NePEeMELiEHHs CKOOBI.

33. PykosTKa IONEPEYHOTO NepeMEeIeH s CKOObI.

34. BBoaHO# aBTOMATHYECKHH BBIKIIOYATSIb CTAHKA.

35. Benruiab nogauu paboueil UAKOCTH B 30HY 06pabOTKH NOIHBOM.

36. Benruiib moga4un paboue MUAKOCTU JIA 3aNOMHEHHS BAHHbL.




Brmonnenue 1aboparopHoii pabors

1. HeobxomiMo cocTaBuTh 9KBHAKMCTaHTY 00paboTKu aeranm «ckobay,

_ TPeHA3HAYEHHOM /U KOHTPOS JeTaNeH (YepTex MpHIaraercs).

2. IpoussecTr HANAAKY CTaHKa 115t 00pabOTKH M COCTABHTH MHCHMEHHBIH OTYET.
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HHcTpyKups no TexHuke 6e30nacHocTH npua
BbINOJIHEHUH JIA00paTOpHOiA paGoTn Ne 2

1.IIpuBecTH B NOPANOK pabouyio OAEHKY.
2.Y6enuThes B UCTIPABHOCTH CTAHKA, NPEAOXPAHUTENBHBIX U
3a3eMJIAIIOIIUX YCTPOMCTB.

Pabotars na cranke Ge3 koxcyxa 30HbI pE3aHus 3anpeneHo.

IIpoBepuTh Ha X010CTOM XO01Yy:

- MEPEMEIICHUE KAPETKH U CKOOBI;

-~ OPOTSDKKY MPOBOJIOKHY;

- BKIIIOYEHHE F€HEPATOPOB MMITYJIHCOB M YCTAHOBJCHHE
TPEOYEMBIX PEKHMOB 00PabOTKHU MO BOJIETMETPY;

- paboTy HAacoCa HAIOJIHAIOMIETO BAHHY.

Bo Bpems pabotsl cnenpyer:

. HanexHo 3akpennars nerans.

2. Cobmopatp pexxumsl 06paboTKy.

. 3anpenaeTcs CHUMATh Kakue-nubo OrpaK/IeHus,

AEOI0KAPOBATE NPEYCMOTPEHHBIE KOHCTPYKLHEH

CTaHKa OJIOKUPOBKH.

. 3anpemaercs OTKpHIBaTh mKadbl JNMEKTPOOOOPYNOBaHHS U
TNIPOM3BO/IMTEL KAKHE-TMOO0 PEMOHTHEIE PaboThl MM APYTHe
JCHUCTBHA.

5. Henp3s onuparscs Ha paGoTaromee 06opynosanme.

6. B uexax npeanpusaTis nepeMemiarses TONbKO Mo
YCTaHOBJICHHBIM NpoxofaM. Cobmoaats aucuununy. He
3aX0Th B ONACHYIO 30HY paboTH 000PYAOBaHMS.

7. 3anpemeHo BBIONHATS pabOTHI He HpeyCMOTPEHHbBIC

JIAHHOI 1a00paTOpHOIi paboTOi.
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JlaGoparopuas pabora Nd/
Tema: “IlpoBepka TOYHOCTH NO3HUMOHMPOBanus cranka ¢ YIIY, yerpanenue
3330pOB B MAPHKO-BRNTOBOH nape”.

1.Heas paGornt
IIpakTHYeCcKOe O3HAKOMICHHE C METOMMKON PeryMpoBaHHA WIAPHKO-BUHTOBOMH Napsl B
crankax ¢ HITY.

2. Hexoanbie fanHbIe
OBopynoBanne, 0CHACTKA, IPHHALICKHOCTH, J0KYMEHTALIHA.
2.1 Opesepubiit cranok ¢ HITY
2.2 Unpmukarop Ha croiike
2.3 3aroroexka (1 wr.)
2.4 Tlacnopr cranxa
2.5 llporpamma 06paGoTku 1o Kpyry
2.6 lllapuko-BuHTOBaS Nnapa

3. O0mue cBeAcHus 0 WAPHKO-BHHTOBOH nape

[LlapHKo-BHHTOBAS Tapa COCTOMT W3 Kopriyca ¥ asyx noayrack. Kaxnas noayrakika
HMEET BHHTOBYIO JAOPOXKKY MOMYKPYrioro npoduid JUis Kauenus wapukos. B noayraiike
HMEIOTCS TPH BCTABKH, COSMIIIOMue coceane Jopoxai. B pesyanrare obpasyiorea 1pi
FAMKHYTRIX KONLIA KAYeHUA MAapHKoR.

Ha ¢nanuax nonyraiku ¥MeoTca 3yObs, KOTOPbIE BXOAAT B COOTBETCTBYIOMIME Na3bl
kopnyca. Opna nosyraifka wMeer 4eTHOE HMCH0 3y0heB, Apyras- HewerHoe, T0 eCcTh
OTJIMMAIOTCS Ha O/1HH 3y0 2
(Aufl). '

Jns eweibopku oOpasopaswerocs B ILIBIT 3asopa xopmyc ¢ mnoasyraiikamu
CBHHYHMBAIOTCA HA BTY/IKY, BHUIBHIAlOT NOJYTAHKH M3 KOPIYCa H NPOBOPAYHBAIOT B OJHY
CTODOHY Ha HeoOXxomuMoe 4HCIO 3yObeB, 3areM BHOBH 3AABHIAIOT B KOPMYC H
3aBHHYHBAIOT €0 Ha Ball.

Bud A

Pl sl B s i -
E%OOOO_

N AURRRENERRRS
! R p -

ARRIRINNINNRRNN

.....................................

G N A 2,
=INNMNANN \§




[lp# nosopote BYX MOMYrack Ha OAMH 3y0 MPOHCXOAMT CMEIEHHE BUHTOBBIX KAHABOK
MEK)LY COOOM B OCEROM HHlIPARICHUM HA HEJIMUMHY:

8 = e (!

Fae: p-mar BHHTOBOH KaHABKH;
N=41CI0 3y0hen Ha e O/HOM 10y aiiKu;

1 uBeno 3yGbes Ha Qriante BTOPOH momyraifku,

4. lposepxa 3azopos B LLBT
Boamoxwsl /1Ba criocola nposepKy BETHIHHBI 3230D0B,
4.1. Ha crone ¢peseproro cTanka yCTaHABAMBAIOT 3ar0TOBKY H obpabarsisaior ee
N0 KPYroBOMY 3JMMKIYTOMY KONTYpy nmo pmexenmofl s "IV mporpaave. 3arem
BHITIOTHAIOT 3AMEPHI THAMETPA 3aFOTORKH B JIRYX MEPIIEH/MKYIAPHIIX HANPARAEHHAX 110
OCH X H Y CTaHKa.

\

P, 2

llpw mamrom 3asopos B LLBIT crona pasmep mmamerpa no ocu x Oyaer Goasie
PAIMEDY, SUI0KEHHOIO B NIPOIPAMMY, HA BEIHYHHY 3430Da.

Ips mamwum 3asopos B LUBIT canasok momysennsiit fmuaverp no ocw y Oyner
Uit Lic SWIVACHRVIY B HPOIPaMMY Hu BUHHHY SESUPU.

4.2. YCTasoBHB HHIHKATOPHYIO CTOMKY CANA3KH A HIMCPHTC/bHMH HAKOHCHHIK Ha

CTOJI, BpAIIaeM MAXOBHYOK IEHEpATOpa B OAHY CTOPORY, YT00HI BHIOPaTH 3a30psl. 3aTeM
VCTAHABIMBACM MHIMKATOD HA HYTb M BPAMACM  MAXOBINIOK ' TEHEPATOPA B
TPOTHBOTIONOKHYIO CTOPOHY 0 TEX 11OP, NOKA CTPENIKA HHIAHKATOPA HE TPOHETCH ¢ MecTa.
TIps 3TOM NOACHMTBIBACM KOAHWECTBO INEAYKOB MAXOBHK. [lHCKPETHOCTH nepeaadu
YMHOKAEM HA 9HCIO INETYKOB [0 HAMAMA CMEUICHHS CTPE/IKH M MONYMHM BETHUHHY
3a30pa B LUBI canasox (1o ocu y).

AHATIOMHIHO HIMEPAEM BEAWYHHY 3a30Da 110 OCH X.

5. Hopanox sumoanenus paboru

5.1. Iponecrn 3ameput 3asopos b LBIT cornacio pasaeny 4

5.2, Paccunrars HeoOXomMilt yron nosopora nonyraex LLUBIT B 3aBHcHMOCTH OT
KOHCTPYKTHBHBIX 0CO0CHHOCTEH COrsIacHo pasaeny 3

5.3. Iposectu perymposky LLBIT cornacko pasaeny 3.

6. Hacrpykuns no rexauke GezonacHocrs

6.1. TIpusectu B OPAUOK PabouyIo OUEKILY

6.2, Y6eanticA B HCUPABHOCTH CTAHKA, HHCTDYMCHTA, TPHCTOCOOCHHIA,
OTPOKICHHN, 8 TAKKE MPEIOXPAHHTCIBHBIX H 3B3CMAMOUNIX YCTPOHCTBCO CTOPOHBI
MCKTPOIHTAHHS.




Paborars ua crauke 6e3 KOKyXa 3anpemaercs.

7. Bo Bpems paGorsl caenyer:

7.1. Hanex11o i JeCTKO 3aKperuIaTh NPHCNOCOOAEIN, HICTPYMEIIT i 3aroTOBKY 112
CTanKe

7.2. He notparusarsca 10 BPAIMAIONIMXCS W JABIKYIIMXCA YacTel cTaHka u dpes

7.3. He npom3ssouTs M3MepeHHs B npouecce obpaborxu

7.4. PexuMbl pe3aHbs JO/DKHB! COOTBETCTBOBATH PYKOBOJICTBY MO IKCILTYATAIAN

7.5. 3anpcmacres CHHMAaTh  KakMC-1a00  OrpamiacHms,  Ac6a0KMpOsaTh
NPEAYCMOTPEHHBIE KOHCTPYKUMEH CTaHKa0NOKHPOBKH

7.6. 3anpemaerca OTKphIBaTh ABCPh KabuHeTa BO Bpema palors  (oTkmouaercs
CTaHOK)

7.7. Henb3s onuparses, CAIMTHCA Ha HANMPABIAIOUIHE CTAHKA

7.8. B uexax npeNpHATHS NEPEMEMIATECA TONBKO 10 YCTAHOBICHHEIM NEPEX0IaM,
Cobmoaars MHCIMILTHHY, HE 3aXOMTS B ONACHYIO 30HY paboThl CTaHKa.

~ MunucTepcTBO 00pa3oBaHus U Hayku PD



®reQy BMNo
«BpAHCKNIM rocyaapCTBEHHbIN TEXHUYECKUN YHUBEPCUTETY
MoNUTEXHNYECKUI KONNeaX
«YTBEpXKOato»
3am. gupektopa no YMP
T.N.HaymeHKoBa
2014r

CraHKku c 4Ny
NabopaTtopHas paboTta Nel4
«O3HaKOM/IEHHNE C YCTPOMCTBOM U PabOTOM OCHOBHbIX Y3108 Gpe3epHOro CTaHKa ¢
YMY, HanaaKa cTaHKa Ha 06paboTKy 3agaHHON AeTanm»
NHCTpYKLMA ANna BbINONHEHUA nabopaTopHOM paboTbl No npeameTy
«TexHonornyeckoe obopyaosaHue»
CneuynanbHoctb 15.02.08
CocTtasun npenopgasaTesib CrenaHos H0.®
PaccmoTpeHo n ogobpeHo Ha 3acegaHmm
LMKNOBOM KOMUCCUMN
«TexHONOrnA MaWMHOCTPOEHMNAN
MpoTokon Ne oT 2014r.
Mpeacenatenb LMKAOBOM KOMUCCUN
N.A.TapycoBa.

2014r



]

\V

Nt

v

~

JIABOPATOPHAH PABOTA Ne 5
TO3HAKOMAEHNE ¢ YCTPOICTBOM ¥ PaboToii 0CcHOBNBIX Y3108 “Ppesepliors
cranka ¢ YI1Y, najaaka cranka na 00paboTky sajanioi aerann’

I. LEJIb PABOTBI: [lpaktudeckoe O3HAKOMIGHHE ¢ YCTPOHCTBOM i paboioh
OCHOBHBIX . y3710B (ppeseproro cranka ¢ YTV, wanaukoi cranka na oOpaboiry
344aHHON HEeTaIi.

2. UCXOJAHbIE JAHHbIE:

O60py RoBaHKE, OCHACTKA, TPHCIIOCODICHMS, MPHHAANEKIHOCTH, AOKYMCHT AT,
2.1. Cratox tana 6P M®3-1 ¢ YUITY 2P32.

2.2, Pexymue uHcTpymeHTsl (pesa, CBEpIO).

2.3, flpucnocodiienue 11 SAKPEIUIEHKS 3ar0TOBKH - NPHXBA1LE, YHOPL.

2.4, U3sMepuTe/ibHEIE HHCTPYMEHThI: LITani eHUMPKYJtb, JTHHEHKA.

5. TexHONOrHyecKas AOKyMEHTallsi 110 paspaborie ynpasisiomed nporpanmma:
deprex Aelaiin, PACUeTHO-TEXHONOTHYECKas Kap1a, PYKOIUCh NPOrpaMm L.

2.6. Barcroska Aerann.

2.7. PYKOBOACTBO MO 3KCILIyaTAllMK CTAHKOM.

2.8, MHCTpyKiins 110 TEXHKHKE 0€3011acHOCTH.

