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Conepxanue
1 JIaboparopnas padota Nel «CocraBiieHne ¢ HaTypbl KHHEMATHYECKOW CXEMBI y37a

YHUBEPCATBHOTO CTAHKA . ..« veenttette et enteenteeattenateaieeeaeeneeneeenans
2 JlaGoparopHasi pabora Ne2 «PerynupoBanue nepefaud BUHT — railka KaueHUS.
PacyeT NpeIBAPUTETBHOTO HATATA .. .uveneeenteennteenteeneeenteeieeneenneeaneenns



JlaGopaTopHnasi padora Nel

Tema: «CocTaBiieHHe ¢ HATYPbI KHHEMATHYECKOI CXeMbl y3J1a YHUBEPCAJIbHOI0

CTaAaHKa».

eab padoThI:

1.
2.

e

O3HAaKOMHTBCS C BHYTPEHHUM YCTPOKWCTBOM KOPOOKH CKOPOCTEM.

Hayuuthcsi camocTosITeNbHO pa3Ouparbcs B Ha3HAUEHUU MEXAaHHU3MOB U
OTIPEAETUTh UX B3aUMOCBSI3b NPU paboTe CTaHKa.

[Tony4unTh NpaKkTUYECKUE HABBIKA COCTaBJICHUS KHWHEMATHYECKOW CXEMBbI
KOPOOKH CKOPOCTEH C YYETOM YCJIOBHBIX OOO3HAUYEHMI 3JIEMEHTOB LIETIEH T10
I'OCT 2.770-68.

HayuuTbCs BBINONHIATH HEOOXOIUMBIE 3aMEPHI.

ITpousBecTn HEOOXOAMMBIE MATEMAaTUUYECKHE PACUEThl M HAYUUTHCS CTPOUTH
rpad UK.

MarepuaabHoe obecrnedeHne:

l.
2.
3.

V31161 KOPOOOK CKOPOCTEH YHHUBEPCAIBHBIX CTAHKOB.
Habop macmTabHbBIX IMHEEK, IITAHTCHITUPKYJIb, KPOHIIUPKYJIb.
YHUBEpCAIBbHBIN YIIIOMED.

HOpﬂI[OK BbINNOJITHCHUA paﬁOTLI:

1.
2.

O3HAaKOMHTHCS C TIPABIIIAMH 110 TEXHUKE OE30MTaCHOCTH.

O3HaKOMHUTBCSI C YCTPOMCTBOM KOPOOKHM CKOpPOCTEl H  ONpPEAesUTh
Ha3HAYCHUE U MPUHIIUI IUCTBUS KaXJI0T0 MEXaHU3Ma.

[Ipocnenuts MyTH mepenadu IBHXKEHUS OT JICKTPOABUTATENS K IIMUHJEIIO
KOPOOKH CKOPOCTEM.

OnpenenuTs MEXaHU3MbI, C TIOMOIIBI) KOTOPBIX HW3MEHSIOTCS YaCTOTHI
BpalieHus mmnuHaens; M3yduTh yCTpOHWCTBO ATHX MEXaHU3MOB M CIIOCOOBI
yIpaBJIeHUS UMHU.

BHuMarenbHO OCMOTpPETh U OMNPEAEIUTh THIL, YCTPONUCTBO U PACIOIOKEHUE
OTIOp BCEX BAJIOB.

[Tonb3ysick  ycIOBHBIMH 00O3HAUEHUSIMH, TIOCIEIOBATENbHO (MO MYTH
nepegayu JIBMOKEHUST OT DBJEKTPOJBUTATENS K IIMUHJEII0) COCTaBUTH
ACKU3HYIO KHHEMATHYECKYI0 CXE€My KOPOOKH CKOPOCTEH, BBIIECPKUBAS
COOTHOIIICHHE pPa3MEpPOB JeTajel B NPHOIU3UTETHHOM MacmTade, T.e.
COXpaHsisi TPOMOPIHIO JETaNei, COOIIoas TONIHUHY JHUHUKA DSJIEMEHTOB
KUHEMAaTUYECKUX CETEM.

VYkazaThb XapakTep IOCaJ0K Ha Bajbl IIKHUBOB, 3yOuyaThIX Kojec, MyQT,
TOPMO30B M JIPyrux Jetajieid. B3auMHO pacmoyioxKuTh Bajbl HA CXEME TakK,
yTOOBI CYIIECTBYIOIIME HAa CTaHKE BapHaHTHI 3alleIJICHUs] 3yOUaThiXx KOJeC
OBLITN N300paXKEHBI SICHO U YETKO.

N3006pa3uth Ha cxeMe OMophbl BaJIOB, MOKA3aB COOTBETCTBYIOIIUM YCJIOBHBIM
0003HaueHNEM, KaKOU THIT MOIIUITHUKA TIOIIEP)KUBACT KaX Il KOHEIl Baja.



8. IlocimenoBaTenbHO,

Ha4YMHAs OT WCTOYHHWKA JBW)KCHHUSA, OTNPEICIUTH
nmapaMeTpbl 3BEHBEB KaXKJOW KHHEMAaTHYCCKOW Tapbl; JUaMETPhl IIKHBOB,
yrclia 3yObeB U JuaMeTpa 3youaThiX KoJiec.

. OnpenenuTh MOAYJIH 3y0UaThIX KOJIEC.

Motynn 3y0UaThIX KOJIEC M MOYKHO OIPEACITUTH IO CIICTYIOINUM (HOpMYIIaMm:
m=P/r; m=h/2,25; m=Duap/(z+2);

rae P — miar 3yGuaroro 3anernieHus, MM; Z — 9iciIo 3yObeB 3y0daToro Koseca,
h — BeicoTa 3y0a 3ybuaroro koseca, MM

HapyxHbpie  guameTpbl  3yO04aThiX  KojdeC Duap MOXHO  U3MEPUTH
ITAHTCHIIUPKYJIEM U KPOHIIUPKYJIEM.
Hampuwmep,

npu z=40 Duap=125,5 MM,

m=125,5/(40+2)=2,98 mm (mo T'OCT 9563-60* u CT C3B 310-76),
OKPYIJISIEM JI0 M=3 MM;

npu z=45 Duap=141,4 MMm.

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

OxkpyriisieM 10 cTaHAapTHOTO, M=3 MM.

Takum 00pa3oM OmpeAessitoTCS MOJYJIM BCEX OCTAIbHBIX 3y04aThIX KOJEC B
KOpPOOKe CKOpOCTEM.

PacueTsl, cBsS3aHHBIE C OMPENCICHHEM MOJYJeH M TMOACTYCTaAMH 3yO04aThIX
KoJiec, cBoaATCs B Tabmie 2.

10.0Onpenennuts BCe 4aCTOTHI BPAILICHUS IIITUHIEIIS.

Yacrora BpalleHus IIITAHAETA OIpeneasaeTCs u3 YpaBHEHUA
KHHEMaTH4YeCKOro OajaaHca riiaBHOro ABHUKCHMUA:
nanipeM * 0’985iK.C = n]_[_[l'[’
Ta0muna 2
O6o3na- | Komnuect- | Hapyx- | Moayns | O603- Komuuect- | Hapyx- | Moayns
YeHHE BO 3yObeB | HBIH 3allelyIeH- | HAaYeHHe | BO 3yObeB | HBIH 3areTIeH-
IHaMeTp | U m, MM IUaMeTp | U m, MM
Duap, MM Duap, MM
Ban I 47 Ban IV 29
42 29
37
Ban II 37 Ban V 29
58 29
42
47
Baun III 68 Ban VI 29
37 16
53
29
BanVII 64




['me n,; — 9acTtoTa BpalieHus dIEKTPOABUTATENSA, 00/MUH; [pev — TIEPEIATOYHOE
OTHOIIEHUE peMeHHou mnepemaun; 0,985 — kodpOUIKUEHT, YUYUTHIBAIOUTUI
CKOJIbKEHHE PEMHEH; ixc — 00Iee mnmepeaaToyHoe OTHOIIEHHE KOPOOKH CKOPOCTEH;
11, 12, 13, 14, 15, l¢ — TIEpPEITATOYHBIC OTHOIICHMS 3yOUYaTHIX Tepenad B KOpPOOKe
ckopocrert mexnay Bamamu [ w I, II w III, III u IV, V u VI, VI u VII
COOTBETCTBEHHO; Nsulpen™0,985=c — wacToTa Bpamenus Bana I kopoOku ckopocteit.
Ota Bemu4rHa JJIs1 KAKIO0TO CTaHKa, UMEIOIIET0 PEMEHHYIO Tepeaady, MOCTOSHHA.

Jlist 3y6odpezepHoro cranka, n300pa)K€HHOr0 Ha pUCYHKe 1,

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

. 37 27 29 29 29 16
nmn(l) =Clgc = 620 * pr * o8 * 29 * 29 * 29 * Pyl 48,36 06/mMuH (50)
42 27 29 29 29 16
47 27 29 29 29 16
I’lmn(B) = 620 *3—7*5*5*5*2—9*6—4 = 77,5 00/MUH (80)

37 42 29 29 29 16
Ny, (4) = 620 KKKk ok k= 96,1 06/muH (100)

P2y 2,22,20 2 122,45 o6/vun (125)
53 29 29 29 64

47 42 29 29 29 16
nmn(6)=620*;*£*5*5*5*a=15506/MI/IH(160)

42
n,;(5) = 620 * o

D 140 & 320
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Pucynok 1 Kuaematudaeckasi cxema KOpOOKH CKOpPOCTEH 3y00ohpe3epHOro CTaHKa
Ny (7) = 620 %22+ 22 22, 22,22, 19 — 191,27 06/mun (200)

47 37 29 29 29 64



42 58 29 29 29 16
n,,(8) = 620 * PR TP bl 243,35 06/mun (250)

47*§*£*£*2*E=31006/MI/IH(315)

nm“(7)=620*5 37 29 29 29 64

[Tpumeuanue: 1. B ckoOkax yka3aHbl CTaHJapTHbIE 3HAUEHUS YACTOTHI BPAILIEHUS IITTUHEIS.

2. num(9) — yactoTa BpallleHus WIUHENSA oT 1-i1 10 9-i cTyneHu.

IHocTpoenue rpaduka 4acTOT BpalleHUs IINHHICIS

HOCTpOCHI/Ie Fpa(i)I/IKa OCHOBBLIBACTCA HAa KHHCMATHYCCKOM PACUYCTC KOpO6KI/I
CKOpOCTeﬁ. I[J'ISI KHHCMATUYICCKOI'O pacucTa KOpO6KI/I CKOpOCTCﬁ HCITIOJIB3YIOT Yallc
BCCTO Fpa(l)OaHaHI/ITI/ILIQCKI/Iﬁ MCTOX, KOTOpBIﬁ IIO3BOJISICT HaAXOIUTb 6I>ICTpO
HaWJIy4IIKUuC BapHUaHTBI PCHICHUA 3a1a4.

['padoananuTHIECKHl METOJI KHHEMATHYECKOTO pacdyeTa KOpOoOKH CKOpocTei
COCTOMT U3 JABYX ATaIlOB:

MIOCTPOECHUE CTPYKTYPHOU CETKHU;

NoCTpoeHue TpaduKa BpaIIeHHs.

IlocTpoenue CTPYKTYPHOM CETKH.

Ywucno CTYHeHeﬁ Z 4YaCTOThbl BpamiCHUA MMIMMHACIA TIIPU  HAJAAKE
IIOCJIECA0BATCIABHO BKIFOYCHHBIMUA
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Pucynok 2 Kunemarnueckas cxema:

a — KopoOKa CKopocTeif; 0, B — CTPYKTYpHBIC CETKH; I' — rpa)MK 4YacTOThI BpAIICHHs BaJIOB
KOpOOKH CKOPOCTEH.

IPYIIIOBBIMU MEPEIAYaMU PAaBHO MPOU3BEICHHUIO YUCa TPYIIII ITepeaay:
z=P1P;P;3...Py

[IpumeHuTeIbHO K KOPOOKE CKOpPOCTEH, M300paKeHHOW Ha PHCYHKE 2, a,
7=4%2=8.

IIpu 3amaHHOM (MM BBIOPAaHHOM) YKCIIE CTYNIEHEH Z psAJia 4aCTOThI BPAILIEHUS
IINUHIEAA YMCIIO TPYII Iepefad, YUCiIo Iepenad B KaXIOM Ipynne U IOpsSIoK
PacCTOI0XKEHHS TPYIII MOKHO BBIOUPATH PA3IMYHBIMH.

JUisi BOCBMH CTyNEHYaTOM KOPOOKH CKOpPOCTE BO3MOXKHBI €Il JiBa
KOHCTPYKTHUBHBIX BapUaHTA:
7=2%4=8 n 7=2%2*2=8.

CormacHo pwuc.2, a OKOHUYarelbHO ¢dopMmysna 3anuiiercs Tak (puc.2, 0):
z=P1(x0)P2(x1),

rae P1u P> —yncno rpynn nepegay coorBercTBeHHO Mexay Basiamu [ u 11, 11 u I1I; Xo
U X| — YHCIIO Mepenad B Kaxaou rpynne (xo=1 — oCHOBHas rpymnma mnepeaad, X —
nepBast nepedopHast rpymnmna nepeaay).

Jlist mepBo#t mepebopHoii rpymisl X1=P;.

Ecnu B kopoOke ckopocTelt (B CTPYKTYpHOM CETKE) M UMEETCS JIBE€ U OOJIbIIe

nepeOOpHBIE TPYIIIbI, TO
X2:P1P2; X3:P1P2P3 nT.nIo.
[Ipy KOHCTpYyMpOBaHHHM KOPOOOK CKOpPOCTEH, MMEIOIIMX JBa Baja MU Oojee, ¢
M3MEHEHHEM CTYIIEHEW N 10 3aKOHY T'€OMETPUYECKOM IPOrPECCUU OTHOIICHUS
NEpEJAaTOYHBIX OTHOLUIEHWNM 3aMEHSIOT OTHOLICHHWSIMHU (0 B PA3JIMYHBIX CTENEHSAX X,
T.€.

rac X — nejio€ 4Yncjio, XapakKTCpUCTUKA I'PYIIILI IICpCaad.



