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JlaboparopHas padora Nel

Tema: «CocraB/ieHHe ¢ HATYPbl KHHEMATHYECKOIl CXeMbI Y3J1a YHUBEPCAJIbHOI 0

CTAaHKA».

eab padoTbI:

1.
2.

ok

O3HAKOMUTBCS C BHYTPEHHUM YCTPONCTBOM KOPOOKH CKOPOCTE.

Hayuutbcst camocToSITENbHO pa30upaTbcs B HAa3HAUYEHUM MEXaHHU3MOB U
OIpEeNeINTh UX B3aUMOCBS3b MTPU paboTe CTaHKA.

[TonyuynTh mNpaKTUYECKHE HABBIKM COCTABJICHUS KHHEMATUYECKOW CXEMBI
KOPOOKH CKOPOCTEH C y4eTOM YCIIOBHBIX O0O3HAYCHHI 3JIEMEHTOB IIETICH O
I'OCT 2.770-68.

Hay4uTbCst BBIIONHATH HEOOXOUMBIE 3aMEPBI.

[IpousBecT HEOOXOAMMBIE MATEMATUYECKUE PACUEThl U HAYUYUTHCS CTPOUTH
rpauKH.

MarepuajibHoe obecrieueHue:

1.
2.
3.

VY311 KOPOOOK CKOPOCTEH YHHUBEPCAIBHBIX CTAHKOB.
Habop macmTaOHbBIX TUHEEK, IITAHT€HIIMPKYJIb, KPOHLIUPKYJIb.
YHUBEPCAIBHBIN YIIIOMED.

ITopsiioK BbINOJIHEHUS PadOThI:

1.
2.

3.

O3HAKOMUTHCS C IPABUJIAMU 10 TEXHUKE 0€30M1aCHOCTH.

O3HAKOMHUTBCS C YCTPOWCTBOM KOPOOKH CKOPOCTEH M  ONpEAENIUThH
HA3HAYEHUE W MPUHIUI IEUCTBHS KaXXJ0ro MEXaHU3Ma.

[IpocneanTs NMyTH Nepenavyu OBUXKEHUS OT JJIEKTPOABHUIATENs K IUMUHICIIO
KOPOOKH CKOPOCTEH.

OnpenenuTe MEXaHU3MbI, C TOMOLIBIO KOTOPBIX HW3MEHSIOTCS YacTOTHI
BpallleHUus] NUHAENS; M3yduTh yCTPOMCTBO 3THUX MEXAaHU3MOB U CIOCOOBI
YIIPABIICHUS UMH.

BHuMaTENbHO OCMOTPETh M ONPENENNUTh THII, YCTPOWCTBO M PACHOJI0KEHHE
OIIOp BCEX BAJIOB.

[Tonb3ysicb  yCIOBHBIMH OOO3HAQUYEHUSIMHM, IMOCJIEAOBATEIbHO (MO TYTH
nepefadyyd JIBUKEHUS OT JJIEKTPOJBUIATeNsl K IINHMHIEII0) COCTaBUTh
ACKU3HYI0 KHHEMATUYECKYI0 CXEMYy KOpPOOKHM CKOpPOCTEH, BBIICPKUBAs
COOTHOIIICHHE pa3MEpoB JeTajieil B mNpuOIM3UTENbHOM MaciTabe, T.e.
COXpaHsid MPONOPLUI0 JAeTaieil, coOnonas TONUIMHY JUHUN 3JIEMEHTOB
KMHEMAaTHYECKUX CETEN.

VYKkazaTp XapakTep NOCAaJOK Ha Bajbl LIKUBOB, 3y04aTbIX KoJieC, MY(]T,
TOPMO30B M JPYTrHX Jeraieil. B3anMHO pacnoyio)KUTh Bajbl Ha CXEME Tak,
YTOOBI CYIIECTBYIOIIME HA CTAHKE BApUAHThI 3alCIUIEHUs] 3yOuaThIX KOJEC
OBLITM M300paKEHBI ICHO U YETKO.

N300pa3uth Ha cXeme Omophbl BaJlOB, MOKAa3aB COOTBETCTBYIOIINM YCIOBHBIM
0003HaYEHUEM, KAKOW TUII MOAIIMITHUKA OIIEPKUBAET KaXKIbI KOHEI BaJja.



8. [locnenoBarenbHO, HauWHas OT HWCTOYHHMKA JBWKEHUS, OMNPEICIHUThH
mapaMeTphl 3BEHBECB KAXIOW KHHEMATHYCCKOW TMaphbl; JTUAMETPhI IITKUBOB,
yucia 3yObeB U JuaMeTpa 3y04yaThix KoJiec.

9. OmnpenenuTh MOAYIU 3y0UaThIX KOJIEC.

Momynu 3y04aThIX KoJIeC M MOXKHO OMPENEIHUTh MO CASAYIOUM (hopMyiaM:
m=P/x; m=h/2,25; mM=Dyap/(z+2);

rae P — mrar 3yGuaToro 3arernieHus, MM; Z — 9UCiI0 3yObeB 3y0uaroro KoJjeca,
h — BeicoTa 3y0a 3yOuaroro Kojeca, MM

Hapyxubie  guamerpsl  3y0uaThix  KoyieC Dy  MOXKHO — U3MEpPUTH
IITAHTCHIUPKYJIEM HIIA KPOHITUPKYJICM.

Hanpumep,

npu Z=40 Dyap=125,5 mm,

m=125,5/(40+2)=2,98 mm (mo TI'OCT 9563-60* u CT CBB 310-76),
OKpYTJISIEM 10 M=3 MM;

npu Z=45 Dyap=141,4 Mmm.

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

OxpyrasieM 10 cTaHgapTHOro, M=3 MM.

Takum 00pa3zoM OMpenestoTC MOAYIM BCEX OCTAIbHBIX 3yOUaThIX KOJIeC B
KOpOOKe CKOpOCTEH.

Pacuetsl, cBsI3aHHBIC C OMPEICICHHEM MOJYJEH M MOACTYCTaMH 3y0daThIX
KoJsec, cBojsiTcs B Tabuuiie 2.

10.0OmpenenuTs Bce YaCTOTHI BPAIICHUS IIITTHUH/IETIS.

Yacrota  BpamieHWs — IIMAHAEIS  ONpEASSIETCS W3 YpaBHCHHS
KMHEMaTH4eCcKoro 0ajaHca rjIaBHOTO JBUKCHUS:
Nypipey * 0,985i,c = Ny,

Tabmumna 2
O6o3na- | Komuect- | Hapyx- | Moxyinb 0603- Komuuecr- | Hapyx- | Moaynb
YeHue BO 3yObeB | HbII 3allelIeH- | HaYeHue | BO 3yObeB | HbIH 3allerIeH-
auamerp | us M, MM quamerp | us m, MMm
Dsap, MM Dsap, MM
Ban | 47 Ban IV 29
42 29
37
Ban Il 37 Ban 'V 29
58 29
42
47
Ban 11 68 Ban VI 29
37 16
53
29
BanVll 64




I'ne N,y — yactora BpaleHus JIeKTpoABUTraTelss, 00/MUH; lyew — TIEpeIaTOUHOE
OTHOLIEHWE pemMeHHoW mnepenaun; 0,985 — koadduumeHT, yduThIBarOUIUI
CKOJIbXKCHHE PEeMHEH; I — 00Iee mepeaaTouHoe OTHOIIEHHE KOPOOKH CKOPOCTEH;
I1, Iz, I3, 14, I5, I — TepedaTOYHBIC OTHOIICHHMS 3yO4yaThIX Iepeaad B KOPOOKe
ckopocteit mexnay Batamu | w I, Il w I, Il u IV, V u VI, VI u VI
COOTBETCTBEHHO; Nslpen®0,985=c — wacToTa BpaiieHus Bajga | KopoOku ckopocTeid.
DTa BenMUMHA JJI KaXKJI0TO CTaHKa, MMEIOIIET0 PEMEHHYIO TIepe/iauy, IOCTOsSTHHA.

s 3ybodpesepHOro cranka, M300paxeHHOro Ha pucyHke 1,
c=(1440*140)/320*0,985=620 06/MuH,

Ny (1) = ciy, = 620 % 22 22 5 2422, 22, 18 = 48 36 o6/mun (50)
42

47 68 20 29 29 o4
27 29 29 29 16
n,,(2) = 620*5*5*5*5*5*5_ 62 00/muH (63)
47 27 29 29 29 16
n,,(3) = 620 % % — %k k k= 77,5 06/muH (80)

37 42 29 29 29 16
Ny (5) = 620 % 22 % 22 22, 22, 29, 19 — 122 45 o6/mun (125)
42 53 29 29 29 64

Ny, (6) = 620*:%*%*@*?*@*5 = 155 06/mun (160)

29 29 29 64
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Pucynok 1 Kunemaruueckas cxeMa KOpoOKU ckopocTei 3y0odpe3epHoro cTaHka

Ny (7) = 620 % 22 %22 5 224 22, 2%, 1° = 191,27 06/mun (200)

47 37 29 29 29 64



42 58

n,,(8) = 620*5*—*

37

47 58 29 29
— % — %k — %

Ny, (7) = 620 * ponl s

29 29
— %k — %
29 29
29 29

29
29
29
29

16
64
16
64

= x — = 243,35 06/muH (250)

— x — = 310 06/muH (315)

[Tpumeuanue: 1. B ckoOkax yka3aHbl CTaHAAPTHbIE 3HAUCHUS YACTOThI BPAIlCHUs IIITHH/IES.

2. Nun(9) — yacrora BpaleHus MWMUHAES OT 1 - 10 9-i cTyneHu.

IHocTrpoenue rpadpuka 4acToT BpamieHus: HINHAH/EJIS

[TocTpoenue rpadvka OCHOBBIBACTCS Ha KMHEMATHYECKOM pacueTe KOpPOOKH
ckopocTed. Jlyis KHHEeMaTu4ecKoro pacuera KOpOOKH CKOPOCTEH HCIONb3YIOT Yallle
KOTOPBI TO3BOJISIET HAXOJUTh OBICTPO

Bcero rpadoaHaIUTUYECKUI METO,
HAWTYYIlIMe BapUaHThI pEelIeHUs 3a/1ay.

I'padpoananuTuyeckuit MeTOJ KHHEMAaTUYECKOIO pacyeTa KOPOOKH CKOpOCTEn

COCTOHUT U3 ABYX OTAIlOB!:

IIOCTPOEHHE CTPYKTYPHOU CETKH;

OCTPOEHHE rpaduKa BpaALLICHUS.

IHocTpoeHune CTPYKTYPHOM CeTKH.

Yucno crymeHen zZ

IIOCJICAOBATCIBbHO BKIIFOYCHHBIMH

HaCTOTbI

BpallCHUS

MIMMHACIIA  IIPU  HaAJIaJKC

& 280

B 106
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Pucynok 2 Kunematuueckas cxema:

a — KopoOka ckopocteil; 06, B — CTPYKTYpHbIE CETKM; I' — rpadUK 4acTOThl BpallCHUs BaJlOB
KOPOOKH CKOPOCTEH.

TPYIIOBBIMHU MEpelayaMy PaBHO MPOU3BEACHUIO YUCIIa TPYIIN Mepeaay:
z2=P1P2Ps...Pn

[IpuMeHuTENbHO K KOPOOKE CKOpOCTEW, M300pa)K€HHOM Ha pUCYHKE 2, a,
72=4*2=8.

[Ipu 3amanHOM (MJIM BRIOPAHHOM) YMCIIE CTYIIEHEH Z psijia 4acTOThI BpaIllCHUS
MINUHEAS YUCJIO TPYMNN Mepelad, Yucio mepeaad B KakIOW TpYIe U MOPSI0K
PaCIONIOKEHUS TPYII MOXKHO BBIOMPATH pa3IMYHBIMHU.

Jlnst BOCBMHU  CTynmeHYaTod KOPOOKM CKOPOCTEH BO3MOXKHBI €IIe JBa
KOHCTPYKTUBHBIX BapUaHTA!
2=2*4=8 n 7=2*2*2=8.

CormacHo puc.2, a OKOHUaredbHO ¢opMyma 3amumercs Tak (puc.2, 0):
Z=P1(X0)P2(X1),

rae P1u Py — uncno rpynn nepeaad coorBerctBeHHO Mexkay Bagamu | u Il 1 u 111; xo
U X1 — YHCIIO Mepenad B Kaxaou rpymne (Xo=1 — ocHOBHasi rpymnmna mnepeaad, Xi —
nepBasi nepedopHas rpyIra mnepeaad).

Jlnst nepBoit nepeOopHOM rpynnsl X1=Pi.

Ecnu B kopoOke ckopocTeit (B CTPYKTYpPHOM CETKE) U MMEETCs JABE U OOoJbliie
nepeOopHbIE TPYMIIbI, TO
x2=P1P2; x3=P1P2P3 u T.1.

[Ipn KOHCTpyHpOBaHUM KOPOOOK CKOPOCTEH, WMEIOIIUX JiBa Bajga W Oolee, ¢
U3MEHEHUEM CTyMeHeH N 10 3aKOHY TE€OMETPUUYECKON MpPOrpecCUu OTHOIICHUS
NepeaTOYHbIX OTHOIIECHUN 3aMEHSIOT OTHOUIEHUSIMU (0 B Pa3IUUYHBIX CTEMCHSX X,
T.€.

ivizis.. cL=1e%. . ipPDx

r7ie X — LeJI0€ YHUCIIO0, XapaKTePUCTUKA TPYIIBI ITepe/iay.



Bo wu30exanue upe3MepHO OONBIIMX JUAMETPOB 3YyOuUaThIX KoOJec H
rabapuTHBIX pa3MepoB KOPOOKH CKOPOCTEH YCTAHOBJIEHBI CIEAYIOLIUE MpeNeIbHbIE
NEpPEeNaTOYHbIE OTHOILIECHHUS MEXAY JBYMS IIOCJIEIOBATEIbHO COEAUHEHHBIMU
Bajamu: /4< i <2. Orcroma onpenensercs HauOOJIbIIUM IUana3oH PeryIupOBaHus
NepelaTOYHOr0 OTHOLIEHUS TPYIIIOBOM Nepeaavn:

(Dimax)npes = (imax/imin)npes = 1/4 <8.

Tenepb pacCMOTpUM JMaIa3oH PETYJIUPOBAHUS IMEPEAATOYHBIX OTHOLIEHUH

TPYNIOBBIX TIEpeiad Mex 1y Bajgamu (puc. 2, 0).

I-11: Dipay = imax/imin = i1/1z = (p(p—l)x - (9(4_1)1 = ¢°.

Ecnu paccmarpuBaercs KOpoOka CKOPOCTEN yHHBEPCAILHOTO CTaHKa, TO ¢=126.
Torma Dip. = @3 = (1,26)3 = 2.

Eciau npussTh iy, =1i; = i/¢@ = 1/1,26, To

imin = 14 = Imax/Dimax = i1/Dimax = 1([?_? = 1/(94 =1/2,5.
[IpoMexyTouHbIE 3HAYEHUS MTEPEIaTOYHBIX OTHOIIEHUM (CM. puc. 2, 0, B):
i,=1/¢*=1/1,58,i3 =1/¢3=1/2.

H-1I: Dimax = Inax/imin = is/ig = P17 = @(~D* = ¢* = (1,26)* = 2,5.
[IpuHnMaeMm, HanpuMep, imax = is = @ = 1,26, Torna

Imin = 6 = Imax/Dimax = @/@* = 1/¢* = 1/2.

3Ha4YeHMS NTOKA3aTeIed CTENEHU U (0 3aBUCAT OT 3alaHHOM MUHUMAaJIbHOU U
MaKCUMaJbHOM  YacTOThl  BpALEHUS  IWINUHJAENS,  YacTOThl  BpAalllCHUS
ANEKTPOABUTATEINS, YACIIO CTYIIEHEW 4acTOThI BPAILEHUS IIITUHIEIS.

Nwmes 3HaueHus nepedaTOvyHbIX OTHOILIEHUM, CTPYKTYpHas CETKa KOpPOOKH
CKOpOCTEM Oy/IeT UMETh BU/I, TIOKa3aHHBIN Ha pUC. 2, B.

[lonpobHee ¢ KHHEMaTHYECKUM pAacyeTOM KOpPOOOK CKOpOCTEH MOXKHO
03HAKOMUTKCS B paboTe 8.

ITocTtpoenue rpaduxka yYacToThl BpalleHus mnuHAeass. Ha paBHOM
pPacCTOSIHUM JIPYr OT JApyra IpOBOASAT BEPTUKAJIbHBIE JTUHUU, YACIO KOTOPHIX PaBHO
YUCIIy BAaJIOB KOPOOKH CKOPOCTEH IUIIOC Ball 3JIEKTpOABUTATENs (€CId HUMEeTCs
paMeHHasl Tepelnava): Ha pacCTOSHUHU, paBHOM |J ¢, TPOBOAST TOpPH3OHTAILHBIC
JUHUMU (IO KOJMYECTBY YACTOT BpalIEHUs), KOTOPHIM MPHUCBAUBAIOT (CHU3Y BBEPX)
NOPSAIKOBbIE HOMEpPA 4YacTOT BpamieHus ¢ N1 1o Ng. JIydw, mpoBENEHHBIE MEXKIY
BEPTHKAJIbHBIMU JIMHUSAMH, OOO3HAYalOT Mepefady MeXAy JByMs BajaMu C
COOTBETCTBYIOIIMM IIEPEAATOYHBIM OTHOLIEHUEM, KOTOPOE 3apaHee ONPEIEIICHO.

[lo HaiileHHBIM NEpPEAATOYHBIM OTHOIICHUSAM OIPECNAI0T 4Yuciaa 3yObeB
3y04aThIX KOJIeC.

B CcTaHKOCTpOGHHMHM MEXKOCEBbIE pACCTOSIHHMS, CYMMBbl 4YHCENl 3yObeB
COIPSKEHHBIX KOJIEC, YKciia 3yObeB YEPBAUHBIX KOJIEC U MOYJIM HOPMAJIU30BaHBI.

[Ipy MOCTOSSHHOM PAcCCTOSTHUM MEXK]Yy OCSIMU BENYIIEro BEIOMOrO BajOB U
OJIMHAKOBOI'O MOJYJIS KOJIEC TPYIIIbI Meperad cymma 4yucell 3yObeB Kaxao0l Mmaphbl
3yOUaThIX KOJIEC SIBJISIETCS MOCTOSSHHOM BETMYMHOM, T.€.
2Z2=71+29=723+724=Z5+Z6=27+Z8=Z9+Z10=2Z11+Z12=CONSL.



[lepenaTounble OTHOIIEHUSI Nap 3y04aThIX KOJIEC, KOTOPHIE MOI'YT HAaXOJUThCS B
3alleTUICHUH MPU MEPEKITI0YEHUH OJIOKOB 3y0UaThIX KOJIEC B KOPOOKE CKOpOCTel (CM.
puc.2, a), ONpeAeIIsIOTCS:
i, =2,/2, = 1/1,26; i, =23/2, = 1/1,58; is =2c/26 = 1/2;
i, =2,/24 =1/2,5; is =29/219 = 1,26; ig =211/215, = 1/2;

Ecnu npusars Xz=72, TO MOXXHO ONpPEIEIUTh BCE yucia 3yObeB 3y0UaThIX
KOJIEC.



OTtuer
1o jabopaTopHoil padbote
CocraBJ/ieHHEe C HATYPbI KHHEMATHYECKOI CXeMbl y3J1a
YHHBEPCAJBLHOT0 CTAHKA.

1. CocTaBUTh C HATYPBhl KHHEMATUUECKYIO CXEMY y371a
YHUBEPCAJIBHOIO CTAHKA.

2. PaccuutaTth psiji 4aCTOT BpallCHUs! IIITUHIEIIA.

3. Haueptuthb rpaduk 4acToT BpallleHUs IIMHHACIIA.

I'pynna
Buinoanun
Ilpunsn



JlaboparopHast padora Ne2
Tema: «PeryjimpoBanue nepeaayu BUHT — raiika kayenus. Pacuer
NPEeABAPUTEIbHOI0 HATATA».

1. eab padoThi:
1.1. WMByuuTts ycrpoiictBo nepenauu BI'K crankos ¢ ITY.
1.2.  M3y4uTh 3KCIUTyaTaIllMOHHBIC U PETYINPOBOUYHBIE XapaKTEPUCTHKU

nepenaun BI'K, ocBOUTh MOpsIOK UX IMTPOBEPKHU.
1.3. VByuuTh NOpANIOK pacyera npeAaBapuTesbHoro Harara nepenayun BI'K.
1.4. TlonyuyuTh npakTUyecKue HaBbIKHU peryaupoBanus BI'K.

2. MarepuajibHoOe obecrieyeHue

2.1. [Ilepenaua BI'K.

2.2. Crenn misa perynupoBku BI'K, nunamomerpuueckuii Kintod,
MUKPOKAIIbKYJISITOP.

3. Dcku3 perynupyemont nepegaun BI'K.

Kpsrura yenobuo
A-A CHImMG




4. Tunopa3mep nepenauu BI'K.

Tabmuna 1 Texunueckue napameTpsl perynupyemoit nepegaun BI'K.

YcnoBHbIN [ITar pe3nObI | Juamerp KomuuectBo | [Jonyckaemas | [InmHa BuHTa
JTUaMeTp P, MM mapuka Oy , | mapukoB B | cratudueckas | L, MM
BuHTa 0, MM MM nepenave, mr | xKECTKOCTh Q,
kH
25 5 3 26%6 5,3 710
Tabnuia 2 Texauyeckue xapakTepucTuku peryaupyemoit BI'K.
Yucino npenenuii no | OceBrle OceBoit OceBas MomeHT
WHINKATOPY Harpy3Ku 3a30p KECTKOCTh XOJIOCTOTO
nuHamomeTrpuueckoro | Q, kH Ay, MKM Js KH/MKM xXoj1a
KJIFo4ua (He menee) | Mo My,
Hw™
(He G6onee)
o TV 0,45 0,26
Usmepenns 20 5,3 15 0,35 0,1
5. Pacuer xécTkocTH.
jp = Q/Ag =5,3/15=0,35%H/

BriBoa: mannas nepemada BI'K mo MOMEHTY XOJOCTOro xozma cooTBeTcTByeT TY
(0,1<0,26), TY(0,35<0,45). Tpebyercsi yBeIUYUBATh OCEBYIO KECTKOCTh 3a CYET
CO3/IaHUS HATITAa.



6. Pacuer cuibl MpCaABApPUTCIbHOIO HATATa.

F,=35-d, -KH
I'me dw — muameTp 1rapuka;
K — KOJM4ecTBO MAapHUKOB B OHOM BHTKE.
F,=35-3:26=270H
7. PacueT BeaMUMHBI COMMKEHUS TIOTYracK JJIs CO3AaHUs PEABAPUTEILHOTO
HaTsra.

A,= 1,33/F,/dy , MKM
I'ne Fu — BenmmunHa mpeBapUTENbHOTO HATAITA;
dw — IMaMeTp IapUKOB.
A,= 1,33/2,7/3 = 35 MxM
8. Pacuer cymMmMapHOii BeTMUHUHBI COJMKEHUS MOTYTacK.

Aeym= Ao + Ay, MKM
I'ne Ay — 3a30p B CONPSIKEHUU;
A,, — BemuunHA COMUKEHUS MOTYTaeK.
A= 15+ 35 = 50 MmxkM

9. Pacuer yucna 3y0beB HEOOXOUMBIX JIJIsl TOBOPOTA MOJIYTaeK B OJIHY CTOPOHY.

Z=10"3(Aqyu/P) Z1(Zy + 1)
I'ne Aeyy — CyMMapHas BETMYHHA COMKEHUS MOITYTaekK;
P — m1ar xo10BOro BUHTA;
Z1 — 9ucio 3y0ObeB XOI0BOTO BUHTA.
Z=10"3-(50/5) 4647 = 21 3y6BeB
BoiBon: nmanHas mepemada mo OCeBOMl JKECTKOCTH HE COOTBETCTBYET TPeOOBAHUSIM
T.V., ana BoccraHoBieHus e€ paboOTOCIOCOOHOCTH TpeOyeTcs MOBOPOT ABYX
nosyraek Ha 21 3y0 B OJHY CTOPOHY.
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IIpaBuiia TexHUKH 0€30MACHOCTH NPH BBINOJHEHUH JIa00PATOPHBIX padoT

1. Ha pabouem MecTe IOJKHO HaXOJUTHCS TOJIBKO TO, YTO HEOOXOIUMO IS
BBITIOJIHEHUST PaOOTHI.

2. [lepen BKIIOUEHHEM CTaHKa HEOOXOAMMO OMpOoOOBATH pabOTy MEXaHU3MOB
ctanka BpyuHyto. [Ipu Hanmmuum oOHapy>KEHHBIX e(hEKTOB CTAaHOK HE BKIIFOUATh.

3. OOpaOarbiBacMasi 3aroTOBKa M PEXYUIUH HHCTPYMEHT JIOJKHBI OBITh
HAJEKHO 3aKPEILJICHBI.

4. O06s13aTeNIbHO MPOBEPUTH: HE OCTABJICH JIM KJIFOY B MATPOHE.

5. Bo BpeMs paOoThl Tporath pykamu BpalllalolIMecs MEXaHU3Mbl CTAaHKa WITU
3arotoBky 3AIIPEIIIAETCA.

6. sMepeHus npou3BOAUTH TOJIBKO MOCIIE MOJIHOM OCTAHOBKH CTaHKA.

7. Y 1alATh CTPYXKKY TOJIBKO KPIOUKOM.

8. KATEI'OPUYECKU 3AIIPEHIAETCA nyck cranka 0e3 paspelieHus
pernoaaBaTes.



JlabopaTopHnas pa6ora Ne3

Tema: «O3HakoMJIeHHMe C YCTPOWCTBOM H PadOTO OCHOBHBIX Y3JI0B
TOKAPHO-BMHTOPe3HOro cranka. Hamagka cranka Ha o00padoTKy
3aIaHHOM JeTaan».

1. eas» padorbi: 1.1. O3HakoMJieHHE C OOIIMM BHJIOM TOKapHO-
BUHTOPE3HOI'0 CTAHKA.

1.2. U3yunTh Ha3Ha4YeHHE KHOMOK M PYKOSTOK YIpaBJIeHHUs, JCHCTBHE BCEX
MEXaHU3MOB CTaHKa.

1.3. HayuuThcsl HanaxuBaTh B CTAHOK HA HApe3aHHE METPUUYECKOW pe3bObl U
00pabOTKy KOHUYECKUX MTOBEPXHOCTEH JeTanel pa3IMuHbIMHU CIIOCOOaMH.

2. MaTtepuajibHOe o0ecrnieueHune

2.1. YauBepcaabHbIM TOKApHO-BUHTOPE3HBIN CTaHOK.
2.2. Habop pe3ios.

2.3. 3arotoBKH, HojjIeKanue oopadboTke.

2.4. MarepuanbHblii HHCTPYMEHT — IITAHT€HIHUPKYIIb.

3. MaTepuaj, KOTOpbIii 10/2KeH ObITH NPOPadOTaH M0 y4eOHUKY

3.1. HazHaueHue, OCHOBHBIE y3JIbl, MEXaHU3MBbI U IBUKCHUS B CTaHKE.

3.2. Kunemartunka cTraHka.

3.3. Hanagka TOkapHO-BUHTOPE3HBIX CTAHKOB JJISI MPOM3BOJICTBA PA3IMUHBIX
padot (JI.1, ¢.40-49) (J1.2, ¢.20-35).

4. Ilopsa0K BbINOJIHEHUST PA0OTHI

4.1. I3y4nTh yCTPOMCTBO TOKAPHO-BUHTOPE3HOI'O CTAHKA.

4.2. HacTpouTh CTaHOK Ha Hape3aHHE OJHO3aXOJHOW METPUYECKON Pe3bOBbI C
HOPMAaJIbHBIM I11arOM.

4.3. Hactpoutb cTaHOK Ha 00pabOTKYy KOHHYECKOW MOBEPXHOCTH OJHUM W3
CIOCO0OB.



OTYET
1o jadopaTopHoii padore Ne3

1. Tema u uenu paboTHI.

2. MarepuasibHOE 00€ecTieueHuUE.

3. IlepeurcIUTh OCHOBHBIE Y3JIbI 1 MEXaHU3MbI CTAHKA.

4. 1aTh KpaTKyI0 TEXHUUYECKYIO XapaKTEePUCTHKY CTAHKa:

- HAMMEHBIIINA U HAUOOJILIIUHN JuaMeTpbl 00pabaThIBAEMOI 3arOTOBKH;

- HauOoJbIIee PACCTOSIHUE MEXAY LICHTPaMH;

- HauOOJILIIMI U HAUMEHBILIUN IIar Hape3aeMol METpPUYECKON Pe3bO0bl;

- HaUMEHbBIIIas U HanOOJIbIIIast YACTOTa BPAIICHHS IITTHHICIIS.

5. MBob6pa3ute mpodmie HapezaeMoW pe3nObl M yKa3aTh Ha OCKHU3E Immar
pe3bObl U yroj nmpoduis pe3bosl (B MaciiTade).

6. 300pa3uth 3CKU3 HaJIQJKK CTaHKA Ha Hape3aHue pe3bObl (METPUUYECKOMN) C
KpaTKUM  OMHCAHMEM TIOCJIEJOBATeNbHOCTH paboThl. 3amucaTh  ypaBHEHHUE
KMHEMaTH4eckoro OanaHca ISl JBMOXKCHHS IMOJaud MPU HApE3aHWU METPUUECKOU
pE3bOBI.

7. CocTaBUTh 3CKHM3 HAJIAJKH CTaHKa Ha OOpaOOTKYy KOHyca OJHUM W3
CIOoCcO0OB M J1aTh onmucaHue o0paboTKU KOHYCOB 2...3 crnocobamu.

JIMTEPATYPA:

1. JlokteBa C.E. CTtaHKu ¢ mpOrpaMMHBIM YIPAaBICHHEM M MPOMBIIUICHHBIE
pabotel. — M.: MammHoctpoenue, 1986.

2. T'onodree C.A. JIabopaTtopHbIii MPAaKTUKYM 10 Kypcy «MeTamuiopexyIme
crankuy». — M.: Beicmag mkoia, 1991.



TABJIMLA UCXOJIHBIX JAHHBIX

No Hmuuaa L, | Jliuaa I, | Juamerp D, | duamerp [ar

BapuaHTa | MM MM MM d, mm Hape3aeMou
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




JlaGoparopHas padora Ned
Tema: «QO3HaKkoMJIeHHe ¢ YCTPOMCTBOM W PpPaldoToii  OCHOBHBIX
MeXaHu3MOB TokapHoro cranka c¢ YIIY. Hanaaka cranka Ha o00padoTKy
3aIaHHOM JeTan»

eab padoThI: NMPAKTUUECKOE O3HAKOMIICHHE C YCTPOMCTBOM U OCHOBHBIMHU
MexXaHu3MaMM TokapHoro cranka ¢ YIIY, nanaakoi cranka Ha 00pabOTKy 3alaHHOM
JIeTaJIu.

