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Conepxanue
1 JTabopaTtopHas pabora Nel «CocraBieHue ¢ HaTypbl KHHEMAaTHYECKON CXEMBbI y3i1a

YHUBEPCATBHOTO CTAHKA . ..« et utteenateeentteeeatteeaiteeeanteeaieeenneee e
2 JlabopatopHnas pabota Ne2 «PerynupoBanue nepenayu BUHT — raiika KadeHHsl.

Pacuer MPCABAPUTCIIBHOTO HATATAM .. veee i iiiiiiiiiiieieeeeenananans



JlabopaTopHnasi padora Nel

Tema: «CocTaBJjieHHE C HaTypbI KHHEMATHY€eCKOI CXeMbl Y3j1a YHUBEPCAJIBHOI'0

CTaHKa».

esab padoThI:

1.
2.

e

O3HAaKOMUTBCS C BHYTPEHHUM YCTPOKWCTBOM KOPOOKH CKOPOCTEH.

Hayuutbcst camocTosiTenbHO pa30upaThCsl B HA3HAYEHUH MEXAHU3MOB U
OTIPEJEIUTh UX B3aUMOCBS3b MPU pabOTE CTaHKa.

[lony4nTh NpaKkTHYECKHME HABBIKM COCTABJICHHUS KHUHEMATHUYECKOM CXEMBI
KOPOOKHM CKOPOCTEM C y4eTOM YCJIOBHBIX 00O3HAUEHHI 3JIEMEHTOB LieNEd 1O
I'OCT 2.770-68.

HayuuThCs BBINONHATH HEOOXOUMBIE 3aMEPBHI.

[TpousBectr HEOOXOUMBIE MATEMATHUECKHUE PACUEThl U HAYYUTHCSI CTPOUTD

rpaduKH.

MarepuajnbHoe odecnieueHme:

1.
2.
3.

V31161 KOPOOOK CKOPOCTEN YHUBEPCAIBHBIX CTAHKOB.
Habop MacmTaOHbIX JIMHEEK, IITAHT€HIUPKYJIb, KPOHUUPKYJIb.
YHUBEPCAIBHBINA YTIIOMED.

IMopsaaok BbINOJIHEHUsI PA0OTHI:

1.
2.

O3HaKOMUTHCS C MPABUIIAMHU 110 TEXHUKE O€30MacCHOCTH.

O3HaKOMUTHCS C YCTPOMCTBOM KOPOOKH CKOPOCTEN U ONPEEIUTh
HA3HAYEHWE W TIPUHITUI ASUCTBUS KaXXJO0T0 MEXaHU3Ma.

[IpocneauTs MyTH nepeaadn IBUKEHUS OT DJIEKTPOJABUTATENS K IITTUHEITIO
KOPOOKH CKOPOCTEil.

OnpenenuTs MEXaHW3MbI, C IOMOIIbI0O KOTOPBIX HW3MEHSIOTCS YacCTOTHI
BpamieHus: mmnuHAens; M3ydnTh yCTPOMCTBO ATUX MEXaHU3MOB U CIIOCOOBI
yIpaBJICHUS UMHU.

BHuMaTenpHO OCMOTPETHh U ONPEAETUTD TUII, YCTPOMUCTBO U PACTIONOKEHUE
OTIOp BCEX BAJIOB.

[Tonb3ysich  yCIOBHBIMU O0O3HAYEHUSIMH, IMOCJIENOBAaTEIbHO (MO MYTH
nepeayu  JIBIXKEHHUST OT JJICKTPOJABHUTATENS K IIMHHACII0) COCTABUTh
ACKU3HYIO KHHEMaTHUYECKyI) CXEeMy KOpPOOKM CKOpPOCTEH, BbIICpKUBAs
COOTHOIIIEHHE pPa3MEpoB JeTalle B MNPUONM3UTENBHOM MaciiTabe, T.e.
COXpaHsisi MPOMOPIHUIO JeTajed, coOto/as TOJIIMHY JUHUNA 3JIEMEHTOB
KUHEMaTUYECKUX CETEM.