Pt

[

3. OBILUUE CBEJEHMSA O CTAHKE 6Pl M®3-1
3.1. Ha3Hauenue H 00AaCTL IPUMEHEHHS.
BeprukanbHo-(pesepibtit KoHCOAbHBIH cranok ¢ HIIY B HHCTPYMCHTANBHYIO
MaraiWHoM, HEHOBOPOTHBIM BEPTHKAJbHBIM IUNUHAENEM H HEOBOPOTHLIM CTONOM
6P11 M®3-1, npeanassaueH Ui MHOTMOMO3HIMOHHOA  06pabdOTKM  Hieiii
CROKHOrO NPORYMAS M3 CTaly, 4yryha, useTHbiX Mmeramios. -Ha cranke moryr
BBIIOMHSITECA  pasiMuHbie BUAb  00padoTKu: Qpeseposatiic, pacradnbanie,
cBepiicHie, 3eHKepoBaHUe, pasBepThIBaHUE, HapesaHue PesbOBL WP, 3a O
YCTAHOB JETajiH. ¥

ManHuiii  CTANOK OCHAIUEH CMCTEMOIl uporpammHoro ynpasictis 2P32,
UMeeT dABTOMATHUYECKYIO CMEHY HHCTPYMeHtTa st MeieeT pabotath OAHOBPEMCEHHY 1O
TPEM YIPaBAsdeMbIM OCIM. i
3.2, TexHuyeckas XapaKTEpUCTHKA CTAHKA]

3.2.1. Paboyas nuowans crona — 1000x250 -
3.2.2. Hanboubliee nepeMeniete Croa, M.
8 NPOLOBLHOM Hanpamienuu - 630
B HONepedHoM Halipasiennd -~ 300
B BEPTHKANBHOM HatipaBieHuy - 350
3.2.3. Pacciositine 0T TOpLa HiiHHAeNs 1o paboueli nosepxHocty crona, Mm.
saumensiuee - 50
Hanooblee — 400
3.2.4. PaccTosiHue oT WIHHASAN 40 BEPTHKAALHLIX HALPABIIOLIX CTOM, MM -345
3.2.5. [Ipenessl 4actor Bparienus, 06./ MuH. - 63 - 2500 (00/min) v
3.2.6. Kojit4ecTBO 4acToT BPALLEHNs IPH MIPSIMOM 1 0OPATHOM BPALLCH It - =17 «
3.2.7. Tlpejenbl noaay croina, MM./MuH. - 6 - 4800 ~
3.2.8. Hanbosibilice yeuime noaadn io kaxioi ocn, kH - 8



Kl
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V3.2.9. Konuaecso rHE3) HHCTPYMEHTENEHOTO M a siina - 8
V3.2 10. Haubonpiinil 20NyCTHMEIR Jamerp (ppeshl, 125 mm
3

3.2, Bua prepnoisiuni - JinHeiiio - kpyrosas ©
3.3, Huene yupagistembix oceit - 3
3.4, Hueno opnospemetna paboraonix ocei

ipy anHeinol nrrepnonsuug - 3

LD KPYTOBOH BHTCHTIONSILE — 2
3.3.5, VIporpaMmMoBoceiis - 8 JOPOMEUHas feponeivg ",
3.3.6. Cuaprusatoiiee yCrpoieTso - GorosiekTpriecioe
3.3.7. Cropoets cHuThisalng, crpok/cex- SO0

vt PABOTA B PEAVMAX
/4.1, Pescuim nood ."'5> :

ay BOJ Upopmaniit ¢ HephoieHT B! ¢ noMouibs DY

@*‘\ § '[ A 6 % ._@ ) .
Halamh sy = : d ; HADAIONAN 1 HH R DOBR IS

rerera: "Bson sona 1Y, BeraBeTe nepdoitenty s HOY  w srinodvie cro.

[powssepre sanyex DCY, g gero Hakmuie N C o oxonuanun psona

HAOMIOAAITE HILAMIIPOBUHHE TeKCTa:
Broj 30 |
Py
HOTTOMHCHO

0) BBOA HHGOPMALKT ¢ TIOMDIBIO Kiapuarypbl ¢ 11O

wf

‘ R AR D |
Havark x\‘naumun12:5> d g : ..é.j_l Wi aRpame Oyaed

URIHHMPOBATLCS Bsop  3ona !
- c Mo
42, Peum sBOsAT 6
o
HaEMOTE Knasmiy | e Byaet MHANIUPOBLTHC | Buison o

NPOH3BEANTE BLIOOP 30HLL, HATpIMep, | s 9ero nasaire kaannuy HP2 1 S

ta (10, Oyaet nnannupoBLes: Buisoi Bona

VICHOMHERHE JAHHOTO DEKHMA HPOHSBOANTCS 1O HATKHTHIO KIKIBHINN
Buigoi urdopmating (poi3sopdtes w3 1, 2, 1361 3Y na nepdicpatop.

|

v 4.3, Pewmum o foner Kajipan

v

)

4

“,

Hauemire ———->, Oysctr wramposarses "Touek kanpa™ Hpod e e nonck

L2: X :

wauAana  nmornmanan: HP “ ('i\-','i-'l MR HHIDORI LU Y

T RN



crpoke  "Haltu".,, HaxMuTe .® [Ipu srToM Ha Bepxneld crpoke Oyle
MHJUUPOBATLCA: MOUCK Kaapa Yo |, Ha HHIKHER CTPORE - HCHOIHCHO.

Habupas 110 AaHHON METOAHKE HOMEp Kaapa BMECTO Hauaid [pOrpambi,
flakmre HyKHbIH Ne,

vA.4. Pexum "PEJIAKTUPOBAHUE" D

! lu;ncmufre:D , Oyaer MBIMLHUPOBATLCS
Penakrop 3oH4 ;

Junaitre Ne 3oubt, naxas HP | §: 1 '—@ , OVAeT MHHIUPUBATLC

Pepaxrop 3oua l
Haocpmc uumcp nporpammel, nanpusmep, HP, % ; 2. Ha nocneanci crpoke
BbICBETHTCS Y0 2;

Haxmure Eﬂ—> Fcnu nporpaMmbi B [AaMSITH HET, TO HA NOCHEAHCH CTPOKC
BLICBETUTCH "HHpOpMAaHY HET", @ eCIl eCTh, TO HA HKPAHE BLICBETHTCH
Penaxrop 3oHa |

3 2 ﬁz

Haoimas .Knaumuy@ , MOWCHO HOCHEAOBATEILH0 KAAP 32 KAUAPOM BbIBOJTTL
Ha HADGIE IO TIPOTPAMMY I IIPOH3BOAHTE €¢ 01PadoTKy.

V4.5, Pescum "PYYHOR BBOL"

Ny »
Hasomu x . 6ymer  mnanumposathes "PYUHOM BBOJL". Hadepure ¢ 110
HHQOPMALLTIG KaIPd, KOTOPbIA HEOOXOANMO OTPAdOTATE, HANPHMED,
CCOXH10000  Y+10000. niist 31010 HUKMHTE:

BP; Cy HP1O; O
BP; X; HP;+; 10000;

BE; V; HP;+; 10000;

JLst OpaouUTKr Kapa nancmuuﬁb‘

Fipu pm)mv B peKHME "PYUHON BBOJL BOSMOKHBL 1€ A PEKUMbE, 1O 118
peaaine "ABTOMATUYEC KHA".

46 Pewin "ABTOMATHYECKMH". <l>

I A1l Her'o HORMITTT

Hpeasaprreinbyo yeTaHoBHie . PeildM .

H‘P; %; "[; ’6’ & ’ . o oo att - o -
OyAeT MHAMLHPOBATLCN Haru", HamMure, na BepxHeH
crpoke soicserures “llonck kanpa”, a Ha HEARHER - “nenodneno”.



Hepeiinnre pe’mnMB;= U 1ero mmcmne".._’:.b ,ona HO sonovurs

IHAPOCHCTEMY HAKATHEM , 1aTeM KHONKY B Hd YoM e, itylinie,
Cranok Oyaer Bectit padoTy (0 NPOrpaMMe B aBTOMATHYECKOM DUKiMe.

B pexkume 3 BOIMOIKH B HOAPCKHMDL.

g i
4.6.1. Jnst yCKOPEHHO 0TPadoTIcH MPOrPEniMbl HAKATL KIasHily i
Ha sropoit crpoxe fossures wudopaiatna: YK,

4.6.2. Jlag nokaapoBo# o1paboTKi HpOrpamMMel HAKa 'L Knasuiny D
Ha skpane wnpmunpyercs: KUP,
4.6.3. Ocuosias NporpiaMma /Kajipbl, OTMEHEHHbIE/ = [IPOHYCK, HE UIPADETLIHI S

. o Jls BBEIHOJMHEHMS  NOAPSKHME  HCOOXOMMMO  HIKQTL  Rilasuiy

464, DLurowkposka JBHmKe s // OTPAdOTKA  NPOIPARINLL O skt

...Ha skpane soicseriies: OCH

mipopmaniii na nphsoi. Hpi sisamm srannum / ittmnpye s bitp

7 usr

4.0.5. baokupousica 1exion0 o OEPAGOTKA HPOTPAMMLL GU oG

# MST

CTUHOK TEXHOMOI MHSCKEA KOst Hpu it iin niunpye ross b

£
.6.6. OcTaHoBK 110 IKEHAHHIO GHEPATOH 32 = OCTAHOBRG (POl PaRiainl Ha

Kaupax, # xortopete sseiena komaroin MO T Tlps, nawarin vron s
shicBevnpacton MO|
X
4.6.7. Mt (i eCcKoi orpadoT K HPOrPamMMbl HOKR b IO1a sty -t
Ha skpave nnauunpyeros: LKL

77

/4.7 Pexcun "CEPOC

7 -
Haucars KUy ;PR STOM Ha ORPaie DYAST HHAHIHIPOBaT Lo

COpoc o
Hawars kinasiiuy Lo nenommemine fa noCheated Crpone Hhicse o)
UCTIOJNHEHO.
3.8, Tlepexon  x peauMam,  sapasaesein  HO,D npowssopiics pepenoios

frepeitodaresst peatdmon padbo i va T 153 GOAOACHIS JIPOLDAMALL 1 HOAO KT,
COUTESTUTBYIOUCE PERAMAM DYHHOFO yupasiciivg.

[iporpasmioe  odeciicente  0DCCHCHHBACT  BLINOIHCHHE  DUAIMOS *Fanaaka”,
“Mexonnoe".
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5. Hopstnok BhinojHenns patbo bl

5.1. Osnaxomienue ¢ 1O (nyasrom oneparopa) # [C (ryasroM cranka) puc. 1.2
tabn. 1-2. ‘
/5.2, Hanagka cranka
Hanaaka cragia Ha 06paboTKy AeTiM COCTONT 13 CHEAYIOHINX DIEMEHTOB:
YCTAHOBKA PEKYIUETO HHCTPYMEHTY,
YCTAHOBKA W 3aKpPellieHue 3ar0T0BKH,
“ripusa3Ka” ocel KOOPAMHAT AETAIN K OCHAM KOOPIHIAT CTutiid,
L"l'u;;gzgsnca" MHCTPYMEHTA K CHCTEME OTCHE Tl
v 5.2.1. YeraoBka 1 3aKperieine 3aroToBKy. ‘
3aroTOBKA YCTAHABIMBASTCA HA CTON W KPEMHTCS C MOMOILBIO NPHXBATO H yIOPOE.
1522, VOTaHOBKA U KPEILIEHUE PENYLIEro HHCTPYMEHTA. -
HeoBxoMbill peayuiit HUCTPYMeHT s 00paboTri e1aih, yerananitsacto b
oupeneséHHbie N03MLHK HHCTPYMEHTANLHOIO MAra3HHa Cotiaciio YIPABIRIOUIEH
NPOTpaMMbl CACHYIOIINM GOpa3om:
[lepexmoddreny W3 aBJOMATHYECKOIO PEKUMa EPEBECTH B PEAKUM «HAHMA LKA,
,

BRIOYHB: Tymbiep BBepX, nepeiith 8 perunm "ucxoanoe”. Hepemeuietie
CTOMA 110 TPEM KOOPJHHATAM B HCXOHOE OCYIMECTRITH NOOUEPEUILIM BRIHOUCHHEN

iymBepon®s y¥; Z¢.
COOTBETCTBYIOUIMX  KOOpUuHaT. Jlojkua DPOWSOHTH  OPHEHTALMA  HIMHIe ¢
HHCIPYMEHTOM. JIBHAKEHHE Marasutia BIEPEN OCYLIECTBWIL, LOCTaBHE cyduicp i

BEPXHEE HOJIOKEHHE E Ha TIC pxaouctnem Tymdaepa BHH3 *H’ PasIUt L

nncrpyment.  Ha  croiike WY 'ryM(')Jlt:pH BRJOOUMTL  BHH3,  OOYCTHES

HHCTPYMCHTAIBHBIR - MAra3mMl,  BKIOUHB ryMonep iy ;\/nyynu:x'.xmnu:m
HOBOPOT MAraszilia, OTHICKHBAS HYAYIO HaM HOSHUITO. YCTaHOBUBE HHCTPYMEHT s
HYKHBIE 103HLHE, * TIOADEM # OTBOL Maldshitl OCyHlectBiberon o OOPATHON
HOPHIKE,. NIEPeBost TYMOIEPE B BEPXHce ION0KCHHC.

e AT

2.3 pasgska ocell KOOPAMHAT CTANM K OCHM KOOPIUHHEAL Cralihit.

B e, PPe3epioro CTaka jaKpelite HHAMKATOPHLIT HEIITPOHCRITCIL prc. |
WM ONTIYECKHiT  HEeHTPOMCKATEN s puc. 2. B UCHTPAILHOE  OTHCpUTHC  Clol
YCTAHOBHTE (NThIPL (HEHTP).
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Hpoussepirie BrIX0 CTOMG B MCXOLHOE IOMOKCHNE 1O tynity 5.2
d 'q—

BEOUNE TyMOnep sHiS BEPEiTH B3 pewtint "Hidiaara",

Llerp yeranosoquoro ureaips yCTaRHARIMBACTU TOUYHG MO o Lio winalite s, o
T ICHSE TOYHO coBnahagt o ilt.‘.l!'i'!)OM LTRSS POEG, Ko Jia Bioiiodeidie o i
MHEANKATOPA (pH Cro BRdCring OCTEaHETCH HEHSMCHELIM HIH waiqd Koprposuiinie
PDUCKH ORYISPY COBHBAHCT © PUHCKAaMK Ha twpe. locie Cotseiciing Huirpa
HTHIPH ¢ OCLIG tIHHHACIBE BRIBEJMTC HA DRPal nooiepdnno oo X oo Y oHaait e

KildB i

BP; X35> | . -
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"Penaxruposanpe”. B namsts YUY BBOASTC pacctostnst O HyJisl CRuHKa 40 GCH

MR

5204 "Hpupsizka" HHCTPYMEHTE K CHCTeMe oTcuéia.