1 O0opynoBanue, oCHACTKA

1.1 Cranok mogenu 16K20d3 ¢ YUITY NC-201M.

1.2 IIpucnocobyenue TUISL 3aKpEIUICHHUS 3arOTOBKH (marpoH
TPEXKYJIaYKOBBIN).

1.3 Pexxymuii uactpyMeHT (pesisl) coraacHo PTK.

1.4 V3MepuTENbHBI MHCTPYMEHT: IITAaHIMCHUUPKYJIb, MUKPOMETP COIJIACHO
PTK.

1.5 TexHonoruueckass JOKyMEHTalMsi MO pa3padOTKe yIpaBiAroNIei
IPOrpaMMBbl: YEpPTEX JETalH, PACUYETHO-TEXHOJIOIMYECKass KapTa, YIIPaBIIOLIAS
MporpaMma.

1.6. 3aroToBKM AJI JETANH.

1.7. MaCTpYyKIHS IO TEXHUKE OE30IaCHOCTH.

2 Ilopsinok BHINOJIHEHNUsI pa00ThI

2.1 CooO1ieHre TeMbl, IIaHa, TOCTAaHOBKA LN yPOKa.

2.2 HCTpyKTaX MO TEXHUKE 0€30M1aCHOCTH.

2.3 BKJIIOUUTH CTAHOK, TPOBEPUTH HA XOJIOCTOM XOJY.

2.4 O3HaKOMUTBCA C HA3HAYEHUEM MPOrPAMMBI.

2.5 O3HaKOMJICHHE C TIaHEJbIO YIIPaBJIEHUsI CTAHKOM /pUCYHOK 3.1/

2.6 O3HakomIIeHHUE C MaHeNblo myabTa oneparopa NC-201M / pucynok 2.2/
2.7 O3HaKoMJIEHHME C METOJMKOW HaJlaJIkiu TOKapHOro cranka ¢ YUIIY NC-

201M.

3. HASBHAYEHHME INPOI'PAMM

3.1 B cocras 6a3oBoro IIpO YUIIY BXoasT nporpaMmsi:

1) CNC.RTB (CNC.EXE);

2) DEBUG.EXE.

3.1.1. B o0azoBoe IIpO VYUIIY no Bepcuum 3.60.P Bxomut mnporpamma
CNC.EXE, kotopast umeeT 16 pa3psaHy0 CHCTEMY, COBMECTUMYIO C OTIepaIlliOHHON
cucremoit (OC) MS DOS.

3.1.2. B 0azoBom IIpO VYUIIY, naumnas c Bepcuu 3.60.P, mporpamma
CNC.EXE 3amenena na CNC.RTB, koropas umeer 32 paspsgayro OC peanbHOTO
Bpemenn RTOS-32. RTOS-32 mno3omwia pacmuputh Bo3moxuoctu [IpO,
HalpuMep, TPUMEHITh BHU3yaJbHOE MPOTPAMMHUPOBAHHME JUISI CO3JAHUS H



penaktupoBanuss  YII. HWudopmamus o0 »>ToM mnpuBeneHa B JIOKYMEHTE
«PykoBoacTBo oneparopa. Hacte 2. BusyanbHOE TPOrpaMMHUPOBAHUE.

Kpome storo, OC RTOS-32 no3Bonuna, HauuHas ¢ Bepcuu [IpO 3.77.P,
IPUMEHUTH TPEXMEPHYIO TpauKy IIPU BHIBOJIE U300PAKEHUN HA SKPaH JUCIUICS.

IIpumeuanne — KonupoBanue Bepcuil [IpO nmpuBeneHo B gokymenre «PykoBoacTtBo mo
XapaKTepu3alum.

3.2 Tlporpamma CNC.RTB (CNC.EXE) mnpenna3HaueHa ajisi yrpaBliCHHUS
METaI000padaThIBAIOIIUM 000PYI0BAHUEM.

3.2.1 IIporpamma peann3yer alropuTMBbI:

1) BBOomma/BeiBoma Y11 u ciyskeOHOM nHbOpMaIHH;

2) pacmmdposku YII;

3) popMupoBaHus IepeMeIICHU;

4) ynpaByieHHs IPUBOOM;

5) ynpaBieHus aBTOMAaTHKOM;

6) UHIUKAIIUH;

7) MTMAarHOCTHUKH.

3.2.2 IIporpamma CNC.RTB (CNC.EXE) ocyiiecTBisieT yIpaBjicHHE
00OpyIOBaHHEM C TIOMOIIBIO amIapaTHBIX MOJYJEH, Cpeau KOTOPhIX MOXHO
BBIJICITUTH:

1) moxyns CPU,;

2) monyns ECDA 1/O, ynpansromuii GOTORIEKTPUYSCKUME JaTYUKAMH,
BeIxomamu L{AIL, 251eKTpOHHBIM MITYPBAJIOM U JUCKPETHBIMHM KaHAJaMH BX./BBIX.;

3) monyns ECDP /O, ympapnstoruii (pOTOIIEKTPUUSCKUMU JTaTYMKAMH,
Beixogamu LIUIT m IIAII, 31eKTpOHHBIM IITYpPBAJIOM W IJUCKPETHBIMM KaHAJIAMHU
BX./BBIX.

3.3 IIporpamma CNC.RTB (CNC.EXE) obecrnieunBaet Ba pexxuma padbOThI
YUILY:

1) pexxum « KOMAH/IA»;

2) pexum «YIIPABJIEHUE CTAHKOM».

3.3.1 Pexum « KOMAHJIA» ucnonb3yeTrcs 111 BBOAA U peaakTupoBaHus Y11
U 1711 paboThl ¢ (paiimamMu mporpaMm.

3.3.2 Pexum «¥YIIPABJIEHUE CTAHKOM» npenHasHadueH Jyist
yIpaBlieHus pabOTON CTaHKa M KOHTPOJIEM HaJ[ COCTOSHHEM TEKYILEro IMpoiiecca.
PykxoBoactBo omeparopa NC-201, NC-201M, NC-202 7 Jwuanor omeparopa c
cucreMori B pexume «YIIPABJIEHUE CTAHKOM) ocyuiecTBiseTcs 4Yepes
BuZeoCcTpaHulbl: #1-#5, #6, #7. BeBox andaBuTHO-IMPpPOBON HHPOPMAIIH
OCYIIECTBIISIETCS Ha BuAeocTpanulbl #1-#5 u #7. BeiBog rpaduyeckoit mHpopMannu
- Ha BUJICOCTpaHUIly #0.

B pexnme « YIIPABJIEHUE CTAHKOM» nepekntouarenem ¢ 110 moxHO
3a]1aTh 8§ PEeKUMOB PabOThI CO CTAHKOM:

1) «<MDI» — pesxnm «PYUYHOM BBOJI KAJIPA»;

2) «<AUTO» — pesxnm «KABTOMATUYECKH»;

3) «<STEP» — pexxum « KAJIP»;



4) «MANU» — pexKUM «BE3PASMEPHBIE PYYHDbIE
HEPEMELIEHUWS»;

5) «MANJ» -  pexum  «®DUKCHUPOBAHHBIE PYYHbIE
HEPEMEILIEHW S,

6) «PROF» — pexnm «ABTOMATHUECKHI BO3BPAT HA
IMPODPUb»;

7) «<HOME» — pexxum «BBIXO/[ B HOJIby;

8) «RESET» — pexxum «CBPOC».

3.4 IIporpamma DEBUG.EXE oka3piBaeT momoImib 0Opu OOHAPYKEHHU
npuuuH HapymeHus padotel YUIIY co craHkoM wWiM TOpU  HEUCIPABHOCTU
BBILICYKA3aAHHBIX MOIYJIEH.

3.5 ®upma-uzroroBurenb nocrapiasier YUIIY, MoaHOCTbIO TOTOBOE IS
nepBoro BkiroueHus. Ilopsnok ycranoBku YUIIY u ero moaroroBka k padote
BBIIIOJIHSIETCS. B COOTBETCTBUM C JTOKYMEHTOM «PYKOBOACTBO MO H3KCILTyaTal[un»
(paznen «Ilopsigok ycTaHOBKH, TOATOTOBKA K padote, mopsiaok padotsl YUIIYy).

3.5.1 Beibop pexuma miast padorsl CNC32/DEBUG mnpousBomutcst mocie
BKJIIOUEHUsT W YCIEWHOro 3aBepuieHuss camoxuarHoctuku YUIIY, korma
MPOU30MIET 3arpy3ka onepannoHHoi cucteMbl (DOSVX.XX), u Ha SKpaHe MOSBATCS
OILINU MEHIO:

-DEBUG;

- CNC32;

- NET.

Jlanee B TeueHue ABYX-TPEX CEKYHJ M3 MEHIO HEOOXOIMMO BHIOPATh HYXKHYIO
omuio pexuma paboret DEBUG wumu CNC32. Tlo ymomuanuto VYUITY
aBTOMaTH4eckH 3arpysxaercs B pexume CNC32.

3.5.2 Ilpu Bo1OOpe pexxuma DEBUG 3arpyxkaercs nporpamma DEBUG.EXE.
Pa6ora B pexxume DEBUG omucana B mpunoxenun A. [Ipu BbIxoge u3 pexxuma
DEBUG no xnaBume «E» («Exity) YUIIY nepexomur B pexuM OXKHUIIAHUS
komanael: DOS (C:\).

Pa6ora B pexxume DOS u ero koMaHapl JOCTATOYHO MOAPOOHO OMHCAHBI B
OPYTUX MAaCCOBBIX M3[IaHUSX, MOITOMY JTOT PEXKHUM HE SBISETCS IPEAMETOM
pPacCMOTPEHUS B DKCILIyaTallMOHHOW JOKyMeHTanuu Ha YUIIY.

3.5.3 Ilpu Bwibope omumuu CNC32 3arpyxaercs nporpamma CNC.RTB,
KOTOpasi, UCTIONB3Ys (ailiibl XxapakTepuzanuu ¢upmsl uzroropurens YUIIY, Boiiiger
B pexkuM pabotsl YUITY «YIIPABJIEHUE CTAHKOM)» Ha BugeocTpanuily #1.

Jlanee naHHble Qailibl XapakTepu3allid MOXHO HCIOJIb30BaTh Kak 3a-
TOTOBKM JUISI CO3JaHUSI COOCTBEHHBIX (haillioB WM JUIS YINPABJICHUS KOHKPETHBIM
000pyI0BaHUEM.

4 . 1MYJbT OINEPATOPA

4.1. ITanesb myabTa Oneparopa

2.1.1 Ilymer omepaTtopa oOecrneurBaeT BBINOIHEHUE BceX (YHKIMI
yrnpaBieHuss U KoHTpoisi B cucreme «OIIEPATOP-YUITY-CTAHOK». I10
BKJIFOYAET MOMAYJb AUCIUIES. U MOIYJb KJIaBUATYpbl, COCTaB KOTOPBIX YKa3aH B
nokymeHte «PykoBoacTtBo mo skcrmutyaraium». KoncrpyktuBHO 110 BCcTpoeH B



MoHo0s0Kk YUITY, Takum obpazom, uto nanensb [10 npeacraiser codbol THUIEBYIO
nanenp YUIIY. B kadecTBe 3JIEMEHTOB YIPABICHUS WCIOJIB3YIOTCS KHOIIKH,
KJIIABUIIM W IEPEKIIIOYATENId, B KA4eCTBE JJIEMEHTOB KOHTPOJISI — JUCIUIEM U
CBETOJIMOJIBL.

4.1.2 IManens 110 YUIIY NC-201 u NC-202 B OCHOBHOM KOpIyC€ Mpe.-

CTaBJICHA Ha pUCyHKe 2.1.
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Pucynoxk 2.1 — IManens mynbra oneparopa YUITY NC-201 u NC-202

[Tanens ITO NC-201 u NC-202 cocTout u3 TpéX CEeKIUM:

- CeKIIMU TUCTLIES;

- CeKIMH aihaBUTHO-IIM(PPOBOI KIIABUATYPHI;

- CeKIMM (YHKITMOHAIBHON KJIABUATYPHI U CTAHOUHON KOHCOJH.

B cekuum pucruies pacnonoxkeH KuIKOKpuctaumueckud aucriend TFT
10.4”. CnopaBa OT pgucriess pacroJIO)KeHa BEpTUKAIbHAS CEKIUs ai(aBUTHO-
udpoBoro HadbopHoro nosis: 36 andaBUTHO-IIUPPOBBIX, 28 CHEIUATLHBIX KIABHUIIL.
Buuszy mox gucriieeM  pacrionioK€Ha TOPU3OHTalbHAas CEKIUs, B KOTOpPOH
pa3MEIICHbI:

* (GyHKIMOHAJIbHAS KJIaBUATypa: BoceMb KiaBull «F1»-«F8» u msaTh kiaBuil

«TOKAPHOTO KpecTa» - «+X», «-X», «+2Z», «—2Z», M -

* JBE CIEHUAIbHbIE KIABUIIHU: @ («ITPOKPYTKA») wu
(«IIEPEXO/»);

* CTAaHOYHAsI KOHCOJIb C 3JIEMEHTAMU YIIPABJICHUS U UHIUKALINU:

& cBeToanoanl «KAC», «DC», «<ER»;

% cereBoi BeikItouarens Y UITY (3aMok ¢ kirouom);

& KHOIIKA aBapUUHOI0 OCTAaHOBA;

& kHomKa «1» («ITY CK»);

& kHomKa «0» («CTOID»);

& TEpPEKITIoYaTeNh - KOPPEKTOp mogaun «F»;

&% TEPEKITI0YaTENh - KOPPEKTOP CKOPOCTU BPAIEHUS MITTUHILIS «S»;

& TICPEKII0YaTeIb PEKUMOB padoThl co cTaHKoM «MDD»...«RESET».




4.1.3 ITanens 11O YUITY NC-201M B kopnyce A MpeacTaBiieHa Ha PUCYHKE
2.2. Ilamemp IO mmeeT mMIaCTMAcCOBYH HAKIAIAKy, KOTOpas IEIUT €€ Ha TpHU
CEKLINH:

- CEKIIMIO JUCIUIES;

- CEeKLMIO an(aBUTHO-IIU(POBON KIIABUATYPHI;

- CEKIHI0 (DYHKIIMOHATHHOM KJIaBUATYPhl 1 CTAHOYHOU KOHCOJIH.

B cexuun puciuiess pacnosioKEH KUAKOKpUCTAIMYecKud auctuied TFT
10.4”.

CrnpaBa oOT Jucruiesi BEPTUKAJIbHO PACIONOKEHA CeKIus alihaBUTHO-
dpoBoit ki1aBuaTypsl: 36 anpaBUTHO-IUGPOBBIX, 28 CHENUATBLHBIX KIABUIIL.

Buuzy moxn  aucruieeM  pacmosioKeHa ~— TOPU3OHTANIbHAsT — CEKIUs
(yHKIIMOHAIBHOMN KJIaBHATYPhI M CTAHOUHOM KOHCOJIH, B KOTOPOU pa3MeIIeHbI:

* (pyHKUMOHANBbHAS KiIaBUATypa: BoceMb KiaBuil «F1»-«F8» u cempb kimaBui

&HX», «=-X», «+Y», «-Y», «+Z», «—Z», M-

* JBE CIELUAIbHBIC KJIABUIIU: @ («ITPOKPYTKA») wu
(«IIEPEXO/»);

* CTAaHOYHAsI KOHCOJIb C 3JIEMEHTAMU YIIPABJICHHUS:

& kHomka «1» («ITY CK»);

& kHomka «0» («CTOII»);

&% TMepeKIIroyaTess - koppekrop nogaun «JOG»;

& TIEPEKITI0YATENb - KOPPEKTOP PYUHBIX mogad «F»;

& TEPEKITI0YaTENTh - KOPPEKTOP CKOPOCTH BPALIEHUS MITTHHICTS «S»;

& TICPEKIII0YaTelb PeKUMOB padoThl co cTaHKOM «MDD»...«RESET».

B Hmwxnem npaBom yray nanenu IO B mimacTtMaccoBOM HakJagke cleiaHa
Huma s BeiBoja pazbéMoB USB1 m USB2. Pazsém USB1 pabGoraer B pekume
YUITY, pazsém USB2 paboraer B pexxume MS DOS. Huma 3akpeiBaercst TuOKoi
KpbIlIKOW. Hasi HUIen pacnosiokeHbl 0OTBEPCTUs ¢ MapkupoBKoil « DC» m « ER» st
BBIBO/Ia CBETOAMOAHBIX NHIUKATOPOB.
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Cerxuma dyHKIHOHATLHOR

KMIaEHATYPLI H CTAHOM HOIl KOHCOIH USRB2

. 5 A
Kprinka s passémos | USBI1 ’l >

Pucynok 2.2 — Ilanens nmynbta oneparopa YUITY NC-201M
4.2. JieMeHTHI IyJbTa onepaTropa

4.2.1. UnauKaTopsbl

AC — unagukatop momaun cereBoro nutanus B YUITY NC-201 u NC-202
(3en€Horo 1BeTa):

* MHJIMKATOp TOPUT — CETEBOE NMUTaHKE noAaHo Ha YUIIY;

* UHAUKATOP HE FOPUT - CETEBOE MUTAHUE OTCYTCTBYET WUIIM CETEBOE MUTAHUE
HEUCIPABHO.

DC — unnukarop BxinrodeHust nutanusa YUITY (3enéHoro 1seta):

* UHAUKATOp TOpUT — nuTanue Y UIIY BkItoueHO;

* UHAMKATOP HE TOPUT - nuTanue Y UIIY BBIKIIFOYEHO WM HEUCITPABHO.

ER — unnukatop omubku B padore YUITY (kpacHoro 1Berta);

UHANKATOp 3aropaercs, ecnu B padore YUIIY cucremoit «\WATCH DOG»
BBISIBJIEHA OLIMOKA, IIPU 3TOM CHUMAETCs cUrHai roroBHoctu YUITY.



4.2.2. BeIkJoyarejy 1 KHONKH
OFF

N

ON

CeteBoii BhIKIIO4YATENb (3aMOK ¢ Ki1toyoM B YUITY NC-201 u

NC- 202)

Ucnonbzyercst st BximtodeHust/Boikimouenuss (ON/OFF) muranus YUITY
IIOBOPOTOM KIJIFOY2 B 3aMKE.

Knonka ABAPUMHOI'O OCTAHOBA (kHOIKa- IprHOOK
kpacHoro 1Beta B YUITY NC-201 u NC- 202)

KHonka nomkHa OTKIIOYWATh YNPABISIONIECE HANPSOKEHUE €O CcTaHka. [lms
IOJITOTOBKA TMOBTOPHOTO BKJIFOUEHUSI CTAaHKA TOCIE€ AaBAPUUHOIO OTKIOYCHUS
HEO00XO0MMO MOBEPHYTh KHOMKY JI0 IIETYKa B HAIIPaBICHUU, YKa3aHHOM CTpeIKamu
Ha KHOMKE. JIeWCTBUS, BBIMOIHAEMBIC MO JAHHOW KHOIIKE HA CTaHKE, U UX MOPSI0K
obecrieurBaeT pa3pabOTIMK CUCTEMBI.

BHUMAHUE! VUITY NC-201M HE UMEET KHOIIKU ABAPUMHOI'O
OCTAHOBA HA TIYJIbTE OIIEPATOPA. ABAPUMHBIN BBIKJIIOYATEJID
BXOAWUT B KOMIUIEKT ITOCTABKHN YUIIY KAK CAMOCTOATEJIBHOE
MN3JIEJIVE. PA3PABOTUUKY CHUCTEMBI HEOBXOJIMMO
CAMOCTOATEJIbBHO TIPEAYCMOTPETHL EI'O YCTAHOBKY B ILEIIN
ABAPUIMHOI'O OTKJIFOYEHUS DJIEKTPOOBOPY JTOBAHUSA CUCTEMBI.

€5

O ITYCK (xHorKa 3e7€HO0T0 IIBETa C MHAUKAIueH )

B pexume « YIIPABJIEHUE CTAHKOM»:

- YIpPaBJIAET BBIINOJHEHUEM IIPOIPAMMBI M JBHKEHUEM OCEH B PEXUMax
«PYUHOH BBO/J KAZIPA», «BE3PASMEPHBIE PYYHBIE
HEPEMEIIEHUA», «DUKCUPOBAHHBIE PYYHbBIE IIEPEMEIIEHUSA»,
«ABTOMATHUYECKHA BO3BPAT HA ITPO®WJIb», «BBIXO/I B HOJIb»;

- BomonHsAer ABwkeHus B pexnmax «BE3PASMEPHBIE PYYHbBIE
HEPEMEHIEHUSA», «PUKCUPOBAHHBIE PYUYHBIE INIEPEMEILIEHMWS»
1 KABTOMATHYECKHWHA BO3BPAT HA ITPO®NJIb» npu HAXKATOI KHONKe
«CTOID».



Boimonnsier o6muit copoc cuctembl, eciu B YUIIY ycTaHoBiieH pexum
«CBPOC» («RESET») (BbIOOp peXMMOB paOOThl BBIIOJHSIETCS CO CTaHOYHOU
TIaHeJIn ).

53

O CTOII (kHOMmKa KPacHOTO IIBETA C MHIMKAIIUCH)

OcraHaBiIMBaeT JIBUXEHUE C YIPABISEMbIM 3aMEIJICHUEM U YCTAaHABIMBACT
pexuMm «HOLD». JInsa Beixoma u3 pexxkuma «HOLD» HeoOXoauMo CHOBa HaXKaTh
kHonKy «CTOID» u «ITYCK». He nelictByer nmpu Hape3aHUH pe3bObI.

4.2.3. llepexinouarenu
Ilepexiiouaresb - KOPPEKTOP CKOPOCTH BPALIEHUS IITMHHIETS «S»

S G

100
o N/ 110
—_— + —
3077, 120
B pexume «YIIPABJIEHUE CTAHKOM» no3BossieT

N3MCHATBH CKOPOCTDb BpalllCHUA IITMHACIIA. [Iar n3MeHeHus CKOPOCTH BpalllCHUA
MMIMMUHACIIL MOXKCT OBITh YCTAHOBJICH IIPpHU XapPAKTCPU3aAIIUU.

[ AED
5 75 Iepexiarouaresib - kKoppekTop mogavu «F»
x\ | / P B  pexume «YIPABJEHUE CTAHKOM»
25— + —100 MO3BOJISIET U3MEHATh BeNUUMHY paboueit momayu. [lar
- ~ U3MEHEHHUsl TOAAaYd MOXKET OBbIThb YCTaHOBJEH IIpU
5 - xapakTepuzanuu. He neicTByeT npu Hape3aHUM pesb6bi.

106G (._15 Ilepexkiawuarenn -

, KoppekTop mno- a4 «JOG»
(tTonbko ana YUNY NC- 201M)

= +

Onpenensier  CKOPOCTb W HANpPaBICHHE  PYYHBIX  [EpEMELICHUM.
[lepexmouarens B mosoxkenusx ot 0% mo +100% B coueranuu ¢ komanaon URL=1
YIPaBIIIET CKOPOCThIO TNepemenieHnii Ha Obictpom xony (mpm GO00). Ilar
MU3MEHEHUS N0JJaYl MOXKET OBITh YCTAHOBJIEH MPHU XapaKTepU3aluu.



MANU  MAKN Jlepexkirouareib PeKHUMOB

STEP 1 padoTbl CTaHKa
«MDI»...«RESET»
AUT Bume,
MDI RESET

B pexume «YIIPABJIEHHUE CTAHKOM)» nepekioyaresnb MO3BOJSET C
[1O VUIIY 3anaTth pexxum pabOThl CTaHKAa. AKTUBU3ALMS NEPEKIovaresns 3a1aércs
uHctpykureit CWP nipu xapakTepus3aluu CUCTEMBI.

[lepexrogaTeneM MOXKHO 3a7aTh CIEAYIONINE PEKUMBI PaOOThI CTaHKA!

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

npu Haxxatnu KHONKH «ITY CK» BeImonHsIETCS 0TpaboTKa Kajapa, HAOpaHHOTO
B CTPOKE BBOJIa/peAAKTUPOBAHUSI.

« «<AUTO» — pesxxum «<ABTOMATHUYECKHN»:

npu Haxkatuu kHonku «ITYCK» Beimonnsiercs otpadotka Bcedt YII kanp 3a
KaJIpOM.

* «STEP» — pexum « KAIIP»:

npu HaxaTuu KHONKH «ITY CK» BeinonHsieTcst 0TpadoTka ojHoro kajapa YII

. «MANU» — pexKUM «BE3PASMEPHBIE PYUHBbIE
HNEPEMEILIEHUS »:

¢ Haxaruem KHONKH «IIYCK» och, BblOpaHHasi ¢ KJIaBHATypbl Ha)KaTUEM
knapumm «CJABUT HA CTPOKY BHEPEJ» wm «CIABUI' HA CTPOKY
HA3A/l», HauMHAeT ABUTAaTbCS CO CKOPOCTHIO M B HAMpPABICHHH, BHIOMPAEMBIMU
nepexmouaresieM koppekropa nogad «JOG». Ilpu ormyckannu kHONKH «ITY CK»
OCh OCTaHaBJIMBAETCA.

. «MANJ» —  PEXHM «®UKCHUPOBAHHBIE PYUYHBIE
MHNEPEMEIIEHMU S »:

¢ Haxaruem KHONKH «IIYCK» BbiOpaHHas OCh CMENIAeTCS Ha BEITUYUHY
nepeMeInieHrs, BBEJICHHYIO ¢ KiaBuatypbl npu mnomoutd koxa JOG (mampumep,
JOG=50). CxopocTh W HallpaBJICHHUE BLIOMpPAIOTCS MEpeKroYaTesieM KOppeKTopa
monad «JOG».

« «PROF» — pexum «ABTOMATHYECKHH BO3BPAT HA
HNPO®UJIb»:

npu Haxatuu KHONKH «IIYCK» BbInosHsAE€TCS BO3BpaT B OTHPABHYIO TOUYKY
Ha npoduiie mocie pydHoro nepeMenieHus ot npoduiss. Bo3pat ocyiiecTBisieTcs ¢
BBIOOPOM OCH TIpH UCToNb30BaHuU Koga RAP=0 unm aBTOMaTH4ecKu OCh 3a OCBIO B
OoOpaTHOM TMOPSIIKE, BBIMOJIHEHHBIM TPU HMX OTBOJIE, C HCIOJB30BAaHUEM KOJa
RAP=1. CkopocTb W HallpaBJI€HHE BBIOMPAIOTCS TEPEKII0YATEIeM KOpPpeKTopa
nogady «JOG». JIBmkenune HaunHaeTes ¢ HaxxatreM KiaBuin «ITY CK».

* «<HOME» — pexxum « BBIXO/1 B HOJIb»:

npu Haxkatuu KHONKU «ITYCK» ocymecTBisieTcss BBIXOJ B HCXOAHYIO
NO3UIMI0O OCH (B TMO3UIMI0 MHUKPOBBIKIItOUATENsl aOCOMIOTHOTO HYJIS OCH),
BeIOpanHOi ¢ kmaBuatypsl kiasumiamu «CIABUIT HA CTPOKY BIIEPE/» wim
«CABHUI' HA CTPOKY HA3A/I»



* «RESET» — pexxum «CBPOC»:

npu Haxatuu KHOnkH «ITYCK» oOnymnsercs uHpopManus, Haxoasuascs B
auHamuueckoM Oygdepe. OcyiiecTBiisieTcs: BBIOOpP HYJIEBOW HAyalbHOM TOYKM IS
Bcex oceil, u BelOpaHHas YII ycranaBnuBaeTcst Ha mepBblii kajap. COpachiBaroTCs
tekymue M, S, T dynkumn. KoppekTopa HMHCTPYMEHTOB M HayalbHBIX TOYEK,
3aHEeCEHHbIE B COOTBETCTBYIOIINE (haiiiibl, HE CTUPAIOTCS.

4.2.4. DyHKIIMOHAILHAS KJIABUATYpPa
4.2.4.1 Ha3nauenue QyHKUMOHAIBHBIX KiaBUIl «F1»—«F8» m «xiaBuim

TOKAPHOT0 KpecTa»: «+X», «-X», «+Y», «-Y», «+Z», «—2Z» un M"paCCMOTpeHo

Opy OMNMCAaHUM MX TMPUMEHEHHS B PEXKHUME OTOOpakeHus HuHopmaluu Ha
Buaeoctpanuue #7 nucres YUITY.

2.2.5. AndaButHo-iu(poBa 51 ¥ ceHATbHAs KJIaBUaTypa

4.2.5.1 OcHoBHble al(aBUTHO-IIM(DPOBBIC KIABUIIA HAOOPHOTO  IMOJIS
COOTBETCTBYIOT 10 CBOEMY Ha3HAUYCHHIO KJIABUIIAM KOMITBIOTEPHOW KJIABHATYPBHI.

2.2.5.2 Kpome ocHOBHBIX asipaBuTHO-IMGPOBLIX KiaBuil, B YUIIY umeercs
HECKOJIBKO CHEIUANIbHBIX KJIABUIII, HA3HAYEHUE KOTOPBIX MPUBEACHO HUXKE.

EE HPEXO/bI

Ob6ecneunBaer mniepexon u3 pexnma « KOMAHIA» B pexum «YIIPABJIEHHUE
CTAHKOM» u obpatHo. MoxeT ObITh MCIOJIb30BaHA MPU paboOTe B MporpaMmax
IIK kak knaBuia «F1».

ITPOKPYTKA
-

BeimonHser mepexon Mexay BHIEOCTpaHHIaMu #1 u #/ u mnepexon u3
BUJCOCTpaHULIbI #6 B BuaeocTpanuly #/. OOecrneunBaeT Nepexoi Ha BTOPYIO
CTpaHHUIly U 00paTHO B MeHIO «Cpeaa» npu KoMmuisiuu nporpamMmmsl PLC.

OGecrieunBaeT TPOKPYTKY MeHIO B peaakrope YUIIY. Moxker ObITh
UCroib30BaHa npu padore B nporpammax [1K kax knaBuma «F10».

BO3BPAT HA IIATI'

[lepememaer Kypcop BIJIEBO OT TEKYIIErO IOJOXKEHUS.



CABUI" BIIEPE /]

HepeMemaeT KYypCOp BIIPaBO OT TCKYLICTO ITOJIOKCHUAI.

CABHUI' HA CTPOKY HA3AJ

1. B pexxume «k KOMAH/A»:
* BBI3BIBACT M3 Oydepa mamsaTH JTOO0YI0 U3 MOCIEAHUX BBEACHHBIX BOCHMU
KOMaHJI JJis MOBTOpHOro BBoAa kinaBuiieit <kENTER»;

* npu penaktupoBaHuu YII wucnons3dyercs nans Bo3Bpara Kypcopa K
MPEABIAYIEMY Kaapy.