VYkazaTh XapakTep IOCaJOK Ha Bajbl IIKWBOB, 3yOuUaThIX Kojec, My®T,
TOPMO30B W JPYTUX Jerajieid. B3auMHO pacroioXuTh Ballbl HA CXEME TaK,
9TOOBI CYIIECTBYIOIIME HAa CTAHKE BAPUAHTHI 3allCTUICHHs 3y04aThIX KOJIEC
OBLIM M300paXKEHBI SICHO U YETKO.

N300pa3uTh Ha cXeMe OIOpbl BAJIOB, TOKA3aB COOTBETCTBYIOIIMM YCIOBHBIM

0003HaYeHHEM, KaKOM THII IMTOAITUITHAKA TIO/JICPKUBACT KaXK/IbIii KOHEII BaJa.



8. HOCJ’IGI[OB&TGHBHO, Ha4dYnHasn OT HCTOYHHKA [OBUXCHUA, OIIPCACIINTD

napaMeTpbl 3BEHBEB KaKJOW KUHEMATHYECKOW Naphl, JHAMETPbl IIKUBOB,
yucia 3yObeB U uaMeTpa 3y0uaThiX KOJiec.

. OnpenenuTh MOIyH 3y0OUaTHIX KOJIEC.

Mopynu 3y0uaThIX KOJIEC M MOKHO ONPEAEIUTh MO CIAETYIOIUM

dbopmynam: m=P/r; m=h/2,25; m=Duap/(z+2);

rae P — mar 3y0uyaToro 3arernieHus, MM; Z — YUCIo 3yObeB 3yOuaToro koseca,
h — BeicoTa 3y0a 3ybuaroro koyieca, MM

Hapy>xHbie nuameTpsbl 3y0UaThix KOieC Duap MOKHO U3MEPHUTH
HITAHT€HIUPKYJIEM WIH KPOHUIUPKYJIEM.

Hampumep,

nipu z=40 Duap=125,5 mm,

m=125,5/(40+2)=2,98 mm (mo 'OCT 9563-60* u CT C3B 310-76),
OKPYIJISIEM JI0 M=3 MM;

pu z=45 Duap=141,4 Mmm.

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

710 CTaHAAPTHOTO, M=3 MM.

Takum 00pa3oM OMPeAEIIAIOTCS MOIYJIM BCEX OCTAIBHBIX 3yOUaThIX KOJIEC B
KOPOOKE CKOPOCTEHA.

PacueTsl, cBsI3aHHBIE C ONIPEACICHUEM MOYJICH 1 TIOJICTYETaMU 3y0daThIX
KoJiec, cBoAsATCs B Tabmuie 2.

10.0npenenuth BCe 4aCTOTHI BPAIEHUS IIIITUH/IEIIS.

Yacrora BpalllCHW HIITMHACIIA OIPCACIIACTCS U3 YPABHCHHA
KHHEMaTHYECKOro 0ajaHca riIaBHOTO JABUXCHMUA .

n an Ipem* 0,985 ix. c=Nun,
Tabnuma 2
O6o03Ha- | Konmnuecr | Hapyx- [Monyns | O603- Komnuect- | Hapyx- | Monyns
YeHHUE -BO 3yObEB | HBIN 3aIleTUICH- | HAaYeHHe | BO 3yObEB | HBII 3alleTICH-
qUuaMeTp | us m, MM IUaMeTp | us m, MM
Diiap, MM Diiap, MM
Banl 47 Ban IV 29
42 29
37
Ban II 37 Ban V 29
58 29
42
47
Ban III 68 Ban VI 29
37 16
53
29
BanVII 64