Juis "Hpupaska"  MHCTPYMEHTE K CHeteMe 0TeHETa HeoONOMMO BBECTH BLle bl

PEHYUIETO HHCTPYMEHTA.
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Bymouns Tymosep iz BBEPX  [IOABOAMM 3aI0TOBKY HO PE3KOIO  Kuacalhs Co
caepiom 11,
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HO TEXHIKE DESOHACHOCTR Upi HposeRenng sudopaiopniy palor

(35 t

aapopatopan UPesnoaornveeroe obopy tosiaine
o K siabopuroprining padoraM aoiyCratoion A, HpOuc e S i DYICTK. 1o
TEXHHKC DEI0MACHOUTH APH OPOBEHACHIT HaOODATGPHEIE Padin

2. Hpa sutnosieninm 1adopatopHbiX pator Heotx it

a) Hue HPHKACATBO] K DHEKTPHYECKHAT HpOHO N, KAOCHN B 3NGh !}'mlipmm;)ul\l;
G)  Ocreperarbest CAMBHON CTPOKI CRIVIBHEIG, @ 1hoKC BLEIC T HICTPYMETT:

) OCreperarsest ABAAYHITHXCH N BPAHIIO TN CH HaC Te il Me i s G,

1) He donycrarn sarpomomacius paocict o vecia,

Al bes paspciteittd npeiojasaredis Hith gasopatita Be HYCKatn 5 XG0 Cidlor]

¢) Padorate ¥ Clanke 100LKO APH 3aKPLUITOM SHIHTHOM 3KPAiic,. R TORORHOA yOOP;
x) Hpn poiiosunenin 1aboparopabix panot HeGOXGHHMO OHIb BHIMATE HLIELML, HE
OTHICIKATLCH o TopPOHHAMHK DASTOROPARTL 11 e OTHICKAT L APYINX,

) He Dpath boge daBars Heped CTaHok Kk 00 e e b

) He obnokamnsabes i Cranok.

3. Hlepen soigo sesnen Jadoparapinia patul  HE00NOAnMO YOCITRCE B
HCAPABHOCTH M e HHCTDYMEHTAE M UPpHCTIOCOU i

4. Hpn o0Hapy#CcHie HedeHPaBHOCTE DHCK IPHYCCROI AT SeRiieC =0l dacted
CraHKd, 3alHTHEY OFPisacieH i HeMEieiig COOONIIL OO oM HPCHEARITEHI
S AO0PUHTY. i
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NYUDLT ¥YIIPABJIEUM YYHITY 2P32.

L MHAMKALH S BPALUCHIHS HITTMHIES,

2.
3.
4.

6.

Tymbnep duxcannu marasuna»

Tymbaep nacoca oxdanienmns.
[epeitouares HanpapaeHus Bpailen s,
Heperniouatesib Auaiia3oHa CKOpoCcTei
Harpyska npMBOaOB WnyUHAENS.

Fymoiep BpalleHits Marasuta.

JIBHaenue MarasmHa BBEpX-BHUS.

9. JdBuKenne Matasnna Bliepea-Hasaj.

10,

Hepexmiouarens CKOPOCTER LUTHH IS
fyck nporpammst.

BbicTpbiit X0A.

Uepexmovarens poaa pabor.
FaMHUM HHCTPYMEHTA.

ABAPHHHLIT OCTAHOB.

Cron nojavu.

M Kaius HCXOAHOIO NOI0MCCHIs.
flyck rujipocuctemsl.

TymOuep HCXOAHOTO ONOKEHHSL.
T'ymOstepbi nepeMenieruns croia.
Cron mnunuess.

Hyck mnuugens.
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JIucer coriiacoBanus

JonmonHenus u n3MeHeHus: k komiiekty KOC Ha yueOHbIii roj

Hononuenust u u3MmeHeHuss k komruiekty KOCua yueOHBIA TOA MO AMCUUILIMHE

B xommiekt KOC BHECEHBI CIEAYIONINE U3MEHEHUS:

Jononmuennss u  u3MeHeHuss B koMmiviekre KOC  oOcyxknensl Ha 3acemanuu  TIHK

« » 20 r. (mpotokon Ne ).

[pencenarens ITLK / /




ITakeTt 3K3amMeHaTOpa
IIpu nposeneHuu auddEepeHIUPOBAHHOTO 3ayeTa Tpymnmna JeIUTCs Ha JBe

IMOATPYIIIIBI. KonuuecTBo BAPHUAHTOB 3aaHUA OJIA CTYACHTOB — 15.






JIucer coriiacoBanus

JonmonHenus u n3MeHeHus: k komiiekty KOC Ha yueOHbIii roj

Hononuenust n u3MeHenus Kk komiuiekty KOChHa y4eOHBIA TOA MO TUCHUTUINHE

B xommiekt KOC BHECEHBI CIEAYIONINE U3MEHEHUS:

Hononuennst ¥ u3MeHenus B komiwiekre KOC  oOcyxnensl Ha 3acemanuu 1K

« » 20 r. (mpoTtokon Ne ).

[pencenarens ILK / /




COJIEP)KAHUE

1 IIpaktuueckoe 3anarue Nel «IlogoOGpaTh cMeHHBIE 3y0UaThie Koieca A
Hape3aHus METPUUYECKON TI0MMOBOIM U MOAYJIBHOMN pe3b0bl Ha TOKAPHO-
BUHTOPEZHOM CTAHKE . ... e e tuttte ettt eatte e ettt ettt et e et e e et e e eaee e e e 4

2 IIpaktrueckoe 3aHaTHe Ne2 «PacueTr HACTpOMKHU AENUTEIBHOU TOJOBKHY . ....... 9

3 Ilpaxtuyeckoe 3anstre Ne3 PacyeT HacTpoiku 3y0000padaThIBAIOIIMX CTAHKOB:
3y00/10J10€KHOTO Ha Hape3aHue MpsMo3yOoro kojeca u 3ybodpesepHoro Ha
Hape3aHue MPSIMO3YOO0TO U UEPBITHOTO KOTICCA . ... uenreneeneannenneeneannannenns 12
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IIpakTHyeckoe 3ansaTue Nel
Tema: «Ilomo0paTe cMeHHBIC 3y04YaThie KoJieca /AJIsi Hape3aHus
METPUYECKOM JI0HMOBOM M MOAYJBHOH pe3b0bl HAa TOKApPHO-
BHHTOPE3HOM CTAHKE».

Heab: Hayuntbest paccuMThiBaTh MEPENAaTOUYHbIE OTHOILIEHUS U MOAOUPATH
CMEHHBbIE 3y0UaThie Kojieca AJid ruTap KOpoOKH Mepeiad TOKAPHBIX CTAHKOB.

O0mmue cBeaeHud

I'mTapoil Ha3BIBAIOT YCTPOWCTBO, ITO3BOJIIOLICE U3MEHSTH NEPEAAaTOYHYIO
BEJIMYMHY 3yOyaThIX Iepefady IyTeM CMEHbl Kojec. B KoHCTpykiusix
METALIOPEKYIIUX CTAHKOB IPUMEHSIOT OJHOIIAPHbIE, JBYXIIAPHbIC U TpEXIapHbIe
rutapbl. Hanbonee yacto BCcTpeyaroTcsl B CTaHKax JAByXHapHble rUTapbl. Kaxmayro
TUTapy CHAOXKaIOT ONpeIeNIEHHBIM KOMIUIEKTOM CMEHHBIX 3y04aThIX KOJIEC.

JUisi TOKapHBIX CTaHKOB PEKOMEHIYIOT CIeAYIOIHid Habop CMEHHBIX
3y04aThIX KOJIEC:

Z=20, 24, 25, 28, 30, 32, 36, 40, 44, 45, 48, 50, 55, 60, 65, 68, 70, 71, 72,
75, 76, 80, 85, 90, 95, 100, 110, 113, 120, 127.

YtoObl mOI0OpaHHbIE CMEHHBIE KOJeca CMOTJIM MOMECTUTHCS Ha TUTape U
YCIJIOBHS 3aLETUISIEMOCTH, KOTOPOE UMEET BUI:

a+b=c+20

c+d> b + 22

Haubonee dacto mogbop CMEHHBIX KOJIEC MPHUXOAMUTCS MPOU3BOAUTH IS
Hape3aHus METPUUICCKOM, JTIOMMOBOM M MOIYILHOMN Pe3b0.

UtoOBl Ha TOKapHOM CTaHKE Hape3aTh pe3b0y Ha 3aroTOBKE HEOOXOIMMO
COOOIINTH PE3Ily BIIOJIHE OMpPENENICHHOE MO OTHOIIEHUIO K YacTOTE BpAICHUS
MIOUHAEAS NPSMOJUMHEWHOE JIBIDKEHHWE BIOJIb OCHM  3aroToBku. Pesern,
YKperuieHHbId Ha cynnopte. [lomyyaer mpsMoOJIMHEHHOE ABUKEHUE BIOJIb OCH
3arOTOBKM OCH 3arOTOBKM OT XoxoBoro BuHTa Py, = 12.mm, KOTOpBIH
MPOU3BOJUTCS BO BpallEHWE OT IIMHUHIAEIA 4Yepe3 MepeAady MUIMHAPUYECKUX
3y0uaThIx Komec (Z1/Z,)*(Z,/Z3) n cmeHHbIX 3y0ouaThix kosec( a/b)*(c/d)

ITopsiioK BBINOJTHEHUS PadOTHI

IJInga nmombopa CMEHHBIX KoOJieC HJii Hape3aHusi METPUUYECKOM pe3bObl
MOJIB3YETCS CIOCO0 Pa3I0KEHUS HA TPOCThIE MHOKUTEIN

3m.. | Apk. Ne JTokym. Hoonuce | Jama
|Paspad Jlum. Jlucm Jlucmos
[ Iepesip | |
]jﬁpkym
|H. K{ump.
Jamd Apx. Ne dokym. Iionuc | ama




. Py
iy = 5——, Iie

PX.B. *IHOCT.

i,y -TIepeIaTOuYHOE CMEIIEHHE CMEHHBIX KOJIEC (TUTaphI MOay)

P, — wae napeszaemoti pezoowl

P, s — waz xo0oso2o0 sunma

ihoer. — NEpedamounoe omuoueHue NOCMOAHHBIX 3y0UambvlX Kolec

2. Jlns mombopa CMEHHBIX KOJIEC ISl Hape3aHusl JIOMMOBOM M MOAYJIBHOM
pe3b0  HCMONb3yeTcsl CIOcO0 3aMEHbl YacTO BCTPEYAIOMIMXCA YHUCEN
npUOTMKEHHBIMU IPOOSMHU.

2.1 lns Hape3aHus 1I0MMOBON pe3bObI

25,4
iy = — , 20e
K*PX.B. *ll'IOCT.

K-uncno HUTOK, MPOXOAIIMX HA OJWH JAIOWM Hape3aeMou pe3bObl.

127
17 = 25,4 = ?

2.2 J1ns Hape3aHusi MOyJIbHON pe3bObl
K*m+m
,rIe

oMt = 1Py oen

M- MOJYJIb Hape3aeMOii Pe3bObI,

K- 4ncio 3ax010B Hape3aeMoil Pe3bOBI.

HpI/I 1‘[01160pe CMCHHBIX KOJICC I‘I/ITapBI MOHO BOCIIOJIB30BaThCA CHGI[ymHII/IM

IPUBOJIOM 3HadeHus 17 u m:
127 1600 _ 40%40 _ 432 _ 18%24 _ 330 _ 11+30,

1~=T_?_ S 17 17 13 13
- e e = 0,0005
380%5 4 %5%95 noepewinocms = 0,
- = 0,021

n= o ¢ noepewnocms =0,
== = 0,004
= 57 | noepewnocms = 0,

22
m=— :norpemnHoctb=0,12

[locne mombopa CMEHHBIX KOJIEC THUTaphl TPOBOAMUTCS TMPOBEpKa Ha
3aIeTIIeMOCTb.

[Mpumep 1. [lomoOGpath cMeHHBIE KoJieca TUTApbl MOAadY JUIsl Hape3aHUs
METPUYECKOM pe3bObl, ecu Py, = 12 MM, P, = 5,5 MM, ijoer, = 1.

_ a ¢ P, 5.5 11 %2 %2 110 4 110
= — % — = = = = = —_ = — =
o T AT P, *ie, 1#12 12#2%2%2 120 8 120
50
~ 100

a=110; b=120; c=50; d=100.
[IpoBepka Ha 3aLeNIAEMOCTb:
a+tb>c+ 20 c+d> b + 22

132pryw

3.

Apk.

Ne dokym. Iionuc | ama




110+120> 50 + 20 50+ 100 > 120 + 22
230> 70 150> 144
Ipumep 2. 3ameHa P, BHIPQKEHHOIO JIECATUYHON JPOOBIO TIPOCTON JApOOLIO,

ecmd Py p = 12 um, Py = 1,25 mm, e, = 1.

a c P 5 51 1 5 20 25
_:__—p:_ 12— = ¥ — — — ¥ —'

Iy = = : =
M b d Py e 4 4x12 4 12 8 60
Takue xoJyieca B IATKOBOM HAOOPE €CTh.

[IpoBepka Ha 3alETUIAEMOCTh:

a+b> c+ 20 20+80= 20 + 20

c+d=>b + 20 25+60= 80+20 ,

Koseco «b»=80 He BOIAET B 3arerieHue ¢ KojecoM «a»=20

[Tomensiem MecTamu KoJsieca, CTOSIIIME B 3HAMEHATENE, TOT1a
A _c_ 20 25
b d 60 80’
[IpoBepka Ha CHETUISIEMOCTb:
20+60> 25 + 20
25+80> 60 + 20
3anemisieMocTs o0ecreyeHa.
[pumep 3. [lomoOGparh cMeHHBIE KoJieca TUTapbl MOjAad JUisl Hape3aHus
JTIOMMOBOM Pe3hOBI, €CIIM YKHCJIO HUTOK Hape3aHus IOWMOBOM pe3hObl 7 Ha
17, Py = 12 mm.
OnpenenuM miar Hape3aemo pe3bObl B MM:

17 = 25,3995 mwm;
P = 253995 127 _ 127 127 127%1x20 _ 127 20,

P~ 7 " 547 60%7  60%2%3,5 120%3,5%¥20 120 70’
[TpoBepka Ha 3a1enIseMOCTb.

atb> c+ 20 127+120= 20 + 20

c+d=>b + 20 20+70= 120+20

Kojieco «b»=120 He BoOMIET B 3alleIUIEHUE C KOecoM «a»=127.