2. B pexume «YITPABJIEHUE CTAHKOM)»:

* WCTIONB3YETCS IS TTOMCKA Kaipa, C KOTOPOTO MOKET OBITh HauaTa oTpadboTKa
VII B pexxumax padotsl «k KAIP» («STEP») min «ABromaTnueckuniny («cAUTO»);

* ucrosib3yercsa npu BeiOOpe ocu g ABwxkeHUss B pexkumax «MANU»,
«MANJ», «PROF», «HOME»;

* B coueTaHuu ¢ kiaBuied «ALT» mpokpyuuBaer u3 Oydepa xomaHj aJis
MIOBTOPHOTO BBITIOJTHEHUS:

- MO0y U3 mnociaeAHuX 16 BBEAEHHBIX KOMAaH]l MOCPEIACTBOM KJIABUIIU
«ENTER» Bo Bcex pexumax paboTsl, kpome pexnma « PYUHOM BBOJ KAJIPA»
(«<MDlI»);

- 000l u3 mociaeaHux 16 BBENEHHBIX KaJpOB IMOCPEACTBOM KJIABHIIH
«ITYCK» B pexxume «PYUHOM BBOJI KAIPA» («MDI»).
CJIIBUI' HA CTPOKY BIIEPE]]

1. B pexxume «kKOMAHIA»:

* BeI3BIBACT M3 Oydepa mamsaTu JOOYI0 W3 MOCIECIHUX BBEIEHHBIX BOCHBMH
KOMaH I i1 MOBTOPHOTro BBoja KiaBuieid «k ENTER»;

* ipu penaktupoBannu YII ucnonb3yerca Mg mepeMenieHus Kyp- copa K
CIeIyIOUIEMY Kaapy.

2. B pexume «YIIPABJIEHUE CTAHKOM»:

* HCTIONIB3YETCS IS IOMCKA Ka/ipa, C KOTOPOr0 MOXKET OBITh HauaTa oTpaboTka
VII B pexnmax pabotel «KAJIP» («STEP») mm «ABTOMATHUYECKHI»
(«<AUTO»);

* ucroyib3yeTcs Tpu BeiOOpe ocu i ABwxkeHUss B peknmax «MANU»,
«MANJ», «<PROF», «<HOME»;



* B coueTaHuu ¢ kiaBuiei «ALT» mpokpyuuBaer u3 Oydepa xkomanm st
MTOBTOPHOTO BBIMTOJTHEHUS:

- MO0y W3 MOCHefHUX 16 BBEACHHBIX KOMAHI IOCPCICTBOM KIIABHIIH
«ENTER» Bo Bcex pexxumax pabotsl, kpome pexuma « PYUHHOU BBOJ KAIPA»
(«<MDI»);

- Joboil M3 mocnexHMX 16 BBEACHHBIX KaJpOB IOCPEACTBOM  KIIABHILIH
«ITYCK» B pexume « PYUHHOU BBO/ KAZIPA» («MDI»).

5. Hanaaka cranka

Hananka cranka Ha 00paObOTKy 3aJIaHHON JETAId COCTOUT U3 CIIETYFOIIHNX
AJIEMEHTOB U 3aKPEIICHUE PEXYILETO NHCTPYMEHTA, 3aKPEIJIEHUE 3aTOTOBKH,
YCTaHOBKA OCEN Ha HOJIb, OIPEEICHUE Pa3MEPOB PEKYILEr0 HHCTPYMEHTA
(KOppeKLUsl Ha UTHCTPYMEHT), BBOJ| YIIPABJISBILIEN TPOrpaMMBI.

5.1. VYcraHOBKa M 3aKpEIUIEHUE 3aTOTOBKH.

5.1.1. 3aroroBka Kpenurcs B NaTPOHE YCTAHOBIEHHOM Ha IIMUHAEIE CTaHKa.
5.2. VYCTaHOBKa U 3aKpEIUICHUE PEKYILErO0 HHCTPYMEHTA.

5.2.1. Pe3supl HEOOXOMMUMBIE [71s1 00paboTKH 3aroToBkH cornacHo PTK
YCTAHABJIMBAIOT B OMPEEIECHHBIE MO3UIIMH ABTOMATUYECKON PEBOJIbBEPHOM
T'OJIOBKHU.

5.3. Bxurouenue cranka (MaHesb yrpaBJIeHuUs).

5.3.1. BKitouuTh pyKOSITKY BOJHOTO aBTOMara |

5.3.2. Bxmntounts kHONKY “Ilomaya HanpsoxeHus” 3

5.3.3. Haxats ximaBuiim , F1 (manens mynsT oneparopa).

5.4. VYcraHoBKa oceil Ha HOMb (MMAHENb MYJILT ONEPaTopa)

5.4.1. YcranoButh pexxum pabotsl ctanka « HOME» («Bbrxos B HOJBY)

5.4.2. HaxxaTp mocne1oBaTeIbHO KIaBUIIK ocei X, Z — CynmopT aBTOMaTHYECKH
BBIWJIET HA HOJIb

5.5. Omnpenenenue pa3MepoB THCTPYMEHTA Ha CTaHKE.

5.5.1. Ilepeiitu B pexxum padotel ctanka «MANU» («be3pazmepHbie pydHbIe
MEPEMEILCHHS») U HaXKaTUEeM KiaBuu Z, X, b orpectn CYNIIOPT K NPAaBOMY TOPILY
3arOTOBKHU.

5.5.2. IlepeiiTu B pexxum paboTsl ctanka «MDD»y («PyuHoit BBOJ Kagpay)

5.5.3. 3agath wacroty Bpamenus mmuHaenst: S500 M3, BximrounT kHONKy «ITyck»
(3€JIEHOT O LIBETA) 3ar0TOBKA HAYHET BPAILAETCA.

5.5.4. Ilepeiitu B pexxum padboThl ctanka «MANU».

5.5.5. IloaBecTu peselr, moape3arh TOpEl, OTBECTU pe3el] o ocu X.

5.5.6. Haxartp xnaBumm «apokpyTtka», F3 (F4) «BBOO KOppeKTOpay.
5.5.7. HaGpatb ¢ kimaBuaTypsl 1. L4170 (ENTER).



5.5.8. IlogsecTu peser 1 TPOTOYUTH MO och X (IO AUAMETPY) B OTBECTH Pe3el] 10
ocu Z.

5.5.9. IlepeiiTu B pexxum pabothl cranka «MDI» 3amaTe ocTanoB minuHesns HaOpaB
M5 u «Ilyck» (3eneHoro nBeTa) — MIMUHETh OCTAHOBUTCS.

5.5.10. N3mepsiem nuametp oOpaboTaHHOM MOBEPXHOCTH

5.5.11. Haxarp xnaBumm F3 (F4) /] 1. /] X50,5 TEM CAMBIM OIIPEIEIUB
pa3Mep UHCTPYMEHTA Ha CTaHKE (KOPPEKIMIO HA UHCTPYMEHT).

5.6. Bgonx ynpasinsronieit mporpaMMbl

5.6.1. IlepeiiTu U3 pexuMa «yrnpapjieHUE CTAHKOM» B PEKUM «KOMaHa» HaXaTHueM

xnaumm (@)
5.6.2. Bectu YIL
5.7. O0paboTka AeTany B aBTOMaTHYECKOM PEKHUME IO MPOrpaMMe.

5.7.1. TlepeiiTu B pEKUM «YIPABIECHUE CTAHKOM» Ha)KaB KJIaBULIY @

5.7.2. Ilepeiitu B pexxum pabotsl cranka «AUTO» («ABToMaTHYECKU» ), 3aKPBITh
orpaxjeHue, HaxaTtb KHONKY «Ilyck» (3eneHoro 1Bera) HauHeTcs: 00paboTka
3arOTOBKHU.

5.7.3. Ilocne okoHyaHus1 00paOOTKH, OTKPHITH OTrPAXKJIEHUE, CHATH JeTallb,
IPOM3BECTU KOHTPOJIb.



JlabopaTopHas pa6ora Ne5

Tema: «O3HaKoMJIeHHMEe C YCTPOMCTBOM M pPa0dOTOH OCHOBHBIX Y3J10B
BEPTHUKAJIBHO-CBEPJMWJIBbHOr0 cranka ¢ YIIY, Hamagka craHka Ha
00padoOTKYy 32/1aHHOH 1eTAJIID).

1. Hear padGorei: IIpakTHyeckoe 03HAKOMIICHHE C METOJIUKOM HaJlaJ KM
BEPTUKAIBHO-CBEPIMIIBHOTO cTaHka MoA. 2P135®2 ¢ ycrpoiicteom UIIY 21132-3 u
ero paboToii, 03HAKOMJIEHHE C CUMBOJIAMU U 00O3HAUYEHUSMH Ha MYJIbTaXx CTaHKA U
ycrpoucrea UITY.

2. Ucxonublie TaHHBIE:
000py10BaHHe, OCHACTKA, MPUHALJIEKHOCTH, TOKYMEeHT AU

2.1. Cranok 2P135®2 c ycrpoiictom UITY 21132-3.

2.2. TlpucniocobneHus i 3aKperyieHHsl 3aroToBKH (TUCKH, cOopka, YCII,
naTpoH u T.4.) cornacHo PTK.

2.3. CMEHHBIE BTYJIKHU JJIS1 3aKPEIUICHUS CBEPIL.

2.4. Pexyume MHCTpYMEHTHI (CBEpia, 3€HKEepa, METUYUKH, Pa3BEPTKU U T.1I.)
cornacHo PTK.

2.5. U3mepurenbHble  HWHCTPYMEHTbl  (IITaHT€HLUMPKYJIb, CTOHKa C
WHUKATOpOM, KanuOpbl) cornacuo PTK.

2.6. Texuomoruueckass JOKYMEHTalMs MO pa3pabOTKe yIpaBiAroLIel
nporpaMMbl (4epTex JeTalid, pacueTHo-TexHojoruuyeckas kaprta (PTK), nmenrta —
IPOrpaMMOHOCHUTEINb, pacledarka yIpaBIIoIed IporpaMMsl).

2.7. 3aroToBka aeranu (2-3 mTyKHn).

2.8. PyKOBOJCTBO IO 3KCIUTyaTallMy CTaHKA.

2.9. MHCTpyKLHUS O TEXHUKE O€30MacHOCTH.

3. O01ue cBeIeHUS 0 CTAHKE

3.1. Haznauenue:

CTAHOK BEPTUKAJIBLHO-CBEPJIMIIBHBIA C PEBOJILBEPHOM TOJOBKOW, KPECTOBBIM
CTOJIOM M YHCIIOBBIM IPOrPAMMHBIM yIipaBieHHueEM Mmoa. 2P135®2 npenHasHaueH
JUISL  BBIIIOJIHEHUS  OINEpAlldi: CBEpPJIEHUE, 3€HKEPOBAHUE, PACCBEPIMBAHMUE,
36HKEPOBAHME, Pa3BEPTHIBAHHME, HApe3aHUE pe3bObl, JIETKOBOrO MPSMOIMHEHHOTO
(pe3epoBaHUs B YCIOBUSAX MEJIKOCEPUMHOIO U CEPUITHOIO TPOU3BO/ICTBA.

Hamnune Ha craHke MIECTUIINHUHACIBHON PEBOJIBBEPHOM TOJOBKU IS
ABTOMAaTUYECKOM CMEHBl HHCTPYMEHTa, KpPECTOBOIO CTOjJa C IPOrPaMMHBIM
yIpaBJIEHHEM TIO3BOJIIET OCYIIECTBUTh KOOPAMHATHYIO 00paboTKy (IaHIeB,
KpBILLIEK, MaHened W T.4. be3 mpeaBapurenbHOM pa3sMeTku U 0e3 NPUMEHEHHs
KOHJYKTOPOB.



3.2. Texunueckas XxapakTepucTuka cranka 2P 13502

o ['OCT 8-88 Kjacc Tounoctu H
Pa3Mepn1 paboueii TOBEpXHOCTH CTOJIA: MM
HIMpUHA 400
JUTHAHA 710
HaunbGoabImee nepemernieHne croja mo ocsm: MM
10 OCH «X» 630
10 OCH «Y» 360

Haubosnbiee nepeMeiiienre cynnopra:

10 OCU «Z» MM
HE MEHEE 569

HaubGonpmuit tuamerp HapezaeMoit pe3b0bl B CTallu
45 TOCT 1050-74 24mm

Konen mmunnens nis ceepienus no CT COB 147-75

Konyc Mopse 4
HauGonpmuit quamerp dpessl 100MMm
[TapameTtp dpezepoBanus MM
HIMpHUHA 60
ryonHa 2
Uucno mmnuHaenen peBoIbBEPHON ITOJIOBKU 6
PaccrosiHre ot ocu mMUHAEIS A0 HATPABISIOIINAX KOJIOHHBI 450Mm

Haun6Gomnrmiee PaCCTOAHUC OT TOpLa MITHHACIIA 0 pa60qel"4 IIOBCPXHOCTH

CTOJIa HE MEHEE 600Mm
CKopocTh OBICTPOTro MEpeMEIIeHUs CYIIopTa 4 m/MuH
KommuectBo nmogau cynmnopra 18

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



KomuuecTBo ckopocTelt mmuHaens 12
[Ipenensl 4acTOTHI BpallleHUS IIITTHUHIEIIS 35,5...1600 o6/MuH
CxopocTh OBICTPOTO MEPEMEIIEHHUSI CTOJIA U Calla30K Tm/MuH
To4YHOCTH MO3UIIMOHHOIO CTOJIA U Calla30K Ha JIJIMHE X044 0,5Mm
JIMCKpETHOCTh 3aJaHusI IEPEMEIICHU I 0,01mMm

Bpems cMeHbI HHCTpyMEHTA, C

HOJHBINA 000pOT 8,55
Ha OJIHY MO3HUILUI0 3,75
Haunbonpbmias macca o6pabaThiBaeMbIX JeTalei 300 kr

3.3. OCHOBHBIE y3JIbl CTAHKA

Kononna n ocHoBaHnue

Komonna mnpencraBisier OTIMBKY KOpoOdaTtoi (OpMbI C IJIOCKOCTSIMH IS
KpEIUICHUsI CTaJbHBIX Hampapisionux. OCHOBaHME CTOJla — YyryHHas
OTJIMBKA, Ha IJIOCKOCTH KOTOPOM 3aKperieHbl CTadbHbIE HAMpPaBJISIONIUE, MO
KOTOPBIM JIBHXKYTCS CaJIa3KH.

Kopo6ka ckopocreit
[ecTucrynenyaras KopoOKa CKOPOCTEH Pacmoio’KeHa B KOJIOHHE CTaHKa.
OHa cykHT I epejayn WITHHAEIIO0 Pa3INYHbIX 4YaCTOT BPALLICHUSI.

Cynmnopt ¢ peBoJIbBEPHOI TOJOBKOM
pelHa3HaueH JIJIsl OCYLIECTBICHUS OBICTPBIX EPEMENICHUIN U padourX moaay
PEBOJILBEPHON T'OJIOBKHU.

Penykrop crona
NpeAHa3HAuYeH [JJIi  OCYIIECTBICHUS OBICTPBIX, CPEIHUX U  MEJIKUX
NEPEMENIEHNN CTONA U CAIa30K OTAEIBHO.

CToJ1 KpecTOBBIN

Crton KpecToBBIA CIYKHUT JJIsl YCTAaHOBKM 0OpadaThiBaeMbIx aetaneid. Cron
umeer Tpu  T-oOpasHpix maza. Cron  mepememiaercs B JIBYX
B3aMMOIEPIEHANKYIISIPHBIX HAapaBiIeHUAX (10 ocH «X» U «Y») MO 3alaHHOU
IporpaMMme.

OxJaxxaeHue



Pabora cucteMbl OxJ1aXAeHNUs OCYIIECTBIISIETCS OT LEHTPOOEKHOTO HACOCA.
JUis  OoXJIaXIEeHHs HMHCTPYMEHTa B 30HE DE3aHUs  IPENYCMOTPEH
VHAMBUAYAJIbHBIA TPUBOJ, MO3BOJIIIOIINI HAIIPABIATE CTPYIO OXJIAXKAAIOIIEH
KUJKOCTH B HY’)KHOE MECTO.

4. Ilopsiiok BHINOJIHEHNUsI padoThI

4.1. O3HakOMJICHME C TYJbTOM YIOPaBJIECHUSA, TMPEIHA3HAYECHHBIM IS
YIIPaBJIEHUS CTAHKOM B HalaJ04HOM pexume. llyabT pacrnosiokeH Ha CTaHKe U
UMEET CIIeYIOIIMEe Opranbl ynpasiaeHus (puc.l).

4.2. Hananka cranka

Hananka cranka Ha oOpaOOTKy 3aJaHHOW JETald COCTOUT W3 CIEAYIOIIUX
AJIEMEHTOB: YCTAHOBKA M 3aKPEIUICHHE 3aroTOBKH, YCTAaHOBKAa HEOOXOIUMOIO
PEXYIIEr0O MHCTPYMEHTA, HAXOXIAEHUE HYJEBOW TOYKM mHporpammsl (X=0, Y=0),
HAXOXKJCHUE BEIMYMH KOPPEKIIMH 3adaHHbIX mporpamme (L1...Ln).

4.2.1. YcraHOBKa U KpEIJIEHNE 3arOTOBKU

3aroToBKa KpEMUTCS B CHEIUATBHOM MPHUCHIOCOOJIEHUH, YCTAaHOBJICHHOM Ha
CTOJIE CTaHKa.

4.2.2. YcTraHOBKA U KPEIUIEHUE HHCTPYMEHTA

CBepiia HY)KHOrO JuaMeTpa BCTaBJSIOTCS B OMNPEEIICHHBIM IIMUHIETH
PEBOJILBEPHOM TOJIOBKHU COTJIaCHO pacueTHo-TexHosnorndeckou kapre (PTK) cmorpu
puc.2.

4.2.3. HaxoxaeHue HyJIEBOW TOYKH IIPOrPAMMBI

HaiiTu HyneByr0 TOUKY IMPOrpamMMbl — 3TO 3HAYUT BBICTABUTH CTOJI CTaHKA C
YCTAHOBJIEHHOM Ha HEM 3aroTOBKOM TaKUM O00pa3oM, 4YTOOBl HyJeBas TOYKa
3aroTOBKU (CM. pHC.2) COBIaja C OCbK0 MHCTPYMEHTA, HaxOZsALIErocs B pabodem
MTOJIO)KEHUH PEBOJIBBEPHON FOJIOBKH.

I[J'ISI 9TOI'0 HY>KHO:

1. Tlepexmtouarenb, pacnoOKEHHBIM HA MYJbTE YIpaBJICHUS YCTPOICTBa ¢
UITY 21132-3 nepeBecTr B OJIOKEHUE «HYIIb

2. Ilepexntouarens 7 (puc.l), pacrnoiaoKeHHbIM HA MyJbTE CTaHKa, MEPEBECTH
B IIOJIOXKEHHUE «PYYHOE YIPABICHUEY.

3. Tymbmepom 22 (puc.l), pacmonoXeHHOM Ha MYJIbTE YIPaBJICHUS CTaHKA,
HaOpaTh HY)KHYIO OCh NE€pEeMEIlEeHUs (X WK y) U IIpU nmomoiuu TymOaepos 19 u 21
HNEPEMECTUTh CTOJI CTAHKA C YCTAHOBJIEHHOW HAa HEM 3aroTOBKOM Ha CTOJIBKO, YTOOBI
HYJIEBasi TOUKa 3arOTOBKU COBIIAJIa C OCbI0 MHCTPYMEHTA, HaXOAIIEerocs B paboueM
MOJIOKEHUH PEBOJIbBEPHON TOJIOBKHU.



4. Iloka3zaHue BEJIMYMH X U y, 0003HAUaKOIUXCA HAa MUPPOBOM TalJI0 MyIbTa
ynpasienus ¢ YIIY, nabpars Ha 610Kke KOppekTopoB 21-26. 3HaueHne BETUIHHBI Z
— BCErja HyJIu.

4.2.4. HaxoxaeHne 3HaYeHUH KOPPEKTOPOB

Tym6nep 22 (puc.l) moctaBuTh B MOJOXKEHUE «Z» U TymOJIepoM 19 momHSTH
PEBOJIBBEPHYIO TOJIOBKY B BEpPXHEE HCXOAHOe monoxeHue. Ilepexmrouarenem 4
YCTAHOBUTH NEPBYIO MO3UIUIO PEBOJIBBEPHONW TOJOBKM W KHOMKOW 2 OTBEPHYTH
PEBOJIBBEPHYIO TOJIOBKY B 3Ty MO3UIMIO. HyXHO OTMETHTBb, 4YTO IOBOPOT
PEBOJIbBEPHOM T'OJIOBKU MPOU3BOAUTCS TOJIBKO B BEPXHEM MCXOAHOM MOJIOKEHUU.

3arem npu nomomu TymMOiepoB 19 u 21 (puc.l) menneHHO omyckaem
PEBOJIBBEPHYIO TOJOBKY BHHM3 JI0 T€X IIOp, IOKAa 3a30p MEXKIY IUIOCKOCTBIO
3arOTOBKU U UHCTPYMEHTOM OyZIET paBeH SMM.

ITokazanus BenuuuHbl «R», oOo03Hauarommecss Ha HUPPOBOM TabJIO MyJbTa
ynpasienus ¢ YITY nabpats Ha 610Ke KOppekTopoB «1-9» mox mudpoii 1.

Ha sty Benmuuny «R», npu paboTte mo mnporpamme OyAeT OCYLIECTBISATHCS
OBICTPBII MOABO] PEBOJIbLBEPHOI TOJIOBKU K 3arOTOBKE B IMIEPBOM MO3UIIUH.

Janee TymOnepoM 19 BbIBOJMM PEBOJIBLBEPHYIO TOJIOBKY B BEPXHEE HCXOIHOE
IIOJIO’KEHHE, NIEPEKITI0YaTeNeM 4 yCTaHABIMBAEM CIICAYIOIIYIO MO3HUIMI0 U HAXOAUM
3HaueHue «Rzy... «Rn».

4.2.5. TlpoBepka NpPaBUILHOCTH YCTAHOBKU «HYJIEBOM TOYKW» W BEJIUYMH
KOPPEKIIMU COTJIACHO MPOrpaMMe.

1. BxJrouuTh CTaHOK.

2. BBIIBUHYTH 0JI0K KOPPEKITUHU.

3. YCTaHOBUTH COOTBETCTBYIOIIUE 3HAUCHUS «ILJIABAIOIMIUX HYJE» «X» «Y»
«Z».

Jlig aToro:

A) yCTaHOBUTb MEPEKITIOYATENb UHANKALIUN B IIOJIOKEHUE «HYJIbY ,
IpY 3TOM Ha JIEBOM BEpXHEM Ta0j0 HU(POBON MHIMKALUU JIOJKHO BBICBEUNBATHCS
3HAYEHHUE IJIABAIOLIEr0 HYJS MO OCH X, a Ha HUYKHEM TadJ10 1o ocHu Y

b) HaxxaTh Ha TyJBTE YCTPOWCTBA MEPEKIIIOYATENb Z, MOCTE ATOTO HA HIKHEM
TabJ10 1TM()POBOI MHAMKAIINK Oy/IeT BRICBEUNBATHCS 3HAUCHUE TIIABAIONIETO HYJIS 110
ocu Z (IOJKHBI OBITH BCETa HYJIH).

4.2.6. YCTaHOBUTH BEJIMYHMHBl KOPPEKLUWH COIJIACHO MPOTpaMme IS
00pabOTKH TaHHOW YCTAaHOBJICHHOM JIeTalIn

Jiig aToro:
A) yCTaHOBUTH MEPEKIIOYATENb UHIUKAIMU B TIOJIOXKeHUE «KoppeKuusi»
Y HaXaTh MEPEKITI0YaTeNb «Ha4adbHas YCTAHOBKA»



b) naxxars nepexitouarens «PydHoi BBOJ

B) naxxatp nepekiouarens «BBoa»

I') naxxatp nepexmtouatens «Ly, 3atem 0,1, 3aTem nepexnroyarens «LF»

Ha nHmwxHem Tabno 1mudpoBol WHIMUKAIIMK JOJDKHO BBICBEUMBATHCS YHCIIO,
COOTBETCTBYIOILIEE YHMCITY, YCTAHOBJICHHOMY Ha MPOrPAMMHBIX MEPEKII0YaTENIX
koppekuunu 01

J1) onepupys nepekmouarenu 0,...9 u LF no Bbillie U310XKE€HHON METOAMKE

MOXKHO MOCMOTpPETh Ha Tabi0 1uGPOBONM WHIUKALMK BCE BEIMYMHBI KOPPEKLIHH,
yCTaHOBJICHHBIE Ha MTPOrpaMMHBIX Tepekmodarersix (02,...09)



JladopaTopHas pa6ora Ne6

Tema: «Hanaaka ropu3oHTAJIbHO-(PE3EPHOr0 CTAHKA M JACJIUTEIbHOM
roJIOBKM Ha (pe3epoBaHHe KAHABOK HA HWJIMHIAPHUYECKHX U TOPLEBbIX
moBepxHoOCcTsAX. O0padoTaTh AeTalb».

Heab padorsr:

1. Hayuuthcs mnpuemMam HCHOJHEHHUS OJHOM U3 (Ppe3epHBIX padoT —
(dpe3epoBaHre KAHABOK HA LIMJIMHAPUYECKUX U TOPIEBBIX MOBEPXHOCTSIX.

2. MByunth yCTpOHMCTBO MEXAaHU3MOB OTCUETa JCIUTEIIBHON TOJIOBKH,
METOJIUKY UX HAJIaJIKH, CTIOCOObI YCTAHOBKH M KPEIJICHUS Ha FOJIOBKE TUMOa.

3. OcBouTb METOIBI JENEHHUs, KOTOpbleé MOTYT OBITh HCIOJB30BaHBI MpPU
paboTe ¢ YHUBEPCAIbHOM JAEIUTEILHON FOJIOBKOM.

4. OcBouTbh c1OCOOBI YCTAHOBKH M KPEIUJICHHS TOJIOBKHM Ha CTOJIE CTaHKA.

5. OcBoUTh CIOCOOBI YCTAHOBKH M KPEIIEHUSI ONIPABKH B LINIMH/JIEE CTaHKA U
UHCTPYMEHTA Ha OIMpaBKe, COCcO0 MPOBEPKU UX OHEHMUS.

1. OGopynoBanue, npuCIOCOOIEHUSI, HHCTPYMEHT, HATJISIAHbIE I1OCOOUS

1.1 T'opuzoHTaNEHO-(hPE3ESPHBINA CTAHOK.

1.2 YuauBepcasibHas AenuTeIbHas FOJIOBKA, 3aIHsIs OadKa.

1.3 JluckoBbie (pe3sl.

1.4 3aroroBku.

1.5 OnpaBku 7151 KpEIUIEHUS] UHCTPYMEHTA.

1.6 3aroroBku.

1.7 Yeprex 06pabaTeiBacMOil 3arOTOBKH.

1.8 Habop raeuHbIX KIIIOUEH.

1.9 M3mepuTenbHblil MHCTPYMEHT: IITAHI€HIUPKYJIb, MarHUTHasl CTOMKa C
WUHIUKATOPOM YacOBOI'O THUIIA.

2. llopsiiok BbINOTHEHUS] PA0OTHI

2.1 CooO01ieHre TeMbl, IJIaHa, TOCTAHOBKH IEIH YPOKa.

2.2 IHCTpyKTaX MO TeXHUKE 0€30MacHOCTH.

2.3 U3yunThb UyepTex JeTaiu, nmojiexanieit oopadboTke.

2.4 BKIIIOYUTH CTAHOK, ITPOBEPUTH €TI0 PA0OTY Ha XOJIOCTOM XOIY.

2.5 Ilpon3BecTH HAIAIKY CTaHKA.

2.5.1 OtBectu cToM B YA0OHOE /IJIsl HAJaJIKU TIOJIO>KEHUE.

2.5.2 YCTaHOBHUTbH Ha CTOJl W 3aKPENUTh JEIUTEIbHYIO TOJIOBKY U 33JHIOIO
0a0Ky.

2.5.3 B KxoHMYECKOE OTBEPCTHE MITTUHIEISA YCTAHOBUTD IIEHTP C TIOBOIAKOM.
2.5.4 YCcTaHOBUTH OMPaABKY B IIEHTPAX JEIUTEIHLHON TOJOBKU U 33 HEN 0a0Ku,
3aKpENUTh XBOCTOBUK XOMYTHMKAa B I11a3y IOBOJAKOBOW IUIAHKM Ha IIIHAHAEIE



JEIUTEIbHON TOJIOBKM, 3aKpeNUTh NHHOJIb 3agHell 0aOKu, HpOBEpUTH OuEHHE
UMWJIMHAPUYECKON TOBEPXHOCTH 3aIrOTOBKH.

2.5.5 YcTaHOBUTh B IINUHAEIb CTAHKA OMPABKY U 3aKPENUTh, IPOBEPUTH
OueHue ONMpaBKH, YCTAHOBUTH HA OMPABKY (Ppe3y M 3aKpenuTh €€, YCTAHOBUTH Ha
X000T CTaHKa KPOHIUTEHH U 3aKPEIUTh €ro.

2.5.6 YcranoBuTh 00pabaThiBaeMylo J€Tallb MO OTHOIICHHIO K ¢pe3e B TaKoe
MOJIOKEHHE, YTOOBI IeOMETpUYEecKass OChb BpallleHus (pe3bl pacrosarajiach Haj
CEpeIMHON WIMHIPUYECKON YacTu JeTalld, T/i€ NMPEACTOUT (pe3epoBaTh KaHABKHU.

2.5.7 YcranoButh rayOuMHy pesanus. Jlasi 3TOro HEOOXOAUMO TMOABECTHU
OCTOPOXHO JI€Tallb MO/ Bpallalollytocs Gppe3y A0 COnpuKOoCHOBEeHMs. OTBECTU CTOJ
B CTOPOHY OT (pe3bl U, Bells OTCUET MepeMeuieHusl Mo JMMOy, MOJHATh KOHCOJIb
3aKPETHTb.

2.5.8 Hanaguth TpeOyeMyro 4acTOTy BpallleHUs! IIIMUHACIS U oAady.

2.5.9 IlpousBectu (pe3epoBaHuEe NEPBOroO Ma3a, OTBECTH CTOJ, PYKOSITKON
JCUTENbHON TONIOBKM TOBEPHYTh HIMHUHJETh Ha TpeOyeMmblil yron, ¢pesepoBaThb
CJIETYIONIYIO KaHaBKY.

2.6.10 CasTh 00paboOTaHHYIO JETAb CO CTaHKa, MMEIONUMUCS CPEACTBAMU
M3MEPEHUS MPOBEPUTH COOTBETCTBUE 00Opa0OTAaHHOW JIeTal TPEOOBAHUSIM YEPTEXKA.