Bo wu3bexanne uypesmMepHO OOJBIIMX JUAMETPOB 3yOuyaThIX KOJIEC W
rabapuTHBIX pa3MepoB KOPOOKH CKOPOCTEH yCTAaHOBJICHBI CJIEIYIONIUE MpeaelbHbIE
NepelaToyHble OTHOIICHUS MEXIy JBYMs TIOCIEJOBATEIIbHO COEIUHEHHBIMU
Banamu: /4< 1 <2. Orcroma omnpenensercs HanOOIbIIMI AUANA30H PEryIMPOBAHUS
MePETaTOYHOTO OTHOIICHUSI TPYITIOBON TIEpeIavuu:

(Dimax)npeu = (imax/imin)npe,q = m <8.

Tenepb paccMOTpUM JWaIa3OH PETYJIMPOBAHMS MEPEAATOUYHBIX OTHOLLIEHUMN

IPYIIOBBIX NIepeaay Mex Ay Banamu (puc. 2, 0).

I-IL: Dimay = imax/imin = 11/12 = (P(p—l)x - @(4_1)1 = ¢°.

Ecnu paccmaTtpuBaetcs KOpoOka CKOpOCTEH YHUBEPCAIBHOTO CTaHKa, TO ¢=126.
Torna Di . = @3 = (1,26)3 = 2.

Ecimu npussITh i, = i; =i/ = 1/1,26, 10

imin = 14 = Imax/Dimax = 11/Dimax = lqg_;P = 1/(94 =1/2,5.
[IpomesxyTouHbIE 3HaYEHUS TIEPEAATOYHBIX OTHOLIECHUH (CM. puc. 2, 0, B):
i,=1/¢*=1/1,58,i3 = 1/¢3 = 1/2.

- Dipay = Imax/imin = is5/ig = @P17% = @ 7D* = * = (1,26)* = 2,5.
[IpuHumaeM, HanpuMep, imax = is = @ = 1,26, Torna

Imin = i = Imax/Dimax = @/@* = 1/¢@° = 1/2.

3Ha4YeHUS NOKA3aTeNeN CTENEHU I (O 3aBUCAT OT 3aJaHHOM MUHUMAJIBHOW U
MaKCUMaJbHOW  YacCTOTHl  BpallleHWs]  IMIMUHJENS,  YacTOThl  BpaleHUS
AIIEKTPOJBUTATEIS], YUCIIO CTYNIEHEH YaCTOThI BPAILIEHUS ITTHHIEIS.

Nmes 3HaueHus TepeAaTOYHBIX OTHOIICHHH, CTPYKTypHas CETKa KOPOOKH
CKOpocTel OyieT UMeTh BU/I, TOKA3aHHBINA Ha PHC. 2, B.

[lonpoOHee ¢ KHHEMAaTHYECKMM pPACUYETOM KOpPOOOK CKOPOCTEH MOKHO
03HaKOMUTHCS B pabore 8.

IlocTtpoenne rpaguxa 4acToThl BpalleHus wmnuHaeasa. Ha paBHoMm
PACCTOSIHMM JIPYT OT ApPYyra MPOBOJAT BEPTUKAJIBHBIE JTUHUU, YACIO KOTOPBIX PABHO
YHUCIly BaJOB KOPOOKM CKOPOCTEH IUIIOC BaJl AJIEKTPOJABUTATENS (€CIUM HMEETCS
pamMeHHasi Iepejayda): Ha PacCTOSIHUU, PaBHOM lg ¢, MpOBOAST TOPU30HTAIbHbBIE
JUHUYU (10 KOJUMYECTBY YAaCTOT BPAILEHHUA), KOTOPHIM IMPHUCBAUBAIOT (CHU3Y BBEPX)
NOPSIKOBbIE HOMEpPA YacTOT BpalIeHUs C Nj MO ng. JlydyH, mpOBEIECHHbIE MEXKIY
BEPTUKAJILHBIMU JIMHUAMH, OOO3HAUAIOT Tepeladyy MEXIy JAByMS BaJlaMH C
COOTBETCTBYIOIIUM IME€PEAATOYHBIM OTHOIIEHHEM, KOTOPOE 3apaHee OMpPeIeTICHO.

[lo HaliieHHBIM TEPEeNaTOYHBIM OTHOIICHUSIM ONPENESI0T uucia 3yObeB
3y04aThIX KOJIeC.

B craHKOCTpoeHMHM MEXOCEBBIE pPACCTOSIHHUS, CYMMBbl 4YHCENl 3yObeB
COIPSKEHHBIX KOJIEC, YKCIIa 3yObEeB UEPBSUHBIX KOJIEC U MOAYJIM HOPMAaJIN30BaHbI.

IIpy MOCTOSIHHOM pAacCTOSHUM MEXJy OCSIMHM BEIYLIETO BEIOMOIO BAJIOB H
OJIMHAKOBOT'O MOAYJISI KOJIEC TPYIIIBI Mepefady cymMma uuces 3yObeB KaKIOW mapbl
3y04aThIX KOJIEC SBJIAETCS MOCTOSIHHON BEJIMYMHOM, T.€.
X7=71V22=23V24=25V 26727+ Z8=Zo+Z10=Z11+Z12=COnSt.



[lepenarounbie OTHOIIEHUS TAp 3y0YaTHIX KOJIEC, KOTOPhIE MOTYT HAXOJUTHCS B
3alleTUICHUHU TIPU TIEPEKITIOYEHUN OJIOKOB 3yOUaThIX KOJIEC B KOPOOKE CKOPOCTE (CM.
puc.2, a), onpeaenstoTcs:
i, =2,/2, =1/1,26; i, =2z5/z, =1/1,58; is =2z5/2, =1/2;
iy =27/24 = 1/2,5; is = 29/219 = 1,26; e =211/212 = 1/2;

Ecimu npunare £z=72, TO MOXXHO ONpENEIUTh BCE uucia 3yObeB 3yOuaThixX
KOJIEC.



OTtyer
1o JabopaTopHoi padboTe
CocTaBjieHHMe ¢ HATYPbl KHHEMATHYECKOM CXeMBbI y3J1a
YHHBEPCAJIbHOT0 CTAHKA.

1. CocTaBUTh C HATYPbl KHHEMATHYECKYIO CXEMY Yy3JIa
YHHUBEPCAIBHOIO CTAHKA.

2. PaccunTaTh psig 4aCTOT Bpall€HUS IITUHICIA.

3. Haueptuth rpaduk 4acTOT BpAIICHUS IIITHHICIS.

I pynna
Boinoanun
Ilpunsn



JlaGopaTopnas paGora Ne2
Tema: «PeryinpoBanue nepeaayu BUHT — raika kadeHus. Pacuer
NpPeABAPUTEIBHOI0 HATAT A,

1. eas padoThi:
1.1. Mzyuwuts ycrpoiictBo nepenaun BI'K crankos ¢ ITVY.
1.2.  M3yuuTh 3KCILUTyaTallMOHHBIE U PETYJINPOBOYHBIE XaPAKTEPUCTUKH

nepenaun BI'K, ocBOUTH MOPSIAOK UX MPOBEPKH.
1.3.  HM3yuuTh NOpsSIAOK pacuera npeaBapuTebHOro Hatara nepenauu BI'K.
1.4.  IlomyuuTs mpakTH4ecKne HaBbIKK peryinposanus BI'K.

2. MarepuanbHoe o0ecrieyeHue

2.1. Ilepenmaua BI'K.

2.2. Crenn nns perynupoBku BI'K, nuHamoMeTpudeckuil Koy,
MUKPOKAJIBKYJIATOP.

3. Ockus perynupyemont nepegaun BI'K.

Kpsiwura ycnobuo
A- CHIMa

)
—




4. Tunopasmep nepenauu BI'K.

Tabnuua 1 Texuuueckue napamerpsl peryiaupyemon nepenauu BI'K.

YcnoBHbIN [Ilar pe3nOsI | Juamerp KomuuectBo | Homyckaemas | JlirHa BUHTa
JTUaMeTp P, mm mrapuka dw , | IIApUKOB B | ctaThueckas | L, Mmm
BUHTA d, MM MM nepenaye, mr | KECTKOCTh Q,
kH
25 5 3 26%6 5,3 710
Tabnuua 2 Texuuueckue xapakTepucTuku perynupyemoit BI'K.
Yucino pgenenu 1o | OceBble OcesBoit OceBas MowmeHT
UHIUKATOPY Harpy3KH 3a30p KECTKOCTh XO0JIOCTOTO
nuHamometpuueckoro | Q, kH Ay, MKM I KH/MKM xoJ1a
K042 (He menee) | Mo My,
Hw™
(He 60mee)
[Io TY 0,45 0,26
M3mepenus 20 5,3 15 0,35 0,1

5. Pacuet XECTKOCTH.

jp =Q/Ag =53/15=035%H/

BriBoa: mannas nepemada BI'K mo mMomeHTy X0JI0CTOro xoja cooTrBercTByeT TY
(0,1<0,26), TY(0,35<0,45). TpeOyetcssi yBeIuuuBaTh OCEBYIO >KECTKOCTHb 3a CYET
CO3JIaHUs HATATa.



6. Pacuer cuibl npeBapUTENbHOTO HATATA.

F,=35-d,-KH
['me duw — nmameTp 1mapuka;
K — KOJTM4eCTBO IIApUKOB B OJTHOM BHTKE.
F,=35-3-26=270H
7. Pacder Benmu4HMHBI COMMKCHUS MOJTyTaeK JUIsl CO3aHus IPEABAPUTEITHHOTO
HaTATA.

A,= 1,31/F,/d, , MKM
FILG FH — BCJIMYMHA IIPCABAPUTCIILHOI'O HATATA,
dw — TMaMeTp MIapuKoB.
A,=1,31/2,7/3 = 35 MM
8. PacueT cymmapHO# BeTUUMHBI COJIMXKEHUS TTOJTyTaekK.

Acyu= Ao + Ay, MKM
['ne Ay — 3a30p B COMNPSIKEHUY;
A, — BeIMYMHA CONMMKEHUS MOTyTaekK.
Aym= 15+ 35 = 50 MmxkM

9. Pacuer uncna 3y0ObeB HEOOXOUMBIX IS TOBOPOTA MOJIYTacK B OJHY CTOPOHY.

Z=10"3(Ayu/P) * Z1(Z; + 1)
I'ne Ay — CyMMapHas BeIMYHUHA COMMKEHUS MOJTyTaekK;
P — mar xogoBoro BUHTA;
7| — 41ciio 3yObeB XOJJOBOTO BUHTA.
Z=10"3-(50/5)-46-47 = 21 3y6beB
BeiBoa: naHHas mepenada 1o OceBOM KECTKOCTHM HE COOTBETCTBYET TPEeOOBaHUSIM
T.V., nns BoccTaHoBieHust €€ paboTOCTIOCOOHOCTH TpPeOyeTcs: MOBOPOT ABYX
noiyraek Ha 21 3y0 B OJTHy CTOPOHY.
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IIpaBuia TeXHUKH 0€30MACHOCTH NMPH BHINOJHEHNH Ja00PATOPHBIX padoT

1. Ha paGouem Mecte JOHKHO HAXOIAUTHCS TOJBKO TO, YTO HEOOXOJUMO IS
BBITIOJTHEHUS Pa0OTHI.

2. Ilepen BKJIIOYEHHEM CTaHKA HEOOXOIMMO OIMPOOOBaTh pabOTy MEXaHU3MOB
cTaHka Bpy4Hyto. [Ipu Hannunu oOHapyKEHHBIX AE(PEKTOB CTAHOK HE BKJIFOYATh.

3. OOpabaTpiBaeMasi 3aroTOBKa M PEXYIIUA HHCTPYMEHT JAOJOKHBI OBITH
HAJEKHO 3aKPETICHBI.

4. O06s13aTeNbHO MPOBEPUTH: HE OCTABJIEH JIM KJItOU B MaTPOHE.

5. Bo BpeMs pa®oThl TporaTh pyKaMy BpalllalolIMecs] MEXaHU3Mbl CTaHKa WIIN
3arotoBky 3AIIPEIAETCAL.

6. 3mepenust mpou3BOJIUTh TOJIBKO MOCJE MOJTHON OCTAHOBKH CTAHKA.

7. Y nansaTh CTPYKKY TOJIBKO KPIOUKOM.

8. KATETOPUYECKUN 3AIIPEHIAETCS myck cranka 6e3 paspernieHus
IIPETNO1aBaATEIIS.



JlaGopaTopHasi padora Ne3
Tema: «O3HakomiieHHMe € YCTPOMCTBOM MW PadOTOi OCHOBHBIX
MeXaHu3MOB TokapHoro cranka c¢ YIIY. Hanaaka cranka Ha 00paldoTky
3aJJaHHOM JAeTaIn»

Heab padoThbI: NPAKTUYECKOE O3HAKOMIIEHHE C YCTPOMCTBOM M OCHOBHBIMU
MexaHu3MaMH TokapHoro ctaHka ¢ UIIY, Hanankoil cranka Ha 00paOOTKY 3aJJaHHON
JETaJIH.

1 ObopynoBanue, oCHACTKAa

1.1 Cranox moaenu 16K20dD3 ¢ YUITYV NC-201M.

1.2 [Ipucnoco6nenue TUISt 3aKpEIICHUS 3arOTOBKH (matpon
TPEXKYJIAYKOBBIH).