ITomensiem MectaMu KOJICCa, CTOAIINC B 3HAMCHATCIIC!
A c 127 20

b d 70 120’
IIpoBepka Ha CUEIUIAEMOCTS:
atb>c+ 20 127+70= 20 + 20

c+d>b + 20 20+120=> 70+20,

3arenisieMocTh Kojiec o0ecreyeHa.
I[Ipumep 4: TlogoOpath CMEHHBIE KoJjieca THUTApbl MOAAa4 MJid Hape3aHus

MOJYJIbHOU pe3bObl, eciu M=3 mm, N=1, P, , = 12 wm.
Ornpenenum mar Hape3aemMou pe3bObl

138



H _ 22:3+1 _ 22:3_110

A
P =T[*3*1,T01“Ilag=£= =

p
[TpoBepka Ha 3aLEIUIIEMOCTb:

atb>c + 20 110+35= 30 + 20
c+d>b + 20 30+120= 35+20,
3anemisieMocTh Kojec obecneyueHa .

B otueTe cieayeT moMECTUTD:

d~ P, 7 7x12 35

CxeMy Hape3aHusi pe3bOBbl.
Tabnuily UCXOAHBIX JJAHHBIX JJISI pacuera.

B wbh e

JIOMMOBOM M MOJTYJIbHOU PE3bOBI.

Ha3zBaHue nmpakTH4eckoi paboThl U €€ LENb.

30
120

PacueTtsl s Hoz[60pa CMCHHBIX KOJICC IJISI HAPC3aHHA MeTqueCKOﬁ,

3.

Apk.

Ne dokym. Hionuc | Jlama

lsﬂaApKym




BapuanTtel 3aganus

Tabnuua 1
Bapuant | Metpuueckas pe3pba,Mm | JlroliMoBas pe3pba | MopaynbHas pe3b0a
1 P, =2 K=2 m=2mm n=2
2 P, =2 K=3 m=1 mm n=4
3 P, =125 K=6 m=1 MM Nn=2
4 P, =85 K=12 m=4 mm n=1
5 P, =4,5 K=10 m=2 MM Nn=1
6 P, =10 K=11 m=3 mm n=1
7 P, =2 K=8§ m=1 mm Nn=3
8 P, =6,5 =7 m=6 mm n=1
9 P, =25 K=4 m=2,5 mm n=1
10 P, =375 K=5 m=5 MM n=1
11 P, = 2,25 K=5,5 m=3,5 mm n=1
12 P, =175 K=3,5 m=1,75 mm n=3
13 P, =5 K=9 m=1,75 mm n=1
14 P, =4 K=13 m=2,75 mm n=1
15 P, = 5,25 K=3,5 m=3,25 mm n=1
14D,
3| pe | Nooog | rtionuc | stama




IIpakTnuyeckoe 3ansitue Ne2
Tema: «PacdyeT HACTPON KU JACJIUTETBHON I'OJIOBKI.

1. Hean padoThbI:

1.1. Hayuntbcs mpou3BOAUTh pacdyeT HACTPOUKHU Y JII' st 1eneHus 3arOTOBKU Ha
3aJaHHOE€  4YMCJIO 4YacTed METOJaMU  HEIOCPEACTBEHHOIO, IIPOCTOIO0 U
nudGepeHIIMPOBAHHOTO JICTICHUS.

2. Conep:xkanue

2.1. IlpousBecTH pacueT HEMOCPEICTBEHHOT0, MPOCTOro U AU(hepeHIIIPOBaH HOTO
JeJIeHHs TI0 3a/IaHHI0 TaOJMuIbl BapuaHToOB. JIMMO AenuTenbHOW TOJIOBKM MMEET
paa OKpPYKHOCTEH o CJIETYIOLIUM KOJIMYECTBOM OTBEpPCTHUH:
16,17,19,21,23,29,30,31,33,37,39,41,43,47,49,54. HabGop CMEHHBIX KOJIEC C
guciamu 3yobeB: 25 (a8a), 30,35,40,50,55,60,70,80,90,100.

2.2. Ilpon3BecTu pacyeT HACTPOIKK TOPU3OHTAILHO-(ppe3epHoro cranka U Y I Ha
¢dpe3epoBaHrie BAHTOBBIX TOJOBOK.

3. MarepuajibHoe o0ecriedyeHue

3.1. YepTexkHble TPUHAIICKHOCTH.

3.2. Kunemartnueckas cxema crauka moxa. 6H81.
3.3. KanekymsTop.

4. IlopsiioK BHINOJTHECHUS 3AHATHS

4.1. Tlo 3amaHHOMY BapUaHTy NPOU3BECTH pacdyeT MU HACTPOUKY JIUMOOBOIA
JICNTUTENTFHOM TOJIOBKM HAa HETOCPEACTBEHHOE, MpocTtoe U nuddepeHnnpoBaHHoe
JEJICHUE.

Tabmuma BapuanToB Nel

JeJICHUEe | HEMOCPEICTBEHHOE | IIPOCTOC nuddepeHnranbHoe

NeNe

BapUAHTOB
1 3 22 99
2 18 7 61
3 4 24 97
4 24 8 63
5 6 27 93
6 12 42 67
7 5 50 91
8 13 9 69
9 8 38 89
10 15 14 71
11 9 36 87
12 18 11 73
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13 10 18 83
14 20 12 79
15 3 15 81
16 18 13 77

4.2. Ilpu HEMOCPEACTBEHHOM JICJICHUHU YHUCIIO TPAaayCOB (JI€JICHUI) OnpeaeseTcs
o ¢hopmyie:
360
L=— (1)

z
I'ne Z — o BapuaHTy U1 HENIOCPEACTBEHHOIO JEICHUS.

4.3. Ilpu mpocTOM JAENEHUH ONPENCNIIeM 4YHCIO OOOPOTOB PYKOSTKH «A»
OTHOCHUTEJIBHO IIeJII/ITeJIBHOFO JUCKa MO0 YPaBHEHUIO

=%=a+7 (2

rae N =40 — xapakrepuctuka I,
Z — 110 TabauIe BapUAHTOB JIJIsl IPOCTOTO JICJICHMUS,
a — LeJI0€ YUCII0 000POTOB PYKOSATKH,
g — YMCJIO OTBEPCTUH JAEIUTEIBHON OKPYKHOCTH,
P — 4Kcio maroB o JeIUTENIbHON OKPYKHOCTH.

I[TPUMEP: Paznenuts 3arotoBky Ha Z = 88 yacteid, N = 40.
N

40 40 5 15

=—=—=0+—=0+—=0+—

Z 88 88 11 33
Jlenenue mpou3BOIUTCS Ha JEIUTEIBbHON OKPYKHOCTH ¢ 33 oTBEepCcTUSIMH depe3 15
OTBEPCTHUH (1I1aroB).
4.4. Ilpn nuddepeHManbHOM JeJIeHUHN IS oA00pa IEIUTENbHON OKPYXHOCTH
3aroToBKa JENUTCS HE Ha 3aJaHHOE YHCIIO yacTed Z, a Ha OwKaiilliee 4mciio
Oosbliiee UM MeHblee Zg — (KOTOpOe COKpAIIaioch € XapaKTEPUCTUKONW T'OJOBKH
¥ MOTJIO OBITh Pa3/IeNICHO MPOCTHIM JICTICHUEM).

Yucno 06op0TOB PYKOSITKH OyJIeT:

P
H— —a+-
Zd q

3a Bpems jaeneHHS MO dYepe3 CMEHHBIE Koyeca d, b, C, d JOMOJHUTEIBHO

1 a c
noBepHeTcs Ha [nom. =25 T oboporTa.

IToBOpPOT PYKOSITKH ACIUTEIIBHOW TOJOBKH OTHOCHTEIBHO JTHMOa OyAeT SBIATHCS
CyMMOM 3THX 2-X JBUKEHHUM, T.€.
1 a c

I1=Tlo + IMgorr. WM Y= 4 1.2.¢
Z Zb —Z B d

"3 nocnez[Hero paBeHCTBa HaxXoJuM MEPEAATOYHOE OTHOIIEHUE CMEHHBIX KOJIEC:
< _ (ﬂ )Z _ iN*(ch -Z)
A B d Zd
[Tpumep: Pa3,uenHM 3arotoBKy Ha Z = 69 uacteld Ha JAEIUTEIBHOW TOJIOBKE,
nmeromeit N = 40.
[Tpuaumaem: Z¢ =70

JleneHre mpOU3BOMTCS HA JICIUTEIBLHOM OKPYXHOCTH ¢ 21 oTBepcTHEM uepe3 12
orBepcTuil (1aros). OnpenenseM CMEHHbIE KoJleca:
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a c _ N-(Zd-Z) _ 40 (70-69) _ 40
B d 2z 70 "7

Koneco ¢ uncnom 3yoneB 40 ycraHaBnMBaeM Ha HIMUHJEIBHBIN Baluk, a 70 — Ha
BaJl MNPUBOJA IIMUHAENA: T.K. NEPEIaTOYHOE OTHOLIEHUE MOJYy4YHMIIOoCh (1), TO
Mexay konecamu 40 m 70 HajgO YCTaHOBUTH OAHO MHPOMEKYTOUHOE KOJECO C
J00BIM YUCJIOM 3yOBhEB, UMEIOLTUXCSl B HAbOpe.
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IIpakTHyeckoe 3ansiTue Ne3

Tema: «Pacuer HACTPOMKH 3y0oo0padaTbiBaOIUX CTAHKOB:
3y0010/10€:KHOT0 HA Hape3aHHe NMPAMO3y00ro KoJeca U 3y0o¢pe3epHoro Ha
Hape3aHHe NPsAMo3y00ro 1 4epBI4YHOI0 KoJjeca»

1.0EJb:

1.1. TlpousBecTH  TOJHBIA  pacdeT  OCHOBHBIX  JJIEMEHTOB  HAJIAJKH
3y001070€eKHOT0 cTaHka MoA. 5140 mo 3agaHHOMY BapHaHTY:
— YacTOTa JBOMHBIX XOJI0B;
— JUIMHA X0J1a 0JI0sKa;
— TUTapa JeJICHUSI U OOKATKU;
— KpyroBas mojaya.
1.2. TIpousBecTH MOJHBIM pacueT OCHOBHBIX JIEMEHTOB HAJIaJIKU 3y00(dpe3epHOTo
crtanka MoJi. 53A30 1o 3alaHHOMY BapHUaHTY:
— d4acToTa BpaiieHus Gpessl;
—  BepTUKaJbHAas MM0/ava;
— paaualibHas Mojava;
— ruTapa Jae’aeHus U 00KaTKH;
— rurapa quddepennuana.

2. TIOPAAOK ITPOBEJAEHUA:

2.1. O3HaKOMHTBCS C 3aJaHUEM W YEPTEKOM JIeTalld, MOJJIeKAIIEeH 00paboTke
Ha 3y00(pe3epHOM CTaHKE.

2.1.1. Ilo 3amaHHOMY BapWaHTy NPOU3BECTH pacueT KHHEMATHUYECKUX IIeTei
ctanka moa. 5140 (tabxuma BapuantoB Ne 1).

2.2. O3HaKOMHTBCS C 3aJaHUEM W YEPTEKOM JIeTalid, MOJIeKAIIeH 00paboTke
Ha 3y00o(dpe3epHOM CTaHKE.

2.2.1. Ilo 3amaHHOMY BapHaHTy TMPOU3BECTH pacyeT KUHEMATUYECKHX IIeTen
cranka moa. 53A30 (Tabnuua BapuanToB Ne 2).

2.3. O3HaKOMHTBHCS C 3aJaHHEM WM YEPTEKOM JIeTaju, MoJyIekaiieil oopaboTke
Ha 3y00/10710€KHOM cTaHke Moj1. S123B.

2.3.1. Tlo 3amaHHOMY BapHaHTY MIPOU3BECTH pacuyeT KHHEMATHUECKUX IIeTeh
ctanka mozenu 5T23B (tabnuia BapuanToB Ne 3).

3. IPUHATBIE OBO3HAYEHUA:
M — MOIYJIb B MM
Zy— KOJIMYECTBO Hape3aeMbIX 3yObeB U3EIIHs

Zy — KOJIMYECTBO 3yObEB J0JI0SKA
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| — 9rci0 pabouynx X0/I0B

4. PACYET HACTPOMKHU 3YBOJOJBEXHOI'O CTAHKA MOJIEJIU
5140

4.1 OnpenenuTh 4YacTOTy JBOMHBIX XOJOB J0JIOSIKA B MHUHYTY, YCTaHOBUTH B
3aBUCUMOCTH OT BBIOpPAHHON CKOpPOCTHM pe€3aHus M JJIMHBI 3y0a Hape3aeMoro
KoJieca.

VyesonpenensieM no tadauie Ne 2 mo BapuaHTy.

Tabauna Ne 2
Monynb Hape3aemMoro Kojieca, MM
Martepuan 3aroToBKu 2-5 5-8 | 8-12
CkopocTtb pe3anusi Vpe; B MM/MUH
Cranb 15, 20X (TBepaocts 10 HB 180) 20-15 15-12 12-10
f;‘g;]h 45 otoxxkeHnHas (TBepaocte HB 120- 22-18 18-15 15-12
Cranb 45 (tBepaocts HB 210-250) 20-15 15-12 12-10
Yyryn (tBepmocts HB 140-220) 21-18 18-15 15-12
Bbpon3za (tBepnocts 10 HB 150) 25-20 20-18 18-15
K onpenensiem no tabmuie Ne 3
Tao0muma Ne 3
B... 10 25 50 75 100 125
K 2,4 4,1 6,0 7,715 9,5
_1000-Vpes
[lnB.x = EXerer JIB.X/MHUH

0 TIACTIOPTHBIM JIaHHBIM BBIOpAaTh OJMXKalIIee W COCTAaBUTh YpPaBHCHHE
KHHeMaTudeckoro Oananca. [Ipu yepHOBO# 00pabOTKE MCTIONB3YETCs CIETYIONNMA
P ABOMHBIX XOJ0B B MUHYTY: 65, 92, 132, 145, 206, 296 u mecTb 3Ha4eHU: 99,
140, 200, 220, 310, 450 nB.X/MHUH JIJIsI YUCTOBOIA.
4.2. PacueT IJIMHBI 10JI0sKa:
L=B + 2K, mm
rae L — qomHa xona moiaosika, MM

B — nnvna 3y6a Hape3aemoro koseca, MM (Tabsmia Ne 1)

K — Tabmuma Ne 3
4.3. Pacuet rurtapsl AeseHus U oOKarta.