OTYET
1o jadopaTopHoii padore Ne6

«Hanaaka ropu3oHTaIbHO-(QpPE3epHOro CTAaHKA U JACJUTEIbHON I'OJI0BKHU
Ha (pe3epoBaHHMe KAaHABOK HAa UNWIMHIAPUYECKUX U TOPLEBbIX
noBepxHocTsax. O0padoTaTh AeTaNbY.

1 Jlath KpaTKyI0 TEXHUYECKYIO XapaKTepUCTHKY CTAHKA.

2 llepeyucnutb NTPUMEHSEMBIH pEXYUUH HMHCTPYMEHT (HAaMMEHOBAHUE,
Marepuain).

3 IlepeunciuTh U3MEPUTENLHBIA UHCTPYMEHT.

4 IlepeyncnuTh BCHOMOTATENIBHBIA WHCTPYMEHT: OIIPaBKH, JIEPKaBKH,
XOMYTHKH U Ip.

5 CocTaBUTH HCO6XOIII/IMI)I€ OCKU3HEI.



JladopaTopHas paGora Ne/

Tema: «O3HakoMyIeHMEe ¢ YCTPOICTBOM M PpadoTOil OCHOBHBIX Y3J10B
(¢pesepnoro cranka ¢ UIIY, Hajiagka craHka Ha 00pa0dOTKY 3aJaHHOH 1eTATW.

1.HEJIb PABOTBI: IlpaktHueckoe O3HAKOMJICHHE C YCTPOMCTBOM M paboTOM

OCHOBHBIX Yy3J10B (pe3epHoro cranka ¢ UITY, Hamankoi craHka Ha 0OpabOTKY 3a1aHHOM
JICTaJIH.

2. ACXOJHBIE JTAHHBIE: O6opynoBanue, OCHACTKa, MIPUCIIOCOOICHUSI,
MIPUHAJICKHOCTH, JOKYMEHTALINH.
2.1. Cranok tuna 6P1 1M®3-1 ¢ YVUITY 2P32.

2.2. Pexxymnue uHCcTpyMeHTHl ((pesa, CBepIIo)

2.3. Ilpucniocobienre 11t 3aKPEIyIeHNs 3ar0TOBKH -ITPUXBATHI, YIIOPHI

2.4. IsmepuTenbHBIC MHCTPYMEHTHI: IIITAHTCHIIUPKYJIh, JIMHEHKA

2.5. TexHonoruaeckasi TOKyMEHTAIIUs TTO pa3pabOTKe YIPaBIISIONMIEH TPOrpaMMBI,
YepTeX JIeTaM, pACYCTHO-TEXHOJOTUYECKAS KapTa, PYKOMKCH POTPaMMBEI.

2.6. 3aroroBka aeraau

2.7. PyKOBOJICTBO IO DKCIUTyaTalldd CTAHKOM

2.8. IHCTpyKIIMS IO TEXHUKE 0€30MacHOCTH

3.OBILLIME CBEJAEHUSA O CTAHKE 6P11M®3-1

3.1. Haznauenue u 0671aCTh TPUMEHEHUS
BeptukanbHo-(hpe3epHblil KOHCOJIbHBIN cTaHOK ¢ UITY 1 HHCTpyMEHTAIbHBIM
Mara3uHOM, HETIOBOPOTHBIM BEPTUKAIBHBIM IITTHHICIEM U HETIOBOPOTHBIM CTOJIOM
6P11M®3-1, npeana3HaueH i1 MHOTOMO3UIIMOHHON 00paOOTKH U3EIUN CI0XKHOTO
npoduIIst U3 CTalM, YyryHa, IIBETHBIX METAJUIOB. Ha cTaHKe MOTYT BBINOIHATHCS
pa3iuyHble BUBI 00paboTKU: (pe3epoBaHme, pacTauuBaHUE, CBEPIICHUE,
3eHKEPOBaHKE, pa3BepThIBAaHUE, HApEe3aHUE PE3bObI U JIp. 32 OJJMH YCTAHOB JCTaJIN
JIaHHBINM CTAHOK OCHAIIIEH CUCTEMOM ITPOrpaMMHOro ynpasieHus 2P32, umeer
aBTOMAaTHUYECKYI0 CMEHY HHCTPYMEHTA U yMeeT paboTaTh OJJHOBPEMEHHO MO TPEM
YIPaBJISIEMBIM OCSIM.

3.2. Texauueckas XxapaKTepUCTHKA CTaHKA!
3.2.1 Pa3mepsl paboueit moBepxHocTH ctona, Mmm:1000x 250
3.2.2 Haulomnblee nepeMeIieHmne cToia, MM:
B IIPOJI0JIbHOM HampaBiennn -630; B monepeuHoM HanpasieHun -300;
B BEPTUKAJIbLHOM HampasiieHnu -350
3.2.3 PaccrosiHHE OT TOpIa IIMUHALIS 10 pabouei IOBEPXHOCTH CTOJIA, MM
manMmenbliinee -50; panoombpinee -400



3.2.4 PaccTosiHHE OT HITTUHJIEIS 10 BEPTUKAIBHBIX HANIPABJISIONIUX CTOJIa, MM -345
3.2.5 Ipenensl yacToT BpameHus, o0/Mun -63-2500

3.2.6 KonuyecTBO 4acTOT BpalleHus MpH OpsIMOM 0OpaTHOM BparieHun —Z=17
3.2.7 llpenensl mojmau crona, Mm/MuH -6-4800

3.2.8 HambombImee ycunue nogadu Kaxaon ocu, kH-8



3.2.9, Koamueeso rué s mucipy MCHTaIHOro Marasing - 8
3.2.10. HanGoanumii Aonycramuii Anamerp gipesn, 125 M
3.3 OcuoBubie rexdeckie e YUY ’
3.3.0 Tup yerporictsa UILY - 2P32.
3.3.2. Bun nnrepnominmi - sneiino - KDY EOBi
*3.3.3. Hueno yupasisiesuix oceii - 3
3340 HHeno oospenienio paboTaommx oceii
HPH AHHEHHOA Hirtepnomsning - 3
AP KPYFOBOI HOTephioisiig - 2
3.3.5. Mporpammotiocieint, - 8 opokeaiasn HepgoIet
3.3.6. Cammuisaionice ye1poiiciuo « horomiek LPHHCCROe
3.3.7. CROPOCTS Ctittbisating, ¢1pok/cek- 300 ~
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Haxncmuie D Oyaer mutiposarnen "Toner wapa”
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LEN

crpoke  "Haiity",, HamMMTe'-@.. [lpu sToM Ha BepxHeil cTpoke Gyner
UHIMLUMPOBATLCA: NOUCK Kajapa % I, Ha HMKHE CTpOKe - HCHOJIHEHO, ¢

Habupas no nauxoii Meroauke HOMCp Kaapa BMECTO HAUQIA 1POrPAMMBI,
HalAMUTE HYXHbIA Ne,

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 nporpaMmbl B NaMsTH HET, TO Ha NOC/AEAHEH CTpoke -
BbLICBETHTCA "HHGOPMaLMU HET", a €ClIU €CTb, TO HA HKPaHE BbICBETHTCS
Pepakrop 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 BBOJ" @

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" Bo3MOKHBI 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 "Haidtv". Haxwmure, Ha sepxuei

_ crpoke BoicBeTUTCs "TloMck Kaapa", a Ha HUKHeEl - "McnosiHeHo".



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

’.

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

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

4.6.1. JInst yCKOpEHHO OTpabOTKH 1IPOrpaMMbl HaxaTh KilaBHILly
Ha Bropott 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/ - NPOLYCK, HE 0TPadaTLIBatO rey

D,

4.6.4. DBnoxuMpoBKa JBUKEHHS! / - oTpaGoTKa Iporpammul Ge3 Bbidadn

....Ha skpane sbicserntest: OCH.

5 w4 - ‘
uHpopMmauui Ha npusoj. llpy HaxaTnyi KhaBHIIK / urauunpyercs: BJIP,

# MST

4.6.5. Brokuposka T€XHONOIHH

7 MST

CTAHOK TeXHOJNoru4eckux komand. [lpy 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 xnasuiy [lo 4CroNHEHHUIO HA MOCHEAHEH CTPOKe BLICBETHICH
UCITOJIHEHO. '

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

JUIt _ BbINOAHEHUA  TOAPEKUMA  HEOOXOAMMO  HaXaTrL  KiaBHiy

,- 0TpabOTKa NPOrpamMmbl O3 BLIAAYHA HA



5. [lopsi1oK BbINOJHEHHS 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 PEXCYLLEro HHCTPYMEHTa, .
yCTAHOBKA M 3aKpelnjeHHe 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 ¢ MOMOILLBIO anXBd OB ¢ ynopos.
5.2.2. YcTaHOBKa U KpelleHWe PexyLero HHCTpYMeHTa.
Heoﬁxonummﬁ pexyLuii MHCTPYMEHT Al 06paboTKM AeTajiu, yCTaHaBiuBaetcs B
OHpeAENEHHbIC MO3HLIMM MHCTPYMEHTAILHOIO Marasuia CorjiacHo yupasisioniei
HPOIPaMMbl clieaytolmm obpasom:
lkpucmu&mvulb 7K} uul‘omummcxol 0 pexpmu tiepeseetit i peacim «HIAJIAJIK AR,

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

TyM6ﬂepOB‘x J ' Z*

BbIXOJ CTOMAa B HCXOHOE MONOKEHHE CHILHATIM3UPYETCs 3aXHIaHUeM JaMIlO4KH
COOTBETCTBYIOWIMX KoopauHaT. Jlo/kHa NpOM30MTH OpUEHTAUMa iMHAeNs C
WHCTpyMeHTOM. [lsH)KeHHEe MarasuHa BOEPEA OCYLIECTBUTb, AOCTABHB cy«]mep B

BepxHee NOJIOKEHHE E] . Ha I1IC sxumiouenuem tymbiiepa Buus3 .} paKaTh

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

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

5.2.3. Ilpussi3Ka oCeil KOOpAUHAT JETallH K OCAM KOOPAMHAT CTaHKA.

B wnuHaenb Gppe3epHoro CTaHka 3aKpenuTe HHAWKATOpHbIA LieHTpoMCKatrens puc.d
WIM ONTHYECKUH UEHTPOUCKATeNb pHC. 2, B LEHTPabHOE OTBEPCTUE CTONA
YCTaHOBMTE WITHIPb (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 ycraHOBOUHOrO LITHIPS YCTAHABAWBAETCS TOMHO 1O OCLIO wihtest. 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 ;- W oJanbple 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(" fiepeKIioyarTeb NepesecTd B pt:zKl/IM [iporpaMmma :’ LHa 11O pakars

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

Bso/ 30Ha 6
¢ 110
Bsona ripow 3BOJMTE CAEAYIOIMM 06pa3om:

O+ 3 I; 0; I;6; 5 *@
1i - I; 40 75 2; 5; 6: —@
up; 2878 9 23 05 05 01 <>






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

Ecau npy BBOAE BbI JOMYCTHIIH owubKy, Hanpumep, 1; -149255, 10 Bam 3Ty CTPOKY
HeoOX0AMMO BBECTH 3aHOBO:
5> wriss; 6> 3 { >
. L R . P Oyner HHAMIUPOBATHLCS

Bsoa. . 3ona-6

CIIO !
Haskmure knasum HP; I, - 145 75 2355 5 u npoBepbTe NpaBuiLHOCTL B PeKUME
“Penaktuposanue”. B namate YUITY BBOAATCS PACCTOSIHMA OT HY/si CTaHKa 0 oci
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 o

JaKpenuTe ero 8 MUHAENE. Buiuouns Tymouiep . BHU3 HEPEHTH B PEHHM

" - 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, Hanpumep: 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 nepekoyaresib EPEBECTH B PEXKUM [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;0104890'0,' B pexuMe "PenakTupoBasue" NpOCMOTPUTE

npaBuJILHOCTH Baulero Bsoja. Ecnu jpomycTuiid owubKy, TO HYNKHYHO CTPOKY
peeauTe cHoBa B pexxume "Bsoa" ¢ I10 B 4 30Hy.
P
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MEPLUBHD - ('PARMMECKEX  CUMBOJOL
JRASAHHUX  HA  TABJHIUKAX
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JladopaTopHas paGora Ne 8

Tema: «Hacrpoiika 1 HaaaKa 3y00/10/10€2KHOT0 CTAHKA VISl HApe3aHUs

HUJIMHAPUYECKOro 3y04aToro Kojeca ¢ mpsMbIiM 3y0om».

1. OEJb PABOTBI:

1.1
1.2
1.3

O3HaKOMHTBCS C YCTPOMCTBOM CTaHKA.

O3HaKOMUTKCS C MpUEMaMu padOThI Ha CTaHKE.

HayuuTbcs mnpakTHUecKUM TMpueMaM HalaAKkd: TpeOyeMoW YacTOThI
JBUKEHUs J0J0sIKa; KPYroBOW TNOJayu; TUTAphl oOKara W JIENEHUs;
Bpe3aHue 0JI0sIKa B 3arOTOBKY.

2. OBOPYJ1OBAHHUE N UHCTPYMEHT:
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.1.

3y0010J10€KHBII CTAaHOK.

KoMmriekT cMeHHBIX 3y0UaThIX KOJIeC.

Jon0sk.

OmpaBka Jyist 3arOTOBKH.

3aroToBKa JieTalIH.

Habop crecapHoro nHCTpyMeHTA.

MeputenbHbpli  MHCTPYMEHT: WHIUKATOP; IMTaHreHuupkynb 0-150;
HITAaHT€H3yOOMep; 3yOOMEPHBI MUKPOMETP WM WHIUKATOPHASI CKOOA.

3. HOPAAOK NPOBEJAEHUS PABOTDI:

3.1
3.2
3.3

3.4.
3.5.
3.6.

O3HAKOMUTHCS C YCTPOUCTBOM CTaHKA.

O3HaKOMHUTHCS C YEPTEHKOM JICTAIIM MOIeKAIIECH 00paboTKH.
[To 1aHHBIM BBINIOJHSAEMBIX PACUETOB HA MPAKTUYECKOM 3aHITHU:
HACTPOUTH KOPOOKY CKOPOCTEH;

HACTPOUTH KOPOOKY KPYrOBBIX 110OJay;

HACTPOUTH IIEMb JEICHHS 1 O0OKATKY;

YCTAaHOBHTH PACUCTHYIO JIUHY X0J1a J0JIOSKA;

YCTaHOBHTH TIyOWHY BpPE3aHUs JOJI0SKA U paAHAIbHYIO ITOAaqYy;
YCTaHOBUTH JI0JIOSIK;

YCTaHOBHTH 3aTOTOBKY.

Hapesats 3y0uaroe koseco.

[TpousBecTr HEOOXOAUMBIEC U3MEPEHUSI.

CocTaBUTh OTUET O MPOJIECIAHHOMN padoTe.



1. O3HAKOMUTHCS C VCTPOMCTBOM CTAHKA.

Texanyeckas xapakTepucTruka ctanka moaeau S5140:

HaubGonbuuit quamerp o6pabaThiBaeMoOro Kojeca, MM 500
HaubGonbuii pazpesaemblii MOy, MM 8
[Ipenensl paccTOSHMS MEXIY IIMUHAEIEM CTOJIA U IITOCCEIEM, MM 75...225

O N OhRWDE

3.2.1.

3.2.2.

2. OCHOBHBIE YACTH CTAHKA

[Tanens ynpaBiieHUs.

Jpoccenb iist peryampoBKA CKOPOCTH BPE3aHMUS.
Croiika.
Cynmnopr.
Jonosk.
3aroToBKa.
Crom.

CranuHa.

Pucynok 1. 3y0ononbexxHbiii mosyaBTomMar mojenu 5140

Hactpoiika cranka Ha TpeOyeMyro 1yt pabOThI YacTOTy IABOWHBIX XOIOB B
MUHYTY TPOU3BOJUTCS C TMOMOIIBIO KOPOOKH CKOpocTel. bioku kopoOku
CKOPOCTEH yCTaHABIMBAIOTCS B HY>KHbBIE IMOJI0KEHUS IPU TOMOIIU PYKOSITOK.

Hacrtpoiika cranka Ha TpeOyeMyr KpYroByl Mojady MPOU3BOJIUTCS C
MOMOIIbI0O  KOPOOKHM  KPYroBbIX  mojad. biaoku  kopoOku  mojaau
YCTaHABJIMBAIOTCSI B HY)KHBIE MOJOKEHUS MIPU NIOMOIIH PYKOSTOK. Bpaiienue
JON0sIKa HACTpaWBaeTCs W3 YCJIOBHS, YTO 3a OAWH JBOWHON XOJ JONOSK
JOJDKEH TIOBEPHYTHCS Ha OMNPEACICHHYIO 4YacTh JUIMHBI JYTU JJTUTEIbLHON



OKpY>KHOCTH Joyi0sKka. JlnvHa STOM 4YacTW AYrM Ha3bIBACTCS BEIMYUHOMN
KPYTOBOM IOJAYH.

3.2.3. Hacrtpoiika BpallleHUsI 3arOTOBKM OCYILECTBIISIETCS YCTAHOBKOM CMEXKHBIX
3y04aThIX Kojiec a, b, ¢, d B rutapy JeJaeHus U OOKATKU 110 CXEMe:

Vil B Xi |
X A

D e
X C

3.2.4. YCTaHOBKY pacyeTHOM JJMHBI Xoja J0jd0sKa L OCyIIecTBIAIOT ¢ MOMOIIbIO
BuHTa XV MO CHEUUATbHON IIKale Ha KPUBOLIMITHOM AucKe. JlIMHa noiDKHA
IpeBbIlIaTh JUIMHY Hape3aemoro 3ydoa Ha 5...20 MM B 3aBHCHUMOCTU OT
IIMPUHBI BEHIA. JTa YCTAaHOBKA JIOJDKHA OBITh OCOOCHHO TOYHOW TpHU
00paboTKe KOJIEC C 3aIJICYUKOM WJU OJIOUHBIX KOJIEC, YTO OBl M30€eXkaTh yaapa
J0JIOSIKA O TOPEI] 3arOTOBKH.
3.2.5. Hacrpoiika craHka Ha TpeOyemMyl0 paJHabHYI0 T0Jladyy IPOU3BOAMUTCS C
MIOMOIIBIO JIpocces 2.
PanuanbHOe Bpe3aHue MPOUCXOIUT A0 T€X MOp, MOKa YMOp HE HAXMET Ha
MYyTEBOI BBIKJIIOYATENb KOHIIA BpE3aHUs U HE MOCTYMUT KOMAaH/Ia Ha NEPEKITIOUCHHE
JIBOMHBIX XOJI0B, TIEPEKITIOYCHUE TO/aYyd U BKJIIOYEHHE cdeTurka. Pabora crmcka
3aBUCHUT OT TOT'0, KaKOM BBIOpaH IIUKJ PabOTHI — OJTHO-, IBYX-, I TPEXIPOXOIHBIH.
[Ipu 0AHOMPOXOAHOM ITUKJIE CYETYMK CpadaThIBAET MOCJE MOJTHOr0 000pOoTa IEeTalu
U JaeT KOMaHIy Ha OTKJII0YeHHUE cTaHka. /[ paboTel mpu 2-X Wi 3-X MPOXOTHOM
[UKJIE HEOOXOAMMO YCTAaHOBUTH 2 UJIM COOTBETCTBEHHO 3 yropa riyOMHBI Bpe3aHus
Ha crenuaibHOM OapabaHe yhpaBleHUs: I[UKIOB OYIET CTOJBKO, CKOJBKO
YCTaHOBJIEHO YITOPOB.
3.2.6. YcraHnoBka A010sKa.
JlonOsiK TIJIOTHO HAca)XWBAeTCAd Ha IIMUHJIETh CTaHKa PEXYIIMMU KPOMKaMU
BHU3 U 3aTAruBaercs raiikoil. [IpaBUIBbHOCTh YCTAaHOBKH JOJIOSIKA MPOBEPSIOT
WHJIUKATOpoM Ouenus. buenue nondsika He AoJKHO nipeBbimath 0,01 — 0,02MM.
VYcraHoBky 10105Ka MOXKHO OCYIIECTBISITH 10 OJAHOMY W3 BapUAHTOB,
YKa3aHHOMY Ha PUCYHKE.

3.2.7. YCTaHOBKY M KPEIUIEHUE 3arOTOBKH OCYHIECTBUTH M0 OJHOMY W3 BAPUAHTOB,
YKa3aHHOMY Ha pUCYHKe. [[paBUJIBHOCTh YCTAaHOBKHU MPOBEPSIOT UHIUKATOPOM
Ha pajuialibHOe OMeHWEe W MapaJUIeTbHOCTh JBUKEHUS JOJ0SKAa OTHOCHTEIHLHO



ocH onpaBku. buenne onpasku He N0JDKHO NpeBbimaTth 0,01 MM Ha paccTossHUM
200 mm ot moBepxHocTH croja u 0,008 MM y ero nmoBepxHocTH. Jlomyckaemoe
Oouenue HapyxHoro nuamerpa 3arotoBku 0,01...0,05 mm (B 3aBUCUMOCTH OT
MOJYJIsI, IMaMeTpa U He0OXOIMMON TOUHOCTH Hape3aeMoro KoJjeca).

3.2.8. BzaumHyr0 yCTaHOBKY J0JIOSKa W 3arOTOBKH OCYIIECTBUTh IO CXEMeE
YKa3aHHOM Ha MHUCYHKE.

3.3. BkimrounTh cTaHOK M 00paboTaTh ACTalb.

3.4. [IpousBecTH KOHTPOJIb (€CIM He0OXO0IMMO) HapE3aHHOT0 3y04aToro Kojieca.

3.5. CocTaBUTh OTUET O MPOJIETaHHON padoTe.

OT4er 1o npojenaHHoN padoTe JIOMIKEH CONEePKATh:

e OmmMcaHue CTaHKa,
e OnucaHue HEKOTOPHIX MEXaHU3MOB,
e DCKU3BI.

B otuere JOJIDKHO OBITH KpaTKO YKa3aHO BCC OTHOCAIIHCCA K HGHOCpGI{CTBGHHOﬁ
HaI1aake.
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P UCYHOK 3. Cxemsbl YCTAHOBKH U KPCILJICHUA I[OJ'I6$IKaI d — HCIIPAaBUJIbHO (MaJ'IaSI

TJIOMIAAb OTMIOPHOTO KojIa 1); 6 ¥ B — MPaBWIBHO; T — C 3y04aTOl OMOPHOH Maiooin
2.

Puc. 4 Cxembl YCTAaHOBKH W KPEIUJICHHS 3arOTOBKH MpU 3y0010710JICHUN: a —
3y04aToro koJjieca; 0 — BeHIIa; B — MaKeTa KoJec.
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JladopaTopHas padora Ne 9

Tema: «Hacrpoiika u Hamaagka 3y00()pe3epHOro CTaHKa [AJsi Hape3aHus
HWINHAPUYECKOr0 3y04aToro Kojieca ¢ BAHTOBBIM 3y00M»

1. OEJIb PABOTDI:

1.1.03HaKOMUTBCS C YCTPOUCTBOM U LIMKJIOM PabOThI CTaHKa.

1.2.03HaKOMUTHCS C IpUEMaMH pabOThl CTaHKA.

1.3.HayuuTbcs TpaKTUYECKUM TIpHeMaM HaJIagKh: TpeOyeMoW 4acTOThI
BpallleHUsl 4YEepBAYHONM MOAYAbHOM  (pe3bl; BEPTUKAILHOW  MOJa4H
¢dpe3epHOro cynmopra MO HAMPABISIONIMM CTOWKH; BpallleHHE CTOoNa C
3arOTOBKOM (Hamajgka Lenud JeldeHus ¢ OOKaTKu); JOIMOJHUTEIBHOTIO
BpalleHusl CTOJIa C 3arOTOBKOM /Jii 00pa30BaHUsSI BUHTOBOrO 3y0a (Hayajka
nenu auddepernuana); ¢pe3pl Ha TpeOyeMbl Yroj MO OTHOIICHHIO K
3aroToBKe (pa3BopoT (Ppe3epHOi TOJOBKH); TITYOHHBI (ppe3epoBaHUSI.

2. OBOPYJAOBAHUE U UHCTPYMEHT
2.1.3y60dpe3epHblii CTaHOK.
2.2 . KoMIITeKT CMEHHBIX 3y0UaThIX KOJIEC.
2.3.YepssiuHas MonynbHas (pesa.
2.4.0mpaBka JIJ1s1 yCTAaHOBKH 3arOTOBKH Ha CTAaHKE.
2.5.3aroToBKa JeTaleH.
2.6.Habop ciecapHOro MHCTPYMEHTA.
2.7.MarepuaJlbHbIi MHCTPYMEHT: HWHAMKATOP YacOBOTO THMA CO IITaTHBOM;
mTaHreHIUpKyIb 0-125 MM; mranrep3yoomep, 3yOOMEpHBIA MUKPOMETP.

3. NOPAAOK IMPOBEJAEHUS PABOTHBI

3.1.03HaKOMUTBCS C YCTPOMCTBOM M ITUKIIOM paOOTHI CTaHKA.

3.2.03HaKOMUTHCS C UEPTEKOM JIETaNIM Mo jIexkKaIied o0padboTke.

3.3.Ilo0 fJaHHBIM BBIMNOJHEHHBIX PACUYETOB HA MPAKTUYECKOM  3aHSATUU
O3HAKOMHTBHCS U BBITIOJIHUTD CIICTYIOIINE TPHEMbl HAJIAIKU:
3.3.1. YcraHoBKa pyKOSITKOM 4acTOTHI BpallleHHs! (Ppe3bl;
3.3.2. YcraHOBKa  BEJIMYMHBI ~ BEPTUKAJIBHOW  MOJAYM  PYKOSTKaMHU

NEePEKIII0YEHUS T10/1ay;

3.3.3. Hananka rutaper oOkaTa v JeICHHUS;
3.3.4. Hananka rutaps! nuddepennnana;
3.3.5. YcraHoBKa MHCTPYMEHTA;
3.3.6. [ToBopoT cynmopTta Ha yroJy Ciupaid U3Aeius;



3.3.7. YcraHoBKa U3CIHS;

3.3.8. YcranoBka HampaBiIeHUs MOAAuH;

3.3.9. YcranoBka HarpaBiieHuUs BpaleHus: (pe3bl U U3/ACIus;
3.3.10.YcraHoBKa MEXIICHTPOBOTO PACCTOSHUS,
3.3.11.Hamanka mo nuMOy paauaasHOTO BpE3aHHUs,
3.3.12.YcTanoBKka ynopoB OKOHYaHUs (ppe3epoBaHus;
3.3.13.Hape3sartp 3y0uaToe KoJieco.

3.4.1IpousBecT HEOOXOAMMBIE U3MEPEHHUSI.
3.5.CocTaBuUTh OTUET O MPOJIETIaHHOM paboTe.

3.1. O3HakoMJIEHHE C YCTPOUCTBOM M LIMKJIOM paboThl cTaHka moa. S3A30.
TexHuyeckue XxapakKTEpPUCTUKU CTaHKa:

HauGonpmuit quamerp ycraHaBIMBaEMOT 0 U3JIETHUS, MM 320
HanGonpmias amHHa Hape3aeMbIX KOJIeC, MM:

PSAMO3YOBIX 220

¢ yrjaom HakjioHa =30 150
HanGonpmmii Moyns Hape3aeMbIX KOJIeC, MM 6
Konyc orBepctus hpezeproro mmnunaens Mopse 5
[Ipenensl yacTOT BpaleHus MIUHES Gpe3bl, 00/MUH 50...400
[Ipenenst mogad, Mm/00:

BEPTUKAIILHOU 0,63...7,0

paariaIbHOM 0,3...2,0
CxopocTh OBICTPOrO TIepEMEIICHHS CaTa30K CYMIopTa, MM/MUH 300

OCHOBHBIE YaCTH CTaHKAa!

CT — cranuna, IIC — mepennsis croiika, KII — kopoOka mepemau, IIY — mynst
ynpasnienns, KC — kopobka ckopocreir, MTII — mexaHu3m TaHTeHITMATBHON MTOIAYH,
3K — zammtHbd KOXyX, CII — cynmopt, 3C — 3aguas croiika, MIIC — mexanuszm
noasona croja, CJI — cron, LU3U — mmwmuuap 3axuma uzaenus, CC — canasku
cymmopra, CIIC — cma3ka mepemneit croiiku, JI® — muddepenmuman, 'K —
ruapokoMmyHukanus, 3/ — snexkrpoasurarens, 1 — anekrpocunosoil mikad, MPB
— MEXaHU3M paaualibHOro Bpeszanusi, MTC — MarHUTHBIN TpaHCIIOPTEp CTPYKKHU, PJ]
— penykrop, XK — Gak 115 oxyaxkaaromei KuaKOCTH.

Oprassl ynpaBieHus:
1,2 — pyKOSATKHM TMEpEeKIIOYeHUs Tepenady; 3 — MaHelb YINpaBJICHHUS CTaHKoOM; 4 —

CMEHHBIE IIKHMBBI, 5 — pYyKOSTKa IIEPEKIIOUYEHUs CKopocTel; 6 — KBajpar
MEPEKIIIOYCHUSI BEPTUKAIBHOM W TAHICHIIMAIIBHOW TMOJay; 7 — xBagpar
BEPTUKAJILHOTO TIEPEMENICHHST Calla30K CYIIOpPTa; & — BUHTHI 3aKPEIUICHUA

cymnmnopta; 9 — nMMO M HOHMYC YCTAHOBKHM yIJia MOBOpoTa cymnmnopta; 10 — BUHTHI



3aKpEIUIEHUs. KOHTPHOIIEPKKH; 11 — pyKosiTKa mpenBapuUTEsIbHOTO HATiIra B IMape
BUHT-Talika HaJaJ K1 MEXKIICHTPOBOIo pacctosiHus;, 12 — rutapa nuddepenunana; 13
— KBaJIpaT HAJIAJKH MEKLIEHTPOBOTO PacCTOAHUS; 14 — KBaipaT MOBOPOTA CYIIOPTA;
15 — ykazaTtenb ypOBHS OXJQXKICHUS >KUIKOCTH; 16 — TPOMEKYTOUHBINA TMajerl
rutapsl nuddepennmana; 17 — rutapa obkara u genenus; 18 — ykazarenb ypoBHS
Macia TuaponpuBoja; 19 — kBaapar 3aTsKku onpaBku Ppesbl; 20 — KBaapaT 0CEBOTO
nepemernienus ¢pes3sr; 21 — BUHT QUKCAllUA MOAMOTOPHOW IUIUTHI, 22 — KBaapar
BUHTA HATSXKEHUSI peMHEN; 23 — BUHT YCTaHOBKH Pa30BOro nepemenienus ¢ppessl; 24
— JIpOCCeIb, PETYIUPYIOMINI CKOPOCTh PagualbHOTO BpE3aHus; 25 — PYyKOsTKa
HaJa/IKy BEJIMYHUHBI PAIHATILHOTO BPE3aHU.