1.3 Pexxyuuii uncTpyMeHT (pe3ibl) corsiacHo PTK.

1.4 N3MepuTenbHbIi MHCTPYMEHT: LITAHTCHLIHUPKYJIb, MUKPOMETP COTJIACHO
PTK.

1.5 TexHomornueckass JOKyMEHTAIusi 1O pa3pabOTKe YIpaBIstomIen
MpOrpaMMbl: YEPTEX JEeTalu, PacuETHO-TEXHOJIOTMYECKAs KapTa, YIpaBIsrouas
nporpaMmma.

1.6. 3aroToBKU 111 AETAIIH.

1.7. HCTpyKLMS O TEXHUKE O€30MaCHOCTH.

2 ITopsaoK BBINOJIHEHHUS PA0OThI

2.1 CooO0rieHre TeMbl, IIaHa, TOCTaHOBKA IEIN YpOKa.

2.2 THCTpYKTaX MO TEXHUKE O€30MacHOCTH.

2.3 BKJIIOYHUTH CTAHOK, IPOBEPUTH HA XOJIOCTOM XOY.

2.4 O3HaKOMUTBCA C HA3HAYEHHEM IIPOTPAMMBI.

2.5 O3HaKOMIICHHE C TIaHEJIBIO YIIPABJICHHS CTAHKOM /pUCYHOK 3.1/

2.6 O3HakoMIIeHHE ¢ TTaHeNbIo myibTa onepaTopa NC-201M / pucynok 2.2/

2.7 O3HaKOMJIEHUE C METOJAMKOW Halagkh TOKapHoro cranka ¢ YUIIY NC-
201M.

3. HABHAYEHHME ITPOT'PAMM

3.1 B cocras 6a3oBoro IIpO YUIIY Bxonar nporpaMmsl:

1) CNC.RTB (CNC.EXE);

2) DEBUG.EXE.

3.1.1. B 6azooe IIpO VYUIIY no Bepcuu 3.60.P BxoauT mporpamma
CNC.EXE, xotopas umeet 16 pa3psiiHyI0 CUCTEMY, COBMECTUMYIO C ONEPaIlMOHHON
cuctemoit (OC) MS DOS.

3.1.2. B 0azoBom IIpO VYUIIY, naumnas c Bepcuu 3.60.P, nporpamma
CNC.EXE 3amenena Ha CNC.RTB, kotopas umeer 32 pazpsanyto OC peanbHOTo
BpeMeHn RTOS-32. RTOS-32 mno3Bosnuna pacmmputh Bo3moxkHocTH [IpO,
HalpuMep, NPUMEHATh BHU3yaJbHOE NPOTPAaMMUPOBAHHME [IJIi CO3JaHUS U



penaktupoBanus YII. HWudopmanmus o006 »>TomM mpuBeneHa B JIOKYMEHTE
«PyxoBojacTBO onepaTopa. YacTs 2. BusyalibHOE pOrpaMMUPOBAHHE.
Kpome storo, OC RTOS-32 no3Bonuna, HauuHasg ¢ Bepcuu I[IpO 3.77.P,

MPUMEHUTH TPEXMEPHYIO TpaduKy MpHU BBIBOEC U300paKEHUI HA SKpaH TUCILIES.
IIpumeuyanue — Konuposanue Bepcuii [IpO npuBeneHo B gjokymeHTe «PyKOBOACTBO IO
XapaKTepU3aLun».

3.2 IIporpamma CNC.RTB (CNC.EXE) npennazHaueHa Juisi yIpaBJICHHS
METaI000pabaTHIBAIOIITIM 000PYIOBAaHUEM.

3.2.1 IIporpamma peanusyeT arOpuTMbI:

1) BBoga/BeiBoga YII u ciry:xeOHOM nHbopmanuy;

2) pactndpoBku YII;

3) popMupoBaHus IepeMeIICHUH;

4) ynpaBieHHs IPUBOJIOM;

5) ynpaBiieHusI aBTOMaTUKOM;

6) UHIUKAIIUH;

7) TMarHOCTUKH.

3.2.2 IIporpamma CNC.RTB (CNC.EXE) ocyuiecTBiasieT yIpaBlIeHUE
00Opy/IOBaHUEM C TIOMOIIBIO aMMapaTHBIX MOJYJEH, CpPeAd KOTOPBIX MOKHO
BBIJICTUTH:

1) moxyns CPU;

2) monyns ECDA 1/0, ynpaBmsitomuii (OTORIEKTPHUUECKUMHU JTaTYUKAMH,
BbIxogamu L{AIl, 3IeKTpOHHBIM ITYPBAJIOM U TUCKPETHBIMHU KaHAJaMH BX./BBIX.;

3) monyns ECDP 1/0, ynpapnstomuii QOTOIIEKTPUUECKUMH JTaTYUKaAMU,
Beixomamu LIUIT u LIAII, 31n€KTpOHHBIM IITYpBajlOM M IHCKPETHBIMU KaHajJaMU
BX./BBIX.

3.3 IIporpamma CNC.RTB (CNC.EXE) o6ecnieunBaer aBa pexxuma paboThI
YUILVY:

1) pexxum «k KOMAHIA»;

2) pexum «YIIPABJIEHUE CTAHKOM».

3.3.1 Pexxum « KOMAHJIA» ucnonb3yercs A BBOJA U pefakTupoBanus Y11
U 171 paboThI ¢ ailiiaMu mporpamMmm.

332 Pexum «YIHPABJIIEHUE CTAHKOM» npenHa3HadyeH s
yOpaBiieHHs] pabOTOW CTaHKa M KOHTPOJEM HaJ COCTOSHUEM TEKYLIEro Ipolecca.
PykoBoactBo omeparopa NC-201, NC-201M, NC-202 7 [Iuanor omeparopa ¢
cucremoii B pexume «YIHPABJIEHUE CTAHKOM)» ocyuiecTtBisieTcs 4epes
BUJeOCTpaHullbl: #1-#5, #6, #7. BoiBon andaButHo-udpoBoil uHbOpMaIUU
OCYUIECTBJISIETCS HA BUJleOCTpaHullbl #1-#5 m #7. BeiBog rpaduueckoit nuudopmanuum
- Ha BUJICOCTpaHUILy #6.

B pexume «YITPABJIEHUE CTAHKOM)» nepekintouarenem ¢ 110 MoxHO
3aJ1aTh 8§ peKUMOB PabOThI CO CTAHKOM:

1) «MDI» — pexxnm «PYUHOM BBOJ] KAJIPA»;

2) «KAUTO» — pexxum KABTOMATHYECKHW»;

3) «STEP» — pexum «KAIP»;



4) «MANU» — PEKUM «BE3PASMEPHBIE PYUYHBIE
HEPEMEIIEHUS»;

5) «MANJ» - pexum «@PUKCHUPOBAHHBIE PYUHBIE
HEPEMEIIEHUS»;

6) «PROF» — pexum «ABTOMATHYECKHI BO3BPAT HA
MHPO®UJIby;

7) <HOME» — pexxum « BBIXO/I B HOJIb»;

8) «RESET» — pexum «CBPOC».

3.4 IIporpamma DEBUG.EXE oxa3biBaeT MNOMOIIbL NpH OOHApY>KEHUU
npuuuH HapymeHuss pabotrel YUIIY co craHkoM WM TpUd  HEUCIPABHOCTH
BBILIEYKa3aHHbBIX MOJYJIEH.

3.5 @upma-uzrotoBurenb mnocrapiasier YUIIY, nmoiHoCThIO TOTOBOE st
nepBoro BkitoueHus. Ilopsgok ycranoBku YUIIY um ero moaroroBka k pabote
BBITIOJIHSIETCSI B COOTBETCTBUU C JIOKYMEHTOM «PyKOBOACTBO MO 3KCILTyaTalllm»
(paznmen «Ilopsimok ycTaHOBKH, MOJATOTOBKA K paboTe, mopsaok padoTel YUIIY»).

3.5.1 Boeibop pexuma s padotst CNC32/DEBUG npousBoautcs mocie
BKIIFOUCHUS M  YCICIIHOIO 3aBepuieHus camoauarsoctunku YUIIY, korma
pon30ouAET 3arpyska onepaunoHHou cucremsl (DOSvX.XX), u Ha SKpaHE MOABATCS
ONIWH MEHIO:

-DEBUG:;

- CNC32;

- NET.

Jlanee B TeueHHE IBYX-TPEX CEKYH] U3 MEHIO HEOOXOJIUMO BHIOPATHh HYKHYIO
ommuio pexuma padotei DEBUG wumu CNC32. [lo ymomuanumio YUITY
aBTOMaTUYeCKH 3arpyxaerca B pexnume CNC32.

3.5.2 Ilpu BeI6OpE pexxuma DEBUG 3arpysxkaercs nporpamma DEBUG.EXE.
Pa6ora B pexxume DEBUG omnucana B mpunoxxkenun A. [Ipu BbIXone u3 pexuma
DEBUG no xnaBuiie «E» («Exity) YUIIY nepexoauT B peXUM OXKHTAHUS
komauael: DOS (C:)).

Pabota B pexxume DOS u ero xkomasabl AOCTaTOYHO MOJIPOOHO OIKCAHBI B
JPYTUX MAaCCOBBIX H3JaHUAX, MO3TOMY ITOT PEXUM HE SABISACTCS MPEIMETOM
PacCMOTPEHUS B IKCIUTyaTaAlMOHHOM JOKyMeHTauuu Ha YUITY.

3.5.3 Ilpu BweiOOpe ommmum CNC32 3arpyxaercs nporpamma CNC.RTB,
KOTOpasi, UcoJib3ys (aitiel xapakrepuzanuu Gupmsl uzrorosurens Y UITY, Beiiiger
B pexxuM pabotsl YUITY « YIIPABJIEHUE CTAHKOM)» Ha Buneoctpanuiy #1.

Jlanee naHHble (Galabl XapakTepu3allid MOXXHO UCIIOIb30BaTh Kak 3a-
TOTOBKH ISl CO3JaHUsi COOCTBEHHBIX (halIOB WM JUIsl YHPABICHUS KOHKPETHBIM
000pyIOBaHUEM.

4. 1IYJbT OIIEPATOPA

4.1. Ilanesap myJbTa oneparopa

2.1.1 TIlynpT omepaTopa oOecredyuBaeT BBHINIOJHEHWE BceX (QYHKIUN
ynpaBieHuss u koHTposii B cucrteMe «OIIEPATOP-YUITY-CTAHOK». 110
BKJIIOYAET MOAYJIb JHCIUIES W MOJYJb KIABUATYPBI, COCTAB KOTOPBIX YyKa3aH B
nokyMeHTe «PykoBonacTtBo mo skcruryataumn». KonctpyktuBHo 11O BcTpoen B



MoHOOJN0K YUITY, Takum oOpazom, uro manens [10 mpenctasiseT coOoil TUIEBYIO
na"ens YUIIY. B kauecTBe 3JIEMEHTOB YNpPAaBJICHUS MCIOJIB3YIOTCS KHOIIKH,
KJIABUIIA M TEPEKII0YaTeNM, B KayeCTBE OJJIEMEHTOB KOHTPOJS — AUCIUICH U
CBETOUO/BI.
4.1.2 THauens 1O YUITY NC-201 u NC-202 B OCHOBHOM KOpIyce MIpej-
CTaBJICHA HAa pUCyHKe 2.1.
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Pucynok 2.1 — [Tanens mynpra oneparopa YUITY NC-201 u NC-202

[Tanens [TO NC-201 u NC-202 cocToUuT U3 TpEX CEKILMI:

- CEKLIUH TUCTLIES;

- ceKIuu an(aBUTHO-IIM(PPOBON KIIABUATYPHI;

- cek1uu QyHKIUOHAIBHON KJIIaBHATYPhl U CTAHOYHOU KOHCOJTH.

B cexnuu pucmuiess pacriofioKeH SKUAKOKpHUCTainueckud pucruied TFT
10.4”. CnpaBa OT JaucIUiess pacIoioXKEHAa BEPTHKalIbHAs CEKIUsa angaBUTHO-
uuppoBoro HabopHOro noisi: 36 andaBUTHO-UKU(PPOBBIX, 28 ClIEHHUATBHBIX KJIABHILL
Buu3y mnoa aMcmiieeM  pacnoioKeHa TOPH3OHTANIbHAs CEKUUs, B KOTOPOH
pa3MeIlEHBI:

* (pyHKkuMOHANbHAsA KiaBUaTypa: BoceMb KiaBulll «F1»-«F8» u math xinaBui

«TOKApHOTO KpecTay - «+X», «-X», «+2», «—Ly», M .

* JIB€ CIELUAJIbHbIC KJABUIIHU: @ («(ITPOKPYTKA») wu
(«ITEPEXO/»);

* CTAHOYHAsl KOHCOJIb C DJIEMEHTAMU YIIPABJICHUS U UHIUKALINU:

& cBeToanoabl «ACy», «DCy», «kER»;

& ceTeBol BoikiouaTenb YUIIY (3aMok ¢ kirouom);

& KHOIIKA aBaApUITHOTO OCTaHOBA;

& kHomKa «1» («ITY CK»);

& kHomka «0» («CTOII»);

& TEPEKITI0YATENb - KOPPEKTOp noaaun «Fy;

& TIEPEKITIOYATEIb - KOPPEKTOP CKOPOCTHU BpaIEHUS IIMUHACIIS «S»;

& TICPEKITI0YATEIb PEKUMOB paboThl cO cTaHKOM «MDI»...«RESET».

e

[T»nn]rz][ﬂ [F*][i][“][“] [f&]-l




4.1.3 [Tanens 11O YUITY NC-201M B kopryce A MpeacTaBieHa Ha PUCYHKE
2.2. Tanenp IIO umeeT mIacTMaccoOBYHO HAKIAJIKy, KOTopas AEIUT €€ Ha TpuU
CEKIIUU:

- CEKIIUIO TUCILIES;

- ceKIuio andaBUTHO-ITU(DPOBOM KIaBUATYPHI;

- CeKIUI0 (DYHKIIMOHALHOM KJIaBUATYPHl M CTAHOYHOUN KOHCOJIH.