CocTaBuTh ypaBHEHHE KHHEMAaTHYECKOTO OajaHca:
1 90 56 46 54 a c 33 32 38 1 1l ac 27

g1465436bd333256190 Zbd Z
ITomoOpath cMeHHBIE KoJieca TMTaphsl @, b, ¢, d, mpu 3TOM cieayeT ydects,

gyro a+b=120, ac=k2'Zy, rne k=1,2.

Habop cMmeHHBIX 3yO4aThIX KOJEC ruTaphl AejieHus u oOkata: 24, 30, 30, 32, 36,

38, 40, 40, 44, 45, 46, 48, 50, 50, 51, 52, 54, 56, 57, 58, 59, 60, 60, 61, 62, 64, 65,
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66, 67, 68, 70, 70, 71, 72, 73., 74, 75, 76, 78, 79, 80, 80, 82, 83, 84, 85, 86, 88, 89,
90, 90, 91, 92, 94, 96, 97, 98, 100, 101, 102, 103, 104, 106, 107, 108, 109, 112,

113, 114, 115, 116, 118, 120.
4.4. Hactpoiika KpyroBou nmojauu:
4.4.1. BeiOpaTh 3HaueHHE KPYroBoil nmogauu no taduuie Ne 4.
4.4.2. TlonoOpaTh Oirkaiiiiee 3Ha4€HUE 10 MaCIOPTy:
0,14; 0,18; 0,22; 0,29; 0,36; 0,45; 0,59; 0,75.
4.4.3. CocTaBUTh YypaBHEHHE KUHEMATHUYECKOro OaaHca ey KPyroBbIX Moaay:

365 2 44 45 40 36 54 46 1
1AB.X'@'O,985 ﬁ%%ﬂlknﬁﬁ%%nﬂg = SKp
i ——298.SKP' Ho=m-Z
kn ﬂg ’ g g
Ta6muia Ne 4
Xapaktep 00KaTKu O6pabar. | Moayn | MourHoCTs IpHUBOJIa CTaHKA, KBT
MaTepuan pmM, | 1,0...1,5 1,6...2,5 2,6...5,0
10 Kpyrosas nojga4a n0510skaSyx,, MM/JIB.X
1 2 3 4 5 6
UepHoBoe Hape3aHue —— 4 0,35...0,4 | 0,4...0,45 -
noJ  MOCJEAYyIoIIee 6 0,15...0,2 | 0,3...04 | 04...0,5
JOJ0JICHHIE . 4 0,4...0,5 | 0,45...0,5 -
YR 6 |0,6...022]03...045 | 04...0,5
HucToBoe Hape3aHWe |  rang } 0,25...0,3 .
1o CIUIOIIHOMY 2-3
MaTepuaiy YyI'yYH - 0,3. . .0,35 -
HucToBoe Hape3aHWe |  rang } 0,3...0,35 .
[0 M[OpeaBapUTCIbLHO 4-8
oOpaboranHOMYy 3y0y | YYI'YH - 0,35 -

PACYET HACTPOMKHU 3YBO®PE3EPHOI'O CTAHKA
MO/JEJIA 53A30
Tabnuia BapuaHTOB
5.1. BwiOop BepTUKaIbHOI MOJAYH.

Pa3zMep TeXHONOrMYECKH JOMYCTUMOM IMOJayd MpPU HApEe3aHUH 3y0YaThIX KOJIEC
BBIOWpAaeTCS C YYEeTOM 3aJaHHOTO0 KadecTBa 00pabOTaHHOW TOBEPXHOCTH,

TOYHOCTHU BYGBCB, MOIIHOCTH CTaHKa.

SpmMm/06 ompenenuth mo Tabauie Ne 7, mompaBouHbie KOADPUITUEHTHI IO TaOIHIIe

Ne 8.
Tabnuma Ne 7
XapaKre MormiHocTh TpUBOAA CTaHKa, KBT
PAKTep Marepuan | Moayns | 1,5...2,8 | 3...4 [5..9
00paboTKH
ITogaya Ha oguH 000POT, MM/00
YepHOBOE cranp 45 15 |08...12 ] 14..18 | 1,6...1,8
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Hape3aHue 2,5 1,2...1,6 | 2,4...2,8 | 2,4...2,8
4,0 1,6...2,0 | 2,6...3,0 | 2,8...3,2
1,5 09...1,3 | 1,6...2,2 | 1,8...2,2
YyT'yH 2,5 1,3...1,8 | 2,6...3,0 | 2,6...3,0
4,0 1,8...2,2 | 2,8...3,2 | 3,0...3,5
YuctoBoe crais 45 1,5-2 1,0...1,2
Hape3aHue 1o 3,0 1,2...1,8
CILIOITHOMY YyTyH 1,5-2 1,2...1,4
Matepuanty cephIi 3,0 1.4...1,8
Tabnuua Ne 8
B 3aBUCHMOCTH OT MEXaHUYECKON XapaKTepUCTUKH CTaIU
Mapka | Tsepmocts | Koadpdpu Mapka cranu Teepnocts | Koadpdu
cTajiu HB UCHT HB UEHT
35 156...187 1,0 30X, 40X 156...207 1,0
45 170...207 1,0 12XH4A, 20XHM | 156...229 0,9
45 1o 241 0,9 18X, 20X
B 3aBucHMMOCTH OT yrila HaKkJIOHa 3yObeB
VYroin HaknOHA Koadurment

3y0BeB, IPal. | OnHOMMEHHOE HarmpaBjeHue | PasHOMMEHHOE HampaBJieHUE
3y0a KoJjieca ¥ BUTKOB (ppe3bl | 3y0a Kojieca U BUTKOB (Ppe3bl

0 1,0 1,0

15 0,90 0,75

30 0,80 0,65

45 0,65 0,50

60 0,45 0,35

Onpenenuth ToOMaYy SpC Y4ETOM IMOMPABOYHOTO KOdDPUIMEHTA W MPUHATH
OJrKaifiiee MEHbIIEe 10 CTaHKY.
Psn Beptukanbubix nogav: 0,65; 0,83; 1,02; 1,31; 1,65; 2,04; 2,62; 3,3.

OnpenenuTs NEpPEeIaTOYHOE OTHOIIIEHNE KOPOOKH mepenad iy, =

2.5
5.2. OnpenenuTh CKOPOCTh PE3AHMUSL.

Vpe; ompeaenuth no Tabnuue Ne 9, mompaBouHble KO3()PHUIMEHTH 1O
Tabymie Ne 11.

[Ipu umMcTOBOM Hape3aHWW MO MPOPE3aHHOMY 3yOy A0 HIEPOXOBATOCTH
Ra=3,2 u mogaue Sp=2,0...2,5 MM/00 CKOPOCTh pe3aHus MPUHUMACTCS B TIpeIesiax
Vpei=22...24 M/MUH.

[Ipu umMcTOBOM Hape3aHWW MO MPOPE3aHHOMY 3yOy A0 MIEPOXOBATOCTH

Ra=1,6 u mogaue Sp=0,7...0,9 MM/00 CKOPOCTH pe3aHus IPUHUMACTCS B TIpejIeiax
Vpe;=18...22 M/MuH.

Tabnuua Ne 9
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Xapakrep [logaua, | Monyns Hape3aemoro 3yba m, Mm, 70
00paboTku Sp MM/06 | 3 | 4 4
CkopocTb pe3aHusi Vpes, M/MuH | MomHocts N, kBT

UYepHoBoe 0,8 57 57 0,7
Hape3aHue 1,1 48 48 0,8
noa  mocie- 1,5 42 42 0,9
AYIOILYIO 2,0 36 36 1,1
00paboTKy 2,8 30,5 30,5 1,2

3,7 26,5 26,5 1,4
YucrtoBoe no 0,7 60
Hape3aHue I0 0,9 48
CIUUIOIIHOMY 1,1 41
MeTamy 13 35 [IIepoxoBaTOCTh MOBEPXHOCTH

’ R:=3,2 MKkm

1,6 29

2,0 24,5

2,5 20

Tabnuna Ne 10 OceBbie nepemMenieHus

Mopnynb Hape3aeMoro Yuciio Hape3aeMbIX 3yObeB
3ybuaToro kojeca m, 12 | 20 | 30 40 | 60 | 80 [ 120
MM KonnuecTBo oceBbIX nepeMerieHni ppesbl
1 13 10 8 7 6 5 4
2 9 7 5 4 4 3 2
3 7 5 4 3 3 2 1
4 7 5 4 3 3 2 1

[TonpaBouHBIC KOADPHUITUEHTH HA CKOPOCTh PE3aHUS

Ta6auma Ne 11

B 3aBUCHMMOCTH OT MEXaHHMUYECKUX XAPAaKTCPUCTUK CTAJIN

Mapka cranu

Teepaocts, HB

Koapdunment Ky,

35 156...187 1,1

45 170...207 1,0

35X, 45X 1o 241 0,8

12XH4A, 20XHM 156...207 1,0
18XI'T, 20X,

12XH3A 156...229 0,9

B 3aBHCHMOCTH OT KOJIMYECTBA OCEBBIX MEpEeMEIIeHUN hpe3sl

KommaectBo nepemeniennii ppessr, w | Koapdunument K,y
0 1,0
1 1,1
2 u Gonee 1,2

B 3aBrcuMOCTH OT yria HakJIOHA 3yObeB

| Vron naknona | Kosddumuent, Kp, | Yron makmona | Kosdduumenr, Kp, |
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3yObeB, Ipal. 3yObeB, Tpajl.
0 1,0 45 0,8
15 1,0 60 0,7
30 0,95
B 3aBuCHMMOCTH OT KOJIM4ecTBa pabo4nuX X0JI0B
KonnuectBo pabounx X008 Koapdpuumenr K,

OnuH pabounii X0/ 1,0

JIBa paGounx xona NIEPBBII 1,0

BTOPOM 1,4

OnpenenuTs CKOPOCTh PE3aHUS U C YUETOM MOMPABOYHBIX KOIDPHUIIUEHTOB.

5.3. Pacuer yacToThl BpaieHus ppessl o popmyiie:

__1000v 1
ncbp = d MM

[Tpunsare O6nmkaiiliiee MeHbIIee 3HAUCHUE YaCTOTHI BpallieHus Gpesbl.
Psn wactot Bpamenusi: 50, 63, 80, 100, 125, 160, 200, 250, 315, 400.
5.4. Pacuer nelCTBUTENIBHOM CKOPOCTH pe3aHus 1mo popmyiie:

_ TdgpTgp

Vg = M/MUH
1000

5.5. Pacder BparieHus 3aroTOBKH (TUTapbl JEICHHS 1 OOKATKH)

['urapa obkata u JeeHHs] pacCUUTHIBAETCS (HACTpAMBAETCs) U3 YCJIOBHS, YTO 3a
. . . K
OJIUH OOOpPOT YEpBSYHOW MOJIYJIBHOU (pe3bl CTON C 3aroTOBKOW cjenaer 2

oboportoB, rae K — uncino 3axomoB dYepBsiyHOUM ¢pe3bl, Z — 4YUCIO 3yObeB
Hape3aeMoro 3y0uaToro Koieca.

lyen =

ol

C
4z
[IpoBeputh mog0oOpaHHBIE 3yOUaThie KOJieCa HA YCIOBHUS CLEIJIIEMOCTH TIO0
BRIp@XKEeHUSM: a+b>C+(20...24); a+b=96; c+d>b+(20...24)

5.6. PacdeT MONOTHUTENHHOTO BpaIlleHUs 3aTOTOBKHU (TUTaphl nuddepeHimana)

['urapa nuddepenmana HacTpauBaeTCsA U3 YCIOBUA, YTO 32 BPEMs MEepEMEICHUS
cymnmopTa ¢ (ppe3oii B BEpTUKAIHLHOM HAMPAaBICHWH HA BEITUYMHY IIara BUHTOBOM
KaHaBKM TB.K 3arOTOBKa CJI€NA€T JOMOJHUTEIBHO OJANH MOJIHBIA 000POT.

Pacuer uncen 3yObeB nmuddepeHnnanra CMEHHBIX KOJIEC TUTAPhI MPOU3BOJIUTCS 10
dbopmyie:

L'S mK

raef — yroa HaKJIOHa BUHTOBOM JTMHHUM 3y0a 3arOTOBKH,

K r 6-Sinf

My, — HOpMaJIbHBIA MOJLYJb (hpe3epyeMoro 3yoa,

K — gncno 3axo010B 4epBIUHOU (Hpe3bl.
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5.7. Pacuer yria HakjioHa OCH (Ppe3bl OTHOCHUTEIBHO TOPU30HTAIBLHOIO TOpLA
3arOTOBKH.

IIpu oOpaboTke IMIMHAPUYECKOTO KOJeca C BHUHTOBBIM 3yOoM, (Qpe3epHas
rOJIOBKa CTaHKa C YCTAaHOBJICHHOW Ha OINpPaBKYy YepBAYHOUN (pe3oit NoJKHA OBITH
pa3BepHyTa OTHOCUTENIBHO 3arOTOBKU HA CTPOrO OMPENEIECHHBIN yrod.

Yron HakinoHa ocu (pe3bl OTHOCHUTEIBHO TOPU3OHTAIBHOTO TOpLA
YCTAaHOBJICHHON Ha CTAHOK 3aroTOBKM 3aBUCUT OT BEJIWYWHBI YIJIOB HAaKJIOHA U
MoJAbeMa 1 HalpaBJICHUs] BUHTOBBIX JIMHUHN (Dpe3bl U 3aTOTOBKHU.