[TomyaBTOMaTHUECKUI HUKII paOOTHI CTaHKA

[TonyaBTomMaT B MOJyaBTOMATHYECKOM LIMKJIE C IOMYTHOW WM BCTPEYHOM
BEPTUKAIBHBIMM TIOJla4aMu, O€3 paJuaJbHOTO BpE3aHUs WM C paJaHaIbHBIM
BpPE3aHUEM IPU HATMYHUH MEXaHU3Ma PaJHalIbHOrO BpPE3aHMUsl.

Bribop 1uumkia paboThl I/a OCYILIECTBISETCA IMAKETHBIM MEPEKIIOYECHUEM
pacroJIOKEHHBIM Ha TMyJbTE YIpaBJiCHHsS, W KBaaparom 6 (puc. , a),
PAaCIIOJIOKEHHBIM Ha MIEPETHEN CTEHKE.

[1/a umeeT ceMb MOIyaBTOMaTUYECKUX [IUKIIOB:

Pabota 0e3 pagnanbHOT0 Bpe3aHUs U MOMYTHOM MOavei.
Pabota 0e3 pagnanbHOT0 Bpe3aHHsi U BCTPEUHOM Mo1avueil.
Pabora ¢ paauanbHBIM Bpe3aHUEM U MOMYTHOM Mo aueH.
Pabota ¢ pagnanbHBIM Bpe3aHUEM M BCTPEUHOM MOJaqei.

Ok owphdE

O06paboTKa YEpBAYHBIX KOJIEC METOJOM PaIUAIbHOW TOJa4u MPU HAIWYUU
MeXaHW3Ma paJuaIbHOM MOIauH.
6. OOpaboTka YEpBSIYHBIX KOJEC METOJAOM TaHTEHIIMAJLHOW TMOJauM ClieBa
HaIpaso.
7. ObpaboTKa YEpBSIYHBIX KOJIEC METOJAOM TaHTEHIMAJLHOW TMOJauyud CIpaBa
HaJIEBO.
[lepen myckoM T/aBTOMaTa Ha IOJIYyaBTOMAaTHYECKOM PEXKHUME ODKHA OBIThH
BKJIFOUCHA THAPOCHCTEMA I1/aBTOMATa, OCYIIECTBICH IMOBOJ BEPXHETO IICHTpa U
3KMMa U3JIEIHS.
3.3.1. YcraHoBKa 4acTOThI BpalleHHUs.
VYcraHoBKa 4acTOThl BpalleHUs (pe3bl MPOU3BOAUTCA PYKOSITKOM S5 Ha NaHENH
ctanka. Ecimm kopoOka ckopocTeli He oOecrieynBaeT HEOOXOAUMOM YacTOTHI
BpallleHUs], HY’)KHO CMEHHTb IIKUBbI, IMEIOIIHECS B HAOOpe CTaHKa.
3.3.2. YcTaHOBKa BEPTUKAIBLHOM MTOAAYH.
VYcraHoBKa BETWYMHBI BBIOpAHHOW TOAAYM MPOU3BOAMUTCS PyKosSTKamMu 1 u 2 1o
Ta0JINIIEe HA TIEPETHEN CTEHKE CTONKH.



3.3.3. Hanagka rutapsel AejaeHus: U ookara.
I'mtapa obkara u genenus 17 pacmojio’keHa MOJ KpBIIIKOM Ha JIEBOM OOKOBOM
IIOBEPXHOCTU NEPEHEN CTOMKH.

B rurape obOkara u neneHus JIEBBIM Ball SBISICTCS BEAYIIUM, IMPaBBIA —
BEIOMBbIM. [IOBOpOTHBIM NPUKIOH 3aKpemiercs Tpems BUHTaMH. C  LEIbIo
YIPOILIEHUs] HaJIaJKU TUTapbl oOKaTa M JAEJEHUS U peBepca BpalleHUs CTONa B

ruTape MpeycMOTpEHa cMeHHas mapa 3youarsix konec €, f. B oOblyHOl Hamanke
5TH 3ybuaTele Kojeca MMEIT 1o 48 3yObeB M ycTaHaBnuparoTcs Ha naien d u
BEJIOMBIN BaJl €.

B cinydae wu3MeHeHus HampaBlIeHHWsS BpalleHUS CToJia 3yOdarble KoJjeca

ycraHasiuBaroTcs Ha nansis! d u f.
Jlng pacmupeHusl Auamna3oHa HaldagKd 3TH 3yOuaThle Kojieca MOTYT OBITh
3aMEHEHBI IPYTUMH, YIOOHBIMH JIJIs1 HAJIQJAKH.

3y6uarsle kKoneca a, D, C, d ycTaHOBUTE coriacHo cxeMbl U TaOIULE 1.

Pucynox 1.

3.3.4. Hamanka rutapsl nuddepennmana.

['urapa nuddepennnana pacmnonoxeHa B HUIIE MEpPeIHEN CTONKU C JI€BOH CTOPOHBI
oA Kpblllied Haj TuTapod oOkara u jaeneHus. [IpaBwlii Bajd ruUTapbl SIBISETCS
BEAYIINM BaJIoM ruTapsl quddepeHiuana.

[ToBOPOTHBIN MPUKIIOH HECET HAa ce0€ MPOMEXYTOUHBIN Majel] U 3aKUMaETCs
BUHTaMU. [Ipu HEOOXOIUMOCTH MeEXAy 3yO4aThIMH KOJECaMHU MPOMEKYTOUHOIO
nanblia U BEJIOMBIM BaJlOM TUTapbl AuQQepeHIuana Ha JOMOJIHUTEIHLHOM Majblle
YCTaHABJIMBAETCS Mapa3uTHOE 3youaroe koiseco. Ilanen 3axumMaercs BUHTOM uepe3
OBICTPOCMEHHYIO I1ai0Yy.

3y06uaThle koneca S, I', €, K ycTaHOBUTB cOraacHO cxeMbl U TabauIp! 1




Pucynok 2.
3.3.5. YcTaHOBKa HHCTPYMEHTA.

Bo u3bexxanue norpemHocTel B 3yObsiX Hape3aeMbIX 3arOTOBOK HEOOXOIUMO TOYHO
LEHTPUPOBATh (Ppe3y MpH ee ycTaHoBKe. {1 3TOro Hajgo CTPOro CIEAUTH 3a TEM,
9TOOBI HE OBUTO 3a00MH W M3NUIITHEH CMa3Ku Ha Toplax (Qpe3bl U MPOMEKYTOYHBIX
KOJIblIaX. B TpOTMBHOM ciydae MpH 3aTATHUBAaHUU Talku (pe3epHas ompaBKa
n3rubaercs u Oy/eT UMETh MECTO paauaibHoe oueHue ppesnpr. Dpe3a 1 codupaercs
¢ onpaBkoil 2. Ilpu momomu mommona 3 HaAO CWIBHO BTSHYTH ONpPaBKy 2 B
KOHUYECKOE OTBEPCTUE HIMUHIENS. 3aTeéM HEMHOIr'O MOBEPHYTH IIOMIION, YTOOBI OH
HE HAXOIWJICS TOJ HampspKeHHeM 3aTskkd. CHOBa 3aTSHYTh HIOMIION YMEPEHHBIM
yCUJIUEM MJisl yAep)KaHus ompaBku. EciM mIOMIION OCTaBUTH MOJ HANpPSXKEHUEM
3aTSDKKH, TO TIpM  paboTe CYNIOPT HArpeBaeTcs, paclIUpsieTCss KOHUYECKOe
OTBEpCTHE MIMUHENS U OIIPaBKa BTATUBAETCs najbiie. [locie oxmakaeHus B TOM
cllyyae CHSTh OINpaBKy TpyaHo. JlomyckaemMoe OueHue ¢pe3bl: IpU YEPHOBOM
dpesepoanuun  70...100 mxM, npu uuctoBoM ¢pesepoBanun 10...60 mMxMm (B
3aBUCHMOCTH OT CTENEHU TOYHOCTH Hape3aeMoro KoJjeca).

Pucynox 3.

3.3.6. YcTaHoBKa CynIopTa Ha yroji CIupaiu U3Ieus.



[To oTHOmIEHMIO K M3ENUIO Ppe3a ycTaHaBiuBaeTcs noa yrioMm. HauanbHas, rpy0as
ycTaHOBKa ()pe3bl Ha yroJyl MPOU3BOJAUTCA 1O JUMOY cynmopTta. OKoHYaTeIbHas XKe,
TOYHAsl YCTAHOBKAa — M0 HOHUYyCy. JlJI1 yCTaHOBKHM yrijla HakKJIOHA CYIIOpTa
HEO0OXOJIMMO OCBOOOJUTH BUHTHI § (CM. puc. 1), HOKUMAIOIIKME CYMIOPT K caia3zkam
CyNIopTa, U C MOMOIIbIO KBaJpaTa 14 MOBEpHYTh CyNMOPT, OTCUUTHIBAS IPaayChl U
MUHYTHI IO TUMOY U HOHUYCY, a 3aT€M OMSTh 3aKPEMUTh C TOMOIIbIO BUHTOB.

3.3.7. YcraHoBKa U3€usl.
3aroTroBka B 3aBUCUMOCTH OT €€ (hOpMBbI U pa3MepOB YCTAHABIMBACTCA B LICHTPaX, B
[aHre, MO0 Ha OMpaBe B YCTAHOBOYHOM IPHUCIOCOOJICHUH, KOTOPOE LIEHTPUPYETCS
10 TOCaI0YHOMY OTBEPCTHIO B IIMHUHAENIE CTONA.

[Ipy HanM4uU TUAPOUUIUHJpA, YCTAHABIMBAEMOIO HA HWIXKHEM TOpPIE
MIOUHACNS CTOJIa, TiAra KOTOPOTO NPOXOJUT 4Yepe3 ILEHTPaIbHOE OTBEPCTHE B
HMIMUHEIE, BO3MOXKEH 3aKUM 00padaThIBaeMOl JAeTalli ¢ TOMOIIbIO THIPOIIPUBO/IA.

CrnenyeTr MOMHHTB, YTO TOYHOCTh OOpaOOTKH Ha CTaHKE BO MHOT'OM 3aBUCUT
OT TOYHOCTH YCTAaHOBKM 3aroTOBKU. PeKOMEHayeTCsl yCTaHaBIHUBATh 3aroTOBKY C
6uenuem, He npesbimaromniem 0,01...0,05 MM 1o TOpily ¥ HAPY>)KHOMY THAMETPY.

3.3.8. YcTaHoBKa HanpaBJICHUS MTOAAYH.

B 3aBucuMocTu oT HampaBieHus: paboueil olaun cajla3Ky CYMIopTa ¢ CYNIOPTOM U
WHCTPYMEHTOM TEPEMEIIAIOTCS BBEPX MJIM BHU3 CO CKOPOCTHIO paboueit mojayu Ha
nukie. M3menenue HanpaieHus: pabodei mojgauu Mpou3BOAUTCS MEPEKITIOYaTEIeM
Ha mynbte. [Ipu sTom nepexmouatenu «llpaBas dpesar, «JleBas dpesza» AOMKHBI
HAXOJIUTHCSI B COOTBETCTBYIOIIEM IMOJIOKEHUHU.

3.3.9. YcranoBka HarpaBieHus BpamieHust Gpe3bl U U3IeTHs.

Ota onepanusi OCYIIECTBISIETCS NEPEKITIoYaTeNeM Ha MyJIbTe YIpaBIeHUs CTaHKA B
3aBUCHUMOCTH OT HaIpaBJIEHHUS HUTOK YCTAaHOBJIEHHOW (pe3bl U 3yObeB Hape3aeMoil
3arotoBku. Hapeszanme KocO3yObIX 3yOuUaThIX KOJEC PEKOMEHIYETCS C MPaBOM
CIIMpasiblo MPaBbIMU (Ppe3aMH, C JIEBOH CIUPANIbIO — JIEBBIMU dpe3aMu (CM. TabIuIly
1).

3.3.10. YcraHoBKa MEKIIEHTPOBOTO PACCTOSIHUS.

Hananka MEXLEHTPOBOIO paccTOosIHUS OCYIIECTBIISETCS B TaKou
MOCJIEIOBATEIbHOCTH:

- YCTaHOBUTb B HCXOJIHO€ MOJIOKEHUE MEXAHU3Mbl PATUAIBHOTO BpE3aHUA: IS
3TOro, Bpamias KBaapar 13, HaJ0 COBMECTUTHh HYJIEBYIO PUCKY JUMOa C PUCKOH
yKazaTes;

- BKJIFOUHTH T1/a U TUIPOTIPUBOI;

- KHOMKOM Ha MyJIbT€ YCTAHOBHUThH Cala3Ku CYMNIOpTa TakK, YTOOBI OCh IMOBOPOTA
CyNIopTa HaXOAWIACh HA BHICOTE MPUMEPHO MOCEPEIUHE 3aTOTOBKH;

- 3@KaTh 3arOTOBKY MEPEKI0YaTEIEM Ha MYJIbTE;



- KHOMIKOM Ha MYJIbTE BKJIIOYUTH BPAILICHUE HHCTPYMEHTA;

- KHONKOM Ha MyJbT€ MOABECTH CTOJI, NMPU 3TOM HEOOXOIHUMO CIEAUTH, YTOOBI
IPUCIIOCOOJIEHNE HE YIUPAIOCh B CYIIIOPT;

- TIOBOPOTOM pYKOSATKH 11 0CBOOOIWUTH BHHT HaJlaJKU Ha MEKIEHTPOBOE
paccTosHHUE;

- Bpailas kBajipar 13, moJiBeCTH CTOJI 0 KacaHusl (ppe30ii 3arOTOBKH;

- OTBECTH CTOJI U YCTAaHOBUTH BparieHue Ghpessl;

- YCTaHOBUTH JIMMO KBajpara 13 B Hy/neBoe MOJOXKEHHE W BpalllaTb PYKOSTKY,
OCYIIECTBIISISI TIOJIBOJI KapeTKH Ha pPAacCTOSHHME, PaBHOE BHICOTE 3y0a 3aroTOBKH,
OTCYET MEepEeMEIEHUS BECTH I10 IUMOY;

- 3a(UKCUpOBAaTh BHHT HANaJKH HA MEXKIEHTPOBOE PACCTOSHUE IOBOPOTOM
pykosaTku 11.

byapTe  BHUMAaTENbHBI MPU  HAIAJKE  MEXKILEHTPOBOTO  PACCTOSHUS.
KoHTponupyiiTe HCXOIHOE NOJIOKEHUE MEXaHW3Ma paJuallbHOrO BpE3aHUs 110
KOHTPOJIbHOW JlaMIle Ha MyJlbTe€ yIpaBieHus. Eciaum jamma Troput, HEIb3s
IPOU3BOJUTH HAIAJIKY MEXIIEHTPOBOIO PACCTOSIHUS.

3.3.11. YcranoBka no aumM0y paauagbHOTO BPE3aHHUs.

[Ipy Hamuuuu MexaHu3Ma paJualibHOTO BpPE3aHUsl MPOU3BOIAUTCA BpAILICHUS
kBazgpata 13. Bennuuny Bpe3anus ompenenstorT mo aumOy. Llena geneHust mikaisl
aumb6a 0,002 Mm.

3.3.12. YcTaHoBKa yrnopoB OKOHYaHUs (ppezepoBaHusl.

VYcranoBka ymopoB JUIMHBI (Ppe3epoBaHUsI OCYIIECTBISIETCS Tpu padore 0e3
MEXaHW3Ma PaJuaJbHOTO BpE3aHus .

Nmeercss nBa ynopa. OAuH yrmop HMXKHETO MOJIOKEHHUS calla30K CYNIOpTa,
BTOPOM — BEPXHETO MOJIOKEHHUS.

OHu pasmeniaroTcs Ha caja3kax Cynmnopra M YCTaHaBIIMBAKOTCS B
3aBHUCHUMOCTH OT LIMKJIA OOpabOTKM 3yO4yaToro Kojeca W HampaBieHHs mnojaadd. B
KOHEYHBIX TOJOXKEHUSAX YIOPhl HAE3KalOT HAa KOHEYHBIC BBIKIIIOYATENH, KOTOPHIE
BBIKJIIOUAIOT COOTBETCTBYIONINE ABUKCHHUSI.

3.3.13. Hape3sats 3y0uaToe KoJeco.

3.4. IIpousBectr HEOOXOJUMBIE U3MEPEHHSI.

3.5. CocTaBUTh OTYET O MPOJIEIaHHON padoTe.

Otuer 0 1aHHOU paboTe NOHKEH COJIEPHKATh:

- ONIMCaHHE CTaHKA,
- ONIMCAaHNE HEKOTOPBIX MEXAHU3MOB,
DCKU3BL.

B oryere [nomkHO OBITh KpaTKO yKa3aHO BCE OTHOCAIIEECS K
HETIOCPEICTBEHHOW HaIaJKe.
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JATOPATOPHAA _PABOTA _J T

V " Oznaxowienme ¢ ycwponcwnou 1 DadoTolt OCEORHUX y3JNOB TOKADPHO-
BUHTODE3HOI0 cranmw’fxaq 00padoTKy sgnaiHOil Terann".

o IEIH PAFCTH:  IlpakTugeckoe O3HakomleHge ¢ MeTONMKOHR Haaam—

3. DeEMMAX DYYHOI'O ¥ aBTOMATHYECKOI'0 yHpaileHns.
II, VCXOUMHHE JAHHHE:
' Odopynoaaﬂne OCEacTKa, OPMHATIERHOCTR, NOKyuelTanud.
2.1. CraEox Tmna I6K2033 ¢ YMIIY2P2Q
2.2. Pexymre mHcTpyMeHTH/ Desmu / coriacHo PTI.
2. 3 Hpﬂcnocodneﬂme IJig 3aKpelUleANs 3arovosks / TLeXKyJIauKoBHit
naTpoH ¢ MeXaHWYeCKUM 3gxumoM /.
2.4. UaMepuTeNbHENe MHCTPYMEHTH: WMTAHTeHNEDKYIE,CTOWKa ¢ BHIRKATO-
©  pou, nukpomerp / corznaceo PTK /

My: geprex rerand, pacqewno— TCXHONOIMYCCKAS XapTa, DyKomuch
© NDOrDaMuH .

2.6. 3aroTosxa JeTaan / 2-3 mTyEH /

2.7. PyxoBoJCTBO N0 pKCIIyaTamu# CTAHKOMW.

2.8. MHCMOyKLAﬁ 00 TeXHWKe Ge30macHOCTH.

1.0, OELAT C ARIEHASE G CTAHEE 26K20@3
I

. HasHageBwe cTagKa. : » g
Crarox ToxapaAni ¢ ULV momenm I6KR0B3 1ng reHTDOBUX M He-
CHOXHIX NaTPOHHHX DACOT DpelHaSHAYeHH LA “CHeDHOH 06padoTkm
B 3aMUEYTOM NOJNYyaBTOMATHUECKOM [EKIe NeTalel Tadaa Tel Bpa-
I'eHEg CO CTYUEHUaTHM ¥ KDABOJRMHeIHHM Ihodifesr,niwgag Hape-
3gHUe Kpelexayx Desbl.
Crafox ICK2003 ocHamen JUIIY Tmma 2P22 ¢ BBOICL IDOrDaMMH
| ¢ Xlapmavyny,  MaTHMTHOY KacceTH WIM NDE LOTCLLYeHTY BHeN-
i Hero ovwocueTHEAWIEr'O YCTPO#CTBA ¢ Hmerdoierti. Ha YUy 2P22
apornaaus BUsyalupupyeTca Ha CyKBeHHO-ILIDOBOL 3KDade GNOKA
ofparienusr cuMBONBHOH mEFopMAaILn.
Craiox nprueHsgeTcad B WHIBBANYANBHOM , nionxoceDsliHOM ¥ cepuii-
HOM I'DOUBLOACTBE C MEJUMMA HOBTODMOWMML NADYILsid JeTaioil,
fLrace wowioery cranra I

T T i v - il Sl
H
i

; i ; il

e e e fo, TR s AAGOPATGDHA“ PAZOMA W 'i 22
g fun® ‘.‘ oWl e o P 3

XY TOK4DHO-BHHTOPE3HOI'O cTaHka ¢ UIY Tuna I6K:003 m ero padorTolf -

2.5. Tex#onornyeckag NOKyMeHTalimg o paspadoTrke yrnpasisgolesi Nporpam
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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

% TDPONOSBHEHX = 7500 m/mun

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

NDOIONLANX IO OCR 0,01 uu
© 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 Del'yIMDOBKA B IpOmecce HKCLIiyaTalid.
- CuazrRa IMuEneasHol 6adxdM, OocymecTBIASTCA OT cTa.juk CHA3KH,
i CHOHTHDOBZHEOY Ha OCHOBAaHME CTaHK2. g oCecneveHES BO3MOM-
00T De3b00Eape3adsg Ha IMEHTenbHol 6alke ycraHaplMpaeTcd
ZATYEK De3bO0Hapes3aHus.

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

|
|
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7%8.3.2.’ OcHOBaHEE CTaHKA.

3,3.5y CraHUHa CTaHKE.

-3.3.4. IIpuBon DDONONLHOIO NepeMemeHns .

HDEBOJI ﬂDllBDef!HOI‘O HGDEMGIIIEHBH quae'l' aHaIOrHuUMCHgss y3IH.

= G=ioha . o ¥ g Mg B s SnEpase she B ST GRAG
PICTS Y . .

B KagecTBG [prsola IJABHOTO MIBUWXEHWS MCNOIB3yeTCH TYacTOTHO-
DRryIuDyelull 8CHHXDOHANA 9IeKTDOIBUraTelh ¢ AWANa3CE0M Dery—

IRDPOBAHUS C NOCTOAHHOU MomHocThER IS00-4500 MuH L wrp

IC00 - 3500 mmH -1 npd IOBUraTeldX NOCTOSHHOI'O TOKZ IPOBSBOMN-
crea HPB. :

OcHOBaHMe cTapka NpelcTaBisgeT cofoit xecTKyw OTIWEYYy, Ha KOTOPQH
yCTaHaBIMBAETCA CTAHUHA, BJAeKTDOIBUTATeNs TIABHOIC JWEeHUT ,
CTaHIUY cMa3X¥ HaupapigomuX KAPOFKH M MORHNerbHO{ d=dxm,

Hacoc nojaud COX. CpelHsas 9acTh OCHOBAHWA CIYxRE cSODENKOM IIA
crpyxkd ¥ COX, orTcexk ¢ HumHelf npaBoif yacTH OCHOBaERS— De3ep-
ByapoM s COX.

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 NepelHell Hanpamifgpleil.

BriwyaeT NapUKOBYD Hepelady BHHT-Iaiika KadeHuz, OHOQE BHAHTA,
npononbﬂun 3JIeXTDOIBHraTellh HOCTOSHHOIO TOKA C DeﬂYEnopou,
‘Tak ®e JNaTuuK o6paTHO CBA3BN.

1¥. Hopgnox BunosHeHus padOTH.

-4,I. OsHakowleHUe ¢ NaHeJaMM yIDaBleHRs cTaHkon / pme.fJ, radn

4.2, Hananks cranxa.

¥ nyasToM ynpapieHms YUY / puc. 4 Tad.¥/

Hananka cTaska Ha odpaéowxy 3anaﬂﬂon xerann COCTORT T3 clie-
IyDIExX 3JeMeHTOB: '
ycTaHOBKA W SaKpelllefne 3aT'OTOBKH, yCTAaHOBEKA HeoOXOTEMOIC pe-
Eymero RHCTPyMeHTa, IDUBA3KA FCTpoficTBa K DapaueTpaum CT2HKA,
OPUBASKA CUCTEMH OTCUeTa K CTaHKy, NDUBA3KA MXuETdX EECTDy-
MBHTa K CHcTeMe OTcueTa, IDEBA3KA CHCTEMH OTcyeTa K TETald.

AAEOPATOPHAS  PAasOMa W —

Wan (A ipoc |(oppcs W | 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 ONDOIEJSHHNS nosnman ‘aBTOMATRYECKO! DEBOLBLBED-
~ 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. HagMuTe KIABHIM - fﬁj? : _$_ , IDA 9TOM HaX HUMH 3a-
xnram'cs 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
EOHUYM [OJIOEEHVS, Onpelle/lfeMHMR KOHEeUHHMY BHKIDYATENAMH, JIBHEE-
H#e 10 KOODIEHATe - Z OpekpamaeTcs / Duc. : - /
OIHOBDEMEHHO "BNKINYAETCA CRIHANIM3amug Hal Klapumeif C./ .
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.

HopTopHEY Haxat@eM KIABRIM =0 , BHCBEURBa-
eTca Iociemyqune KalDH. :
i
i
|
|
i
! ! ASEDPIN OPHAS  Paepma. W e
K AAN B Nopiice fban ' F |
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CraHku c UMy
NabopaTopHana pabota Nell
«O3HaKOM/IEHME C YCTPOMUCTBOM M paboToM rMOBKOro Npon3BoACTBEHHOIO MOAYNA
NC500MNH®4, Hanagka cTaHKa Ha 06paboTKy 3agaHHOM AeTanu
NHCcTpyKUMA Ans BbiNoNIHEHUA paboTbl No cneunanbHocTn 15.02.08

CocrtaBun npenogasaTtesnb CrenaHos H0.®
PaccmoTtpeHo 1 og06peHo Ha 3acesaHnm
LMKJI0BOM KOMUCCUMN
«TexHONorMA MaMHOCTPOEHUA»
MpoTtokon Ne oT 2014r.
Mpeacenatenb LMKAOBOM KOMUCCUM
__WN.A.Tapycosa

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
obpaboTxu.

- 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. !
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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 33JaHHs 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 IPOrPaMM: PY4HOM, 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
u3MepuTenbHOM roosku (M) ¢ unpakpacHoii nepenayeil curnana, uHrepdeiica,
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;
» IIposepka mporpaMmsi, .
» 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, BHUIET HHCTPYMEHTA M3 LIMHHASNS COCTABIIACT: 500-300=200MM, 4TO 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 MepeKmoyareneM 17. Juist yCKOPEHHOr0 MepeMEILeHHUS 110
0CSIM 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.




o —n.

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.

MuHuCTEpCTBO 06pa3zoBanus U HAYKU PO
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CTaHKa. HanagKa ctaHKa Ha 06paboTKy 3agaHHOM AeTanm»
NHCcTpyKUMA Ans BbiNoNIHEHUA paboTbl No cneunanbHocTn 15.02.08
MpoaonkutenbHocTb paboTbl 4 Yaca.

CocrtaBun npenogasaTtesnb CrenaHos H0.®
PaccmoTpeHo n oa4obpeHo Ha 3acegaHnm
LMKJI0BOM KOMUCCUMN
«TexHoNorma MaMHOCTPOEHUA»
MpoTokon Ne oT 2014r.
Mpeacenatenb LMKAOBOM KOMUCCUM
__W.A.Tapycosa.

2014r



JlabopaTopnas paGora Ne 2.

]  + Tema: «Osnakomnenue ¢ YCTPOHCTBOM M PaboTOi OCHOBHEIX Y3JI0B
‘ ANEKTPOIPOZHOHHOTO
CTalka, HallajKa cTaHka 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 HANPaBICHHOE PA3PYINEHHE METALIA 3ar0TOBKH,
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 asurareseii 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 NPOBONIOKM
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.
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L Hepanox Bbimonnenus paboteL

t i 4.1. Ozuakomnenue ¢ [LyJITOM yNDAB/ICHHS, IPEHASHAYSHHBIM IS YOpaBseHus
| CTEEIXOM B HATQNOTHOM PEXHME (puc.1 u 2). ’
|~ 42 Hananxa cramca .
/ Hasanxa crauxa cocrour us sranon:
/ L 3anpaska nposonox;
2 Brmoyerue cTanka;

3. 3anonnenne BaHHp! pabouyeii JKHAKOCTLIO,

4. BuiBepka BepTHKATBHOCTH TPOBOJIOKH;

5. Ycranorka 3arOTOBKH;

6. Beoa nporpammu obpaboru;

/ 7. Hactpotika pexumos 06paboTku;

8. BriBoa 3aroroBku B HYJIb.

/ Toarorosky cranka naunnaior ¢ YCTaHOBKH M 3aIPaBKH NPOBOIOKH. 3anpaska
/ AIEKTPOAA-IIPOBONOKH BBITIONHAETCS B COOTBETCTBH C MIPUNOHEHHOH K MACHopTy
CraHKa cxeMmoif (puc 3).

CTaHoK BIIOUAIOT BBOAHBIM aBTOoMarom 34

Iocne Brikmouenns o6mero ABTOMATHYECKOr0 BBIKIIOYATENS ¥ KHONKH 4
TeHeparop 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, PEKHM HaTPSOKEHHS 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 3aMbikaHuu 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
YBGIHYCHHEM KOIM4ECTBA 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 NIepEeMelieHsd 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

L.IIpuBecTyn B nopsnok paGouyio OLIEXKIY.
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 npeanpusTis nepeMemiaTbes ToNbKO Mo
YCTaHOBJICHHBIM NpoxofaM. Cobmoaats aucuununy. He
3aX0Th B ONACHYIO 30HY paboTH 000PYAOBaHMS.

7. 3anpemeHo BBIONHATS pabOTHI He HpeyCMOTPEHHbBIC

JIAHHOI 1a00paTOpHOIi paboTOi.




MunHucTepcTBO obpaszoBanus U HAyKu PO

$reoy BMNo
«BpPAHCKMI rocyaapcTBeHHbIN TEXHUYECKUN YHUBEPCUTETY

[NoNANTEXHUYECKUN KONNea K
«YTBEPXKOAO»
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_2014r

CtaHkm c 4Iy
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Mpeacenatens LMKAOBOM KOMUCCUM
__W.A.Tapycosa.
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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

[LlapHKko-BHHTOBAS Tapa COCTOMT W3 Kopriyca ¥ asyx noayvrack. Kaxaas noayrakika
HMEET BHHTOBYIO JAOPOXKKY MOMYKPYrioro npoduid JUis Kauenus wapukos. B noayraiike
HMEIOTCS TPH BCTABKH, COSMIIIOMmue coceane Jopoxai. B pesyaurare obpasyiorea 1pi
FAMKHYTRIX KONLIA KAYeHUA MAapHKoR.