B cexuum pucruiess pacnosiokeH KuAKOKpuctaimmueckuit pucried TFT
10.4”.

CrnpaBa oOT Jucruiess BEPTUKAIbHO PACMOJOKEHAa CeKUMs al(aBUTHO-
urdpoBoii knaBuatypsl: 36 andaBUTHO-IIUGPOBLIX, 28 CHCNUATBHBIX KIIABHIIL.

Buuzy moa  guciuieeM  pacmoJIOKEHa — TFOPU30HTAlbHAs — CEKIUs
(GyHKIHOHATBHOM KJIABUATYPhl U CTAHOYHOUW KOHCOJIH, B KOTOPOM pa3MEIlECHbI:

* (hyHKIMOHANbHASA KJIaBUaTypa: BoceMb KiaBuil «F1»-«F8» u cempb kiaBuii

«+X», «-X», «+Y», «-Y», «+Z», «Z», M.

e JIB€ CICUMaJIbHbIC KJIABUIIIU: @ («(ITPOKPYTKA») u
(«ITEPEXO/1»);

* CTAHOYHAs! KOHCOJIb C DJIEMEHTAMH YIIPaBIICHUS:

& kHOMKa «1» («ITYCK»);

& kHomka «0» («CTOII»);

&% TEPEKIIoYaTelb - KoppekTop noaaun «JOG»;

& TIEPEKITI0YATEIb - KOPPEKTOP PYUHBIX noaayd «F»;

& TEPEKII0YATEIb - KOPPEKTOP CKOPOCTH BPALICHUS IIMUHACIS «S»;

& TIEPEKITI0YATENb PEKUMOB pab0Thl cO cTaHKOM «MDIy»...«RESET».

B HmxHem npaBom yriy ma"enu [IO B miacTMaccoBOW HaKIIAJKE cliellaHa
Huma ana BeiBoja pazbéMoB USB1 u USB2. Pazsém USB1 pabGortaeT B pexume
YUITVY, pazsém USB2 pabortaer B pexume MS DOS. Huma 3akpeiBaercss ruOKoin
Kpbiikoi. Haj Huieit pacnonoxkensl orBepcTusi ¢ MapkupoBkod «DC» m «ER» st
BBIBO/Ia CBETOJIMOHBIX UHIUKATOPOB.
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Pucynok 2.2 — ITanens nynbTa oneparopa YUITY NC-201M
4.2. JeMeHTBI yJbTA ONEPATOpPa

4.2.1. UuaukaTopsbl

AC — umnaukarop nojgauun cereBoro nutanus B YUIIY NC-201 u NC-202
(3enéHoro 1BeTa):

* HTHAMKATOP TOPUT — CETEBOE NMUTaHKE NMoJaHo Ha YUIIY;

* UHJIMKATOP HE FOPUT - CETEBOE MUTAHUE OTCYTCTBYET WUJIM CETEBOE MUTAHUE
HEUCTIPABHO.

DC — unnukarop BritoueHus: nutanus YUIIY (3enénoro npera):

* UHAMKATOp TopUt — nuranue Y YIIY BkiaroueHo;

* UHIUKATOP HE rOpuUT - nutanue Y UIIY BBIKIHOUEHO WIIM HEUCIIPABHO.

ER — unaukarop ommbku B padore YUIIY (kpacHoro 1Beta);

WHJUKATOp 3aropaercs, eciau B padore YUIIY cucremoit «WATCH DOG»
BBISIBJIEHA OIMMUOKA, TPU 3TOM CHUMAaeTCA curHai roropHoctu YUITY.



4.2.2. BoIKJa0o4aTeJM 1 KHONIKH
OFF

N

ON

CeTteBoii BbIKJII0O4YaTEb (3aMOK ¢ Ki1touoM B YUITY NC-201 u

NC- 202)

Ucnonwzyercs nna BratoueHust/BoikitodeHus (ON/OFF) nuranus YUITY
MOBOPOTOM KJIFOYa B 3aMKe.

Knonka ABAPUMHOI'O OCTAHOBA (xHOIKa- rpu6oK
kpacHoro 18eta B YUITY NC-201 u NC- 202)

KHonka noiskHA OTKIIOYATh YIPABIAIOLIEE HAINpsSIKEHWE CO cTaHka. Jlus
IIOATOTOBKM TOBTOPHOTO BKJIFOUEHMS CTaHKAa IIOCJIE aBapUWHOIO OTKIIFOYEHUS
HE00XO0AMMO MOBEPHYThH KHOMKY 10 IIeYKa B HANPABIEHUH, YKa3aHHOM CTpEJIKaMu
Ha KHOIIKE. JIeHCTBUsA, BBIIOJIHAEMBIC 110 TaHHOM KHOIIKE HAa CTAHKE, U UX MOPSIOK
o0ecrieunBaeT pa3pabOTUUK CUCTEMBI.

BHUMAHME! VUITY NC-201M HE UMEET KHOIIKM ABAPUITHOI'O
OCTAHOBA HA TIYJIBTE OIIEPATOPA. ABAPWUMHBIM BBIKJIIOUATEJID
BXOAUT B KOMIUIEKT IIOCTABKHM VYUIlY KAK CAMOCTOATEJIBHOE
N3EJINE. PA3PABOTUYUKY CUCTEMBI HEOBXOAMMO
CAMOCTOATEJIBHO TMPEAYCMOTPETL EI'O YCTAHOBKY B ILEIIN
ABAPUMHOI'O OTKJIIOUEHN DJIEKTPOOBOPYJIOBAHI S CUCTEMBI.

€5

O ITYCK (xHoIKa 3eJIEHOT0 1BETa C MHIUKAIUEH )

B pexume « YIIPABJIEHUE CTAHKOM)>:

- YNOPAaBISIET BBHIIOJIHEHUEM MPOrpaMMbl M JBHXKECHHUEM OCEd B PEXKUMAX
«PYYHOM BBO/JI KAJIPA», «BE3PASMEPHBIE PYUYHBIE
HEPEMEIEHUSA», «PUKCUPOBAHHBIE PYUHBIE ITEPEMEIIEHU S,
«ABTOMATHYECKHAM BO3BPAT HA TIPO®NJIb», « BBIXO/I B HOJIb»;

- BeinonHsieT JgBwxkeHus B pexumax «BE3PASMEPHBIE PYUHBIE
HEPEMEIEHUSA», «PUKCUPOBAHHBIE PYYHBIE INEPEMEINIEHU S
n KABTOMATHUYECKHUI BO3BPAT HA ITPO®UJIb» npu HAKATOH KHOIKe
«CTOII».



Boimonasier oOumuit copoc cucrembl, ecim B YUIIY ycraHoBieH pexum
«CBPOC» («RESET») (BbIOOp peXHMOB pabOTHI BBIMOJIHSIETCS CO CTAaHOYHOU
TIaHENN ).

53

O CTOII (kHOTKa KPacHOTO 1IBETa C MHAUKAIUEH)

OcraHaBiMBaeT ABMXXEHUE C YNPABISAEMBIM 3aMEJICHUEM U yCTAaHABJIMBAECT
pexuMm «HOLD». lnsa Beixona u3 pexxuma « HOLD» HeoOXoauMo CHOBa HaKaTh
kHOTIKY «CTOII» n «ITYCK». He neiicTByeT npu Hape3aHuu pe3bObl.

4.2.3. llepexiarouaresu
Ilepekrouare/ib - KOPPEKTOP CKOPOCTH BPAallleHUs] IIMUHIAEIA «S»

S G

100
o N/ 110
—_— + —
3077, 120
B pexume « YIIPABJIEHUE CTAHKOM)» no3Bosisiet

N3MCHATDH CKOPOCThb BpalllCHHUA IITHUHACIIA. [IIar u3meneHus CKOPOCTH BpalICHUA
MIMMAHACIIA MOXET OBITH YCTAHOBJICH IIPH XAPAKTCPU3ALIUN.

[ AED
5 75 Ilepexarouyareanb - KOppekTop noxaqu «kF»
\ |/ B  pexume «YIIPABJEHUE CTAHKOM»
25: + ':._ 00 MO3BOJISIET U3MEHATh BENIMYUHY padoueit momauu. [lar
- ~ W3MEHEHHUSI TOJa4ud MOXKET OBITh YCTAHOBJIEH NIPHU
0 \1 or xapakrepuszauuu. He nercTByeT npyu Hape3aHUHU pesb6bi.
106G (‘15 I[Hepexkiarwuarean —

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

= +

OmnpenensieT  CKOPOCTh M HaNpaBJEHUE  PYUYHBIX  MEPEMEIICHUM.
ITepexmtouarens B nosioxkeHusx ot 0% mo +100% B coueranuu ¢ komanaon URL=1
yIpaBJsieT CKOPOCThIO IepeMenieHuit Ha Obictpom xoay (mpu GO00). Illar
M3MEHEHUS T0JIa4¥ MOKET OBITh YCTAHOBJICH MPU XapaKTepU3aluu.



MANU  MAN [lepexJ/iroyaresib PeKUMOB

STEP 1 paéoTbl CTaHKAa
«MDD»...«RESET»
AUT Hunme
MDI RESET

B pexume «YIIPABJIEHUE CTAHKOM)» nepexitoyuaresib MO3BOJISIET C
[TO VUITY 3anath pexxuM paboThl CTaHKa. AKTHBHU3AIMS MEpeKIoUaTess 3aaaércs
unctpykuueit CWP nipu xapakrepuszanuu CUCTEMBI.

[lepexmtouaTenemM MOXKHO 3a7aTh CJIEIYIOUIUE PEKUMbI padOThI CTAaHKA:

* «MDI» — pexum «PYYHOM BBOJ KAJIPA»:

npu HaxkaTuu KHOTIKK «ITY CK» BeimonHseTcss 0TpaboTka Kajapa, HaOpaHHOTO
B CTPOKE BBOJA/peJaKTUPOBAHUSI.

« «(AUTO» — pesxum KABTOMATUYECKU»:

npu Haxatun kHomkH «IIYCK» Bemonnsercs orpabotka Bceit YII kaap 3a
KaJIpOM.

* «STEP» — pexum «KAJIP»:

npu Haxxatuu KHONKK «ITY CK» BeIToHsIeTCS 0TpadoTKa ogHOoro Kaapa YII.

. «MANU» — peXUM «BE3PASMEPHBIE PYYHBIE
HEPEMEIIEHUSA»:

¢ Haxaruem kHonku «IIYCK» ocb, BeiOpaHHasi ¢ KJIaBHATyphl Ha)KaTUEM
wiasnnm «CABUI HA CTPOKY BIEPEI» wm «CABHI' HA CTPOKY
HA3A/l», HaunHaeT NIBUraThbCsl CO CKOPOCTHIO M B HAIpPABJICHHH, BHIOMpPAEMBIMU
nepekiiroyaresnemM koppekropa nogad «JOG». Ipu ornyckanuu kHonku «ITY CK»
OCb OCTaHABJIMBACTCH.

. «MANJ» —  pexum «OUKCHUPOBAHHBIE PYUHBIE
HEPEMEIEHUS»:

¢ HaxatueM KHoOnkH «IIYCK» BbiOpaHHas oCchb CMEUIA€TCS HAa BEIUYUHY
NEepEMEIICHMS], BBEJICHHYIO C KiaBuaTypbl npu nomomu kona JOG (Hanpumep,
JOG=50). CkopocTh M HalpaBJICHUE BBHIOUPAIOTCS MEPEKII0YaTEIEM KOPPEKTOpa
nonad «JOG».

« «PROF» - pexum «ABTOMATUYECKHUH BO3BPAT HA
HHPO®UIIb»:

npu HaxxaTuu KHONKHU «ITYCK» BBINOJIHSETCS BO3BpAT B OTIPABHYK TOYKY
Ha Mpoduiie Mocae pyyHoro nepemenieHus ot npoduis. Bo3spar ocymiecTBisieTcs ¢
BbIOOPOM OcH Ipu Hcnosnb3oBaHuU kKojia RAP=0 niau aBToMaTnyecku och 3a OChIO B
OOpaTHOM TMOPSIJIKE, BBIMOJIHEHHBIM IIPH HX OTBOJE, C HCIOJIb30BAaHUEM KOJa
RAP=1. CkopocTh U HampaBlieHUE BBIOUPAIOTCS MEPEKIIIOYaTEIeM KOppeKTopa
nojgad «JOG». JIBmxeHne HaunHaeTcs ¢ HaxxaTtreM KiaBuid «ITY CK».

* <tHOME» — pexxum «BbIXO/1 B HOJIb»:

npu Haxatuum KHOmkKU <«IITYCK» ocymecTBiasiercs BbIXOJ B HCXOJHYIO
NO3ULMI0 OCH (B TO3ULMI0O MUKPOBBIKIIOYATENS] a0COJIOTHOIO HYJA OCH),
BbIOpanHOM ¢ knaBuatypsl kiaBumiamu «CABUIT HA CTPOKY BIEPE) unu
«CJIBAI' HA CTPOKY HA3AI»



* «(RESET» — pexum «CBPOCx»:

npu Haxkatuu kKHomku «ITYCK» o6nynsercs undopmarus, HaxoAsIascs B
nuHamudeckoM Oydepe. OcyiiecTBiseTcs BbIOOp HyJIEBOW HayalbHOW TOUYKH IS
Bcex oceil, n BeiOpanHas YII ycranaBnuBaeTcs Ha mepBbIi Kaap. COpachiBarOTCS
tekymue M, S, T ¢yHkuuu. KoppekTtopa HMHCTPYMEHTOB M HayajbHBIX TOYEK,
3aHECEHHBIC B COOTBETCTBYIOMIHE (Pailiibl, HE CTHPAIOTCS.