Ecnau BUHTOBBIE JTMHUM 3arOTOBKH U (Ppe3bl OJTHOMMEHHBIC, YOl HAKJIOHA
ocH (ppe3bl K TOPILY 3arOTOBKHU OMpeEseTcs Mo popMylie:

p=p—pb
I'ne f— yron HakiioHa 3y0a K OCH 3aTOTOBKH,
[1 - yroJa nojrbeMa BUTKOB (Ppe3bl 10 ACTUTSIIBHOMY HUIHHJPY.
Ecnu BUHTOBBIC JTMHUM 3aTOTOBKH M ()PE3bl pA3HOMMEHHBIC, TO
p=p+pb
Ha6op cmennbix 3youarsix kojec: 24, 25, 27, 30, 32, 33, 34, 35, 37, 40, 41, 43, 45,
47, 48(4mr), 49, 50, 53, 54, 55, 56, 58, 59, 60, 61, 62 (3uT), 63, 64, 65, 67, 68, 69,

70, 71, 72 (2wr), 73, 74, 75, 77, 79, 82, 83, 85, 86, 87, 89, 91, 92, 94, 95, 97, 98,
100.
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OTUYET
10 IIPAKTUYECKOMY 3aHATHIO Ne 3
Pacuet HacTpoiiku 3y0000pabaThIBaIOIINX CTAHKOB:
1. 3y0OomonbexxHOro Ha Hape3aHue MPAMo3yooro Kojieca.

2. 3ybodpe3epHOro Ha Hape3aHUe NPIMO3y0OT0 U YEPBAYHOTO Kajeca.
3. 3ybocTporaTeIbHOTO Ha Hape3aHue MPsMO3y00ro KOHUYECKOTro KoJjeca.

PACYET HACTPOMKM 3YBOJOJIBEXXHOI'O CTAHKA MOJIEJIM 5140
XapaKTEpUCTUKA IETAIA U HHCTPYMEHTA

JlanHbIE IO pacyery

JlaHHbIE 1O KOJIEC JlanHble Ha 00pabOTKY
Ne m, 7 B, Marepuan Z, Marepuan | Xapakrep | Hucno Tpnveuane
Bap | MM MM | U3JeIHs J0J10siIka | OOKAaTKM | MPOXOJI.
1.1.1. PacyuthiBaeM I€Mb IJIABHOT'O ABMKEHUS
Vpes= 1o taosmmre Ne 2
B = 10 BApUAHTy
K = o tadsurne Ne 3
1000 - vpeq
Nigx = m = AB. X/MI/IH
[IprHUMaEM Ny, IEUCTB = JIB.X/MUH
N x.peiict © Z(B + ZK)
Uneiicts = 1000 = AB.X/MUH
— 940( 1420) 100 10,98 44( 29 36) 29( 47) 180
Mae.x i 160 24 \"""M 59 WM 55 )65 "M 47) "365
- 0,985 = JIB. X/MUH
1.1.2. JInuHa Xoaa moa0sKa
L=B+2K= MM
1.1.3. PacunutbiBaeM u HacTpamBaeM IIEIb JCICHUS U OOKATKHU:
a ¢ 2Zg

E'E=7= a+b=120'c=h-2-Zg;r,qeh=1;2
1 90 56 46 54 a ¢ 33 32 38 1 1

Zg 1 46 54 36 b d 33 32 56 190 Z
1.1.4. PacunTbhiBaeM U HaCTpauBaeM I€Nb KPYroBOM MOIAUN:
Sip= 1o Ta0mure Ne 4
_ 2988y,
aen

DIleﬂ = m-Zg =
" 365 0985 2 44 45 40 46( 36) 46( 27) 41( 46)
aex " 180 '36 (24 50 40 4436 MM %6) 36\ 55) 21 ("M 36

......... D = MM

54 46 56 90 e /np.x

1.1.5. JlanHbIe 17151 HACTPOMKU CTaHKA CBECTH B TAOJIHILY:
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Pexymmuit Pexxum paboThl

WHCTPYMCHT V; M/MHH | N; OB.X/MUH | Skp; MM/AB.X | | |
Jon6sx

npsAMO3yObIid

m= Zg=

CMeHHbIe Kosleca Jisl HACTPOMKH LIeTH JIeTICHUSI U OOKaTKu:

a= b= c= d=

PAYET HACTPOWKHU 3YBO®PE3EPHOI'O CTAHKA MOJIEJIN 53A30
XapaKTEepUCTUKA IETAIA U HHCTPYMEHTA

JlaHHbI€ 17151 pacyeTa
Hapezaemoe kozeco WNHCcTpyMeHT
Ne Xapaxk Py, L1 Ki Mare
) B; yros | Mare Yucio .| mox | KoJI-
Bap | My; TEep dgp; puan
Z B, Mmm | Hak. puan paboumnx BEMA | BO
Ha | MM rpa u3zen 06pad XOJI0B MM rpan | 3axo (bpes
HTa pat. e OTKH a pal BbI
. OB
1 1
1.2.1 PacuuTaem 1ienb BEpTUKAIBLHOW MOIAYM:
Sp= MM/00 1o Ta6auie Ne 7
Kwvs; Kps= 1o Taosmure Ne &
Sbg= Sp * Kus - Kps= MM/00
. _ Sbg
lkn = - o

64 55 20 20

—— = '—"—\ W1 —, WIH — 32 WJin —, WiINn —

1 )
06321 "1 40 154 59 54 64 64 48
30 2T = MM /006
r7ie 27 — Iar BUHTa BEPTUKAIBHOM 1MOJIaud, MM,
YyeThIpe BUTKA Ha | aroiime, T.e. 6,28 MM
1.2.2 PacunTaeM Lenb INIaBHOTO ABVM)KEHUA

2.5
72 40 18 37( 472 32)64( 32 48)32 55 20 20

Upes = no Tabsmire Ne 9
K = no Tabymie Ne 11
Ko = no tabmmie Ne 10,11
Kgy = 1o Ta0smmme Ne 11
K, = 1o Ta0mure Ne 11
_ _ 1000V _ 1
U = Upes * Ky " Kopp * Kpgy - Ky = 1y = — - MHH
[IpuHrMaem no macnopty OvbKaiiliee MeHblee
Ng= MuH"
T dgp'n
$p g
Upeiierg = ————— =M/MHUH
JefcTB 1000
D D D 23 30 26\ 30
Ngp = 1440 (uu 2850) —1(I/IJII/I = W —3) -0.985 '—(I/IJII/I — WU —) P—
D, D, Dy 45 38 42) 30
23 24 18 1
————— = MUH
23 24 72

1.2.3 PacuuThiBaeM 1Lieb BpalleHUs 3arOTOBKU (TUTApy JIeJICHUsI 1 OOKATKHU)
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atb=06; ctd>b+(20..24); A>190; A=
72 24 23 30

her =547 7
[TpoBepum ycnoBue crermseMocTr: a+b>c+(20...24)

| Q

¢ 24K

a+b+c+d
2
1 40 1 K
f 40 72 Z

) :

2 =

rae I,= < — NIePe/IaTOYHOE OTHOIICHHE MJIaHeTapHOM mepeaaun l / f =1

1.2.4 Pacuutaem nens nuddepenimana:

fo — 1O BapuaHTy

my — IO BApUAHTY

K - o Bapuanty

[TpoBepuM yciI0BHE CUEIUIIEMOCTH:
K+1l>r+25
r+S>100

P, 1 20 20

!

S 150

r+S>101+4+25

300 >K+1+71+S>226
T,. 30 20 20 K r 25

40 1

K+1>96

lon * i,aen ) E ) ﬁ = 106.33‘{

1.2.5 PacuurtaeM yros noBopoTa KapeTku Qpe3sbi:

go =
1.2.6 JlaHHbIe nJi1 HACTPOWKH CTaHKa Ha 0OpaOOTKY 3aJaHHOM JeTajd CBOJHUM B
Ta0IuIy:
Ngps Vgp: Sp; Llenp JEJICHUS u | Lenp muddepenmnuana
MUH M/MHH MM/00 00KaTKHu Zg = K= ,80 = my =
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Ta6nuia BapuanToB Ne 1

JlaHHbIC 111 HACTPOUKHU

g2 | Moay [Mupu
=
5 b Ha Marepuan Marepunan | Xapakrep Hucno IIpume
=) m Zu b u3JIeTus Zg nosbsika | 00paboTKH MPOXO | o nme
<
2 JIOB
% MM MM
Yyryn
1 2 30 38 HB=200 | 38 6PM5 | UucrtoBas | 1
Hyryn
2 2,25 26 34 HB=140 34 6PMS5 Yucrosas 1
Hyryn
3 2,5 62 30 HB=180 30 6PMS5 Yucrosas 1
Cranb 45
4 3 33 50 HB=270 25 6PM5 YucroBas 1
Cranp 20X
5 | 3,25 50 25 HB-180 24 6PM5 YucroBas 1
Hyryn
6 3,5 60 30 HB=140 22 6PM5 YucroBas 1
Crans 45
7 3,75 40 60 HB=220 25 6PM35 YucroBag 1
Uyryn
8 4 25 30 HB=230 19 6PM5 YucroBas 1
o | 425 | 24 | a0 | GRS T o0 1 epms |4 1
, HB=180 UcToBasd
Crains 45
10 | 4,50 28 45 HB=150 20 6PM35 YuctoBag 1
Yyryn
11 | 4,75 22 50 HB=150 22 6PMS5 YucroBas 1
Crans 15
12 5 20 80 HB=180 28 6PM5 YucroBas 1
Crans 20X
13 | 5,25 26 35 HB=180 24 6PM35 YucroBasg 1
Yyryn
14 | 5,50 20 40 HB=200 30 6PM35 YucroBag 1
Crains 45
15 6 18 50 HB=140 25 6PM35 YucroBag 1
16| 65 | 16 | 40 dyrys o0 | 6PM5 | Uucrosas | 1

HB=220
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TABJIMIJA BAPMHTOB

Tabnuma Ne 2
JlaHHbIe 1715 Bapuanrel [Tpume
HACTPOMKH 1 2 3 4 5 6 7 8 9 10 YaHHC
M 1,5 2 1 | 325 | 3 [175] 375 | 35 25 4| Hapesa
Zuon 32 24 80 36 54 | 85 32 42 68 40 | emas
IecTep
5 5|12 | 7| 18| 6| 8| 15 | 10 Il 13|
0 npaB JICB JICB npaB JICB npaB JICB npaB JeB npaB [IUJTAHT
B 40 60 80 | 100 | 120 | 90 70 50 140 | 65 pi‘l‘fc“

Yy- | Cramb | yy. | Cramb | yy. | yy- | Crame | Cramb | Cranb | gy- | KoCkIM
Marepuan | ryn | Q<60 | ryy | Qv<60 | ryy | ryn | Qv<60 | Qu<60 | Qv<60 | ryy 1
sarotopkn | HB= | HB= | gB=| HB= | yB= | HB= | HB= | HB= | HB= | yp= | 3y0Obsam
220 | 240 | 220 | 220 | 220 | 220 | 240 | 220 | 240 | 220 "

dap 55 55 50 75 70 55 80 75 65 80
K 1 1 1 1 1 | 1 1 1 1 1 | Dpesa
4epBAY
B1 320 346 354 305 200 | 224 230 145 120 245 Has
IIpaB JICB IIpaB JICB JICB ImpaB npaB JICB JICB InpaB OTHO32
Marepran | povio | povs | poMs | P6MS | P6MS | PeMS | PeMS | PoMs | PeMS | pems | XOAHAA
bpe3bl
XapakTep | YMCT | YHCTO | YMCT | YEPHO | YEPH | YMCT | YEPHO | YEPHO | YHUCTO | YEpH
00paboTKkM | oBasi | Bas | oBas | Basg | oBasg | oBas | Bad Bast Bas | oBas
Hucio s O T T T A T B T 1 1|1
IIpOX0 0B

[TpuHATH 0003HAYCHUS :

Mp - HOPMAaJIBHBIN MONYJTh (pe3epyeMoro 3yoa;

Zy3; — 9MCII0 3yObEB HAPE3aeMOro KoJjeca;

d¢p — IMaMeTp YepBIYHON MOAYIBHOM (Ppe3bl, MM;

K — gncino 3axo10B 4epBsiUHON (Hpe3bl;

Bo - yros HakioOHa 3y0a K OCH 3arOTOBKH B Ipajlycax;

1 — yron mogbemMa BUTKOB (Ppe3bl 1O AETUTEITHPHOMY ITUIHHIPY.
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molN H? Q

#2=2 XX

wwg=d

I

o512 =2 |

98=Z 60=2__ #H4=2
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Pucynok 2 Kunemaruueckas cxema 3yoodpesepHoro cranka mojaenu 53A30
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1. TlogcuuTenbHAd 3aUCKa

2. OpraHu3alMOHHBIE METOANYECKUE YKa3aHUs
3. Meroaunueckue ykazanusl
4. CHnmcoK MCMOIB30BaHHON TUTEPATYPHI
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1 ITosicHuTeIbHAS 3aNIUCKA
CamocrosiTeqbHas padora Nel
Ha TeMy. «CoOCTaBUTh KHHEMATHYECKYI) CXeMy KOPOOKHM CKOpOCTeil.
OnpeneJiuTh reOMeTPUYECKHUI Pl YACTOT BPALLlCHUH IINUHAEIS U IUANA30H
peryaupoBanusi. Ilpou3BecTH mocTpoeHHe CTPYKTYPHBIX CeTOK U rpaduka
yactor BpameHuss mmuuaedasi. Ilo rpaduxky ompegeaurs mneperaToYHbIe
oTHouIeHUsl. OnpeneJuTh YUCJI0 3y0beB HIECTEPEeH»

[Ipu paboTe TEXHOIOTUYECKUX TMPOILECCOB BO3HUKAET HEOOXOIUMOCTh
BBIOpaTh HEOOXOAUMOE TEXHOJIOTHYECKOE 000pyA0BaHUE JIJIsl 3aJaHHOM JeTaIH.