Ha ¢nanuax nonyraiku ¥MeoTca 3yObs, KOTOPbIE BXOAAT B COOTBETCTBYIOMIME Na3bl
kopnyca. Opna nosyraifka wMeer HeTHOE HMCH0 3y0heB, Apyras- He4erHoe, T0 eCcTh
OTJIMMAIOTCS Ha O/1HH 3y0 2
(Aufl). '

Jns eweibopku oOpasopaswerocs B ILIBIT 3asopa xopmyc ¢ mnoasyraiikamu
CBHHYHBRIOTCA HA BTY/IKY, BHUIBHIAIOT NONYTAHKH M3 KOPNYCa U NPOBOPAYHBAIOT B OJHY
CTODOHY Ha HeoOXxomuMoe 4HCIO 3yObeB, 3areM BHOBH 3AABHIAIOT B KOPMYC H
3aBHHYHMBAIOT €r0 Ha Ball.
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[lp# nosopote BYX MOMYrack Ha OMH 3y0 MPOHCXOAMT CMEIEHHE BUHTOBBIX KaHABOK
MEK)LY COOOM B OCEROM HHlIPARICHUM HA HEJIMUMHY:

8 = i) (!

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 cTaska 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 0P, 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, Paccunars HeoOXomuMil yron nosopora nonyraex LUBIT B 3aBHCHMOCTH OT
KOHCTPYKTHBHBIX 0CO0CHHOCTEI 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.

- MunucrepcTBo 00pa3oBanus U HayKu PD
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JIABOPATOPHAH PABOTA Ne 5
TO3HAKOMAEHNE ¢ YCTPOIHCTBOM ¥ PaboToii 0CcHOBNBIX Y3108 “Ppesepliors
cranka ¢ YI1Y, najaaka cranka na 00paborTky sajanioi aerann’

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

32. MCXO/AHbIE JAHHbBIE:
O60py roBaHKE, OCHACTKA, PHCIIOCODICHMS, MPHHAANEKIHOCTH, AOKYMCHT AT,
2.1. Cratox tana 6P M®3-1 ¢ YUITY 2P32.
2.2, Pexymue uHcTpymentsl (pesa, CBEpIO).
2.3, flpucnocodiienue 11 SAKPEIUIEHKS 3ar0TOBKH - NPHXBA1LE, YHOPL.
2.4, U3sMepuTe/ibHEIE HHCTPYMEHThI: LITani eHUMPKYJib, JTHHeHKA.
5. TexHONOrHyecKas AOKYMEHTAllsi 110 paspaborie ynpasisiomed nporpanmma:
deprex AeTaiin, 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. OBIUUE CBEJEHWA O CTAHKE 6Pl M®3-]

3.1. Ha3sHauenue H 00AaCTL IPUMEHEHHS.

BeprukanbHo-gpesepibtit  KoHCOAbHBIH cranok ¢ HIIY 1 HHCTPYMCHTANBHYIO
MaraiWHoM, HEHOBOPOTHBIM BEPTHKAJbHBIM IUNUHAEIEM H HEOBOPOTHLIM CTONOM
6P11 M®3-1, npeanassaueH Ui MHOFOMOZHIMOHHOA  06pabdOTKM  Hieiii
CROKHOrO NPORMAS M3 CTaly, 4yryha, uBeTHbiX Mmeramios. -Ha cranke moryr
BBIIOMHSITECA  pasiMuHbie BUAb 00padoTKu: Qpeseposatiic, pacradnbanie,
cBepiicHie, 3eHKepoBaHde, pasBepThIBaHUE, HapesaHue PesbOLL WP 3a O
YCTAHOB JETajiH. ¥

MlanHuiii  CTANOK OCHAIUEH CMCTEMOIl uporpammHoro ynpasictis 2P32,

UMeeT ABTOMATHUYECKYIO CMEHY HHCTPYMeHtTa st MeieeT pabotath OAHOBPEMCHHY 1O
TPEM YIPaBAsdeMbIM OCIM. i

3.2, TexHuueckas XapakTEpUCTHKA CTAHKA;

3,21, PaBouas nuow@as crona — 1000x250 -
3.2.2. Hanboubliee nepeMeniete Croia, M.
8 NPOLOBLHOM Hanpamienuu - 630
B HONepedHoM Halipasiennd -~ 300
B BEPTHKANBHOM HatipaBieHuy - 350
3.2.3. Pacciositine 0T TOpLa MiiHHAeNs 1o pabodeli nosepxHocty crona, Mm.
saumensiuee - 50
Hanooblee — 400
3.2.4. PaccTosiHue oT WIHHASAS 40 BEPTHKAALHLIX HALPABIMIOLIX CTOM, MM -345
~3.2.5. Tlpesenbl 4actor BpalueHus, 06./ Muk. - 63 - 2500 (00/mut) v
3.2.6. Kojit4ecTBO 4acToT BPALLEHNs IPH MIPSIMOM 1 0OPATHOM BPALLCHHIE - 7=17 «
¥3.2.7. Tpejienbl nopay crona, MM./Mun. - 6 - 4800 -
3.2.8. Hanbosibilice yeuime noaadn io kaxioi ocn, kH - 8



Kl

[

2.9, Konnaeciso rHE3) HHCTPYMEHTUBHOTO Maa s - 8
V3.2, 10. Haubonpiinil 20NyCTHMEIR Jamer) (ppeshl, 125 mm
3

3.2, Bua nrepnoisiuni - SinHefiio - kpyrosas ©
3.3, Huenoe yupagistembix oceit - 3
3.4, Hueno opnospemetna paboraonix ocei

ipy anHeinol nrrepnonsuug - 3

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

v PABOTA B PLAWMAX

/4.1, Pescuim nood ."'5> :

ay BOJ Upopmani ¢ HephoieHT B! ¢ noMouibs DY

e § By § ) :
Haladmh li’)lﬂnnlnn:ﬁ'/ : d 5 ; HADAIONAN 1 HH R DOBR IS

rerera: "Bson sona 1Y, BeraBere nepdoitenty s HOY  w srinoduie cro.

[powssemre sanyex DCY, qug gero Hakmuie N C o oxonuanun psona
HAOMIOAAITE HILAMIIPOBUHHE TeKCTa:

Broj 30 |

Py

HOTTOMHCHO
0) BBOA HHGOPMALKT ¢ TIOMDIBIO Kiapuarypbl ¢ 11O

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

wf

URIHHMPOBATLCS Bsop  3ona !
- c Mo
42, Pewum BBOsAT 6
TN
HaEMOTE Knasmiy | e Byaet MHANIUPOBLTHC | Buison o
.
NPOH3BEANTE BLIOOP 30HLL, HaTpuMep, | s qero nasaire kaannuy HP D2 A
ta (10, Oyaet nnannupoBLes: Buisoi Bona

)

Henoitene JaHuoro DEAHMA NPOHIBOANTCY HO HAZRATHIO Kiladuinn v

Buigoi urdopmating (poi3soadtes w3 1, 2, 1301 3Y na nepdiopatop.

Hauemire ———->, Oyscr wramposarses "Touek kanpa™ Hpod e e nonck
;1

wauAana  nmornmanan: HP - OVHCT IPUHHIPOBITRCH B bk bel

v 4.3, Pewmum ol foner Kajipan

v



crpoke  "Haltu".,, HaxMuTe .® [Ipu srToM Ha Bepxnel crpoke Oyle
MHJMUHPOBATLCA: MOUCK Kaapa Yo |, Ha HHIKHER CTPORE - HCHOIHEHO.

Habupas 110 JAaHHON METOAHKE HOMEp Kaapa BMECTO Hauaid [poOrpamabi,
flakmre HyKHbiH Ne,

vA.4. Pexum "PEJIAKTUPOBAHUE" D

! lu;ncmufre:D , OyaeT MBIMLHPOBATLCS
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 [aMSITH HET, TO HA NOCHEAHCH CTPOKC
BLICBETUTCH "HHpOpMAalHY HET", @ eCIl eCTh, TO HA HKPAHE BLICBETHTCH
Penaxrop 3oHa |

3 2 ﬁz

Haoimas .Knaumuy@ . MOWCHO HOCHEAOBATEILH0 KAAP 32 KAAPOM BbIBOJUTTL
Ha HADGIE IO TIPOTPAMMY I IIPOH3BOAHTE €¢ 01PadoTKy.

V4.5, Pescum "PYYHOR BBOL"

Ny »
Hasomu x . 6ymer  mnanumposathes "PYUHOM BBOJL". Hadepure ¢ 11O
HHQOPMALLTIG KaIPd, KOTOPbIA HEOOXOANMO OTPAdOTATE, HANPHMED,
CCOXH10000  Y+10000. niist 31010 HKMHTE!

BP; C; HP;0O; O;
BP; X; HP;+; 10000;

BE; V; HP;+; 10000;

JLst OpaouUTKr Kapa nancmuuﬁb‘

Fipu pm)mv B peKHME "PYUHON BBOJL BOSMOKHBL 1€ A PEKUMbEL 1O 118
peaaine “ABTOMATHUYEC KHA".

46 Pewan "ABTOMATHYECKMH". <l>

I A1 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 DUKimMe.

B pexkume 3 BOIMOIKH B HOAPCKHMDL.

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

4.6.2. Jlag nokaapoBo# o1paboTKi HpOrpamMMel HAKahL Knasuiny D
Ha skpane wnpmunpyercs: KUP,
4.6.3. Ocuosias NporpiaMma /Kajipbl, OTMEHEHHBIE/ = HIPOHYCK, HE UIPADETLIHI O

. o Jls BBEIHOJMHEHMS  NOAPSKHME  HCOOXOMMMO  HIKQTL  Wilasuity

464, DLurowkposka JBHmKe s // OTPAdOTKA  NPOIPARINLL O skt

...Ha skpane soicseriies: OCH

mipopmaniii na nphsoi. Hpi sasamm snannum / ittmnpye s bitp

7 usr

4.0.5. baokupousica 1exion0 o OEPAGOTRA HPOIPAMMLL GU oG i

# MST

CTUHOK TEXHOMOT MHSCKEA KOst Hpu it iin niunpye ross b

£
.6.6. OcTaHoBK 110 IKEHAHHIO GHEPATOH 32 = OCTAHOBRG (POl PaRiaing T

Kaupax, # xortopete sseiena komaroin MO T Tlps, nawarin vron vt
shicBevnpacton MO|
X
4.6.7. Mt i e cKoi orpadoT K HPOrPamMMbl HOK b IO1a sy -t
Ha skpave nnauunpyeros: LKL

77

/4.7 Pexcun "CEPOC

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

COpoc o
Hawars kinasiiuy Lo nenommemine fa noCheated Crpone Bhicse o)
UCTIOJNHEHO.
3.8, Tlepexon  x peasumam,  sapasaesein  HO,  npomssopiics pepenoios

frepeitodaresst peatimMon padbori: va T 153 GOAOACHIS JIPOLDAMALL 1 HOAO KT,
COUTESTUTBYIOUCE PERAMAM DYHHOPO yupasiciivg.

[iporpasmioe  odeciicente  0DCCHCHHBAST  BLINOIHCHHE  DUAIMOS "Fanauka”,
“Mexonnoe".



~

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 3aKpPeilieHue 3ar0T0BKH,
“ripusa3Ka” ocel KOOPAMHAT AETAIN K OCAM KOOPIHIAT CTutiid,
L"l'u;;gzgsnca" MHCTPYMEHTA K CHCTEME OTCHE Tl
v 5.2.1. YeraoBka 1 3aKperieine 3aroToBKy. ‘
3aroTOBKA YCTAHABIMBACTCA HA CTON W KPEMHTCS C NOMOILBIO NPHXBATO H yIOPOE.
1522, VCTaHOBKA U KPEINIEHUE PENYLLIEro HHCTPYMEHTA. -
HeoBxoMbill peayuit HUCTPYMeHT s 00paboTri Ae1aih, yerananitsacto b
oupeneséHHbie N03MLHK HHCTPYMEHTANLHOIO MAra3HHa Cotyiaciio YNPABIRIOUIEH
NPOTpaMMb! CACHYIOIINM GOpa3om:
[lepexmoddreny W3 aBJOMATHYECKOIO PEKUMa EPEBECTH B PEAKUM «HAHMA LKA,
,

BRIOYHB TymOiep BBepX, nepeiith 8 perunm "ucxoanoe”. Hepemeuietie
CTOMA 110 TPEM KOOPJIHHATAM B HCXOHOE OCYLMECTRITH HOOUEPEUILIM BRIHOUCHHEN

iymBepon®s y¥; Z¢.
COOTBETCTBYIOUIMX  KOOpUuHAT. Jlojukua DPOWSOHTH  OPHEHTALMA  HIMHIe ¢
HHCIPYMEHTOM. JIBHAKEHHE Marasuiia BIEPEN OCYLIECTBIL, LOCTaBHE cyduicp i

BEPXHEE HOJIOKEHHE E Ha TIC paouctnem Tymdaepa BHH3 *H’ PasIHUt 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, * TOADEM # OTBOL Maldshitl OCyHlectiiberon o OOPATHON
HOPHIKE,. NIEPEBOIst TYMOJIEPE B BEPXIce IOA0KCHHC.

e AT

2.3 pasgska ocell KOOPAMHAT CTANN K OCHM KOOPIHHEAL Cralihit.

B iniHiens PPe3epioro CTadka jaKpeliite HHAMKATOPHLIT HEITPOHCRITeIL prc. |
WM ONTIYECKHiT  HEHTPOMCKATEN s puc. 2. B UCHTPAILHOE  OTHCpUTHC  Cloli
YCTAHOBHTE (NThIPL (HEHTP).
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Hpoussepirie BrIX0n CTOMG 8 MCXOLHOE ITOMOKCHNE 1O tyniry 5.2 0
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BEOUNE TyMOnep sHiS BEPEiTH B3 pewtint "Hidiaara"
LleHp yeranosoquoro ureaips yCTaRHARIMBACTUN TOUYHG MO o Lio winalite s, o
T ICHSE TOYHO coBnahagt o ih.‘.H'i'!)OM LTRSS POEG, Kot g Bioiiodeidie o i
MHANKATOPA (pH Cro BPdCrin OCTEHETCH HEHSMCHHELIM HIH waild Koprposuinie
PDUCKH ORYISPY COBHBAHCT © PUHCKAaMK Ha twpe. locie cotsiciing Huirpa
HTHIPH ¢ OCLIG tIHHHACIB BRIBEMTC HA DRPal nooiepdnno oo X Y oraaiities
B

BP; X35> | . -
N Do HOHAHHBIE SUNMINETE B PADOMYIO  FCTDadh, Hanpiacp, XK
310165,

BP; {} "
4 3 oo danteie Y OC - 147255,

Koopiauuary to ocu Z apumem - Z OC - 92000

: e g .
Ha HC nepesifiouatenn, (epesec i 8 peskdy nporpania’ «-—-—p! L T i
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5204 "Hpupsizka" HHCTPYMEHTE K CHCTeMe oTcuéia.

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

PEHYUIETO HHCTPYMEHTA.

TipousseiuTe BBIXOM CTONA 1O OCIM B HCXOAHOE MONOKEHHE HO HynKry 5.2
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CorNdacHo  yupaBisiowiel  (IporpaMMbl  1MOABEAUTE  NepBbiit  HucTpynment Tl w
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HaJMaAKd , HAKATHEM KJIaBHIU BLIBEAMTC HA DKPAH OCh
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caepiom 11,
3nauenue, nanpumep: ZOC ~183500 sanicuisaem B padouyio rerpain. Taxov e
JACACTRUE [IPOHIBOAUM C HHCTPYMEHTOM - T2 /dpesa/ u suauctne, naupunicp: Z0OC
- 190890 3anucbiBacM B pabouyto TeTpaikb.
Must onpeneliens KOPPEKIBY HA JUIHHY PEKYIIEID HUCTPYMEHTH HPOiBeiic
HEOOXO/IHMbIE BBIMHCHCHHS.
1o nporpamme 8 06paborTke pctalln npumersicien Gpesa - Ha Hed HeoOROAMO
BBECTH KOPPEKLMIO HAa Pajiyc.
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HO TEXHIKE DESOHACHOCTR Upi HposeRenng sudopaiopniy palor »

(3 t

aapopatopen UPesnoaornveeroe obopy tosaine
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#cHie HedeHpaBHOCTER DHCK IPHYCCROI AT SeRiieC =0l dacted
CraHKd, 3alHTHEY OFPiadieH i HeMeiieitig COOONIIL G0 oM HPCHEARITEHI
I AHO0PUHTY. i
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NYUDLT ¥YIPABJIEUMM YYITY 2P32.

L MHAMKALH S BPALUCHIHS HITTMHIES,

2.
3.
4.

6.

TymOnep uxcanmnu marazuna»

Tymbaep nacoca oxdanienns.
lepersitouarens HanpapaeHus Bpailen s,
Heperniouatesib Auaiia3oHa CKOpoCcTei
Harpyska npMBOaOB WnyUHAENS.

Fymoiep BpalleHits Marasuta.

JIBHaenue MarasmHa BBEpX-BHUS.

9. JdBuKenne Matasinha Bliepea-Hasaj.

10,

Hepexmiouarens CKOPOCTER LUTHH IS
fTyck nporpammet.

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 mnuHgens.
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JIucer corsiacoBaHus

Jonosnenust u n3meHeHust kK koMmiuiekty KOC Ha y4eOHbIi rox

Homomaenus u u3MmeneHuss Kk komriuiekty KOCHa yUeOHBIA TOJ| TIO JMCIUITIMHE

B xomrmexT KOC BHECEHBI clie IyIomre N3MEHEHS:

Homomaennss u  wm3MeHeHus B komruiekte KOC  oOcyxmensr Ha 3acemanuu  [IK

« » 20 r. (mpoTokoi Ne ).

IIpencenarens ITLK / /




ITaket 3xk3ameHaTopa
[Ipu mnpoBenennn auddEPESHITUPOBAHHOIO 3adeTa Tpynma ACIUTCS Ha JBe

IMIOATr'PYIIIIBI. KonnuecTBo BApPUAHTOB 3adaHUA IJI1 CTYACHTOB — 15.






JIucr corsiacoBaHus

JonosHenus: u naMeHeHust kK koMiuiekty KOC Ha y4eOHbII rox

Homonnenus u usmenenus k kommiekry KOCna Y4EOHBIA TOJ] TIO JUCIUILINHE

B xommiexktr KOC BHECeHBI ciieAyIomue n3MeHeHUS:

Homomnenuss u  w3MmeHenus B kommuiekre KOC oOcyxmensr Ha 3acemannu 1K

« » 20 r. (mporokon Ne ).

IIpencenarems ITLK / /




COJEPKAHME

1 [Mpaxtuyeckoe 3ausarue Nel «IlomoOparh cMeHHBIE 3y0UaThie Kojieca st
Hape3aHusi METPUUECKON TI0OMMOBON U MOAYJILHOM pe3bObl HAa TOKApHO-
BAHTOPEZHOM CTAHKE . .« ¢« e vttt enttee ettt e ettt e ettt ettt e et e e eeeeeeeaneeeeneens 4

2 Ilpaktnueckoe 3ansithe Ne2 «PacueT HaCTPOMKHU AETUTEIBbHOU TOJTOBKMY. ....... 9

3 Ipaktuaeckoe 3anstre Ne3 PacdyeT HacTporku 3y0000padaTHIBAIONINX CTAHKOB:
3y00/0JI0€KHOTO Ha Hape3aHue TMpsAMO3y0oro kojeca W 3ybodpe3epHOro Ha
Hape3aHUE MPAMO3YOOTO U YEPBSITTHOTO KOTIECA .. uvvennreenreennneenneenneennnenns 12
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IIpakTnueckoe 3ansatue Nel
Tema: «IlomoOpaTh cMeHHBbIe 3y04aTbie KoJieca /AJIs1 Hape3aHHs
METPUYECKOM JAI0MMOBOM W MOAYJbHOM Ppe3bObl Ha TOKApPHO-
BHHTOPE3HOM CTAHKe».

Heab: Hayuutbcst paccuuThiBaTh NepeAaTOYHbIE OTHOLIEHUS U MOAOHPATh
CMEHHbIe 3y0UaThle KoJieca AJis TUuTap KOpoOKH Nepead TOKaApPHbIX CTAHKOB.

OO0niue cBeneHus

['mrapoit Ha3BIBAIOT YCTPOWCTBO, IO3BOJISIIOLIEE MU3MEHATH NEPEAATOYHYIO
BEIMYMHY 3y04aThiX Tiepefad IMyTeM CMEHbl KoJjiec. B KOHCTpyKuusax
METAJUIOPEKYIIUX CTAHKOB MPUMEHSIOT OJTHOMAPHBIE, IBYXIIAPHBIE U TPEXITAPHbIC
rutapbl. Hanbonee yacto BCTpeuaroTcs B CTaHKAxX ABYXMapHbIe TUTapbl. Kaxmyro
ruTapy cCHaOXKaroT ONMpeIeNIEHHBIM KOMIUJIEKTOM CMEHHBIX 3y0UaThIX KOJIEC.

JInst  TOKapHBIX CTAaHKOB PEKOMEHIYIOT CICIYIOMHMA HaO0Op 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.

YroObl nogoOpaHHbIE CMEHHBIE KOJIECA CMOIJIM MOMECTUTHCSI Ha TUTape U
yCIJIOBUS 3alleTIIEMOCTH, KOTOPOE UMEET BU/L:

a+b>c+20

c+d> b + 22

Haubonee yacto moabop CMEHHBIX KOJIEC MPUXOAMTCS MPOU3BOAUTH MAJIS
Hape3aHusi METPUUECKOMH, TIOMMOBON U MOMYJIHHOU Pe3b0.

YroObl HAa TOKAapHOM CTaHKE Hape3aTh pe3b0y Ha 3aroTOBKE HEOOXOIUMO
COOOIIUTH pE3ly BIIOJHE OMNpPENECHHOE MO OTHOUIEHHWIO K YacTOTE BpallleHUs
IIOUHAENS [pPSAMOJIMHENHOE  JBHW)KEHHWE BIOJb OCH  3aroToBkd. Peser,
YKpEIJIeHHbI Ha cynnopre. lloiydaeT npsMOJMHEWHOE IBUKEHHE BIOJIb OCH
3arOTOBKM OCH 3aroTOBKM OT XOoJ0oBoro BuHTa Py, = 12.mm, KOTOpBIii
IIPOU3BOJAUTCA BO Bpall€HUE OT IUNUHAECHS 4epe3 Mepenady LHUIMHAPUYECKUX
3y0uateIx kojec (£, /Z,)*(Z,/Z3) n cmeHHbIX 3y0uaThix koJec( a/b)*(c/d)

Iopsiiok BINOJHEHUS PadOThI

1JInss mombopa CMEHHBIX KOJeC JUIsi Hape3aHusi METPUYECKOHW pPe3bObI
MOJIb3yeTCA CIIOCO0 Pa3ioKeHUs Ha MPOCThIE MHOKUTEIU

3m.. | Apk. Ne Jlokym. THoonuce | Jama
Paspa6 Jlum. Jlucm Jlucmos
[lepesip ‘ |

138pyu
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ICM N PX.B.*iHOCT.’ rﬂe

I\ -TIEPEIATOYHOE CMEIIEHHE CMEHHBIX KOJIeC (TUTapbl M01aY)

P, — wae napesaemoii pesoooi

P, .. — waz xo006020 sunma

Ihoer. — NEpeoamoutoe omHouleHue NOCMOAHHBIX 3Y04amulx KoJiec

2. Jlns momOopa CMEHHBIX KOJIeC JJI Hape3aHusl JOWMMOBOM M MOIYJIbHOU
pe3bd HCMONb3yeTcss CIOocoO 3aMEeHbl YacTO BCTPEYAIOLIUXCS YHCENT
NpUOINKEHHBIMU APOOSIMHU.

2.1 1nst Hape3aHusi NIOMMOBOM pe3bObl

. 25,4
Iy = ————,20¢e

K*PX.B. * 1l'IOCT.

K-uncno HUTOK, TPOXOASIIMX HAa OJIMH JIFOMM Hape3aeMou pe3bObl.

1" = 25,4 = 127

=254=—
2.2 Jlns Hape3aHust MOIYJILHON Pe3bObl
iCM - I(*T[—*m,rﬂe

~ K#Pyp *inger,
M- MOAyJIb Hape3aeMoM pe3bObl,
K- umcno 3axo/10B Hape3aeMoil pe3bObi.
[Ipu moabope CMEHHBIX KOJEC TMTaphbl MOHO BOCHOJIb30BAThCA CIEAYIOIIUM
MPUBOJIOM 3Ha4YeHus 1” u m:

. 127 _ 1600 _ 40-40 _ 432 _ 18+24 _ 330 _ 11+30,
5 63  7+9 17 _ 17 13 _ 13 °
_47*127_47*127. — 0.0005

M= ey E ~ 2xEagE | Moepewnocms = 0,

12127 0.021

M=oy noepewmocms = 0,

19 %« 21 0.004

T = — 5 noepewnocms = 0,

22
= :norpemwrtHocTb=0,12

[locne mombopa CMEHHBIX KOJIEC THUTapbl MPOBOAMUTCS IMPOBEpKA Ha
3aleIUIIEMOCTb.

[Ipumep 1. I[lomoOpare cMeHHBIE Kojieca THTapbl Mojaay JUisl Hape3aHus
METPHYECKOH pe3bObl, ecu Py, = 12 MM, P, = 5,5 MM, ijger, = 1.

. a c P, 5.5 11%x2%2 110 4 110
= — % == = = = = — ==
o T AT P %l 1%12 12#2#2%2 120 8 120
50
~ 100

a=110; b=120:; c=50; d=100.
ITpoBepka Ha 3aLETUIIEMOCTD:
atb> c+ 20 c+td>b + 22

13
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110+120> 50 + 20 50+ 100 > 120+ 22
230> 70 150> 144
Ipumep 2. 3amena P, BRIPaKEHHOTO IECATUYHON JPOOBIO NPOCTOM JpOObIO,

eciu Py, = 12 ymm, Py = 1,25 mm, iper, = 1.

a_c P, 5 5#¢1 _1 5 20 25
— — —_ . — = % J— —

iy = g =Sl 5 20,25
M b d Py s *Inocr. 4 412 4 12 8 60
Takue kojieca B IITKOBOM Ha60pe CCTh.

[TpoBepka Ha 3a1eIIIeMOCTh:

atb>c+ 20 20+80= 20 + 20

ctd=>b + 20 25+60=> 80+20,

kosieco «b»=80 He BoOMAET B 3allEIUIEHUE ¢ KOJiecoM «a»=20

IToMeHsieM MecTamu KoJieca, CTOSIIIME B 3HAMEHATEJIE, TOT1a
A ¢ 20 25
b d 60 80
IIpoBepka Ha CHETUISIEMOCTb:
20+60> 25 + 20
25+80> 60 + 20
3anemisieMocTb ooecrneyeHa.
[Ipumep 3. IlomoOparte cMeHHBIE Kojieca THTapbl MoJAay JUIsl Hape3aHHs
JTIOWMOBOM pe3bObl, €CITM YKCIO0 HUTOK Hape3aHus AOMMOBOM pe3bObl 7 Ha
17, Pyp =12 mm.
OmnpeznenuM mar Hape3aemo pe3bObl B MM:

1» = 25,3995 mwm;

p 253995 127 127 _ 127 _ 127+1x20 _ 127 20,
p 7 5¥7  60%7  60%2%3,5  120%3,5%+20 120 70’

ITpoBepka Ha 3aleTUISIEMOCTD!

ath>c+ 20 127+120= 20 + 20

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

Koireco «b»=120 He BOWAET B 3allEIUIEHUE C KOJIECOM «a»=127.

IToMeHsieM MeCTaMu KoJjieca, CTOSIIME B 3HAMEHATEIIE:
A _c _ 127 _ 20
b d 70 120’
ITpoBepka Ha CLEILIIEMOCTE:
atb>c+ 20 127+70> 20 + 20

ctd>b + 20 20+120= 70+20 ,

3anenaseMocTh Kojlec 00ecnedeHa.
[Ipumep 4: TlomoOpaTh CMEHHBIE Kojieca THTapbl MojAay ISl Hape3aHus

MOJYJIbHOU pe3bObl, ecan M=3 mm, N=1, P, , = 12 mwm.
Onpenenum miar Hape3aeMoi pe3bObl

138



Cx3xl, Torz[aé=5= H _ 22:3+1 _ 22¢3_110 30
b d P, 7 7%12 35 120

[TpoBepka Ha 3aleTIIEMOCTD:

atb> c+ 20 110+35= 30 + 20

c+td=>b + 20 30+120= 35+20,

3anemisieMocThb KOJieC obecrneuecHa .

P

p

B otuete CJICAYCT ITIOMCCTHUTD.

HasBanue npakTudeckoil paboThl U €€ Ielb.
CxeMy Hape3aHus pe3bObl.
Tabnuily MCXOAHBIX JAHHBIX JJIs pacyeTa.

ol

Pacuets! 511 moibopa CMEHHBIX KOJIEC JJIs1 Hape3aHHsl METPUYECKOH,
JAIONMOBOM ¥ MOJYJIbHON PE3bOBbI.

3n.. | Apx. No Ookym. [lionuc | Jama




BapuanTsl 3aganus

Tabmuna 1
Bapuant | Metpuueckas pe3pba,Mm | JlroliMmoBas pe3p0a | MonynbpHas pe3pbda
1 P, =2 K=2 m=2mm N=2
2 P, =2 K=3 m=1 mm n=4
3 P, =12,5 K=6 m=1 MM nN=2
4 P, =85 K=12 m=4 mm n=1
5 P, =45 K=10 m=2 MM n=1
6 P, =10 K=11 m=3 mm Nn=1
7 P, =2 =8 m=1 mm N=3
8 P, =6,5 =7 m=6 mMm N=1
9 P, =25 =4 m=2,5 mm N=1
10 P, =375 K=5 m=5 mMm n=1
11 P, =225 K=5.5 m=3,5 mm n=1
12 P, = 1,75 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 Nn=1
A 7—
3 | ape | Vo ooy, N mtionue | tama




IIpakTHyeckoe 3ansaTue Ne2
Tema: «Pacyer HACTPONKHU AeTUTETbHOU IOJTOBKH.

1. llesan padoThI:

1.1. HayuuTbcsi mpou3BOAUTh pacueT HacTporku Y I s aesneHus 3aroToBKU Ha
3aJJaHHOE  YMCJIO 4YacTed METOJaMM  HEMOCPEACTBEHHOrO, TMPOCTOr0 U
nudhepeHITMPOBAHHOTO JICTIEHUS.

2. Conep:xxanme

2.1. TIpou3sBecTu pacyeT HEMOCPEACTBEHHOI0, TPOCTOro u auddepeHInpoBaHHOTO
JICJICHUSI TI0 33JlaHUI0 TaOJIUIBI BapUaHTOB. JIMMO NETUTENbHONW TOJIOBKA WMEET
psan OKPYXHOCTEHN no CJIEIYIOIIUM KOJINYECTBOM OTBEPCTHIA:
16,17,19,21,23,29,30,31,33,37,39,41,43,47,49,54. HabGop CMEHHBIX KOJEC C
yuciamu 3yoneB: 25 (nBa), 30,35,40,50,55,60,70,80,90,100.