4.2.4. DyHKIMOHAJIbHAA KJIABHATYpPa
4.2.4.1 Haznauenue QyHKuuoHaIbHbIX KiIaBUII «F1»—«F8» m «xiaBum

TOKAPHOI0 KpecTay: «+X», «-X», «tY», «-Y», «+Z», «—Z» u M"paCCMOTpeHo

IpU ONHCAaHUW UX TPUMEHEHUS B pexuMe oToOpakeHuss HHPOpPMAIMU Ha
BUcoCcTpaHulle #7 nucries Y UITY.

2.2.5. AndaBuTHO-IIU(PPOBA 51 M CIENUATbHAN KJIABHATYpa

4.2.5.1 OcHoBHble alpaBUTHO-LIU(PPOBBIC KJIABHUIIKM HAOOPHOTO  TOJIS
COOTBETCTBYIOT MO CBOEMY HAa3HAUECHHIO KJIABUIIIAM KOMIBIOTEPHOU KIaBUATYPHI.

2.2.5.2 Kpome ocHOBHBIX andaBuTHO-IIMGPOoBbIX KiaBuil, B YUIIY umeercs
HECKOJIBKO CIEIUAJIbHBIX KJIABUII, HA3HAYEHHE KOTOPHIX IPUBEICHO HUXKE.

EE IPEXO/JbI

Oo6ecmneunBaet nepexon u3 pexxuma « KOMAHIA» B pexum «YIIPABJIEHUE
CTAHKOM» u o6patHo. MoxeT ObITh MCHOJIb30BaHA MIPU pabOTe B IporpaMmmax
[IK kak knaBuma «F1».

ITPOKPYTKA
-

Beinonusier mepexon Mexay BuaeocTpanuuamu #1 u #7 u mepexon u3
BUJICOCTpaHUIIBI #6 B BumeocTpanuiy #7. OOecreuynBaeT Mepexo]l Ha BTOPYIO
CTpaHuIly U oOpaTHO B MeHIO «Cpenay» npu kommuisaiuu nporpammel PLC.

OOGecrnieunBaeT MTPOKPYTKY MeHO B penaktope YUITY. Moxer ObITh
UCIoJIb30BaHa npu padore B nporpammax I1K kak kimaBuma «F10».

BO3BPAT HA HIAT

[lepememaeT Kypcop BIEBO OT TEKYIIETO ITOJOXKCHUSI.



CABUI BIIEPE/{

ITepemeraer Kypcop BIPABO OT TEKYILETO MOJOKEHHUS.

CABHUI' HA CTPOKY HA3A

1. B pexxume «kKOMAHIA»:
* BhI3bIBacT U3 Oydepa mamsTu 00y U3 MOCICAHUX BBEACHHBIX BOCHMU
KOMaHJ 111 MOBTOPHOTro BBOIA KiaBuined Kk ENTERY;

 npu peaaktupoBanuu YII wucnonsdyercs s BO3BpaTa Kypcopa K
NpeApIAyIIEMY KaIpy.

2. B pexume «YITPABJIEHUE CTAHKOM»:

* UCTIOJIB3YETCS JJI MOMCKA Kajpa, C KOTOPOTO MOXKET OBITh HauaTa OTpabOTKa
VII B pexxumax pabotel «KAJIP» («STEP») min «ABromatudeckuiny («<AUTO»);

* UCHOJIB3yeTCsl NpH BbIOOpe ocu 11l JIBWKeHud B pexumax «MANU»,
«MANJ», «cPROF», <HOMEy;

* B couetanuu ¢ kiapuieid «ALT» npokpyuuBaer u3 Oydepa komana s
MMOBTOPHOTO BHITIOTHEHUS:

- o0yl U3 mocienHux 16 BBEOEHHBIX KOMaHJ MOCPEICTBOM KJIABHUILIU
«ENTER» Bo Bcex pesknMax pabotsl, kpome pexuma «PYUYHOM BBOJ KAJIPA»
(«MDD»);

- noboil u3 mocneaHuX 16 BBEAEHHBIX KaJapOB MOCPEICTBOM KIIABHUIIH
«ITYCK» B pexxume «PYUHOM BBOJ KAJIPA» («MDI»).

CABUI HA CTPOKY BIIEPE/

1. B pexxume «kKOMAHIA»:

* BbI3bIBaeT U3 Oydepa mamsaTu 00y U3 MOCIEAHUX BBEAEHHBIX BOCHMU
KOMaH 11 MOBTOPHOTro BBOA KiaBuiied Kk ENTERY;

* IIpu pepaxkTupoBaHuu YII ucnonb3yercs il NEepeMelIeHUs Kyp- copa K
CIEAYIOIIEMY KaJIpy.

2. B pexume «YITPABJIEHUE CTAHKOM)»:

* UCTIOJIB3YETCS JJI MOMCKA Kaapa, C KOTOPOTO MOXKET ObITh HauaTa OTpadoTKa
VII B pexumax pa6otsi «KAJIP» («STEP») mwm «ABTOMATHYECKHWM»
(«AUTOv»);

* UCIOJIb3yeTCsl TPH BbIOOpe ocu s naBwkeHus B pexumax «MANU»,
«MANJ», «PROF», <HOMEy;



* B couetanuu ¢ kiaBuimieid «ALT» mpokpyuuBaer u3 Oydepa KomaHm s
IIOBTOPHOT'O BBITIOJIHEHUSA

- moOyl0 W3 mociaeaHux 16 BBEAEHHBIX KOMAaHJ IMOCPEACTBOM KIIABUIIIH
«ENTER» B0 Bcex pexuMax paboTsl, kpome pexxnma «PYUHOM BBO KAJIPA»
(«<MDI»);

- moOoi U3 mocienHuX 16 BBEIEHHBIX KAJIPOB IMOCPEACTBOM KIIABUIIU
«ITYCK» B pexnme «PYUHOU BBOJI KAJIPA» («MDI»).

5. Hananka cranka

Hananka cranka Ha 00paOOTKy 3a/laHHOM J€Talli COCTOUT U3 CIAEAYIOLIUX
3JIEMEHTOB U 3aKpEIJICHUE PEXYLIEro MHCTPYMEHTA, 3aKpPEIIEHUE 3ar0TOBKH,
YCTaHOBKA OCEH Ha HOJIb, ONIPEAEICHUE PA3MEPOB PEXKYLIEr0 MHCTPYMEHTA
(KOppeKLHs Ha HHCTPYMEHT), BBOJI YIIPABJISIBIIEH POTPaMMBI.

5.1.  VYcraHoBKa M 3aKperuieHUE 3arOTOBKH.

5.1.1. 3aroToBka Kpenurcs B NIaTPOHE YCTAHOBJIEHHOM Ha LINUH/EIE CTAHKA.
5.2.  YcTaHOBKa M 3aKpEIUIEHUE PEXKYIIETO UHCTPYMEHTA.

5.2.1. Pe31bl HeOOX0aAMMBIE 111 00pabOTKH 3aroToBku corjiacHo PTK
YCTaHAaBJIMBAIOT B ONPEIECIICHHBIC MO3UIUN aBTOMATHYECKON PEBOJIBBEPHON
T'OJIOBKH.

5.3. BkiroueHue cTaHka (IaHelb YIPABICHHUS).

5.3.1. BkirounuTh pyKOsITKY BOJHOIO aBToMara |

5.3.2. Bxmounts kHONKY ~Tlogaya HanpsxeHus” 3

5.3.3. HaxaTp knaBuIm , F1 (manens mynsT oneparopa).

5.4. VYcraHoBKa oceil Ha HOJIb ([TaHEINb MYJbT ONEepaTopa)

5.4.1. YcranoButb pexum padbotel ctanka «HOME» («Bbixoa B HOJIbY)

5.4.2. Haxatp nmociaenoBaTenbHO KIABUIIM Oocell X, Z — CynIopT aBTOMaTHYECKU
BBIMET HA HOJIb

5.5. Omnpexnenenue pa3MepPOB UHCTPYMEHTA HA CTAHKE.

5.5.1. Ilepeiitu B pexxum padoTsl ctanka «MANU» («be3pazmepHbie pyduHbie

NepeMENICHHS») U HaXKaTHeM KJIaBuu Z, X, b orsectn CyHnopT K IpaBoMy TOpLY
3arOoTOBKH.

5.5.2. llepeiiTu B pexxum padotsl ctanka «MDI» («Py4Holi BBOJ Kaapay)

5.5.3. 3apars yacrory BpameHus mwmuHAens: S500 M3, Bximtount kHONKY «lIyck»
(3eneHoro 1BETa) 3aroTOBKA HAYHET BpalllaeTCsl.

5.5.4. IlepeliTu B pexxum padoThl ctanka K MANU».

5.5.5. IloxBectu pesen, noape3aTb TOPEL, OTBECTH PE3ELL IO OCH X.

5.5.6. Haxatp xiraBumm «npokpyTkay, F3 (F4) «BBOI KOppeKTOpay.
5.5.7. Habpathb ¢ kj1aBuaTypbl 1. 70 (ENTER).



5.5.8. IloaBecTu pe3elr 1 MPOTOYUTH 1O ocH X (1O JUAMETPy) U OTBECTHU Pe3el] MO
ocu Z.

5.5.9. Ilepeiitu B pexum paboThl cranka «MDI» 3aiath ocTaHoB mmuHAes HaOpaB
MS5 u «Ilyck» (3eneHoro 1uBeTa) — MIMUH/IEIb OCTAHOBUTCS.

5.5.10. N3mepsiem nuameTp 00paboTaHHOM MOBEPXHOCTH

5.5.11. Haxartp knaBumu F3 (F4) /] 1. /] x50,5 =] Tem caMbIM onpeenuB
pa3Mep UHCTPYMEHTA Ha CTaHKe (KOPPEKIHMI0O HA UHCTPYMEHT).

5.6. BBop ympasisronien nporpaMmsl

5.6.1. [lepeiiTu U3 pexxrMa «ynpaBieHUE CTAHKOM» B PEXKUM «KOMaH/Ia» HaXaTUEM

xnapmm (@),
5.6.2. Bectu YII.
5.7. OOpaboTKa JieTaau B aBTOMaTHYECKOM PEKUME 110 IPOrpaMMe.

5.7.1. IlepeiiTu B peKUM «yIpPaBICHUE CTAHKOM» HAXaB KJIaBUILY .

5.7.2. llepeiitu B pexxum padoThl ctanka « AUTO» (« ABTOMaTHYECKHIN» ), 3aKPBITh
orpaxjieHue, Haxxatb KHONIKY «[lyck» (3erneHoro 11Beta) HauHeTcst 00padoTKa
3arOTOBKHU.

5.7.3. llocne okoH4YaHUsi 00paOOTKH, OTKPBITh OTpakACHUE, CHATDH JI€Talb,
MPOU3BECTU KOHTPOJIb.



JlaGopaTopHnasi padora Ne4

Tema: «O3HakomJieHHMe C YCTPOMCTBOM H PadOTO OCHOBHBIX Y3JI0B
BEPTUKAJIBHO-CBEPJIMJIBbHOr0 cranka ¢ YIIY, nHamnaaka craHka Ha
00padoTKy 32/1aHHOI 1eTaIN».

1. Hean padorbi: [IpakTHUECKOE O3HAKOMIICHHME C METOJIUKOW HalaJIKu
BEPTHUKAIBHO-CBEPIMWIBHOTO cTaHka MoA. 2P135®2 ¢ ycrpoiicteom UIIY 2[132-3 n
ero paboToi, 03HaKOMJIEHHE C CUMBOJIAaMH M 00O3HAYEHUSIMU Ha MYJbTaX CTaHKA U
ycrporcrsa UITY.

2. Ucxoanbie TaHHBIE:
000py/10BaHHE, OCHACTKA, MPUHA/JIEKHOCTH, TOKYMEHTAI[USA

2.1. Cranok 2P135®2 c ycrporictBom UITY 2I132-3.

2.2. IlpucnocobneHust Ui 3aKperuieHus 3aroToBKu (Tucku, cbopka, YCII,
naTpoH u T.1.) corsiacio PTK.

2.3. CmeHHBbIE BTYJIKH IS 3aKPEIICHUS CBEPII.

2.4. Pexxymue MHCTPYMEHTHI (CBepia, 3€HKEepa, METUYMUKH, Pa3BEPTKU U T.1.)
cornacHo PTK.

2.5. W3meputenbHble  HMHCTPYMEHTHl  (IITAaHM€HUUPKYJIb, CTOMKa C
WHIUKATOpOM, KanuOpsl) cornacHo PTK.

2.6. TexHonoruyeckas JOKyMEHTalMsi 1O pa3pabdOTKe YNpaBistolen
IporpaMMbl (4epTex JeTanu, pacueTHo-TexHosnoruueckas kapra (PTK), nenra —
IPOrPaMMOHOCHUTEIb, PaclieyaTKa YIpaBJIsIFOIIed IPOrpaMMBl).

2.7. 3arotoBka getaiu (2-3 mTyKu).

2.8. PyKOBOJCTBO I10 3KCIUTyaTalluy CTaHKa.

2.9. UHCTpyKIMS TI0 TEXHUKE 0€3011aCHOCTH.

3. O0mue cBeAeHUS 0 CTAHKE

3.1. Ha3nauenue:

CTaHOK BEPTUKAIbHO-CBEPJWIbHBIN C PEBOJBBEPHOU TOJIOBKOM, KPECTOBBIM
CTOJIOM M YHCJIOBBIM NPOrpaMMHBIM ynpasiaeHueM mon. 2P135d2 npenHazHaueH
JUISL  BBINIOJIHEHWS  OIEpAallMi: CBEPJICHHE, 3C€HKEPOBAaHHUE, pAaCCBEPIIMBAHUE,
36HKEpPOBAaHHUE, PAa3BEPThIBAHUE, HAPE3aHHUE PE3bObI, JIETKOBOIO MNPSIMOJIUHEHHOTO
bpe3epoBaHus B yCIOBUSIX MEITKOCEPUITHOTO U CEPUHHOTO TPOU3BO/ICTBA.