[TpaBuIbHBIN BEIOOP TEXHOJIOTMYECKOTO 000PY/I0BAHUE OKA3BIBAET OOJIBIIIOE
BIIMSIHUE HA TEXHHKO-IKOHOMHUYECKOE MOKAa3aHUE TEXHOJOTMYECKOro Mmpoliecca u
Ka4eCTBO M3TOTABIMBAEMON JAETAJICH.

Lens camocrosiTenbHOM padoThl Nel- yBeIMYHUTH KOJUYECTBO M3y4aeMOIO
TEXHOJIOTUYECKOTO  O0OpYJIOBaHMs,  HAYyYUTHhCS  COCTAaBISATH  YpPaBHECHHE
KMHEMaTHUYECKOoro OaiaHca.

ConepxanueM  caMOCTOSITEIbHOM  paboTel  Nel  sBusercst  3amgaHue
KOHKPETHOM MO/ CTaHKa W HEOOXOJMMBIX MCXOJHBIX JaHHBIX. B pabote
TpebyeTcsl yka3aTh Ha3HayeHHUE, 00JIaCTh MPUMEHEHHS, KOHCTPYKIIUIO, TMPUHIIUIT
paboTHI CTaHKA, BHIMOJHUTh KHHEMATHYECKYIO CXEMY 3aJIaHHOTO y3J1a U COCTABUTh
ypaBHEHHE KHHEMATHYECKOTO OajlaHca

2 Opra"Hu3alnMoOHHbIE U METOAUYECKHE YKA3AHUSA

CamocrostenbHyto paboty Nel mpoBOAST B KOHIIE HU3YYEHHUS TEMBbI
«Tokapubie cranku». Ilepeq  mpoBeneHHEM  CaMOCTOSITENBHOM  PabOTHI
NpernojaBaTelb OPraHU30BBIBACT KOHCYJIbTAIlMUM 1O JaHHOW paborte. Ha
OYEpPETHOM YPOKE WJIM KOHCYJIbTAallMHd MPENOJaBaTENb BbIAAECT WHAUBUIYAIbHOE
3aJlaHie KaXJIOMY CTYICHTY U3 Irpynibl. MicxoaHble JaHHBIE yKa3aHbl B Tabnwuie 1.

B mnepuwon BeimonHeHUs: camocTosiTenbHOM padoTel Nel mpemogaBaresnn
CUCTEMATHYECKH KOHCYJBTHUPYET CTYAEHTOB II0 BO3HUKAIOUIMM B IIPOLIECCE
BOIIpOcaM U oOpaiiaeT BHUMaHHE Ha O(QOPMIICHHH OTYETa MO CAMOCTOSITEIHHOM
pabore. OtueT AoMmKeH OBITH OOPMIICH Ha CTAaHAAPTHBHIX JUcTax ¢opmara A4 c
BBIITOJIHEHUEM KMHEMATHYECKOM CXEMBI 3aIaHHOTO y3J1a.

3 MeToauyecKue yKazaHusi

Bce Bompockl otHOcsTcss k Teme 1.1 «OOmume cBeaeHMs O MNPUBOJAX
TEXHOJIOTHYECKOTO 000PYI0BAHUS.
[IpouTnTe MeTOAMYECKUE OKa3aHUS MO M3YUYEHUIO dTUX Pa3eaoB U TEM.
[TosscHeHne HEOOXOAUMO WIIIIOCTPUPOBATH COOTBETCTBYIOIIMMHU CXEMaMU U
ACKHU3aMH.
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JIutepatypa: 1, c. 22-61. c. 342-348; 2, c. 13-38

Bompocsr 1-12. 3agaua.
CocTaBUTh KMHEMAaTHYECKYI0 CXeMy KOpoOKH ckopocTteil. OmnpeneiauTsb
TEOMETPUYECKUN DSl YaCTOT BPAICHUM MINUHAENS U JUANA30H PETyJIUpPOBAHMS.
[IpousBecT NOCTpOEHUE CTPYKTYPHBIX CETOK W Tpaduka 4YacTOT BpallleHUS
mnuHaend. I[lo rpaguky omnpenenuTs nepenarodyHble OTHoOWIeHUA. OmpeaenuTb
YKCIIO 3yObEB IIECTEPEH.
Hcxoanple naHHbIE AJI pelIeHUs 3ajauM NpeCcTaBieHbl B Tabuuie 1.

Taoauma 1

O0603HaueHMs Howmep 3amaun

1 2 3 4 5 6 7 8 9 10 | 11 | 12

3HaMeHaTeNb
r€OMETPUYECKOTO

psna

BpaILlEHUH, @

yacror | 1,26 | 1,41 11,41 11,26 |1,58 1,78 1,58 | 2 |1,41|1,26|1,78 |2

KomanuecTBo
Pa3INYHbBIX

4acToT BpamieHus | 8 8 5 4 6 6 8 4 4 6 6 4

MINMAHACTA, Z

MubanmainsHas

qacToTa

BpallleHus 80 83 | 125|160 | 100 | 55 | 40 | 63 | 180 | 200 | 18 | 63

MITNHACTIA B

MUHYTY
N1=N min

YacToTa BpallleHUs IEKTPOABUTATENS AJIsl BCeX BapuaHToB N . =900 00/MuUH.

PexomenyeTcst ciaeayromas mocieI0BaTeIbHOCTh PEIICHUS U 0QOPMIICHHS
3aJa4u.
1. Omnpenenutrb TEOMETPUYECKUN PsAA  YACTOT BpalleHUs W TPUHITH
MPENOYTUTENIHLHBIC YHCTIA B COOTBETCTBUU C TaOuIeH 4.
nl=nmin
n2=nlxe
n3=n2xg@ =nlx g’
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N4 =n3x g =nlxg’
n2=n,,x¢p°" U T.1., T.K. NZ=NMax , To max = nmin x p**,
rae n2;n3;n,, - IPOMEKYTOYHBIE YACTOTHI BPAIICHUS IIMHHEIIS.
2. OnpenenuTts 1Uana3oH PEryIupOBaHUs.
3. BbruepTuTh KOpOoOKY CKOPOCTEH B COOTBETCTBUHU C BBIOPAHHBIM CTPYKTYPHBIM
BapUAHTOM.
4. Tloctpouts 2-3 BapuaHTa CTPYKTYPHBIX CETOK.
5. TlpousBectn aHaiM3 CTPYKTYPHBIX CETOK M BbIOpaThb M3 HHUX HauOoiee
[IPUEMIIEMBIH.
6. Ilonwp3ysick BBIOpaHHBIM BapUaHTOM CTPYKTYPHOW CETKH, MPOU3BECTU
NOCTpOoeHHE Trpaduka yacToT BpamieHus mmnuHaens. Creayer HOMHHUTb, YTO
TOJIbKO KapTUHA YaCTOT BPAILEHUIN BbIpaKaeT JeHCTBUTEIbHBIE OTHOIICHUS
B KOPOOKE CKOpPOCTEH.
7. IlponsBectu pacueT yucell 3y0beB 3yOuaThIX KOJIEC.
8. IlpousBecTn MpOBEpPKY (IOCTATOYHO COCTABUTHh YpPaBHEHUE KWHEMATHYECKOU
ey JUIsS Nmex )

Jlis oOnerueHust pacyeToB 4uces 3yObeB uucel MpuBeAeHa Tabauna 5, rae
[0 TOPU3OHTAIM OTJIOKEHa cymMMa 3yObeB EZ, a mo BepTHKamu — meperaTovyHbIe
oTHomIeHus, KpaTHeie 1,06. IlycTble KJeTKM O3HA4arOT, 4YTO B JaHHOW Ez
nepe1aToqHoe
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CUCTEMA INTPEAITIOYTUTEJIbBHBIX YUCEJI

Taduauna 2 (Hopmasb crankoctpoenust HII-1)
3HaueHue @
1,06 1,12 1,26 1,41 1,58 1,78 2,0
1 1 1 1 1 1 1
1,06
1,12 1,12
1,18
1,25 1,25 1,25
1,32
1,4 1,4 1,4
1,5
1,6 1,6 1,6
1,7
1,8 1,8 1,8
1,9
2.0 2.0 2.0 2.0 2.0
2,12
2,24 2,24
2,36
2,5 2,5 2,5 2,5 2,5
2,65
2,80 2,8 2,8
3.0
3,15 3,15 3,15 3,15
3,35
3,55 3,55
3,75
4.0 4,0 4.0 4.0 4.0 4.0
4,25
4,5
4,75
5 5,0 5,0
5,3
5,6 5,6 5,6 5,6
6
6,3 6,3 6,3 6,3
6,7
7,1
7,5
8.0 8.0 8.0 8.0 8.0
8,5
9.0 9
9,5
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10
10,6
11,2
11,8
12,5
13,2

14

15

16

17

18

19

20
21,2
22,4
23,6

25
26,6

28

30
31,5
33,5
35,5
37,5

40
42,5

45
47,5

50

53

56

60

63

67

71

75

80

85

90

95

10
11,2
12,5

14

16

18

20
22,4

25

28
31,5
35,5

40

45

50

56

63

71

80

90

10

12,5

16

20

25

31,5

40

50

63

80

11,2

16

22,4

31,5

45

63

90

10

16

25

40

56

63

10

18

31,5

16

31,5

63
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100
106
112
118
125
132
140
150
160
170
180
190
200
212
224
236
250
265
280
300
315
335
355
375
400
425
450
475
500
530
560
600
630
670
710
750
800
850
900
950
1000

100 100 100 100
112
125 125 125 125
140
160 160 160
180 180 180
200 200
224
250 250 250 250 250
280
315 315 315
355 355
400 400 400
450
500 500 500 500
560 560
630 630 6300
710 710
800 800
900
1000 1000 1000 1000 1000 1000

OTHOIICHHUS HE MOXKET OBITh BhIIEPKaHO B TpeOyembIx npenenax = 10 (¢-1)
%; B OCTabHBIX KJIETKaX YKa3aHO YHCIO 3yOhEB MEHBIIET0 3y0uaToro Koseca.
Kpome Toro, MUHIMaIbHOE YHCIIO 3yObEB CHJIOBBIX IMIECTEPEH KOPOOKH CKOPOCTEH
O0OBIYHO TOJKHO OBITh HE HUKe Zmin = 10+20.

[Tpumep. OnpenenuTs Ynucio 3yObeB TpeX map MIECTEPEH , KOTOPbIE JOJIKHbI
o0ecnieunTh NepeaaTounbie oTHomeHus: 1 1= 1,26;1 2=1,41;1 3=2
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oTHoleHusIM.. [Ipuemnembim perieHueM Oyner npu » z = 75.
11=21/72=42/33=1,26
12=23/24=44/31=1,41
13=25/26=50/25=2,0

T.3 2= Z1+22+73+Z4+75+26= 42+33+44+31=75

Conep:xanne
1. TlosicHuTenbHas 3anucKa 4
2. Opra"u3aiiOHHBIC METOANYECKUE YKa3aHUS 3)
3. Tlopsimok BeIMOTHEHUS! PAaOOTHI 6
4. CopaepxaHue oTyera 7
5. Tlpumep BBIMOTHEHUST CAMOCTOSTENBHON paboThl Nel 8
6. Cnmucok UCTIOIB30BAHHON JTUTEPATYPHI 12
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1 MosicHuTeILHAA 3aNUCKA
CamocrosTenbHass padora Ne2 na temy «HasHauyeHue, 00,1aCTh NPUMEHEHUS
U KOHCTPYKIMSA CTAHKa.
[Ipu paboTe TEXHOJOTMYECKUX MPOLIECCOB BO3HHUKAET HEOOXOJUMOCTb BBIOPATH
HE00X0IMMOE TEXHOJOTHYeCKoe 000pyAOBaHUE AJI 3aJAHHON JETalIH.
[IpaBuibHBIA BBIOOP TEXHOJOTMYECKOTO OOOpPYAOBAHHME OKa3bIBAET OOJIBIIOE
BJIUSHUE HA TEXHUKO-PKOHOMHYECKOE IMOKa3aHUE TEXHOJOTMYECKOro Ipolecca U
Ka4yeCTBO M3rOTaBIMBAEMOMN JIeTaICH.
Lens camocrosTenbHOW padoThl Nel- yBeNMYUTH KOJMMYECTBO H3Y4aeMOTo
TEXHOJOTUYECKOTO  OOOpYyAOBaHUS,  HAYYUThCS  COCTaBISATH  ypaBHEHHE
KHHEMaTU4YeCcKoro OajaHca.
ConepxanueM caMOCTOSTENbHOM paboThl Nel sBisieTcs 3aJaHMe KOHKPETHOMN
MOJIENIM CTaHKa U HEOOXOJUMBIX UCXOJHBIX JaHHBIX. B pabore Tpebyercsa yka3arb
Ha3HayeHue, 00JIacTh MPUMEHEHHMs, KOHCTPYKIIMIO, MPUHIUIT pabdOoThl CTaHKa,
BBIMIOJTHUTh KMHEMATHYECKYI0 CXEMY 3aJlaHHOTO Y3Jla U COCTAaBUTh ypaBHEHHE
KHUHEMaTUYeCKOro OanaHca