2.2. Ilpou3BecTu pacyeT HACTPOUKHU TOPU30HTAILHO-Gpe3epHoro cranka u Y I Ha
¢dbpe3epoBaHre BUHTOBBIX TOJIOBOK.

3. MarepuajiibHOe o0ecrieueHue

3.1. YepTerkHble MPUHAAICKHOCTH.

3.2. Kunemaruueckas cxema cranka moj. 6HS1.
3.3. Kanbkynstop.

4., TlopsA0K BHINOJIHEHUS] 3aAHATHUS

4.1. Tlo 3amaHHOMY BapuaHTy NIPOM3BECTH pacueT U HACTPOUKY JIMMOOBOM
JEUTENbHON TOJIOBKM Ha HEMOCPEACTBEHHOE, MpocToe U AuddepeHIInpoBaHHOE
JIeTICHUE.

Tabnuita BapuanToB Nel

JIEIICHHE | HETOCPEACTBEHHOE | ITPOCTOE muddepeHmanbHOe
NoNe
BapHAHTOB
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. Tlpu HENmoOCpeNCTBEHHOM JICJICHUU YUCIIO TPaayCcoB (IEIeHUI) OmpeenseTcs
o ¢popmyre:
360
L=— (1)

z
I'ne Z — o BapuaHTy 1711 HEMOCPEACTBEHHOTO ACICHUS.

4.3. Tlpu mpocTOM JEJCHUU OIpENeNiieM 4YHUCIO OOOPOTOB PYKOSTKH «A»

OTHOCHUTCJIBHO ACIUTCIILHOIO JUCKa I10 YPAaBHCHHIO
N

=~=a+ g ()
rae N =40 — xapakrepuctuka /I,

Z — 110 Tabnuile BApUAHTOB JJIsl IPOCTOrO JACICHHUS,

a — LEJ0€e YUCIIO 00OPOTOB PYKOSITKH,

( — YKCIIO OTBEPCTUH ACIUTEIHHOU OKPY>KHOCTH,

P — yucio maroB o JE€IUTENIbHON OKPYKHOCTH.
[TPUMEP: Paznenuts 3arotoBky Ha Z = 88 uacreii, N = 40.
4 15

N 0 40 5
m=2=2=-0+2=0+2=0+
Z 88 88 11 33

JleneHue nMpou3BOANTCS HA IETUTEIBHON OKPYKHOCTH C 33 oTBEpCTHsMH depe3 15
OTBepCTUi (I1aroB).
4.4. Tlpu muddepeHIMATILHOM JCICHUH IS IO00pa JIEIUTEILHON OKPY>KHOCTH
3arOTOBKa JICJIMTCS HE HaA 3aJaHHOE 4YHCIO 4JacTed Z, a Ha OJrbKauIilee 4ucio
OosbIIee WK MeHbllee Zy — (KOTOpOoe COKpalaioch ¢ XapaKTEPUCTUKON TOJIOBKU
¥ MOTJIO OBITh Pa3/IeJICHO MPOCTHIM JICIICHUEM ).
Uucno 060poTOB PYKOSTKH OY/IET:

N P
Il,=— =a+-

zZd q
3a BpeMs JelieHHsl JUMO depe3 CMEHHbIe Koyieca a, b, C, d JIOMOJHUTEIBHO

1 a c
noBepHeTcs Ha [Lnomn. = 2 5 7 obopora.

[ToBOPOT PYKOSITKM JEMUTENHLHON TOJOBKH OTHOCHUTENIBHO JTUMOA OyIeT SBISATHCS
CYMMOM 3THUX 2-X ABUKEHHH, T.€.
N_N , 1 a c
I[I=1Ilo £+ [Imon. WM —=—+ --—-—
Z Zp — Z B d
N3 nmocnenHero paBeHCcTBa HAXOAUM MEPEIATOYHOE OTHOLIEHUE CMEHHBIX KOJIEC:
a c N N a c Nx(Z) -Z
_._:(_i_z;_-_:i&
B d ‘zZz$’7'B d Zd
[Ipumep: Paznenum 3arotoBky Ha Z = 69 yacteil Ha [EIUTEIBHOM TOJOBKE,
umeromen N = 40.

[Tpuaumaem: Z¢ =70

JleneHue mpon3BOAUTCA HA JETUTEIBHON OKPYKHOCTH ¢ 21 orBepcTuem uepes 12
oTBepcTuid (maroB). OnpenensieM CMEHHbIE KoJeca:
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a c _ N(Zd-Z) _ 40(70-69) _ 40
B'd  zo 70 70

Koneco ¢ uncnom 3yoneB 40 ycTaHaBIMBaeM Ha MIMHUHACIbHBIA BaIUK, a 70 — Ha
BaJl IPUBOJA LIMUHAENSA: T.K. IEpPelaTOYHOE OTHOIIEHHE MOJYy4uiIoch (+), TO
Mexay konecamu 40 m 70 Hamo yCTaHOBUTH OJHO IPOMEXKYTOYHOE KOJIECO C
JHO0BIM YUCIIOM 3yObEB, UMEIOIIIUXCS B HA0Ope.
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IIpakTHyeckoe 3ansaTue Ne3

Tema: «Pacuer HACTPONKU 3y0000padarbIBalOIINX CTAHKOB:
3y0010/10€:KHOI0 HA Hape3aHWe NMpPsAMo3y0oro koJseca U 3y0odpe3epHoro Ha
Hape3aHue NMPSAMOo3y00ro M YepBAYHOr 0 KoJIeca»

1.IEJb:

1.1. TlpousBecTd  TOJHBIA  pacyeT  OCHOBHBIX  DJEMEHTOB  HaJaJKu
3y00/10710€KHOT0 cTaHka Moj. 5140 no 3a1aHHOMY BapUaHTY:
— YacToTa JBOMHBIX XOJIOB;
— JJIMHA XO0Ja JI0JIOSIKA;
— TruTapa JeleHus U OOKATKU;
— KpyroBas mojaya.
1.2. Tlpowu3BecTu NMOJHBIN pacyeT OCHOBHBIX 3JIEMEHTOB HaJIAJKU 3y00hpe3epHoro
cranka MoJi. 53A30 1o 3a1aHHOMY BapHUaHTY:
— 4acToTa BpauieHus (Qpesbl;
—  BepTUKaJIbHAA M0J]a4a;
— paaualibHas Mojayva;
— TruTapa JejIeHus U OOKaTKu;
— ruTapa quddepenunana.

2. TIOPAIOK ITPOBE/IEHUSA:

2.1. O3HaKOMHTHCS C 3aJlaHUEM W YEPTEHKOM JIeTajH, MOAJIekKaIeii oopadboTke
Ha 3y00(pe3epHOM CTaHKE.

2.1.1. Tlo 3amaHHOMY BapHaHTy TMPOU3BECTH pPACUYET KHUHEMATHYECKUX IICTIeH
cranka MoA. 5140 (tTabnuua BapranToB Ne 1).

2.2. O3HAKOMHUTBHCA C 3a/laHUEM M YEPTEKOM JAETajH, MoJJjexKaleii oopaboTke
Ha 3y0o(pe3epHOM CTaHKE.

2.2.1. [lo 3amaHHOMY BapHaHTy NPOU3BECTH paCUeT KUHEMATHYECKHX IIeTIeH
cranka Mof. 53A30 (Tabnuua BapuanToB Ne 2).

2.3. O3HaKOMHTHCS C 3aJlaHUEM W YEPTEKOM JIeTajM, MOJIekKaIeii oopaboTke
Ha 3y001070e)kHOM cTaHke mof. 5S123B.

2.3.1. Tlo 3amaHHOMY BapHaHTy MIPOU3BECTU pacueT KHHEMATHYECKUX Teneit
cranka mozenu ST23B (tabauna BapuantoB Ne 3).

3. IPUHATBIE OBO3HAYEHUS:
M — MOJlyJIb B MM
Zy— KOJTMYECTBO HAPE3aEMbIX 3yObEB U3EIHS

Zg — KOJIMYECTBO 3yObEB J0J0sIKa
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| — 4KCII0 paboYuX XOA0B

4. PACUET HACTPOMKHU 3YBOJOJIBEXKHOIO CTAHKA MOJEJIA
5140

4.1 OnpenenuTh 4acTOTy IBOMHBIX XOAOB JOJOSIKA B MHUHYTY, YCTaHOBHUThH B
3aBUCHMOCTH OT BBIOPAHHOM CKOpPOCTHM pE3aHMsl U JUIMHBI 3y0a Hape3aeMoro
KoJeca.

Vyesompenensiem no tadsmiie Ne 2 1o BapuaHTy.

Tabmuma Ne 2
Monyiie Hape3aemoro KoJjieca, MM
Marepuai 3aroToBKu 2-5 5-8 ‘ 8-12
CxopocTtb pe3anust Vpe; B MM/MUH
Craip 15, 20X (tBepaocts 10 HB 180) 20-15 15-12 12-10
fgg;m 45 otoxokenHas (TBepaocts HB 120- 99-18 18-15 15-12
Cranb 45 (tBepmocth HB 210-250) 20-15 15-12 12-10
UYyrys (tBepaocts HB 140-220) 21-18 18-15 15-12
Bbponsa (tBepaocts 1o HB 150) 25-20 20-18 18-15
K onpenensiem o ta6mmie Ne 3
Tabmuma Ne 3
B... 70 25 50 75 100 125
K 2,4 4,1 6,0 7,75 9,5
_1000Vpe;
[IgB.x = 2B JIB.X/MHH

0 TAaCIOPTHBIM JaHHBIM BBIOpaTh OJIDKaliliee W COCTABUTH ypaBHEHUE
KrHeMaTtuueckoro Oananca. [Ipu yepHOBOI 00pabOTKE UCTIOIB3YETCS CIICT YOI
Pl IBOMHBIX XOJ0B B MUHYTY: 65, 92, 132, 145, 206, 296 u mecTth 3Ha4eHUil: 99,
140, 200, 220, 310, 450 nB.X/MUH 1JIS YUCTOBOM.
4.2. Pacuer qirHbI 10J10sKAa:
L=B + 2K, mm
rae L — qmmHa xoxna 1oia0ska, MM

B — nnuna 3y6a Hape3aemoro koseca, MM (Tabmuia Ne 1)

K — Tabmmma Ne 3
4.3. Pacyet rutaphbl AeJICHHUS U OOKaTta.

CocTaBUTh ypaBHEHHE KHHEMAaTUUYECKOrO OajlaHca:
1 90 56 46 54 a c 33 32 38 1 1 ac 27

Z; 1 46 54 36 b d 33 32 56 190 Zb d Z
[TomoOpath cMeHHBIC Kojieca ruTaphl a, b, ¢, d, mpu 3ToM cienyer ydects,
yt0 a+b=120, ac=k'2-Z,, rae k=1,2.
HaGop cmenHbIX 3y0uaThIX Kojec TUTapbl JaejeHust u ookara: 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. Hactpolika KpyroBou nojgavu:
4.4.1. BoiOpaTh 3HaU€HHE KPyroBoi moaauu no tadmuie Ne 4.
4.4.2. Tlono6patpb Onmkaiiiiee 3Ha4€HUE 10 MACTOPTY:
0,14, 0,18; 0,22; 0,29; 0,36; 0,45; 0,59; 0,75.
4.4.3. CocTaBUTh YpaBHEHUE KUHEMATUUECKOro OajaHca IIeNu KPYroBbIX MOay:

365 2 44 45 40 36 54 46 1
1,£[B.X ﬁ 0,985 ﬁ % % ﬂlkng E % % T[,[[g = SKp
_ 298" S5y,
lkn_T; Ag=m-Z,
g
Ta6auma Ne 4
XapaxTep 00KaTKu O6pabar. | Monyn | MomHOCTb IpUBO/ia CTAaHKA, KBT
matepuan | bwmM, | 1,0...1,5 ‘ 1,6...2,5 2,6...5,0
1o Kpyrosas nogaua non0skaSyy, MM/AB.X
1 2 3 4 5 6
UepHoBoe Hape3aHue - 4 0,35...04 | 0,4...045 -
o IOCJEAYIOIIEee 6 0,15...0,2 | 0,3...04 | 0,4...0,5
JTOJIOJICHUE 4 04...0,5 | 0,45...0,5 -
I 6 | 0,16..0,2203...045 | 04...0,5

HucToBOC HApE3aHUC |  .ranp - 0,25...0,3 .
1o CILJIOIITHOMY 2-3
MaTepHaﬂy IIyl“yH - 0,3 .. .0,35 -
HucToBOC HAPE3aHUC |  ramp . 0,3...0,35 -
0 IPEABAPUTEIBHO 4-8
06paboTaHHOMY 3y0y | YYTYH - 0,35 -

PACUET HACTPOMKHU 3YBO®PE3EPHOI'O CTAHKA
MO/JEJIA 53A30
Tabnmuua BapuaHTOB
5.1. BrIOOp BepTUKATIBHOM TTOTAYH.

Pa3mep TeXHONIOTHMYECKH TOMYCTUMOW IMOJA4M NPH HApE3aHWH 3y0daThIX KOJeC
BBIOMpAETCS C Y4YETOM 3a/laHHOrO KadyecTBa 0OpabOTaHHOW MOBEPXHOCTH,

TOYHOCTHU BY6BCB, MOIIHOCTH CTaHKa.

Sbmm/06 ompenenuTs 1Mo Tadmie Ne 7, monpaBodHble KOAGOUIIMEHTHI 110 TaOJINIIe

Ne 8.
Ta6muma Ne 7
XapaKre MontHocTs IpuBOAA CTaHKa, KBT
PAKTCED Marepuan | Moayms | 1,5...2,8 | 3...4 (5.9
00paboTKu
Ilogaua Ha ouH 060POT, MM/00
YepHOBOE cranp 45 15 | 08..12 ] 14..1,8 | 1,6...1,8
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Hape3aHue 2,5 1,2...1,6 | 24..28 | 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...22 | 18...22
YyT'yH 2,5 1,3...1,8 | 2,6...3,0 | 2,6...3,0
4,0 1,8...22 | 2,8...3,2 | 3,0...35
YucroBoe craits 45 1,5-2 1,0...1,2
Hape3aHue 10 3,0 1,2...1,8
CIUIOLITHOMY YyT'yH 1,5-2 1,2...14
MaTepuany CephIi 3,0 1.4...1,8
Tabmuma Ne 8
B 3aBHCMMOCTH OT MEXaHUYECKON XapaKTEPUCTUKH CTAIIN
Mapka | Tsepmocts | Koaddu Mapka cranu Teepnocts | Koaddu
cTaiau HB [IUEHT 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 18XI1II, 20X
B 3aBUCHMOCTH OT yrja HakJIOHA 3yObeB
VYron HakIOHA Koaddumment

3yObeB, rpa. OnHOMMEHHOE HampaBiiecHHe | Pa3HOMMEHHOE HalpaBJICHHUE
3y0a KoJjieca M BUTKOB (pe3bl | 3yDa 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 ToOma4y SpC YYETOM IONPABOYHOIO KOdI(PPHUIMEHTa W TIPUHSTH
OJKaiIee MEHBIIIEE 10 CTAHKY.
Pspn Beprukansusix nomau: 0,65; 0,83; 1,02; 1,31; 1,65; 2,04; 2,62; 3,3.

. S
OnpenenuTs nepeaTOuHOe OTHOLIEHUE KOPOOKH nepenay iy, = 2—’;

5.2. OnpenenuTh CKOPOCTh Pe3aHUsL.

Vpes ompenenuts 1o Tabmuie Ne 9, mompaBouHble KOA(DQPHUITUEHTHI IO
tabmure Ne 11.

[Ipn 4YmrcTOBOM Hape3aHUW IO MPOPE3aHHOMY 3yOy N0 IIEPOXOBATOCTH
Ra=3,2 1 momaue Sp=2,0...2,5 MM/00 CKOpOCTh pe3aHHs MPUHUMACTCS B MpeeIax
Vpes=22...24 M/MuH.

[Ipn 4ymrcTOBOM Hape3aHWW IO MPOPE3aHHOMY 3yOy N0 IIEPOXOBATOCTH

Ra=1,6 n mogaue Sp=0,7...0,9 MM/00 CKOpOCTh pe3aHMs MPUHUMACTCS B MpeeIax
Vpes=18...22 M/MuH.

Ta6muma Ne 9
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Xapakrep [Togava, | Moaynb Hape3aemoro 3yda M, MM, 10
00paboTKH Sp MM/00 | 3 4 4
CkopocTb pe3adus Vpes, M/MUH | MomtHocTs N, kBT

UYepHosoe 0,8 57 57 0,7
Hape3aHue 1,1 48 48 0,8
moyx  TocCIIe- 1,5 42 42 0,9
AYIOLLYIO 2,0 36 36 1,1
00paboTKy 2,8 30,5 30,5 1,2

3,7 26,5 26,5 1,4
YucroBoe 1o 0,7 60
Hape3aHue Mo 0,9 48
CIUTOIITHOMY 1,1 41
MeTaTy 1.3 35 [IlepoxoBaTOCTh MOBEPXHOCTHU

16 29 Ra=3,2 MKkm

2,0 24,5

2,5 20

Tabmuma Ne 10 OceBble nepemMenieHus

Mopyie Hape3aeMoro UYuciio Hape3aeMbIX 3yObeB
3ybuaroro komecam, | 12 | 20 | 30 40 | 60 | 80 | 120
MM KonnuecTBo oceBbIX nepeMeniennil hpesbl
1 13 10 8 7 6 3) 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
[TonnpaBouHbIe KOIPHUITUEHTHI HA CKOPOCTh PE3aHUS
Tabmuma Ne 11
B 3aBUCHMOCTH OT MEXaHUYECKUX XapaKTEPUCTUK CTaIH
Mapka crayim Teepnocts, HB Koaddunument 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 3aBucuMOCTH OT KOJIMYECTBA OCEBBIX HepeMeHIGHI/Iﬁ (prSBI

KonuuecTBo nepemeniennii hpessl, w

Koaddumment Ko

0 1,0
1 1,1
2 u Gostee 1,2

B 3aBUCHMMOCTH OT yrja HakJioHa 3yObeB

Yron HakjI0OHA ‘ Koaddunment, Kpy

VYroi HakIOHA ‘ Koaddpunment, Kgy
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3yObeB, rpaj. 3yObeB, rpaj.
0 1,0 45 0,8
15 1,0 60 0,7
30 0,95
B 3aBHCHMOCTH OT KOJIM4YeCcTBa pabOYUX XOJ0B
KonmndectBo pabouux x0/10B Koaddumment K,

OnuH pabouunii Xon 1,0

JIBa pabounx xoj1a TIePBbIN 1,0

BTOPOI 1,4

OnpenenuTh CKOPOCTh PE3aHUSI U C YIETOM MOMPABOYHBIX KOIPDUITEHTOB.

5.3. Pacuer yacTotsl BparieHust ¢ppesbl o hopmylie:

__1000v 1
nq)p = d MM

[TpuHATH OnrKaliniee MeHbIee 3HaYCHNUE YaCTOThI BpaIllCHUs (DPE3bI.
Psn wactor Bpamenus: 50, 63, 80, 100, 125, 160, 200, 250, 315, 400.

5.4. PacyeTt neicTBUTEIHHOM CKOPOCTH pe3anus 1o popmyie:

T dg, N
Uy = ——00 P /Nl
1000

5.5. Pacuer BpaleHust 3aroToBKH (TUTaphbl ACICHUS U OOKATKH )

['mTapa oOkara u AelieHUsS PAacCUYUTHIBACTCS (HACTPaMBAETCs) U3 YCIIOBHUA, YTO 3a
. . . K

OJIMH OOOpPOT YEPBSIYHOW MOAYJIBHOM (pe3bl CTOJ C 3aroTOBKOM CHENaeT p

oboporoB, rae K — uucno 3axomoB uyepBsiuHOW ¢pe3bl, Z — 4YHCIO 3yObeB
Hape3aeMoro 3y04aToro Koieca.

Lnen

[IpoBepuTh MoOmOOpaHHBIE 3yOuyaThle KoOJE€ca Ha YCJIOBHUS CUEIUIAEMOCTH IO
BRIpaKEeHUsM: a+b>C+(20...24); a+b=96; c+d>b+(20...24)

5.6. Pacuet monosHUTENLHOTO BpallleHUs 3ar0TOBKH (Tutapbl Audpepenimana)

I'mrapa auddepeHimana HacTpauBaeTCs U3 YCIOBUS, YTO 32 BpeMsl MEpPEMEICHHUS
cymnmnopra ¢ gpe3oil B BEpTUKAJIHLHOM HANpPaBJICHWU Ha BEJIMYUHY IIara BUHTOBOMU
KaHaBKHU TB.K 3aroTOBKa CENAET JOMOJHUTEIHHO OJWH MOJIHBIA 000POT.

Pacuer yuncen 3yObeB AuddepeHinaia CMEHHBIX KOJIEC THTAPhl IIPOU3BOAUTCS 10
dbopmyiie:

K r 6-Sinf

LS mK
rief — yroj HaKJIOHa BUHTOBOM JIMHUU 3y0a 3arOTOBKH,

M, — HOpMaJIBHBIN MOYJIH pe3epyeMoro 3y0a,

K — gncio 3ax0/10B 4yepBIuHOMN (Hpe3bl.
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5.7. Pacyer yria HakioHa OocH (pe3bl OTHOCUTEILHO TOPU30HTAILHOTO TOpIA
3arOTOBKH.

[Ipu 00paboTke NIWIMHAPUYECKOTO KOJeca C BHUHTOBBIM 3yOoM, (¢pe3epHas
rOJIOBKa CTaHKAa C YCTAHOBJICHHOM Ha ONpPaBKY 4YepBAYHOU (hpe3oil JoKHA OBITH
pa3BepHyTa OTHOCUTEJIBHO 3arOTOBKU Ha CTPOrO ONPEIEICHHBINA YTOJI.

Yron HakioHa ocu  (pe3bl OTHOCUTENbHO TOPU3OHTAIBLHOIO TOpLA
YCTAaHOBJIEHHON Ha CTAHOK 3arOTOBKM 3aBHCUT OT BEJIWYWHBI YIJIOB HAKJIOHA U
MoJIbeMa 1 HaIPaBJICHUS] BAHTOBBIX JIMHUU (pe3bl U 3arOTOBKHU.

Ecnu BUHTOBBIC JMHWUU 3arOTOBKH U (Dpe3bl OJHOMMEHHBIC, YO HAKJIOHA
ocu (ppe3bl K TOPILY 3arOTOBKHU OMpeesieTcs o Gopmyie:

p=p—-5
I'ne f— yron Hakinona 3y0a K OCH 3arOTOBKH,
[1 - yroa nmoabemMa BUTKOB (Ppe3bl 10 IeTUTEIbHOMY IIUIHHAPY.
Ecnu BUHTOBBIC TMHWY 3aTOTOBKH M (pe3bl pa3HOMMEHHEBIE, TO
p=p+p
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 (3mT), 63, 64, 65, 67, 68, 69,

70, 71, 72 (2ur), 73, 74, 75, 77, 79, 82, 83, 85, 86, 87, 89, 91, 92, 94, 95, 97, 98,
100.
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OTYET
I10 IPAKTUYECKOMY 3aHATHIO Ne 3
Pacuer nactpoiiku 3y0000pabaThIBaIOIINX CTAHKOB:
1. 3y6omon0exHOro Ha Hape3aHue MPIMo3y0oro Kojeca.

2. 3ybodpe3epHOro Ha Hape3aHUe MPSAMO3y00ro U YePBIUYHOIO Kajeca.
3. 3ybocTporareibHOro Ha Hape3aHue MpsiM03y0o0ro KOHMYECKOro KoJieca.

PACYET HACTPOMKHM 3YBOJOJIBEXXHOI'O CTAHKA MOJIEJIU 5140
XapakTepUCTUKA IETAIM U HHCTPYMEHTA

JlaHHBIE 110 pacueTy

JlaHHbIe 1O KoJieC Jlannsie Ha 00paboOTKyY
Ne m, 7 B, Marepuan Z, Marepuan | Xapakrep | Hucmno Mprveuane
Bap | mm MM U3IENU OJIOsIKA OOKAaTKH | MPOXOJI.
1.1.1. PacunuTbIBaeM IE€Ib [VIABHOT'O JIBUKECHUS
Vpes— 110 Ta0uie Ne 2
B = 110 BAPUAHTY
K = o Tabmmie Ne 3
1000 - vpes
Npgx = m = AB.X/MI/IH
[IpyHUMaEM Ny x IEUCTB = IIB.X/MHUH
U _ Nygx peiicr © Z(B + ZK) _ B X/MI/IH
AEeHnCTB 1000 A .
— 940( 1420) 00 10,98 44 29 36\ 29 47\ 180
- oA 160 44 (“”“ 59’ 52) 65 (“”” 47) 365
0,985 = /iB.X/MHUH
1.1.2. JInunaa Xona moa0saka
L=B+2K= MM
1.1.3. PacunThiBaeM 1 HacCTpamuBaeM II€Mb JICJICHUSI U OOKATKU:
a2 +b=120;c=h-2 Z;raeh = 1;2
=7 C a = ;C = g Tae h =1;

190564654(163332381 1

Zg 1 46 54 36 b d 33 32 56 190 Z
1.1.4. PacuuTbiBaeM M HaCTpauBaeM IEIb KPYroBOM MOIavu:

Sip= o Tabnmie Ne 4

_ 2985,

l —_ —_

kn D'qeﬂ

Dyey=m- Zg =

" 365 09 2 44 45 40 46 36\ 46 27\ 41 46
aex 180 (“”“46) 36(””“55) 41(””“36)

24 50 40 44 36
36 54 46 1

L — MM
'54 46 56 90 "Dren = /e
1.1.5. JlanHble 1151 HACTPOMKHU CTaHKa CBECTU B TaOJHUITY:
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Pexymuii Pexxum paboThl

WHCTPYMCHT V; M/MHH | N; 1B.X/MUH | Skp; MM/IB.X | | |
Jlonbsix

psAMO3yObIi

m= Zg=

CwmeHHbIe KoJjieca JJi1 HaCTPOUKH LETH IeJICHUsI 1 OOKATKHU:

a= b= c= d=

PAYET HACTPOMKHU 3YBO®PE3EPHOI'O CTAHKA MOJIEJIN 53A30
XapakTepucTUKa JIETAIH U HHCTPYMEHTA

JanHbIE 1715 pacuera
Hapeszaemoe koseco WHCcTpyMEHT
L | Ki
No Xapak Pa, Mare
. B; yrox | Mare Yucio . | mom | kois-
Bap | My, Tep dep; puan
Z B, MM | HakJ. pua paboumnx bEMa | BO
ua | MM rpaj u3en 00pad X0JI0B MM an | 3ax0 (bpes
HTa pal. " | oTKH p bl
. JIOB
1 1
1.2.1 Pacuurtaem 1ienb BEPTUKATLHOW MOAAYM:
Sp= MM/00 1o Tadmue Ne 7
Kwvs; Kgs= o Tabsmie Ne 8
Sbg= Sb - KMS . KﬁS: MM/O6
. Sbg
lgn = 5o

— = —— | WIH—, WIH— 32 WJINn —, WiIHN —

1 . . . , ,
06331 1 40 , 54 59 54 64 64 48
— 2T = MM/00
30 /
IJie 27 — [ar BUHTA BEPTUKAILHOHN TTOIaYd, MM,
yeThIpe BUTKA Ha | groiime, T.€. 6,28 MM
1.2.2 Pacuuraem LEMb TJIaBHOTO ABUKEHUA:

2.5
72 40 18 37( 42 32)64( 32 48)32 55 20 20

Upes = 1o Tabymie Ne 9
Ky = o Tabsmie Ne 11
Koy = mo Tabmmre Ne 10,11
Kgy, = 1o Tabmure Ne 11
K, = o Tabmure Ne 11
_ _ _1000v_ 1
U = Upes " Ky " Koy " Kpy " Ky =gy = — MUH
[IpuHuMaeM 1o macroprty OnrKaiiiee MeHbIIee
Ng= MuHt
T depn
$p "*g
Useiiers = ———— =M/MHH
IeCcTB 1000
D D D 23 30 26\ 30
Ngp = 1440(unn 2850)—1(14111/1 = unu —3) - 0.985 - —(I/IJII/I — , WIH —) P
D, D, 4 45 38 42) 30
23 24 18 1
— === MUH
23 24 72

1.2.3 PacuuTbiBaeM Li€TIb BpalIEHUs 3aTOTOBKH (TUTAPY JACJICHUS U OOKATKH)
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c 24K

bern = AT Tz
IIpoBepum ycnoBue cremmieMoctr: a+b>c+(20...24)

ath=06; ctd>b+(20...24); A=190; A=
72 24 23 30 [ 40 1 K

1 - . ... A O —
06.0p = 18 94 2332 i ten F 40727 7

a+b+c+d
)2

. 4 o
rae In,=  — Mepe/IaToaHOe OTHOMICHHE TIAHETAPHOH Tepe/iadn L / F= 1

1.2.4 PacuurtaeM nens auddepeHmnmana:

fo — MO BapuaHTy

m,, — 110 BAPUAHTY K.r=85mb
I S myK
K - o Bapuanty
[IpoBepuM yciioBHE CLETIISIEMOCTH:
K+1>r+25 r+S>10+25 K+1>96
r+S>100 300>K+1+r+S5>226
Ty« _ 30 20 20 K r 25 40 1

302020 K r 25 . 401 .
Py 1 20 20 I S 150 ™ ‘nen’gq 7z~ Todsw

1.2.5 Pacuurtaem yroj moBOpoTa KapeTku Gpe3sbl:
(p =

1.2.6 /lanHble mJi1 HACTPOWKH CTaHKAa Ha O0OpaOOTKY 3aJaHHON JETald CBOAUM B
Ta0IUILy:

Ngp; Ugps Sp; Lenb JICTICHUS u | Lens auddepenimana
MUH M/MuH | MM/0O obkatkm Z; = K = fo= my=
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Tabmuma BapuanToB Ne 1

JlaHHBIE U1l HACTPOMKHN

2 | Mony [Tupu

H

g b Ha Marepuan Marepuan | Xapakrep Hueao ITpume

= Zy Zg IIPOX0

= m b A3EIns JIOJIOSIKa 00paboTKH JyaHue

/Q OB

% MM MM

1] 2 | 3 | 38 H?gggo 38 | 6PM5 | Umcrosas | 1

2 | 225 | 26 | 34 Htgiﬁo 34 | 6PM5 | Umcrosas | 1

3 25 62| 30 | Y% | 30 | 6PMS | Uncrosas | 1
Crans 45

4 3 33 50 HB=220 25 6PM5 YucroBas 1

5 | 325 | 50 25 C}Tlagzb 12800X 24 6PM5 YucroBas 1

6 35 60| 30 | O | 22| 6PM5 | Uncrosas | 1

7| 375 | 40 | 60 %TBaf;;g 25 | 6PM5 | Umcrosas | 1

8 4 25| 30 | O | 19 | 6PM5 | Uncrosas | 1
Crans 15

9 | 425 | 24 | 40 | (W05 24 | 6PMS | Umcropas | 1

10| 450 | 28 | 45 | (30 20 | 6PM5 | Uucromas | 1

11| 475 | 22 | s0 | 7 22 | 6PM5 | Uucrosas | 1

12| 5 20 80 %TBafi ; g 28 6PM5 | YucroBas | 1

13| 525 | 26 | 35 | W 24 | 6PM5 | Uucromas | 1

14|55 20 | 40 | Y 30 | 6PM5 | Uucrosas | 1

15| 6 | 18 | 50 | O™ 25 | 6PM5 | Uucromas | 1

6| 65 | 16 | 40 | V1 20 | 6PMS | Uncrosas | 1
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TABJINLJA BAPUHTOB