['me n-n — yacToTa BpallleHUs AIEKTPOJBUTATENS, 00/MUH; Ipew — TIEPEIATOUHOE
OTHOLIEHWE peMeHHoW mnepenauyu; 0,985 — kKo3ppuuMEHT, yUYUTHIBAIOLIUI
CKOJIbYKEHUE PEMHEH; ixc — OO0IIee MepelaTouYHOe OTHOIICHHUE KOPOOKH CKOPOCTEH;
1, 12, 13, 14, 15, 16 — TEpPEJATOYHBIC OTHOIICHUS 3yOUaTBIX IMepenady B KOpoOKe
ckopocrtent mexay Banamu [ u 11, IT u I, IIl u IV, V u VI, VI u VII coorBeTCTBEHHO;
Nonlpen™0,985=C — yactoTa BpamieHus Bajga [ KOpoOKK ckopocTed. DTa BeIUYMHA IS
Ka)XJIOr0 CTaHKa, UMEIOILIEr0 PEMEHHYIO Mepeavy, OCTOSHHA.

[ns 3ybodpesepHoOro ctaHka, M306pa)eHHOro Ha puUcyHke 1,
c=(1440*140)/320*0,985=620 06/MuH,

620%3
7 %27
4768 *29
—_ %29
29 %29 00/muH (50)
29 %16
Nun 29
(1)=Ciy o= 64 =48,36
620%4
2 %27
42 *2
9
68 *29
29 %2 00/mMuH (63)
9
29 3‘1
Nun 29
2 = =
(2) o4 62
620%4
7 %27
37 %2
9
68
29 *29 %2 006/muH (80)
9
29 ':;M
Nuwn 29 =77,
3)=
®) 64 5
620%3
7 %42
47 *2
9
53—*29
29 *2 06/muH (100)
9
29 ;1
Nwn 29 =96,

64
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Pucynok 1 Kuaematudeckasi cxema KOpOOKH CKOpPOCTeH 3ybodpe3epHOro ctanka
620%3
7
*58
a7 O X2
29 %2 006/muH (200)
9
29
Nun - 29 —*16
(7)= 64 =191,27
620%4
2
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620x4
7

——— %58
37 %2
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29 %2 06/muH (315)
9
29
Mwn 29 —*16
(7)= ) =310

[Tpumeuanue: 1. B ckoOkax yka3aHbl CTaHAAPTHBIE 3HAUEHUS YACTOTHI BPALICHUSI LITTUHEIIS.

2. nun(9) — 9acToTa BpalleHUs MMUHAEIS OT 1-i 10 9-i CTyIeHH .

IocTpoenue rpadguka 4acToT BpalleHUs HINUH/IEIA

[TocTpoenue rpaduka OCHOBBIBAETCS HA KMHEMAaTHUYECKOM pacueTe KOPOOKH
ckopocTeit. JIJisi KWHeMaTH4YECKOro pacueTa KOPOOKH CKOPOCTEH HCIONB3YIOT Yallle
Bcero rpadoaHaTUTUYECKUH METOJl, KOTOPBIA TMO3BOJISIET HAXOAUTh OBICTPO
HaWJTy4Illie BapUAHThI PEIICHUS 3a]1ay.

I'papoananuTuyecknii METO KHHEMATHIECKOTO pacueTa KOPOOKH CKOPOCTEH
COCTOUT M3 JABYX 3TAIOB:

IIOCTPOEHUE CTPYKTYPHOU CETKH;

nocTpoeHue rpaduka BpalieHus.

ITocTpoeHune CTPYKTYPHOM CeTKH.

Yucno CTYHGHCI\/'I Z 4aCTOThI BpalllCHHUA IIMHACIIA IIPHU HAJIAAKC
IIOCJICA0BAaTCIbHO BKIFOYCHHBIMHA

& 280

% 100
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Pucynok 2 Kunemarnueckas cxema:
a — KopoOka ckopocTei; 0, B — CTPYKTYpHBIE CETKH; T — Tpa(uK YaCTOTHI BPAILICHUS BAJIOB
KOPOOKH CKOPOCTEH.

IPYIIIOBBIMH M€peadyaMi PaBHO MPOU3BEICHUIO YMCia TPy Iepeay:
z=P1P2Ps...Pn

[IpumMeHuTENBHO K KOpPOOKE CKOpOCTEH, M300paK€HHOW Ha pPHUCYHKE 2, a,
7=4%2=8.