Hanuuue Ha craHke WIECTUININUHAEIBHOW pPEBOJIBBEPHOM TOJOBKH IS
aBTOMAaTHYECKOM CMEHbl HMHCTPYMEHTAa, KpPECTOBOTO CTOJIa C MPOrPAMMHBIM
YOPaBJICHHEM TO3BOJISIET OCYIIECTBUTh KOOPJAWHATHYIO 00padoTKy (iaHIeB,
KpBIIIEK, maHened u T.4. be3 mpeaBapuTenbHONW pa3MeTkn W 0€3 MPUMEHEHHS
KOHJTYKTOPOB.



3.2. Texnuyeckas xapakrTepuctuka ctanka 2P13502

o ['OCT §-88 KJjacc togyHoctu H

Pazmepsl paboueit MOBEpXHOCTH CTONA: MM
IApUHA 400
JUIMHA 710

Haubonwiiee nepeMeiiieHre cTosia rmo ocsm: MM
IO OCH «X» 630
0 OCH «Y» 360

HawnbonbIiee nmepeMenieHre Cynmopra:

IO OCH «Z» MM
HEe MeHee 569

HawnGonpmmii fuameTp Hape3aemMon pe3b0bl B CTalln
45 T'OCT 1050-74 24MMm

Konen mmmunaens nns ceepaenus no CT COB 147-75

Konyc Mop3e 4
Haubonwmuii nuametp ppess 100MMm
[Tapametp ¢pe3epoBanus MM
IMPUHA 60
riyOuHa 2
Hucno mmuHaene peBOJIbBEPHON TOJOBKHU 6
Paccrosiune oT ocu MINUHAENSA 10 HATIPABJISOLINX KOJIOHHBI 450mm

HauOombiice pPacCTOAHUC OT TOpLHA MWIMMHIACIA O0 pa60qeﬁ IMOBCPXHOCTHU

CTOJIa HE MEHEE 600Mm
CkopocTh OBICTPOTO MTEPEMEIICHHS CYTIIIOpTa 4 m/MuH
KomunuecTBo noxau cynnopra 18

[Ipenensl nomau cynmnopra 10...500mm/MuH



KosmmuecTBO CKOpOCTEN IINMUHAEIS 12
[Ipenesnbl 4acTOTHI BpallleHUS IIIITHUHIEIS 35,5...1600 o6/MuH
CKopocTh OBICTPOrO NEPEMENIEHHUS CTOJIA U Caa30K Tm/MuH
ToyHOCTH MO3UIIMOHHOTO CTOJIAa M CaJIa30K Ha JJIMHE X0Ja 0,5Mm
JIMCKpETHOCTD 3a1aHus IEPEMELLICHUN 0,01Mm

BpeMst cMeHbl HHCTpYMEHTA, C

MIOJTHBIM 000pOT 8,55
Ha OJIHY TTO3ULIHIO 3,75
Hawubonwmmas macca oOpabaTbiBaeMbIX JeTajaei 300 xr

3.3. OcHOBHBIE y3JIBI CTaHKA

Kononna n ocHOBaHue

Kononna mnpeacraBisieT OTIMBKY KopoOdaToil (hOpMBI C IUIOCKOCTSIMU JIJIst
KpEIUICHUs] CTalbHBIX Hampapistomux. OCHOBaHHME CTOJa — YyryHHas
OTJIMBKA, HA IJIOCKOCTH KOTOPOU 3aKperyieHbl CTaJIbHbIC HAIMpPaBIISIONIUE, 1O
KOTOPBIM JIBUKYTCS CaJla3Ku.

KopoOka ckopocteit
[lectuctynenyaras KOpoOKa CKOPOCTEH pacIoiokKeHa B KOJIOHHE CTaHKa.
OHa ciy>XuT AJis iepeiavr MIUHIETIO0 Pa3INYHbIX YaCTOT BPAIICHUSI.

Cynnopt ¢ peBOJIBBEPHOM TOJIOBKOU
npeaHa3Ha4YeH ISl OCYIIECTBICHHS ObICTPBHIX IEPEMELICHHI 1 pabovnx mo1au
PEBOJIBBEPHON T'OJIOBKH.

Penykrop crona
OpelHa3HAaYeH JUJIi OCYUIECTBIEHHUS OBICTPBIX, CpPEOHUX M  MEJKHX
IIEPEMELLEHNUH CTOJIA U Cajla30K OTAEIBHO.

CT0J1 KPECTOBBIN

Cros KpecTOBBIM CIIyX HUT JUIsl YCTAaHOBKU oOpabarbiBaeMbix Aetaneid. Ctoi
umeer Tpu  T-oOpaswbix maza. Cronm  mepememiaeTcss B JABYX
B3aMMOIIEPIICHIUKYJISIPHBIX HanpaBiIeHUsIX (10 ocu «X» U «Y») MO 3aJJaHHOU
IporpammMe.

OxiTaxxaeHue



PaboTa cuctembl 0XJ1axAeHUS OCYIIECTBISETCS OT LIEHTPOOEKHOTO HAcOoca.
Jnsg  oxjaxaeHWss HMHCTPYMEHTa B 30HE  pPE3aHus  IPEAyCMOTPEH
VH/IMBUIYaJIbHBIM [IPUBO/I, ITO3BOJISIONIMN HANPABIATH CTPYIO OXJIAXKIAOUIEH
YKUJIKOCTU B HY’KHOE MECTO.

4. IlopsinoK BHINOJTHEHUS PA0OTHI

4.1. OsHakomyieHHME C TyJIbTOM YIPABICHUS, NPEAHA3HAYECHHBIM IS
YOPABJICHHUS CTAHKOM B HajdaJ04yHOM pexuMme. [lynbT pacnosniokeH Ha CTaHKe U
HUMEET CIIeIYIOIIUE OpraHbl yrpaBienus (puc.1).

4.2. Hamanka ctanka

Hanaaka cranka Ha oOpabOTKy 3aJlaHHOM J€Talud COCTOUT M3 CIIEIYIOLIUX
AJIEMEHTOB: YCTAHOBKA M 3aKpEIUICHHWE 3aroTOBKH, YCTAaHOBKA HEOOXOIUMOTO
PEXKYIIEr0 MHCTPYMEHTA, HAXOXKAEHUE HYJIEBOM TOUkU mporpammbl (X=0, Y=0),
Hax0JICHUE BEJIMYMH KOPPEKINU 3a1aHHbIX mporpamme (L1...Ln).

4.2.1. YcTaHOBKA M KPEIUIEHUE 3arOTOBKU

3aroToBka KpemuTcs B CIEHUAIBHOM MPHUCIOCOOICHUH, YCTAaHOBICHHOM Ha
CTOJIE CTaHKa.

4.2.2. YcTaHOBKA U KPEIUICHHE UHCTPYMEHTA

CBepna HYXHOTO JIMaMeTpa BCTaBIAIOTCS B OINPEACIICHHBIA IIMUHACTb
PEBOJILBEPHOI TOJIOBKU COTJIACHO pacueTHO-TexHosnornyeckout kapre (PTK) cmoTpu
puc.2.

4.2.3. HaxoxaeHue HyJIEBOM TOYKHA MPOTPaAMMBI

HaiitTi Hy/neByl0 TOUKY MPOTrpaMMbl — 3TO 3HAYUT BBICTABUTH CTOJI CTAaHKA C
YCTAaHOBJICHHOW Ha HEM 3aroTOBKOW TakuM o00pa3oM, 4YTOObI HyJeBash TOYKa
3aroTOBKU (CM. pHUC.2) COBMaJia C OCbI0 MHCTPYMEHTA, HaXOJSIIErocs B pabodem
MOJIO’KEHUH PEBOJIbBEPHOU T'OJIOBKH.

JInst 3TOr0 HYXHO:

1. Ilepexmtoyarenpb, pacnoyOKEHHBIA Ha MYJbTE YNPABICHHUS YCTPOWCTBA C
UITV 21132-3 nepeBecTH B OJIOKEHHUE «HYIIbY

2. Ilepexmrouarens 7 (puc.l), pacnoyioxKeHHBIH HA MyJIbTE CTaHKA, MEPEBECTU
B MIOJIOKEHUE «PYUYHOE YIIPABIICHUEY.

3. Tym6nepom 22 (puc.l), pacnojio:KeHHOM Ha MyJbTE YMNpPABJICHUS CTaHKa,
Ha0paTh HYKHYIO OCh MepeMeIleHHs (X WK y) U MpH nmoMoiu Tym6iaepoB 19 u 21
MEePEMECTUTH CTOJI CTAaHKA C YCTAHOBJIEHHON Ha HEM 3arOTOBKOM Ha CTOJBKO, YTOOBI
HyJIeBasi TOYKA 3arOTOBKH COBIAA C OChI0O MHCTPYMEHTA, HAXOMASIIETOCs B pabodem
MOJIO’KEHUH PEBOJIbBEPHOU T'OJIOBKH.



4. Ilokazanue BeIWYHH X U Yy, 0003HaYaronmxcs Ha nudpoBom Tabo mysiabTa
ynpasienus: ¢ UITY, nabpate Ha 6110Ke KOppeKTopoB 21-26. 3HaueHHe BETUIUHBI Z
— BCer/ia HyJIH.

4.2.4. Haxo1eHue 3Ha4CHUN KOPPEKTOPOB

TymOnep 22 (puc.l) mocTaBuTh B MOJOXKEHUE «Z» U TymbiepoMm 19 mogHATh
PEBOJIBBEPHYIO TOJOBKY B BEpXHEe HCXOAHOe nosiokeHue. l[lepexmrouarenem 4
YCTAHOBUTH TEPBYIO TO3UIIMIO PEBOJBBEPHOM TOJOBKM U KHOMKOW 2 OTBEPHYTH
PEBOJIBBEPHYIO TOJOBKY B 3Ty mno3uuuioo. HyXHO OTMETHTB, 4YTO MOBOPOT
PEBOJILBEPHOM TOJIOBKU ITPOU3BOJIUTCS TOJBKO B BEPXHEM HCXOJHOM IOJIOKEHUH.

3atem mpu momomu TymOiepoB 19 u 21 (puc.l) MemieHHO omyckaem
PEBOJIBBEPHYIO TOJIOBKY BHH3 JO T€X IOp, IOKa 3a30p MEXAY IUIOCKOCTBIO
3arOTOBKU U UHCTPYMEHTOM OYJIET paBeH SMM.

[Tokazanust BenmuuuHbl «R», o003Hauaromuecs Ha UGPOBOM TaOJIO IMyJIbTa
ynpasienus ¢ UITY nabpate Ha 6510ke KOPPeKTOpoB «1-9» mox mudpoi 1.

Ha sty Benmuuny «R», mpu pabote mo mnporpamme OyJeT OCYIIECTBIATHCS
OBICTPBIN MTOABOJI PEBOJIBBEPHON TOJIOBKH K 3aTOTOBKE B TIEPBOM MMOZUIIHH.

Hanee TymOnepoM 19 BEIBOAMM PEBOJIBBEPHYIO T'OJIOBKY B BEPXHEE MCXOJHOE
IIOJIO’KEHHE, MEPEKIIIoYaTeaeM 4 yCTaHABIMBAEM CIECAYIOIIYIO MMO3ULUI0O U HAXOAUM
3HayeHue «Rzy»... «Rny.

4.2.5. TlpoBepka NpaBUIBHOCTH YCTAHOBKH «HYJICBOM TOYKW» W BEIUYUH
KOPPEKLMH COTIACHO IIPOTrpaMMe.

1. BKJIFOUMTH CTAaHOK.

2. BeIiBUHYTH OJIOK KOPPEKIIUU.

3. YCTaHOBUTHh COOTBETCTBYIOIIME 3HAYEHUS «IUIABAIOIIUX HyJEH» «X» «Y»
«L».

Jlns aToro:

A) yCTaHOBUTH NEPEKIIIOYATENIb UHAUKAIIMU B MOJIOKEHUE «HYJIb ,
IIPY STOM Ha JICBOM BepxHeM Tabjo 1udpoBOil HHIUKAIIMK JTOJDKHO BHICBEUUBATHCS
3HAYCHHUE TJIABAIOIIETO HYJIS TI0 OCU X, a Ha HIDKHEM TabJio 1o ocu Y;

b) HaxxaTh Ha MyJIbTE€ YCTPOWCTBA NEPEKITIOYATEND Z, OCIE 3TOT0 Ha HHKHEM
Tabs10 HMdpoBOi MHAMKALKU OyAET BHICBEUHBATHCS 3HAUCHUE IJIABAIOIIETO HYJIA 110
ocu Z (JIOJKHBI OBITH BCETIA HYJIH).

4.2.6. YCTaHOBHTHh BEJIMYMHBI KOPPEKIMH COTJIACHO TIPOrpaMMme IS
00pabOTKH TAaHHOMW YCTaHOBIICHHOM JIeTalln

s aToro:
A) yCTaHOBUTBH MEPEKIIOUATENIb UHANKALIMY B TTosioxkeHue «Koppekius»
Y HAXKaTh MEPEKII0YATEND «HaYalIbHAsl YCTAHOBKA



b) Haxats nepexiatouaresib «PyuHolt BBO

B) naxkats nepexitouarens « BBoay

I') naxxats nepeximouarens «Ly, 3atem 0,1, 3atem nepeximtouarenb «LF»

Ha HmwxnHem Ta6no uudpoBOil MHIUKAIIMU JOJDKHO BBICBEUMBATHCS YHCIIO,
COOTBETCTBYIOIIEE YHUCIY, YCTAaHOBJIEHHOMY Ha IPOTPaMMHBIX NEPEKIIOYATEIAX
koppekuuu 01

) onepupys nepexntouarenu 0,...9 u LF mo BbIe M3JI0)KEHHONH METOJIUKE

MO>XHO TIOCMOTPETh Ha Tab0 HUPPOBON HMHIMUKAIMU BCE BEJIMYUHBI KOPPEKIUH,
YCTaHOBJICHHbIE Ha MPOTpaMMHBIX nepekntouatensix (02,...09)



JlaGopaTopHasi padora NeS

Tema: «O3HakomileHHMe ¢ YCTPOMCTBOM M PpPadoTOii OCHOBHBIX Y3JI0B
(¢ppesepnoro cranka ¢ UIIY, Hajaaka craHka Ha 00padoOTKY 3aJaHHOM AeTaIn.