Tabmuma Ne 2
JlaHHbie 115 Bapuantel ITpume
HACTPOHKHU 1 2 3 4 5 6 7 8 9 10 | 4aHue
Mn 1,5 2 1 325 | 3 [175]| 375 | 35 25 4 | Hapesa
Zum 32 24 80 36 54 | 85 32 42 68 40 | emas
niecTep
B 5 17 T 18 6 g 15 10 g 13 st
0 HpaB JICB JICB HpaB JICB HpaB JICB npaB JIEB npaB 1005 8)050¢ 01
B 40 60 80 | 100 | 120 | 90 70 50 140 | 65 py;‘;eccl‘

Yy- | Cram | gy | Crame | yy. | yy- | Crams | Crame | Cramb | Uy. | KOCBIM
Marepuan T'YH Qp<60 T'YH Qu<60 TyH | TYH Qp<60 | Qv<60 | Q<60 T'YH u
saroroekn | HB= | HB= | gB=| HB= | gB= | gB= | HB= | HB= | HB= | yB= | 3y0eam
220 | 240 | 220 | 220 | 220 | 220 | 240 | 220 | 240 | 220 "

dop 55 55 50 75 70 55 80 75 65 80
K 1 1 1 1 1 | 1 1 1 1 1 | Ppesa
qepBIY
B1 320 346 354 305 200 | 224 230 145 120 245 Has
npaB | JeB | OpaB | J€B | JEB | IIpaB | IpaB | JI€B B | MPAB |
Marepuan | o ovs | pens | peMs | P6MS | P6MS | P6MS | P6MS | P6MS | P6MS5 | pems | XOAHAA
bpe3bl
XapakTep | YMCT | YHCTO | YMCT | YEPHO | YEPH | YHMCT | YEPHO | YEPHO | YUCTO | YEpH
00paboTKH oBas Basg oBas Bas oBasd | oBas Basg Basg Basg oBas
Hucro 1 1 1 1 1| 1 1 1 1 1
IIPOXOJIOB

[IpuHATH 0003HAYECHMUS:

Mn - HOPMAJTLHBIN MOIYIH (pe3epyeMoro 3yoa;

Z,3, — 9UCIO 3yOhEB HAPE3aEMOT 0 KOJIECa;

d¢p — IMAMETP YEPBIIHON MOIYIBLHON Ppe3bl, MM;

K — yncino 3axo0710B 4epBs4HOM (Ppe3sr;

Bo - yron HakiioHa 3y0a K OCH 3arOTOBKH B Irpajlycax;

B1 — yron nogbema BUTKOB (Ppe3bl MO IETUTEIHBHOMY HUIHH/PY.
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Pucynok 2 Kunemaruueckasi cxema 3yoodpesepHoro cranka mojaenu 5S3A30
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Conepxanue
1. TlosicuuTenpHas 3amucKa
2. OpraHu3aIMOHHBIC METOJMYCCKUC YKa3aHUS
3. Meroanueckue ykazanus |
4. CHHCOK HCITOJIb30BAaHHOM JINTEPATYPhI

o~ N

10
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1 IosicHuTEIBbHAA 3aANIMCKA
CamocrosTennbHas padora Nel
Ha TeMmy. «CoOCTaBUTh KHHEMATHYECKYK) CXeMy KOPOOKH CKOPOCTeIil.
OnpeneanTs reoMeTpu4ecKUil Pl YaCTOT BpPallleHMil IINMUH/AE]S U AUANa30H
peryaupoBanusi. [Ipon3BecT mocrpoeHne CTPYKTYPHBIX CeTOK M rpaduka
yacTtor BpameHuss mnuuaenas. Ilo rpaduky onpeaenurs nepeaaTo4Hble
oTHoweHusi. OnpeneuTh YMCJI0 3y0ObeB HIeCTepeH»

IIpn paboTe TEXHOJOTMYECKHX IMPOLECCOB BO3HUKAET HEOOXOIMMOCTh
BbIOpaTh HEOOXOIMMOE TEXHOJOTHIECKOE 000PYIOBaHUE JIJISl 33/IaHHOM JIeTaJH.

[IpaBuibHBINA BHIOOP TEXHOIOTHUYECKOIO 000PYI0BAaHHUE OKA3bIBAET OOJIBILIOE
BJIMSIHUE HA TEXHUKO-PKOHOMHUYECKOE TMOKa3aHHE TEXHOJOTMYECKOro mpouecca u
Ka4eCTBO M3rOTABIMBAEMOM JIETAJIEH.

Lens camocrosiTenbHOM paboThl Nel- yBEeIMYHUTH KOJIMYECTBO M3Y4aeMOIO
TEXHOJIOTUYECKOTO  OOOpYIOBaHUS,  HAYYUTbCA  COCTAaBISTH  ypaBHEHHE
KMHEMaTUYECKOro OanaHca.

CopnepxanueM caMmocTosiTelbHOM — paborel  Nel — sBnsieTcss  3ajaHue
KOHKPETHOM MOJIeJM CTaHKa M HEOOXOJMMBIX MCXOIHBIX JaHHbIX. B pabore
TpeOyeTcsl ykazaTb Ha3HAueHUE, O00JACTh MPUMEHEHHS, KOHCTPYKLHIO, MPUHIIHII
paboThl CTaHKA, BBHIOJHUTh KHHEMATUYECKYIO CXEMY 33JJaHHOTO y3J1a U COCTaBUTh
ypaBHEHUE KHHEMaTU4YECKOro OanaHca

2 Opranu3alnMOHHbIC U METOAMYECKHE YKA3AHUSA

Camocrostensayto paboty Nel mpoBOAST B KOHIIE HU3YYEHHUS TEMBbI
«Tokapusie  cranku». Ilepeq  mpoBeneHWEM  CaMOCTOSTENBHOM — PaOOTHI
npernojiaBaTelb OPraHMW30BBIBAET KOHCYJbTAllMM 1O JaHHOW pabore. Ha
OUEpPETHOM YPOKE WJIM KOHCYJIbTAI[MU MPENoJaBaTeilb BbIJAECT WHIUBHUIAYAIbHOE
3aJIaHuE KKJIOMY CTYJICHTY U3 Tpynimbl. VIcXoHbIe JaHHbBIE YKa3aHbl B TaOuIe 1.

B nepuon BeimosHEeHHs camocTosITeIbHOM paboThl Nel mpemomaBaTesb
CUCTEMATHUYECKA KOHCYJBTHUPYET CTYACHTOB [0 BO3HHUKAIOIIMM B IIpoliecce
BOMpOcaM M oOpalaeT BHUMaHUE Ha O(QOPMIICHHHM OTYETa MO CAMOCTOSITEIbHOU
pabore. OTyeT nowKeH ObITh ODOPMIICH Ha CTaHAAPTHBIX JucTax (Gopmara A4 ¢
BBINIOJIHCHUEM KMHEMATHUYECKON CXEMBbI 3aJJaHHOTO y3Ja.

3 MeToguyeckue yKa3aHust

Bce Bompockl otHocatrcs k Teme 1.1 «OOmme cBeaeHHs O NPHUBOJAX
TEXHOJIOTUYECKOT0 000PYI0BaAHUSI.
[IpouTnTe METOAUYECKHE OKa3aHUS MO0 U3YYEHUIO dTUX PA3ACIOB U TEM.
[TosicHeHne HEOOXOIMMO WJUTFOCTPUPOBATh COOTBETCTBYIOIIMMHU CXEMaMU U
CKHU3aMH.
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Jluteparypa: 1, c. 22-61. c. 342-348; 2, ¢. 13-38

Bompocsr 1-12. 3agaua.
CocTaBUTh KMHEMATHYECKYIO CXeMy KOpPOOKHM cKopocrei. Omnpenenurhb
TCOMETPUICCKUN PSIT YaCTOT BPAIICHUN IIMUHACIS M JHUAMMa30H PETyIdpPOBAHMUS.
[Ipon3BecTH MOCTPOCHHE CTPYKTYPHBIX CETOK M rpaduKa 4YacTOT BpallCHHUS
mmuHAend. [lo rpaduky omnpeaenuth mepenaTodHble OTHOIIEHUS. OTpenaenuTh
YUCJIO 3yObEB IIECTEPEH.
Hcxonnble MaHHBIC JJIS PEIICHUS 3a/1a4d MPEICTaBICHBI B Tabmume 1.

Tao6mauua 1

O603HaueHus Howmep 3agauu

1 2 3 4 S 6 / 8 9 10 | 11 | 12

3HaMeHaTelb
TCOMETPUICCKOTO

psana

BpAILICHUM,

yacror | 1,26 11,41 |1,41 /1,26 /158 |1,78 /158 | 2 |1,411,26|1,78|2

KommuecTBo
Pa3IMYHBIX

4acTOT BpaieHus | 8 8 5 4 6 6 8 4 4 6 6 4

MIMUHACII, Z

MunsumManpHasg

qacToTa

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

INIMTUHACIISA B

MUHYTY
N1=N min

YacToTa BpaleHus 3IeKTPOABUTATENS IS BceX BapuaHToB N iB. =900 00/MuH.

Pexomennyercs cienyromasi ociaea0BaTeIbHOCTh peleHus: U 0(POPMIICHUS
3aJ1a4u.
I. OnpenenuTe TE€OMETPUYECKMI psAJ 4YacTOT BpalleHUsT M IPHUHATH
PEINOYTUTENILHBIE YKHCIIa B COOTBETCTBUU C TaOIuueH 4.
nl=nmin
n2=nlxg
n3=n2xg@ =nlx e’
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N4 =n3x g =nlxg’
n2=n, ,x@°" ¥ T.I., T.K. NZ=NmMax, TO NMax = nmin x ¢°*,
rae n2;n3;n,, - IPOMEKYTOYHBIC YACTOTHI BpalllCHUS IIITUHICIIA.
2. OnpenenuTs AUaIa3oH peryaupoBaHus.
3. BbruepTuTh KOpOOKY CKOPOCTEH B COOTBETCTBHM C BHIOPAHHBIM CTPYKTYPHBIM
BapUAHTOM.
4. TToctpouts 2-3 BapraHTa CTPYKTYPHBIX CETOK.
5. Ilpou3BecTn aHanmM3 CTPYKTYPHBIX CETOK W BbIOpaTh M3 HUX HaubOojee
IIPUEMIIEMBIH.
6. llonb3ysick BBIOpaHHBIM BapHaHTOM CTPYKTYPHOW CETKH, HPOU3BECTU
NOCTpoeHue rpaduka 4acToT BpamleHus mnuuaend. Crenyer MOMHHUTb, 4YTO
TOJIbKO KapTUHA YaCTOT BPalllEeHU! BBIPAYKAET ACHCTBUTEIbHBIE OTHOLICHHUS
B KOpOOKE CKOpPOCTEH.
7. IIpon3BecTu pacyeT 4rcel 3yObeB 3y0UaThIX KOJIEC.
8. IlpousBectn NpoBepKy (JOCTaTOYHO COCTABUTH YPaBHEHHE KHUHEMATHUYECKOU
LCIH IS Nmex )

Jlna obneryeHust pacyeToB Yucell 3yObeB UMceN MpUBEACHa Tabuuia S5, rae
[0 TOPU30HTAIN OTJIOXKEHa cymMma 3yObeB Ez, a mo Beprukanu — nepegaTovyHble
oTHomIeHUs, KparHble 1,06. IlycTele KJIETKM O3Ha4yaroT, 4To B JaHHOM Ez
MepeIaTOuHOe
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CUCTEMA INIPEAITIOYTUTEJBHbBIX YNCEJI

Tabuauna 2 (Hopmauab crankocrpoenuss HIl-1)
3HauYcHUE
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
14 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 40 4.0 4.0 4.0 4.0
4,25
4,5
4,75
3) 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

OTHOIIIEHUS HE MOXKET OBITh BBIJICPYKAHO B TpeOyeMbIx mpezaenax = 10 (¢-1)
%; B OCTaJBbHBIX KJIETKaX YyKa3aHO YHCIIO 3yObEB MEHBIIET0 3y04aToro Kosjeca.
Kpome Toro, MUHMMaIbHOE YMCIIO 3yObEB CUJIOBBIX IIECTEPEH KOPOOKH CKOPOCTE
OOBIYHO JIOJHKHO OBITH HE HIbKEe Zmin = 10+20.

[Tpumep. Onpenenuts 4UCIIO 3yObEB TPEX IMap MIECTEPEH , KOTOPhIE JOKHBI
oOecrneyuTh nepenarounble oTHomeHus: 1 1=1,26;1 2=1,41;1 3=2
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Pemenne: Ecim mo Tabmuue NpUHATH Z =74, 10 Wpm  i=1,26
Z 1:Z 2=(74-33)=41, a npu i1=1,41 u i2=2 — xierku myctoie. CleI0BaTCIBHO,
HaJI0 TaKO€ 3HAYCHHE , KOTOpOE YIOBIECTBOPSUIO ObI BCEM IepeaaTOUYHBIM
oTHoIIeHUsM.. [IpuemiembIm pererrueM Oyner npu » z = 75.

11=71/72=42/33=1,26
12=273/74=44/31=1,41
13=25/26=50/25=2,0

T.3 2= Z1+72+73+Z4+75+726= 42+33+44+31=75

Conepxanue
TloscauTEILHAS 3aIIUCcKa

OpranuzairioHHbIE METOJIUYECKUE YKA3aHUS
[Tops 10K BBITOJTHEHUS pabOThI
Copepxanue otuera

oo ~N O O

[Ipumep BBINIOIHEHUS CaMOCTOSTENbHON paboThl Nel

o gk owhE

CnucoK HCOIb30BaHHOM JIUTEPATYPHI 12
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1 MosicHUTe IBLHAS 3aIIUCKA
CamocrosTenbHasa padora Ne2 nHa temy «HazHauenue, 001acTh NpUMeHeHUS
M KOHCTPYKIHS CTAHKa».
[Ipu pabore TEXHOJOTMYECKHX MPOIECCOB BO3HUKAET HEOOXOJMMOCTH BHIOpATh
HE00XO0JIMMOE TEXHOJIOTMYECKOE 000PYAOBaHUE JIJISl 3aJaHHOM IeTalu.
[IpaBUnbHBI BBIOOP TEXHOJIOTMYECKOTO OOOPYIAOBAaHME OKa3bIBaeT OO0JIbIIOE
BIMSIHUE HA TEXHUKO-PKOHOMHUYECKOE MOKAa3aHHE TEXHOJOTMYECKOro Ipolecca U
Ka4yeCTBO U3rOTaBJINBAECMOH JETAJIEN.
Lens camocrosTensHOM padoThl Nel- yBeNIWYUTH KOJIMYECTBO H3Y4aeMOI'O
TEXHOJOTMYECKOTO  O0OpYyAOBaHMS,  HAYyYUThCA  COCTaBIATh  YpaBHEHHE
KMHEMaTH4ecKoro OaaHca.
ConepxxanueM caMocTOsTeNbHOM paboThl Nel sBnsieTcs 3agaHue KOHKPETHOU
MOJIENTU CTaHKa U HEOOXOJUMBIX UCXOAHBIX JaHHBIX. B pabote Tpebyercs ykazarh
Ha3Ha4YeHHe, 00JaCThb NPUMEHEHUS, KOHCTPYKIHWIO, MPUHIMMI pabOThl CTaHKAa,
BBINIOJTHUTh KUHEMAaTUYECKYK0 CXEMY 3aJaHHOIO y3Ja U COCTAaBUTh YpPaBHEHHE
KMHEMaTH4ecKoro OajgaHca

2 Opranu3anoHHbIe U MeTOAHYeCKHe YKAa3aHUsA

CamocrositenbHyto paboty Nel mpoBOAsT B KOHIE M3ydeHHUs TeMbl « TokapHbIE
cranku». llepen mpoBeAeHHEM CaMOCTOSITENILHOW pPa0OTHl TMpEnoaBaTeb
OpPraHW30BBIBAET KOHCYJbTAIIMU IO JaHHOU padote. Ha odepennom ypoke wim
KOHCY/IBTAllUA TIPETOAaBaTeNib BBIJACT WHIWUBUAYATbHOE 3aJaHHE KaKIOMY
CTyIEHTY 3 Tpymmbl. VIcXoaHbIe TaHHbIe yKa3aHbl B Tabimiie 1.
B nmepuon BeImosHEHHS caMocCTOsATENbHOW paboTel Nel mpemomaBaTenb
CUCTEMATHYECKH KOHCYJIbTHUPYET CTYACHTOB IO BO3HUKAIOUIUM B IMpOIIECCEe
BOMpocaM U oOpaiiaeT BHUMaHue Ha OQOPMIICHHH OTYETa MO CaMOCTOSITENbHOM
pabote. OTueT nomKeH ObITh 0OPMIIEH HAa CTaHAAPTHRIX JucTax ¢opmara A4 ¢
BBITIOJTHEHUEM KMHEMATHYECKON CXEMBI 33JJaHHOTO Yy3IIa.
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3 Ilopsiaok BBINMOJIHEHUSI PA0OTHI
3.1 Vkaxure Ha3HAu€HHE CTaHKa, KaKWe BHUIbI PaOOThl MOXHO BBIIOJHUTD.
[lepeuncnure: kKakol PeKYyIIUM HTHCTPYMEHT IPUMEHSIOT HAa JAHHOM CTaHKE.
3.2. VYkaxure 005acTh NnpuMeHeHus ctanka. OOocHyiiTe BbIOOp CTaHKa JJist
MPUMEHEHUS B YKa3aHHOM THIIE TTPOU3BOJICTBA.
3.3. BbINoaHUTE 3CKU3 CTAHKA U YKAXKUTE €r0 OCHOBHBIE Y3JIbl U MEXAHU3MBI.
3.4 BpIMOTHUTE KUHEMATHYECKYIO CXEMY 3aJaHHOro y3ia. Ha knHemarnueckoi
cxeme YKaXHUTE HEOOXOIUMYIO UH(pOpMaLHIO:
HallpuMep, MOIIHOCTb M YAaCTOTy BpAILEHUS BJIEKTPOABUTATENS, AUAMETPHI
IIIKUBOB, YKCJIa 3yObEB KOJIEC, IIIark XOJA0BbIX BUHTOB ,HyMEpaIliio BajJoB, My(T,
0JIOKOB 3y04YaThIX KOJEC.
3.5. CocraBbTe ypaBHEHHE KHHEMAaTU4YeCKOro OamaHca [JIsl 3aJlaHHOTO
JBHKCHUSL.
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4 Conep:xanmue or4yera

4.1HanmeHoBaHMe paboThI
4.2Ha3HaueHue CTaHKa
4.3006nacTh MIPUMEHEHUS CTaHKa
4 ABbINOHEHUS 3CKHU3a CTaHKa

4.5BpImosiHEHUME  ACKM3a  KMHEMAaTH4YeCKOM  CXeMbl  3aJlaHHOTO  y3Jja
4.6 CocraBieHUE ypaBHEHUS KHHEMAaTHYECKOro OajaHca Ui 3aJaHHOIO
JIBIDKEHUS
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5 Ilpumep evinonnenus camocmoamenvHou pavomot Nel
[Ipumep BbITIOIIHEHUS pabOTHI PACCMOTPUM I cTaHka mojenu 16K20.

1.Ha3znauenue CTaHKa MOJIEIIN 16K20.
CraHOK mpeaHa3HAayeH IS Hape3aHus pe3b0: MpaBOM W JIEBOW METPUUYECKOM,
JTIOMMOBOM, MOAYJILHOM, MUTYEBON M TOPIIEBOM pe3bObI, a TaKkKe sl 00paboTKH
HapYXHBIX, BHYTPCHHHMX, [WJIHHIPHYECCKUX, KOHHYECKUX, (ACOHHBIX U
TOPIIEBBIX TTOBEPXHOCTEH 3aroToBOK. Ha cTaHke Tak ke BBIMOJIHSIIOT HAKATKy H
O0KaTKy, TIPU HAIMYUU CICIUATBHBIX TMPHUCTIOCOOJEHUNH MOXKHO HUTH(OBATH,
¢pezepoBaTh, TOMMPOBATH. TakkKe Ha CTaHKE BBIMIOJHSAIOT CBEpJICHHE,
3eHKEPOBAHHE ,pa3BEPTHIBAHUE.

2.CTaHOK TPUMEHSAETCS B CIMHHUYHOM, MEJIKOCEPHUIHOM U CpPEIHECEPHITHOM
IPOM3BOJICTBE.

DTO MOATBEPXKIACTCS MTUPOKUMHU TEXHOJIOTHIECKUMH BO3MOXKHOCTSIMH.
3.0OcHoBHBIE y31bl cTaHnka Mogenu 16K20.
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OcHoBaHue

Cranuna

Kopo6ka nogau

Kopo6xka ckopocrteit

[lepenusst 6abka(mmuHaETBLHAS )
Cynmopt

3annss 6abka

®dapryk

©ONOoOOGORODNRE

Cynmnoprt cOCTOMT M3 KapeTKH (HMXKHHX Cana3ok), KOTopas mepeMeniaercsi mo
HaIllpaBJSIFOIIMM ~ CTaHWHBI W TOMNEPEYHBIX CAa30K, CKOJB3AIIUX 10
HAIPABIIAIONIMM KapeTKH, TOBOPOTHOM 4YacTH, MO KOTOPBIM IEepEeMENIatoTCs
pe3loBble caa3ku( BEpXHsS KapeTka) U pe3LeAepkaTens 3aKpeluIeHHOro Ha
PE3LOBBIX caja3zkax

4 KuneMatuueckasi cxema KOpoOKH CKopocTelt ctanka mojaenu 16K20

!’x -—0——’@
\N-!ﬁ (3.5

Daiup naigaymun-?
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5. CocTaBneHne ypaBHEHUS KUHEMAaTUYECKoro GanaHca Ans  3a4aHHOro
ABUXEHUS.

[BuxeHue oT anekTpoaBuraTens Ha WNUHAENb MOXET nepefaBaThbcs no ABYM
KNUHEMaTUYECKM LIENSM:

a) no kopoTkon Uenu (6e3 nepeGopa), 4To AaeT 12 BbICLUMX CTYNEHE YacToT
BpaLLeHWs WNNHAENSN:

QO 098551( 561 21 38 )30 60\
= A0 % 39\ 51)55( 38’ M 6_0(””"35)

6) no gnuHHOM Uenu (c nepe6opr), YTO JaeT ewe 12 4acToT BpaLLleHUs:
51( 56>21 29 38)15( 45) 1830

148
= 1460@)(09855 UJIn '?E gg(l/lﬂl/l47 PIJ]PI@ @ I/IJII/IE ﬁ‘éa

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.

'= —1307 i = 4-1647 — NpUHUMaem nepe,u,aqy ;—; Tak Kak OHa

O6€CI'Ie‘-WIBaeT MeHbLlee nepeaaTovyHoe OTHOLIEHUE.

- — 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 L N —
Mmin = 268 39755760 72 60 —



Tabnuita BapuaHTOB

Nepapuanra

Monens cTaHka

Copeprkanue Bonpoca

1

2

3

1.

MK6801D3

BBITIOIHUTE ~ KMHEMATHYECKYI0  CXeMy  KOPOOKH
ckopoctel. COCTaBUTh ypaBHEHHE KHHEMATUYECKOU
LIENIY TJIABHOTO ABMKEHUS JUISL Nmax

MK6801D3

BBINOIHUTE KUHEMATUYECKYIO CXEMY MPUBOAA IOAAY.
CocTaBuTh  ypaBHEHHE  KUHEMATUYECKOM  LIEMH
IPOJOJIBLHON MOJAYU I Smax.

500V

BbINOMHUTE ~ KMHEMATHYECKYI0  CXeMy  KOpPOOKH
ckopocteil. CocTaBUTh ypaBHEHUE KHHEMAaTHYECKOW
LEMU TJIABHOTO ABUKEHUS VIS Nmax

500V

BbINOMIHUTE ~ KUHEMATHUYECKYIO  CXEMYy  MOpUBOAA
MPOJIOJIbHOM MOJAYH. CocTaBUTh ypaBHEHUE
KMHEMAaTUYECKOM 1eNy MPOJA0IbLHON MOAAUM I Smax.

16K20T1

BreimoaHuTh KHHCMATUYICCKYIO CXCMY KOpO6KH
CKOpOCTCﬁ. CocTaBuTh YPaBHCHHC KHHEMATHU4Y€CKOU
LICIIU TJIAaBHOT'O ABUMXKCHUA JJIA Nmax

16K20T

BpINONIHUTE ~ KMHEMATHUYECKYKHO)  CXEMY  HOPUBOAA
NpoJIOJIbHOM H  momepeyHol mojgad. CocTaBUTH
YpaBHEHHE KHUHEMATUYECKOM [EeNu  MOpOJ0JbHON
MOIAYM JUIA Smin

1B340d3

BbITIOIHUTE ~ KMHEMATHYECKYI0  CXeMy  KOpOOKH
ckopocteil. CocTaBUTh ypaBHEHHE KHHEMAaTHYECKOM
MU TJIABHOTO JIBWXKCHUS JIJIST Nmax

1B340®3

BbINOJIHUTE ~ KUHEMATHUYECKYIHO  CXEMYy  MOpUBOAA
MpoAOJbHOM U momepeyHod 1mojad. (CocTaBUTh
YpaBHEHUE KUHEMATUYECKOW LIENMM  MPOAOJIBHOU
oa4Yu I Smax

1B340d3

BbINIONIHUTE cXeMy TTOBOPOTa PEBOJIBBEPHOM T'OJIOBKH.
CocTaBUTh  ypaBHEHME  KUHEMATUYECKOW  IEMH
MOBOPOTA PEBOJILBEPHOM TOJIOBKH

10.

16K20T1

BBITIOJIHATE CXE€MY IIOBOPOTA PEBOJIBBEPHON T'OJIOBKH.
CocTaBuTh  ypaBHEHHME  KHHEMATHYECKOM  LIEMH
ITIOBOPOTA PEBOJILBEPHON T'OJIOBKH

11.

16732d3

BBITIOTHUTE ~ KMHEMATHYECKYI0  CXeMy  KOpPOOKH
ckopocteil. CocTaBUTh YpaBHEHHE KHHEMATHYECKOM
I[ETIH TJIABHOTO JIBMXKCHUS JIJIST Nmax

12,

16732d3

BpINONIHUTE ~ KMHEMATHUYECKYKHO)  CXEMY  HOPUBOAA
NpoJIoJIbHOM M momnepeyHol mojgad. CocTaBUTH
YpPaBHEHHE KUHEMATUYECKOM LENM  IPOJOJIbHOU
MOIAYM JUIA Smin

13.

16732d3

BbINONIHUTE cXeMy OBOPOTA PEBOJIBBEPHOM T'OJIOBKH.
CocTaBuTh  ypaBHEHUE KHHEMATHYECKOM  IIENH
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ITOBOPOTa pCBOJIBBCpHOﬁ T'OJIOBKH

14,

1573203

BpinosHuThs cxeMy BHHTOBOro KoHBelepa. [IpuHumn
pabOThl BAHTOBOI'O KOHBEHEpA.

15.

1725M®3

BBITIOIHUTE ~ KMHEMATHYECKYI0  CXeMy  KOPOOKH
ckopoctel. COCTaBUTh ypaBHEHHE KHHEMATUYECKOU
LIENIY TJIABHOTO ABMKEHUS JUISL Nmax

16.

1725M®3

BbITOTHUTE  KMHEMATHUYECKYKD  CXEMYy  IPHUBOJA
NpOAOJbHOWM U monepeyHord mnogad. (CocTaBUTH
YPaBHEHHE KUHEMATUYECKOM ILENMU  MPOJOJIbHOU
ojayu Uit Smin

17.

1725M®3

BpinmosHuTh CcXeMy CMEHBl MHCTpyMeHTa. [IpuHnmn
paboTHl YCTPONUCTBA CMEHBI MHCTPYMEHTA.

18.

16A2003

BBITIOIHUTE ~ KMHEMAaTHYECKYl0  CXeMy  KOPOOKH
ckopocteii. CoCcTaBUTh ypaBHEHHWE KWHEMATHYECKOTO
Oaanca

19.

16A20P3

BBIMOJIHUTS KHHEMATHYECKYIO CXEMY TPUBOJIA TOaY.
CocTaBUTh  ypaBHCHHE  KHHEMATHUECKOH  IIeTIH
MPOJOIBLHON MOJAYH IS Suposon

20.

16A20D3

BBINOIHUTE KUHEMATUYECKYIO CXEMY MPHUBOAA TOJAY.
CocTaBUTh YypaBHEHHE KHHEMAaTHUECKOTo OajaHca
MU JBVWKEHUS MTOAYN U Snonepeu

21.

16A20D3

BBINOTHUTE CXEMY MOBOPOTa PEBOJIBBEPHON TOJIOBKH
CocTaBUTh YypaBHEHHE KHMHEMAaTHYECKOro OanaHca
LIENIA [I0BOPOTA PEBOJIbBEPHOU I'OJIOBKH.

22.

MK721093

BbBITIOIHUTE ~ KMHEMATHYECKYI0  CXeMy  KOpOOKHU
CKOpocTei  BpamieHusi  3arotoBkd.  CoCTaBUTH
ypaBHEHHE KHHEMAaTUYECKOTro OajlaHca I[N TIIaBHOTO
JBYOKEHUS IS Ny

23.

MK721003

BbITIONIHUTE cXeMYy TOBOPOTA PEBOJIBBEPHOM T'OJIOBKH.
CocTaBUTh YypaBHEHHE KHMHEMATHYECKOro OanaHca
LMY [TOBOPOTA PEBOJIBBEPHON IOJIOBKH.

24.

MK721093

BrinmoaHuTh KHHCMATUYCCKYI0 CXCMY IIPpHUBOAA Imoaad.
CocTaBuTh YpaBHCHUC KHHCMATHUYCCKOI'O OanaHca
Oe1M 1mogad

6.CicoK HCIOIb30BAHHOM JINTEPATYPHI
1. C.E. JlokteBa «Ctanku ¢ ITY u I1P». M.,1987r.
2.H.H.YepHoB «Metamiopexyiue ctankny, M.,1988r.
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