[Ipu 3amaHHOM (MM BBIOPAaHHOM) YHMCIIE€ CTYNEHEW Z Psiia 4aCTOThl BpAlLlCHUS
MINUHAENS YMCIO TPYII Mepead, YUClo Mepefady B KaxAoW Tpynmne U MOpsSIoK
PacoJIOKEHUS TPYII MOKHO BbIOMPATh Pa3IuYHBIMHU.

JUis BOCBMM CTyNEHYaTOM KOPOOKM CKOPOCTEM BO3MOXKHBI €Ie JBa
KOHCTPYKTUBHBIX BApHUAHTA!
7=2%4=8 n 7=2%2*2=8.

CormacHo puc.2, a oOKoHYaTenbHO ¢opMmyna 3amumiercs Tak (puc.2, O):
7z=P1(x0)P2(x1),

rae Pi1 u P> — uncno rpynmn nepenad coorserctBeHHO Mexay Bajnamu [ u 11, 1T u I1I; xo
M X1 — YHCIIO IIepeiay B KaKIou rpyrre (Xo=1 — oCHOBHas rpynna nepejaad, Xi —
nepBasi nepebopHas rpymnmna nepejay).

Jliist nepBoii nepedopHOit rpymibl X1=Pi.

Ecnu B kopoOke ckopocTeil (B CTPYKTYPHOI CETKE) M UMEETCs ABE U OO0JIbIlIe
nepebopHbIe rpyIibl, TO X2=P1P2; x3=P1P2P3 u 1.1.

[Ipr KOHCTPYyHMpOBaHWM KOPOOOK CKOPOCTEH, HMEIOIINX JBa Bajla W 0Ooiee, C
M3MEHEHHEM CTyIEHEH N IO 3aKOHY TE€OMETPHYECKOU IPOrPECCHH OTHOLIEHUS
HIepeIaTOYHBIX OTHOIIEHUH 3aMEHSIOT OTHOIICHUSIMH (@ B Pa3JIMYHBIX CTEICHSAX X,
T.C.
TR TS EUUTEY Pl BT S
7€ X — IeJI0€ YHCII0, XapaKTEPUCTHKA TPYIIIbI IIepeay.

Bo wusbexanue upe3MepHO OOJBIIMX JAHAMETPOB 3y0UaTBIX KOJEC W
rabapuTHBIX pa3MepOB KOPOOKHM CKOPOCTEH yCTaHOBJEHBI CIEIYIOIINE MPEAETbHBIE
HIepeIaTOYHbIE OTHOIICHHUSI MEK/TY JABYMSI ITOCIIEI0BATEILHO COCTMHEHHBIMU



(P .
Banmamu: /4<1<2. Orcroja onpenesieTcss HanOOoJIbIINN AUana30H pPeryJInpoBaHus

nepeaaTo4YHoro OTHOMICHM A prnHOBOﬁ nepcaadu:
(Di =i i = 8.

= 2 <
max)mped ((max  min Jipea 1 ~d—
Teneps paccMOTpHUM HAIa30H PETYIUPOBAHMS TIEPEIATOYHBIX OTHOIICHHMA
TPYIINOBBIX TIepeady Mex Ay Baamu (puc. 2, 0).
I-11: Dimax imax limin=i1 liz=' P 71 ) *=® 71 ) 1=¢3,
Ecnu paccmarpuBaeTcsi KOpoOKka CKOpOCTEN YHUBEPCAIBHOTO CTaHKa, TO (¢=126.
Torna Dimax=¢°=(1,26)° =2.
Eciu npuHATH imax =i =ilp=1/1,26, TO

: . o 1Te

1 min=I4=1 max |Dimax=i1 | Dimax= Q3 =1/¢p"=1/2,5.

[TpoMesxyTOUHBIE 3HAYEHUS IEPENATOYHBIX OTHOLIEHUH (CM. pHC. 2, 0, B):
i 2=1/0? =1/1,58, is=1/p>=1/2.