1.OEJIb PABOTBI: Ilpaktuyeckoe oO3HAKOMJIEHWE C YCTPOHMCTBOM U paboTOi
OCHOBHBIX y3JI0B (ppe3epHoro cranka ¢ UIIY, Hanaakoit cranka Ha 0OpabOTKyY 3a7aHHOM
JeTau.

2.ACXO/IHBIE JTAHHBIE: O6opynoBanue, OCHACTKa, MIPUCIIOCOOICHMUS,
MPUHAIJICKHOCTH, TOKYMEHTAIUH.

2.1. Cranok tuna 6P11M®3-1 ¢ YUIIY 2P32.

2.2. Pexxymue uncTpyMeHTHI ((hpesa, cBepo)

2.3. [IpucnocoOnenue ais 3aKperieHns 3ar0OTOBKU-IIPUXBATHI, YIIOPHI

2.4. I3ameputenbHbIE HHCTPYMEHTHI: IIITAHTCHIIUPKYJIb, INHEHKA

2.5. Texnonoruueckas JOKyMEHTAIUs 110 pa3pabOTKe yIPaBIISIONIEH TPOTrpaMMBbl,
YepTexk JIeTajau, paCYETHO-TEXHOJOTHYECKAs KapTa, PyKOMUCH MPOrPaMMBbI.

2.6. 3aroTroBka JeTaiu

2.7. PyKOBOACTBO IO 3KCILTyaTallud CTAHKOM

2.8. MHCTpYyKIHMS 110 TeXHUKE 0€3011aCHOCTH

3.OIIME CBEJAEHUSA O CTAHKE 6P11M®3-1

3.1. Haznauenue u 00JaacTh NPUMEHEHUS
BeprukanbHo-dpe3epHbiii KOHCONMBHBIN cTaHOK ¢ YITY 1 mHCTpyMEHTaIbHBIM
Mara3uHOM, HENOBOPOTHBIM BEPTUKAJIbHBIM IIITAH/IEIEM U HEHOBOPOTHBIM CTOJIOM
6P11M®3-1, npennazHaueH Jisi MHOTOTIO3UITMOHHONW 00paOOTKU U3IEIHI CII0KHOTO
npouIig U3 cTanu, 4yryHa, IBETHBIX METAIIOB. Ha cTaHKe MOTYT BBIMOTHATHCA
pas3iuuHble BUIbI 00paboTKH: Ppe3epoBaHue, pacTauuBaHUE, CBEPIICHHE,
3eHKEpPOBaHUE, pa3BEPTHIBAHNE, HAPE3aHHUE PE3bOBI U JIp. 33 OJIUH YCTAaHOB JI€TaIu
JIaHHBIN CTAaHOK OCHAILIEH CUCTEMOM ITPOrpaMMHOr0 ynpasieHus 2P32, umeer
ABTOMATHUYECKYIO0 CMEHY HHCTPYMEHTAa U YMEeT padoTaTh OAHOBPEMEHHO O TPEM
yIPaBJISIEMbIM OCSIM.

3.2. TexHuyeckas XapakTepUCTHKa CTaHKa:
3.2.1 Pasmepsl paboueii moBepxHocTH crojia, Mmm:1000x 250
3.2.2 Haubouiblliee nepemMenieHue croia, Mm:
B IIPOJIOJILHOM HampasiieHun -630; B nonepeuHom HanpasiaeHuu -300;
B BEPTUKAJIbHOM HamnpasieHuu -350
3.2.3 PaccrosiHue OT TopIa IWIHUHJENS 10 pabodyeil MOBEpXHOCTH CTOJIA, MM:
HauMeHblnee -50; nan6oabmee -400



3.2.4 PaccTosiHME OT IINUHJENS JO BEPTUKAJIBHBIX HAMIPABIIAIOUIUX CTOJIa, MM -345
3.2.5 [lpenensl yacToT Bpatenus, 06/mun -63-2500

3.2.6 KonudecTBO 4acTOT BpalleHUs IPH NMPSIMOM 00paTHOM BpatieHun —Z=17
3.2.7 llpenensl nomay crona, Mm/MuH -6-4800

3.2.8 Hauboublliee ycuive nojayu Kaxjaon ocu, kH-8
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crpoke  "Ha#tn"., HamMﬂTe'.@. [lpu 3TOM Ha BepxHel cTpoxe Oyper

MHJIMLIMPOBAThCA: MOMCK Kagpa %o I, Ha HMKHell cTpoke - uChoJiHeHo, ¢
Habupas no nauHoit MeToauKe HOMep Kaapa BMECTO HAUIA 1POIPaMMLL,

HaUAUTE HYXCHbIA No, ~

4.4. Pexxum "PEJJAKTUPOBAHUE" D

Hmmnre@ byner WHMLHPOBATHCH
Penaktop : 30Ha ;

3apaiite Ne 30Hbl, Haxxas HP , §; I; 7@ , Oyner uHMLHMPOBATLCH

- Penaxrop - 3onal :
Habepure HOMep nporpammsl, Hanpumep, HP, % ; 2. Ha nocitenneii crpoke
BbicBeTUTCA %0 2; 8 '

Haxmure ED} Eciu nporpaMmel B NaMsTH HET, TO Ha nocielHel crpoke -
BLICBETHTCA "HHPOPMaLMK HeT", a €Cllk €CThb, TO Ha IKPaHE BbICBETHTCS
Pepaxrop 3ona | :

%2 i ﬁ’

Haxxumas .xnaamuya> , MOXHO NOC/IEN0BATENLHO KAP 3d KQAPOM BbIBOJHTH.
Ha MHAMKALMIO NPOrpaMMy M NPOU3BOAMTE €€ 0TpaboTKY.

4.5. Pexum _"PYUHON BBOJI @

. Ham:mx«rreE Gnye'r ' uﬂ,anunpoaa’rscn "PY‘{HOIA BBOA". Haﬁepme ¢ 110
unopmauuio Kaapa, KOTopalif Heo6xoanmo orpabotath, Hanpumep, -
CCo X+10000 Y+10000. pyist ITOrO HakMHUTE:

BP; C; HP;0; O; —e

BP; X; HP;+; 10'000;,“9 T

BP; V; HP;¥; iooo; ¥
s obpaborku- Ka,upa Ha}KMPlTeE.V i

Ipu pabore B pexume "PYYHOU BBOI{" BO3MOMCHBL Te IKe pulcuMbl YTO W B
pexume "ABTOMATI/ILIECKI/II/I"

4.6. Pexum "ABTOMATI/ILIECKI/IW. @
f-lpe,uhapmen_bﬂo YCTAHOBHUTE VpeLUHM E-, Als . Hero HaXMHTE

HP; %: I; : N g : . =
, Oyher wuHpuumuposaTscs "Haitv".. Haxmute, Ha Bepxuei
_ ctpoke BbicBeTUTCs "[loMCk Kaapa", a Ha HUKHEH - "UCnoHEeHO". :

b



[lepefinure 8 pemmwa . nJi o "ero Ha}l‘\'MHTea , g TIC BRHOMHTD

CHUPOCHCTEMY HUMUTHCM 341TeM  KHOUKY 9“?1 YoM Ke, HyHbte. S

L]

Cranok Oyaer secti paboty no porpamMmme B aBToMITHHCCKOM PeAHML.
B pexime E’BO‘JMOH\‘HM NOAPEHKUMBL,

4.6.1. Jlns ycKOpeHHO 0TpabOTKK NPOrpaMMbl HaxaTh KiiaBHIlly ::>
Ha Bropoi#t crpoke nosisutes uudopmauus: YCK.

4.6.2. Jliist TOKaApOBOi 0TPabOTKY MPOrPaMMb! HAXKATH KILABHILY =
Ha skpane unpnuupyercs: KIP. _ oy
4.6.3. OcHoBstas nporpamma /Kaapbl, OTMEUEHHble/ - NPOIYCK, He UIPdUdlhihdiUILS{

.I II /. Jlns . BbIOAHEHHN  [OAPEKUMA HCODXOAMMO  HaWars  KilaBHily

4.6.4. DBIOKHPOBKA JIBU/KESHMs! / - orpaGorka nporpammul Oes BLEdaH

...Ha skpane soicserntest: OCH.

| Wi .
uHpopMalHit Ha ﬂpHBO}], Iipu HAXaTHH KNaBUILIH muanpyercs: BJIP,

V4 MST

4.6.5. Bnoxupoaxa TEXHONOI' HH - 01padoTKa nporpzmmm Oe3 BBIAAYA HA

& MST

CTAHOK TEXHOJIOrHHeCKHX Kkomani. Ilpu HaxaTni wnjmumpyetcs: BT,

—

o , )
4.6.6. OcraHOBKa MO HKENAHUIO O[IEPATOPE ——mm - OCTAHOBKY upnrpammm Ha

Kajpax, B KoTopble BBejeHa komanga MO 1. Ipu, uamamv YOH - KIABHIUK
BeicBeunBaercs MO1. ' :

4.6.7. \lns UMKAMHECKOH 0TpadOTKH [POTPaMMbl HAKATh KJABHILy =
Ha sipane unauumpyercs: LIKJL

4,7, Pexum "CBPQC" % L3

Va
Haxarb knaBuluy , IpH 9TOM Ha 3KpaHe Oyaer uuﬂnunpoum LCHH

Cépoc 3oHna |
Haxartb kiaBHLLy [l0 MCHONHEHMIO HA TMOCNEAHEH CTPOKE BLICBETHICH
WUCITOJIHEHO. ' ' '

4.8. Tlepexon Kk pewumam, 3afasaembiv [1C,  rnipoussoamTes  HiepeBoIOM
riepekIouaTess pexRuMos padoTsl Ha 11C 13 MONoKeHHs NporpaMma b noJIKEHHE,
COOTBETCTBYIOLIEE PEKUMAM PYHHOTO YNPABIICHHSI. :
IMporpammeoe obecrieuetne obeciieunpaer BolojineHue pexcnmos  "Hanaaka,
"HMexoanoe".




5. Mopsinok BblﬂOJIHEHHH _paboTl

5.1. Osnakomnenue ¢ [10 (Hy.HbTOM onepaxopa) u TC (nynb roM cnaum) puc. l 2
Tabn. 1-2.
5.2. Hanaaka cranka . i3
Hanaaka cranka Ha 06paGoTKy AeTajid COCTOMT U3 cnenymmmx 3NEMEHTOB:
YCTAHOBKA PEXYLUEro MHCTPYMEHTa,
YCTaHOBKA H 3aKpEIICHHE 3aroTOBKH,
"rpuBs3Ka" oced KOOpAUHAT JeTanu K 0CHM KOOPAMHAT CTAHKa,
"rpuBA3Ka" HHCTPYMEHTA K CHCTeMe OTCHETa
5.2.1. YCTaHOBKA U 3aKpellleHHe 3arOTOBKH.
3aroToBKa yCTaHaBNMBACTCH HA CTON X KPEMUTCH C OMOLLBIO npuxnd OB # ynopos.
5.2.2. YcTaHOBKa H KpelJieHHe pexyLero HHCTpYMeHTa. :
Hcoﬁxonummﬁ PeXyLIHI UHCTPYMEHT A o6paboTku neranu, ymauaammaeu.ﬂ B
onpeneNénHble [MONLHH MHCTPYMEHTRILIOIO MarazMia Coriacho yupasisionici
HPOrpaMMDl clieiytowmm obpasom:
llt.pu(.illuml[‘uib H3 au!‘o MUTHUECKONO POKHMUL LIEPEBCCTH 18 PCaiiM «l !AJIA)U\A»,

BKJIIOYMB: Tymbinep BBepx' nepeﬁ"m B PeXHM "ucxonuoe' llepemewerue
CTONA M0 TPEM KOOpAMHATaM B HCXOQHOE ocymecmmb [1004EPENHBIM BKIIOHEHUEM

TyM6.nep03"K .‘{i Z*

Buixoa crona B HCXOZIHOE TIONIONKEHHE cnmanuanpyerca 3Q)KUraHHEM JIaMNOMKH
COOTBETCTBYIOLIMX KOOPAMHAT. JlOMKHA [POM3OATH OpMEHTAaUMs iMHAeNR C
HHCTPYMEHTOM. ,llunxceuue MarasuHa Bnepen OCYIWIECTBUTh, AOCTABHB cydmep B

. .]l
BepxHee nojioxenne =, Ha I1C BKJIOUCHUEM Tymbaepa Bius pd!)l(dib

udcrpyment.  Ha  croiike  HITY 'I‘YMGJlepN BKIIOMUTE  BHH3,  OLYCTHB

MHCTPYMEHTAbHBIM ~ MarasuH, BKIIOYMB  TymbOnep B}jll-diik/ OCYyLeCTBASEM
MOBOPOT Mara3WHa, OTICKMBas HYXHYIO HaM NO3MUMIO. YCTAHOBUB MHCTPYMEHT B
HY)XKHble MMO3MLMH, NOABEM H OTBOJ MarasMHa ocymecmmcrca B 0o6paTHOM
MopsjiKe,. NepeBoAs TymOnepa B BepxHee NOJIOXKEHHE. :
5.2.3. IlpvBA3Ka OCeii KOOpPAMHAT JIETallk K OCAM KOOPAHHAT CTAHKA.