2 OpraHu3anMOHHbIE U MEeTOHYECKHe YKA3aHUS

CamocrosTenbayto paboty Nel mpoBoAsST B KOHIIE M3ydeHUs TeMmbl «TokapHbIe
ctankuy». llepen mpoBeAeHHUEM CaMOCTOSTEIBHOM pabOTHI MPEmNoiaBaTelb
OpPraHU30BBIBAET KOHCYIbTAIIUU O AaHHOW pabote. Ha odepenHom ypoke wuiu
KOHCYJIbTAllUM MPENoJaBaTelib BbIAACT HHAUBUIYAIbHOE 3aJaHUE KaxIOMY
CTYJIeHTY U3 Tpynmnbl. IcXoHbIe NaHHbIE yKa3aHbl B Tabmuie 1.
B mepuon BeIMONHEHHS caMOCTOsTENbHOW paboTel Nel mpemomaBaTenb
CUCTEMATHYECKH KOHCYJIbTUPYET CTYACHTOB IO BO3HHUKAIOIIMM B MPOIECCEe
BOIIPOCaM M oOpamaeT BHUMaHue Ha 0()OPMIICHHH OTYETa IO CAMOCTOSATEIHLHOM
pabore. OTueT HoMKeH OBITh OPOPMIICH HA CTAHIAPTHBIX JUCTaX dopmara A4 c
BBITTOJIHEHUEM KMHEMATUYECKOM CXEMBbI 3aIaHHOTO Yy3J1a.
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3 IlopsAAOK BBINOJHEHUS PadOThI
3.1 VYkaxure Ha3Hau€HHE CTaHKA, Kakue BHUAbl PaOOThl MOKHO BBIIIOJHHTD.
IIepeuncnure: KaKON pEXYIIUIA MHCTPYMEHT IIPUMEHSAIOT HA JAHHOM CTaHKE.
3.2. Vkaxure o0iacTh npuMeHeHus crtaHka. OOOCHyWTe BBIOOp CTaHKa i
IIPUMEHEHUS B YKa3aHHOM THIIE POU3BOCTBA.
3.3. BeINOIHUTE 3CKU3 CTAaHKA U YKAKUTE €r0 OCHOBHBIE Y3JIbl 1 MEXaHU3MBI.
3.4 BbINOIHUTE KUHEMATUYECKYIO CXEMY 3aJaHHOro y3na. Ha knHemaTmueckon
cxeme YKaXUTE HEOOXOIUMYIO uH(pOpMAIIHIO:
HalpuMep, MOIIHOCTb M YacTOTy BpAUICHUs DJJIEKTPOABUTATENS, AUAMETPHI
IIKMBOB, YKCJia 3yObeB KOJIEC, IIaru X0J0BbIX BUHTOB ,HyMEPAIIUIO BaloB, My(]T,
0JIOKOB 3y04YaThIX KOJIEC.
3.5. CocraBbTe ypaBHEHHE KHMHEMAaTH4eCcKoro OanaHca I 3aJaHHOTO
JIBUKEHUSI.
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4 Conep:kaHnue oT4era

4.1HanmeHoBaHue paboThI
4.2Ha3HaueHue CTaHKa
4.3006nacthb MPUMEHEHUS CTaHKa
4.4BrimonHeHus ACKM3a CTaHKa

4.5BpinosHEHME  ACKM3a  KMHEMAaTMYECKOM  CXEMBbl  3aJaHHOTO  y3JIa
4.6 CocraBieHME YypaBHEHUS KHHEMATHUYECKOro OajaHca s 3aJaHHOTO
JBAKEHUS
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5 IIpumep svinonnenusn camocmoamenvnoi paoomot Nel
[Ipumep BbINONTHEHUS pabOTHI pacCCMOTPUM JUIsl cTaHka Mozenu 16K20.

1.Ha3znauenue CTaHKa MOJENH 16K20.
CraHOK mpegHa3HAayYeH ISl Hape3aHus pe3b0: MpaBoOd U JIEBOM METPUYECKOM,
TIOMMOBO, MOYJIBHOM, MUTUYEBON U TOPLIEBOM pe3bObl, a Takxke sl 00paboTKU
HapY>KHbIX, BHYTPEHHUX, UMJIUHIPUYECKUX, KOHUYECKUX, (PACOHHBIX W
TOPLIEBBIX MOBEPXHOCTEH 3aroToBoK. Ha cTaHke Tak e BBINOJHSAIOT HAKATKY U
OoOKaTKy, NpH HAJIMYUU CIEIHAIbHBIX MPHUCIOCOOJIEHUI MOXXHO HUIM(OBATH,
¢pe3epoBarh, MONUPOBaTh. Takke HaA CTaHKE BBIMOJIHSIIOT CBEPJICHUE,
3€HKEPOBAHUE ,pa3BEPTHIBAHUE.

2.CTaHOK TpHUMEHSIETCS B €IUHUYHOM, MEJIKOCEpUHHOM M CpeIHEeCcEepUitHOM
MIPOU3BOJICTBE.

OT0 MOATBEPKAAETCA IMUPOKUMHU TEXHOIOTMYECKUMHU BO3MOKHOCTSIMHU.
3.0cHoBHBIE y37bI cTaHka Mojienin 16K20.
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OcHoBaHue

CraHuHa

Kopobxka nmogau

KopoOka ckopocteit

[lepenuss 6abka(ImuHIEILHAS)
Cynmopt

3annss 6abka

Dapryk

O N O WNE

CynmopT COCTOUT M3 KapeTKH (HMKHUX Caja3oK), KOTopas MepeMeIIacTcsl Mo
HaMpaBJIIONIUM CTAaHMHBl W  TIOMEPEYHBIX  Calla30K, CKOJB3AIIMX TI0
HaIpaBJISIONIUM KapeTKH, MOBOPOTHOW YAaCTU, MO KOTOPHIM MEPEMEIIAIOTCs
pesloBble cana3ku( BEpXHss KapeTka) U pe3leepikaress 3aKperuieHHOTO Ha
PE3LOBBIX caja3zKkax

4 KunemaTudeckasi cxema KopoOKu ckopocTei ctanka moaenu 16K20

!’ *® -—0——’@
N 10« BT

Daiup fs s atgn
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5. CocTaBneHne ypaBHEHUS KUHEMAaTUYECKoro GanaHca Ans  3a4aHHOro
ABUXEHUS.

[BuxeHue oT anekTpoaBuraTens Ha WNUHAENb MOXET nepefaBaThbcs no ABYM
KUHEMaTUYECKM LIENAM:

a) no kopoTkon Uenu (6e3 nepeGopa), 4To AaeT 12 BbICLUMX CTYNEHE YacToT
BpaLLeHWs WNNHAENSN:

14601z1£3><()98551( 56y 21 38 )30 60\
= 268 39 " 51)55( 38’ "M 6_0(””"35)

6) no gnuHHOM Uenu (c nepe6opr), YTO JaeT ewe 12 4acToT BpaLLleHUs:

o {450 148 % 0.985 51 ( 56\ 21 29 38) 15 45) 1830
— ——|nm —) (wm , LI ( 15) 7250

268 39\ 34)55 "7 - M 3g )50 \ M
Hanpumep HeobxoanMmo cocTaBuUTb ypaBHEHUE KMHEMaTUYeckoro 6anaHca ans
Nmin
3a OCHOBY MNpVMHWMaeM [AMWHHYK Uenb, Tak Kak OHa obecneuvBaer 12
MOHWXAaIOLLMX YaCTOT BpaLLEHUS.

Onpep,enﬂeM nepeaaTovyHoe OTHOLLEHUs 3yBuaThbix nepenau.

i 51
== L307; 1 = e = 1.647 — npuHUMaem nepe,u,aqy 35 ° TaK Kak oHa
o6ecneqmsaeT MeHbLUee nepefaToyHoe OTHOLLEHUE.

- — 2 s 21
i = 5— 038;i=—=0.617;i = == 1 - npuHumaem nepepauy >

5 = 0.25;1 45 = 1 — npuHUMaem nepep,aqy —

CocTaBnsieM ypaBHEHNE KMHEMATUYECKOrO 6ancha ANSA N -

e e T N N
Mmin = 268 39755760 72 60 —
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Tabnuna BapuaHTOB

Nepapuanra

Monens cTanka

CoJepkanue Bompoca

1

2

3

1.

MK6801P3

BbIMOTHUTE  KMHEMAaTHYECKYI0  CXEeMy  KOpPOOKH
ckopocteil. CoCTaBUTh YpaBHEHHE KHHEMATHUYECKOM
LETH TJIABHOTO IBUXKEHUS I Nmax

MK6801D3

BBITIOJIHUTh KHHEMATHYECKYIO CXEMY TPUBOA T10/1ay.
CocTaBUTh  ypaBHEHHE  KHHEMAaTHYECKOW  IICTIH
POJIOIBHOM OAAYN JIJIS Spax.

500V

BBIMOTHUTE ~ KMHEMAaTHYECKYI0  CXEeMy  KOpPOOKH
ckopocrteil. CocTaBUTh YpaBHEHUE KHHEMATHUYECKOM
LENH TJIABHOTO JIBUXKEHUS I Nmax

500V

BbINOJIHUTE  KMHEMATUYECKYIHD  CXEMY  MpHUBOAA
MPOJOJIBHON  IIOJAa4H. CocTtaButh  ypaBHEHHUE
KMHEMATUYECKOM 1eTTH TPOIOTLHON TOMAUM IS Smax.

16K20T1

BBIMOTHUTE ~ KMHEMAaTHUECKYI0  CXeMy  KOpPOOKH
ckopocrteil. CoCTaBUTh YypaBHEHHE KHUHEMATHYECKOM
LETH TJIABHOTO JIBUKEHUS JJIST Nmax

16K20T

BBIIOJIHUTE ~ KMHEMAaTHYECKYI0  CXeMy  IpHUBOAA
IPOJOJbHONH ® momepedHoi mojmad. CoCTaBHTH
ypaBHCHHEC KHHEMAaTHYECKOH IICMU  IIPOJOJIbHOM
[MOJAYHU U Smin

1B34093

BBIMOTHUTE ~ KMHEMAaTHUECKYI0  CXeMy  KOPOOKH
ckopocteil. CocTaBUTh YypaBHEHHE KHUHEMATHYECKOM
LIETH TJIABHOT'O JBMKECHUS IJIST Nmax

1B34093

BbIMoJHUTE  KMHEMATUYECKYIO  CXEMY MNpHUBOAA
NpoAOJIbHOM U momepeyHor mogad. CocTaBUTh
YpaBHCHHE KUHEMAaTHYECKOM LENu  MIPOAOJIBbHOMU
[MOJAYHU U Smax

1B34093

BeImonHUTE CXeMy MOBOPOTa PEBOJIBBEPHOM T'OJOBKH.
CocTaBuUTh  ypaBHEHHWE  KHHEMATUYECKOM  LIEMH
IIOBOPOTA PEBOJIBBEPHOM I'OJIOBKU

10.

16K20T1

BpInosHUTE cXeMy IOBOPOTa PEBOJIBBEPHON T'OJIOBKHU.
CocTaBuUTh  ypaBHEHHE  KHHEMATUYECKOM  LIETH
IIOBOPOTA PEBOJIBBEPHOM I'OJIOBKU

11.

1b732®3

BbIMOTHUTE ~ KMHEMATHUYECKYI0  CXEMY  KOPOOKH
ckopocteil. CocTaBUTh ypaBHEHHE KHUHEMATUYECKOU
LMY [1aBHOTO JBHXKEHUS IS Nmax

12.

1b732®3

BpINOJIHUTE  KMHEMATHYECKYK)  CXEMY MNpPHUBOAA
npooibHONM ¥ momepeyHoil mnojay. CocTaBUTH
YpaBHEHUE KHHEMATHYECKOW UENU  MPOJOIbHOU
TOJTAYH JUTS Spin

13.

1b732®3

BpInosHUTE cXeMy NOBOPOTa PEBOJIBBEPHON T'OJIOBKHU.
CoCTaBUTh  ypaBHEHHWE KHHEMATUYECKOM  LENU
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II0BOPOTA PEBOJILBEPHOM I'OJIOBKHU

14.

1b732®3

BpinoysHUTE cXeMy BUHTOBOIO KOHBeuepa. IIpuHiun
pabOThl BAHTOBOI'O KOHBEHEpA.

15.

1725M®3

BbIMOTHUTE  KMHEMAaTHYECKYI0  CXEeMy  KOpPOOKH
ckopocteil. CoCTaBUTh YpaBHEHHE KHHEMATHUYECKOM
LETH TJIABHOTO IBUXKEHUS I Nmax

16.

1725M @3

BpinmonHUTE  KMHEMATUYECKYHD  CXEMy  IPUBOJAA
NpoAOJIbHOM U momnepeyHor mnogad. (CocTaBUTH
YpaBHEHHME KUHEMAaTHUYECKOM LEeNu MIPOAOJIBHOU
NOAAYU JUISL Spin

17.

1725M @3

BpinosHUTE cXeMy CMeHbl HMHCTpyMeHTa. [IpuHiun
paboThl YCTPOMCTBA CMEHBI HHCTPYMEHTA.

18.

16A2003

BBITIOJIHUTE ~ KMHEMATHYECKYH0  CXeMy  KOpPOOKH
ckopocteii. COCTaBUTh ypaBHEHHWE KHHEMAaTHYECKOTO
Oaanca

19.

16A2003

BBITIOJIHUTh KHHEMATUYCCKYIO CXEMY MPUBOA 110]1a4.
CocTaBUTh  ypaBHGHHEC  KHHEMAaTHYCCKOW  IICTIH
IPOJOJIbHON NOJIaYU IS Spposon

20.

16A2003

BoinoaHuTh KHHCMATHYCCKYIO CXEMY IIpUBOAA ITOAAY.
CocTaBuTh YPAaBHCHHC KHHCMATHYCCKOI'O OanaHca
OCTIM ABHUKCHUWS ITI0OJa4YN J1JIA Snonepel{

21.

16A2003

BeinmonHuTh CXECMY IIOBOpOTaA pGBOHLBCpHOﬁ I'OJIOBKH
CocTaBuTh YPAaBHCHHC KHHCMATHYCCKOI'O OanaHca
ICIIX ITOBOPOTA peBOHBBepHOﬁ T'OJIOBKH.

22.

MK721003

BoimonHUTh ~ KMHEMATHYECKYI0  CXeMY  KOpPOOKHU
CKOpocTell  BpamieHusi  3arotoBkd.  COCTaBUTH
ypaBHEHHE KMHEMATUYECKOro OajaHca IeNH TI1aBHOTO
JOBWKEHUS IS Ny

23.

MK721003

BrimonHUTE CXeMy MOBOPOTa PEBOJBBEPHOM T'OJOBKH.
CocTtaBuTh ypaBHEHHE KHHEMATHYECKOTo OanaHca
L[ENI TOBOPOTA PEBOJIBBEPHOM F'OJIOBKH.

24,

MK721093

BBINOTHUTE KHHEMATUYECKYIO CXEMY MPHUBOJA MOJIaY.
CocrtaBuTh ypaBHEHHWE KHHEMAaTHYECKOTO OanaHca
LMY 1MoJa4y

6.Cniicok MCnoJIb30BAHHOM JIUTEPATYPHI
1. C.E. JlokteBa «Ctanku ¢ ITV u I1P». M.,1987r.
2.H.H.YepHoB «MeTamnopexymue ctankn», M., 1988r.
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