U-11L: Dimax=! malimin=is lis =" P =) 4=¢*=(1,26 )*=2,5.

[IpuanuMaem, Hanpumep, imax =is ==1,26, TOrga

Imin=i6 =Imax | Dimax =¢ 19" =1/¢°=1 /2.

3HaueHUs NOKa3aTeyel CTENEeH! I (@ 3aBUCAT OT 3aJJaHHON MUHUMAJIbHON U
MaKCUMaJIbHOW  4YacTOThl  BpALlEHWs  IINUHAENSA,  YacTOThl  BpallEHUs
AIIEKTPOJBUTATEIIS, YUCIIO CTYNEHEN YaCTOThI BpALLEHUs IIITUHACIIA.

HNMest 3HaueHUs TEpelaTOYHbIX OTHOILIECHWM, CTPYKTypHas ceTKa KOpOOKH
CKOpOCTeH OyJieT UMETh BU/I, TOKa3aHHBIN Ha pUC. 2, B.

[lonpoOHee ¢ KWHEMATHUYECKUM pacdyeToM KOpPOOOK CKOpOCTEH MOKHO
03HAaKOMUThCS B pabote 8.

ITocTtpoenue rpadguka 4YacToThl BpalleHus mnMHAeass. Ha paBHOM
PacCTOSIHMM JIPYT OT Jpyra NpOBOAST BEPTUKAIbHBIEC JIMHUH, YHCIO KOTOPBIX PABHO
YUCIIy BaJOB KOPOOKM CKOpPOCTEH IUIIOC Bajl 3JEKTPOJABHUraresis (ecim HMEeTcs
pamMeHHasi Iepeiaya): Ha PACCTOSHUU, PaBHOM lg ¢, MpOBOAST TOPU3OHTAIBHbBIE
JUHUYU (10 KOJMYECTBY YaCTOT BpAlICHMs), KOTOPHIM MPUCBAUBAIOT (CHU3Y BBEPX)
NOPSAJIKOBbIE HOMEpPA YacTOT BpAIllEHHUs € ni MO ng. JIyyu, mpoBeIEHHBIE MEXIY
BEPTUKAJIBHBIMU JIMHUSAMH, OO0O3HAYAIOT TMepefadyy MexIy JIByMs BajlaMH C
COOTBETCTBYIOIIMM NEPEAATOUHBIM OTHOIIEHUEM, KOTOPOE 3apaHee OMPENEIIEHO.

[lo HaliieHHBIM MEpPelaTOYHbIM OTHOILIEHUSM ONPEAENAI0T Yucia 3yObeB
3y04aThIX KOJIEC.

B  CTaHKOCTpPOEHHH MEKOCEBBIE PACCTOSIHUS, CyMMBI YuCeN 3yObeB
COIPSIKEHHBIX KOJIEC, YHCIIA 3yObEB YEPBSIUHBIX KOJIEC U MOAYJIM HOPMAJIU30BaHbI.

[Ipy MOCTOSIHHOM pacCTOSTHUM MEXKIY OCSMH BEIYIIEr0 BEJOMOrO BajOB U
OJIMHAKOBOTO MOAYJISl KOJIEC TPYMIbl NEpeady CyMMa 4Hcesl 3yObeB KaKJO0W mapbl
3y04aThIX KOJIEC SABIIAETCS MOCTOSTHHOW BEJIMYMHOM, T.€.
27=71+72=73+74=75t 26=27+2s=Z9+Z10=211+Z12=cOnst.

[lepenarounbie OTHOUIEHUSI Map 3yOuUaThIX KOJEC, KOTOPbIE MOTYT HaXOJUThCS B
3alleTVICHUH TPU NEPEKITIOYEHUHU OJIOKOB 3y0UaThIX KOJIeC B KOPOOKE CKOPOCTEH (CM.
puc.2, a), ONpeaesIOTCS:

i1=Z1 /22=1/1 ,26; i2=Z3 / Z4=1/1 ,58; is=zs5/ 26=1/2;



i4 =Z7 /Zs=1/2,5; i5=29 / Z10=1 ,26; i6=Z11 /Z12=1/2;
Ecnu npunsate £z=72, TO MOXKHO ONPEEINUTh BCE YKciia 3yObeB 3y0uaThix
KOJIEC.