B minuHmens (ppe3epHOro CTAHKA 3aKPENUTE HHAMKATOPHBIA LIEHTPOMCKATENL PHC. ]
WM ONTHYECKUH ULEHTPOMCKATENb pPHC. ‘2, B ULEHTPAbHOE OTBEPCTHE CTOJA
YCTaHOBHTE WTHIPb (LEHTP). '



| 't \ i | ;, Fa | b
L b
<cailnue \r-
] : 3
yeraros T ) Ul | L}~ obverrp
WTbleh | e 9 {.L T  MEMAMOS. s,
v ‘ i . WTbiPL 7
777 3 77) L@ ] N L TTTTIRI AT
_ /h e ‘ . MG

2

l'lpomtsenme Bbmo,u CTOJIA B UCXOJIHOE TOIOKEHHE 11O nym\[y Boded

BKJIIOYHB TymOaep © BHH3 HepeiiTH B pexnm "Hanaaka'",

LlenTp yCraHOBOUHOTO WITHIPH YCTAHABIMBACTCS TOMHO NMOA OCLIO whntes. Ol
UIHHACIS TOYHO COBMANACT € UCHTPOM UITBLIPA TONAA, KOIJA NOJOKCHIE CTPelicH
HHIAKKATOPA 1IPH €T0 BPALICHHH OCTAHETCH HCHIMCHHLIM I KOULL KOWTPOULITLIC
PHCKH OKYJBIDA COBHUCT € PHCKUMH Ha 1rupe. Hocue commoiens uciipa
WTLIPH C OCBIO WITHHACAS BLIBCAMTE Ha JKPAH NO0HEpEUHo ocH X 1 Y jidiKa rHem
KJlaBHLLL;

12
BP; ;45> .
X ; - M januple sanduMte 8 pabodyio Terpais, Hanpumep, XOC
+310165,

BP; Y; e - u ganHbie Y OC -147255,
Kc')o;am»mu'ry. 1o ocu Z npumem : Z 0C - 92000
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B pexume "PepakTUpoBaHue” MPOCMOTPUTE  HIPABHABHOCTL  BAILCIO  BEOJA.
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HeoOX0AUMO BBECTH 3aHOBO!
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~ "Pesaxtuposaine”. B namsth YUITY BBOAATCS PacCTOSHMsA OT HYAs CTaHKa /10 oci
M HAETA.
5.2.4. "Tlpusszka" HHCprMGHTa K CHCTeMe OTCHETA.
Jins "llpussaska" MHCTPYMEHTa K CHCTEME orcHeTa uuofixo;mmo BBECTH BbUICTHI
peKyLIero HHCTPYMEHTA. : :
[lpousBeauTe BHIXOA-CTOJIA O OCAM B HCXOAHOE NOJIOKEHHE NO NYHKTY 5.2.2,
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JaKpenuTe ero s IUMUHAENE. Boikouns Tymbiep BHH3 HEpeHTH B PeiKHM
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"Hasaaka", HaXaTHEM KNaBHIU BbIBEAUTE HA rncpaH oChb

Bytouns rymﬁnep ‘Z BBepx NOJBOAMM 3arOTOBKY U0 PE3KOI0 Kacaiud co
csepnom TL ;
3HayeHue, HanpuMmep: 70C -183500 sanucbiBaeM B pabouyto Tetpaib, Takoe ke
AeiCTBUE POM3BOAUM C MHCTpyMeHTOM - T2 /$ppesal v navenne, Hanpumep: ZOC
- 196890 3anuceiBaem B pabouyto TeTpalb. .
Jlns onpeaeneHus KOppPeKUMH Ha JIIMHY  PEKYLLErO Hi—l(.prMEH'ld [POH3BEANTE
HeoOX0UMbI¢ BBIYHUCIIEHH. :
Ilo nporpamme B 00pafoTke Aerajiu npumeuae'rca (bpesa - Ha Heé Hc,oﬁxo,uumo
BBECTH KOPPEKLHMIO Ha pajuyc.
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JIucer coryiacoBanus

JonosHeHust U u3MeHeHus K komiuiekTy KOC Ha y4ueOHbIii rox

Homonnennss u u3Menenuss k komiuiekty KOCHa Y4eOHBI TOA TO AWCIUILINHE

B xommiekT KOC BHECEHBI ClIeNYIONTNE U3MCHCHUS:

Homonaennss w wu3MeHeHmss B komimiekre KOC  obOcyxaensl Ha 3acemanmn  [1HK

« » 20 r. (mpotokou Ne ).

[pencenarens ILK / /

ITakeT 3x3aMeHaTopa
[Ipu npoBeaeHuu audpGepeHIUPOBAHHOTO 3ayeTa Trpynna JAeJUTCs Ha JBe

noArpynmsl. Koam4yecTBo BapuaHTOB 3aJaHUs IS CTYAEHTOB — 15.






COIEPKAHUE

1 IlpakTuyeckas padora Nel «O3HakOMIIEHUE C YCTPOUCTBOM U pabOTOM
MIPOMBITINICHHOTO KOMILIEKCa JlazepHOi 00paboTku Metaiia. Hamanka cranka Ha
00paboTky 3aganHo# Aetanu» (Ha AO «YK» BM3» )

Mpakrtnueckas pabora N26
Tema: «O3HaKOMNEHME C YCTPOMUCTBOM M PaboToN NMPOMbILLNEHHOIO KOMMJIEKCa
nasepHon 06paboTkM meTanna. Hanagka cTtaHKka Ha 06paboTKy 3agaHHOMU
Aetann». (Ha AO «YK» BM3 »)
1 Uenb paboTbl: NpaKkTMYecKoe O3HAKOMJEHME C YCTPOMCTBOM, paboTol,
METOAMKON HaNaAKM NPOMbLILWAEHHOTO KOMMJIEKCA Jla3epHoOn 06paboTku
meTanna.
2 NcxogHble gaHHble:
2.1 CraHoKk moga,. KC-3B «Hasuratop».
2.2 I3amepuTenbHble MHCTPYMEHTbI: LUTAHFEeHUMPKYIb, WabnoH.
2.3 TexHONOrMYeCcKan AOKYMEHTALMA: YePTEXK AeTanu, TekcT YI1.
2.4 PyKoBOACTBO MO 3KCM/IyaTaLMM CTaHKa.
2.5 UHCTpYKUMA No TeEXHMKe Be3onacHOCTH.

3 O6bwwme cBegeHuA o ctaHke KC-3B «HaBuratop».

CraHok mogenn KC-3B «HaBuratop» npegHasHadeH [nsi packpos, rpaBUMpPOBKM,
MapKMpPOBKN MeTannnyecknx martepuaroB, B T.4. C MOKPbITUEM, MO PaCKPOMHbLIM
nporpaMmmam.

[JocTOMHCTBA KOHCTPYKLUUN:

HoBble KOHCTPYKTOPCKME pEeLUEeHUsi BbIFOAHO OTNMYalT KOMMnekcbl «Hasuratop» oT
hyHKUMOHANbHbIX aHanoros.

E,J'IFI nepemMmeLweHnsd pe>|<yu.|,el7| FOSIOBKM MO KaXgom ocun KoopaunHaT NCnoJib3yeTcA TOJIbKO
OAVH NUHEWHbLIN OBUratenb, B pe3ynbTaTte OOCTUraeTCcd OTInM4YHada ynpaBideMOCTb Ha
CaMbIX BbICOKNX CKOPOCTAX.

MoaynbHaa KOHCTPYKUMA KOOPAMHATHOrO CTona MO3BOSISIET MacluTabupoBaTb CTAHOK,
MakcumanbHas paboyas 3oHa oo 2550x12250 mm.

[ns ycTaHoBKM camon pacnpocTtpaHeHHonm wmogenu Haeuratop KC-3B wn ee
aByxb6anoyHoro aHanora KC-5B He TpebyeTtca cneumanbHoro dyHaameHta. CTaHoK
yCTaHaBMMBaETCA Ha OObIYHbIN (MPOMBILLSIEHHBbIN) MO B LEXe.

Bblicokasi >eCTKOCTb M BUGPOYCTOMYMBOCTb CTaHKa 06eCnevmBaloT XOpOoLLIEee Ka4yecTBO U
TOYHOCTb 06pabOTKM BO BCEM AMana3oHe AMHAMUYECKUX NapamMeTpOB.

KomnosntHasa Y-6anka 3HauuMTenbHO nervye, 4yem Yy d)yHKLlVIOHaJ'IbeIX aHarnoros wu
pa3roHdeTtcd oo Gonee BbICOKNX CKOpOCTeVI.

KabuHeTHas cuctema C pasaBMKHBIMW [BEPbMU, AaTYMKaMU KOHTPOMSA MONOXKEHUS
aBepet MU 00630pHLIMM OKHaMM U3 CcreuManbHOro KBapLEeBOro cTekna 3awmwaet
onepaTtopa OT UHPAKPACHOIO U3IyYEHUS! U NPOAYKTOB FOPEHUSI.



Hannune cmeHHbIX nannet nossondeT npon3BoanTb 6bICpr}O 3aMeHYy 3aroToBOK, HE
TEPAA BpPEeMEeHM Ha WU3Brie4eHnMe TrOTOBbIX aertanen, onuuMoHanbHO MOCTaBnsieTcA
aBToMaTn4veckasa cMctemMa CMeHbl nanrner.

Komnnekc obecneynBaeT cTabuUNbHOCTbL NAapaMeTPOB Pe3KM U MONHYH aBToOMaTU3aLMio
npouecca packposi MeTarnna, BKM4dasi Bpe3ky B UMMYNIbCHOM pexume, rpaBuMpPOBKY,
N3MeHEeHNe MOLLIHOCTM Nla3epa B 3aBUCMMOCTM OT MIHOBEHHOW CKOPOCTMU.

KoHKypeHTHble npenmyLLecTBa:

e 33 CYeT pasHULbl B KO3 PULMEHTAX MOrMOLWEHNA B3aUMOAENCTBUE U3MNYYEHUS C
MeTannom NpoucxoauT apekTuBHeE Ana BONOKOHHOMO Nasepa (4nnHa BOMHbI
1,07 MKm), Yem ans ra3oBoro nasepa (anvHa BonHbl 10,6 MKkM). BONOKOHHBbIN
nasep 6onee apdPeKTMBHO pEXET ChnaBbl LBETHbIX METaNMOB;

e Gnarogaps Bbicokomy Kl reHepaumm (20-30%) 3Ha4YMTENBHO CHUXaeTCH
notpebneHve anekTpo3HepPrnmn No CPaBHEHMUIO C ra3oBbIM NTa3epoM;

e BbICOKOE Ka4yecTBO M Bornee kopoTkas ANMHa BOSMHbI NO3BONSAET (POKYCUPOBaTb
N3nyyYeHne B NATHO MEHbLUEro AuameTpa;

e Ha 6onbluMHCTBE 0OpabaTbiBaeMbIX MeTanoB BOSIOKOHHbLIN nasep cnocobeH
Bblpe3aTb OTBEPCTUS AMaMeTPOM 3HaYUTENbHO MeHbLle V2 TONWMHBI NNCTa;

e N3ryYyeHne BOSIOKOHHOrO fla3epa TpaHCNopTUpyeTCca 4O pexyLuen ronoskn 6es
NCNONb30BaHUA «JeTaloLEeN ONTMUKNY, MO ONTOBOJIOKHY, YTO UCKMNOYaeT
HeobXxo4MMOCTb KOCTUPOBKU, TepMOCTabunusaunmn 3epkar, nogaepxaHus nx B
yncToTe, obnerdaet HaCTPOMKY PEXMMOB PaboThbl CTaHKa 1 NOBbILWAET YPOBEHb
©e3onacHocTY;

e 30HA TEPMUYECKOrO BIIMSHUSA JOCTATOYHO Mana, YTto no3sonsdet obpabartbiBaTb
TOHKME 1 nerko gedopmmnpyemble Matepuarnbi.

4. TexHM4YecKasa xapakTtepucTtuku koopamHatHoro ctona KC-3B «HaBuraTtop»:
OnnHa-9800mm

WnpnHa-2700mMm

Bbicota-2100Mm

Bec-11500«kr

AnektponuTtanune- 380415/3d/50IMu/20kBT

3oHa obpaboTtkm X/Y/Z — 3050/1550/200 mm

MakcumarnbHasa ckopoCTb XorocTbix nepemelteHnn X/Y/Z — 150/150/60 m/muH
MakcumanbHas ckopocTb paboumnx nepemelwseHun X/Y/Z, kotopble obecneunBaet
cuctema cnexenus — 60/60/60 m/mMnH

MakcumanbHble yckopenusa X/Y/Z — 25/25/25 m/c?

To4HOCTb No3uymoHnpoBaHus- £0,01mm/m

[MorpelwHoCTb NOBTOPHOrO NO3ULMOHNPOBAHNS — SMKM

MakcumarnbHas BblcoTa 3arotoBku — 200Mm

MakcumarnbHbIv Bec 3arotoBkm — 900kr
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5.0CHOBHbI€ Yy31bl CTaHKa.

PucyHok 1 O6bwmi BUA, CTaHKa

1 CraHuHa

2 KoopayHaTHbIM cTON

3 MopTan

4 Tpasepca

5 ONTOBONOKOHHAA NasepHan rosioBkKa

6. Hanapaka cTtaHka

1 Beop YI

2 MNpnBA3Ka cUCTEeMbl KOOPAMHAT AETaNN K CUCTEME KOOPAMHAT CTaHKA
3 OnpeaeneHne KoppeKkummn

CopepaHue otyeTa
1 Tema paboTbl
2 Lenb paboTsl
3 ObopypoBaHue
4 Hanapgka ctaHKa
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