Otuer
1o JjabopaTtopHOi padboTe
CocraBJ/ieHHE ¢ HATYPbI KUHHEMATHYECKOI cXeMbl y3J1a
YHHMBEPCAJbHOI0 CTAHKA.

1. CocTaBHUTh C HATYPBl KHHEMATHYECKYIO CXEMY
y3JIa YHABEPCAJIBHOI'O CTaHKa.

2. Paccuurars psi 4acTOT BpalCHUS IIIITUHEIIA.

3. HauepTuth rpaduk 4acToT BpalieHUs: IIUHIEIS.

I pynna
Boinoanun
Ilpunsn



JlabopaTopHnasi padora Ne2
Tema: «PeryiupoBanue nepeaayu BUHT — raiika kayenus. Pacuer
NMpeABAPUTEIbHOI0 HATAT A,

1. leas padoThI:
1.1. W3yuuts ycrpoiictBo nepeaaun BI'K crankos ¢ [1Y.
1.2.  H3y4uTh 3KCIUTyaTallMOHHBIE U PETYJIMPOBOYHBIE XAPAKTEPUCTUKHU

nepenaun BI'K, ocBouTh OpSA0K X MPOBEPKH.
1.3. H3yuyuTh NOpsAOOK pacyeTa npeaBapuTeabHOro Harsra nepenaun BI'K.
1.4. Tlomy4yuth mpakTHueckre HaBbIKHU peryaupoBanus BI'K.

2. MarepuanbHoe o0ecrnieueHue
2.1. TIlepenaua BT'K.
2.2.  Crenn nns perynupoBku BI'K, nunamomeTpudeckuii

KIIF0Y, MUKPOKAJIBKYJISTOP.

3. Ockus perynupyemoin nnepenauu BI'K.

Kpsiura ycnobua
A-A cHama




4. Tunopasmep nepenaun BI'K.

Tabnuua 1 Texunueckue napamerpsl peryiaupyemon nepenaun BI'K.

Y cnoBHBIM Hlar pe3sOsI | uamerp KomnuectBo | Jlomyckaemas | [InuHa BuHTa
JAaMETP P, Mm mapuka dw , [ mapukoB B | cratmueckas | L, Mm
BUHTa d, MM MM nepezaaye, T | xKECTKOCTH Q,
kH
25 5 3 266 5,3 710
Tabnuua 2 TexHuueckue xapakTepucThku perynaupyemoit BI'K.
Yucno nexenud no | OceBrle OceBoil OceBas MomeHT
UHAUKATOPY Harpy3ku 3a30p KECTKOCTh X0JIOCTOTO
nuHamomeTpuueckoro | Q, kH Ao, MKM kH xozaa
KJII04a j, MKM Mo My,
(He menee) |H'w™m
(He 6omee)
ITo TV 0,45 0,26
H3mepenus 20 5,3 15 0,35 0,1

5. PacueT XECTKOCTH.

j KH
p=Q/A0=5,3/15=0,35 mrMt

BriBoa: mannaa nepemada BI'K mo mMoMeHTy xo0s0€cTOro Xxoaa coorBeTcTByeT TY
(0,1<0,26), TY(0,35<0,45). TpeOyeTcs yBeIUUYUBATh OCEBYIO KECTKOCTh 3a CUET
CO3IIaHMsA HATATA.



6. Pacder cuibl mpeiBapUTEIHLHOTO HATSTA.
F.=35 du K, H
['me dw — quameTp mapuka;
K — KoJTM4ecTBO IIApUKOB B OJTHOM BHTKE.
Fy=3,5-3-26=270 H
7. PacueT BeJIMYMHBI COMMKCHHMS ITOJTYTaeK JIJIS CO3/IaHuUs

NpCABApPUTCIIBHOTO HATATA.

Aw=1,3 W w , MKM
I'ne Fu — BemnunHa IpeABApUTEIBLHOTO
HaTAra; dw — AMAMETP IIAPUKOB.
Ay=1,3 P 2,7/3=35 kM
8. Pacuer cymmapHO# BETUYMHBI COMMKEHUS TTOTYTACK.

A cym=Ao+Ay , MKM
I'me Ao — 3a30p B CONPSIKEHUMU;
A «— BeIuuuHA COMMIKEHUSI TIOJTyTacekK.
A cyy=15+35=50 MkM
9. Pacuer uucna 3yObeB HEOOXOIUMBIX JIJIsl TOBOPOTA MOJIYTraeK B OJJHY CTOPOHY.

Z=10"° (Aeyul P)- Z1(Z1+1)

I'me Aeyw — cyMMapHasi BeTMIMHa COTMKEHUS TTOJTYTacK;
P — mar xog0Boro BUHTA;
Z1 — uncno 3yObeB X0J0BOTO BUHTA.

Z=1072 (50 /5 )-46 -47=21 3y6bes

BriBoa: nmaHHas mepepada Mo OCeBOM JKECTKOCTH HE COOTBETCTBYET TpeOOBaHUAM
T.V., nns BoccTaHoBieHHsT €€ pabOTOCIIOCOOHOCTH TPeOyeTcsi MOBOPOT JBYX
noJsiyraek Ha 21 3y0 B OJTHy CTOpOHY.

COAEPXXAHME



1 IlpaBuna TexHuKH 0€30MAaCHOCTH IIPH BBITIOJIHEHUH 1a00paTOPHBIX PadoT. ....... 4

2 JIabopatopHas pa6oTa Ne3«O3HaKOMIIEHHE C YCTPOMCTBOM U PabOTON OCHOBHBIX
y3JI0B TOKQpHO-BUHTOPE3HOTO CTaHKa. Hananka ctaHka Ha 00pabOTKy 3aaHHOM

3 JlabopaTtopHas padora Ned «O3HaKOMIIEHHE C YCTPOUCTBOM U pabOTOM
OCHOBHBIX MEXaHNU3MOB TokapHoro ctanka ¢ UIIY. Hananka ctanka Ha 0OpaboTKy
;0120205 00)7 B og v 1) 1 SRR 8

4 JIabopaTtopnas pabota No5 «O3HaKoMIIEeHHE ¢ YCTPOMUCTBOM U paboTOM
OCHOBHBIX Y3JIOB BEPTUKAJIBHO-CBEPIAMIBbHOIO cTanka ¢ UIIY, nanaaka cranka Ha
OOPABOTKY BAMAHHOM. .. ..t uttteeteeenteeente e etteeeaeeeete e anaeeaaeeeanneeenneenns 21

5 JlabopaTtopHas pabota Ne6 «Hananka ropu3oHTaIBHO-()PE3EPHOTO CTaHKA U
JIeNMTETHbHON TOJIOBKH Ha (hpe3epoBaHre KaHABOK Ha IIMIIMHAPUYECKUX U
TOPLIEBBIX TOBEPXHOCTIX. OOPAOOTATD AETAIBM . .veeueeeneeeneeanieenieeineanaenens 27

6 Jlabopatopnas padota No7«O3HaKOMIIEHHE C YCTPOUCTBOM U pabOTON OCHOBHBIX
y3710B ppe3epHoro cranka ¢ YIIY, Hanaznka cranka Ha 00paOOTKy 3aJaHHOU
D1 S 2 1) 1 00 30

7 JJabopatopHas padota Ne§ «Hactpoiika u Hanaaka 3y00/1010€KHOTO CTaHKa AJis
Hape3aHus MWINHIPUIECKOTO 3y0UaToro Koyueca ¢ mpsiMbIM

0101 45

8 JlabopaTopnas pabora Ne9 «Hacrtpoiika u Hamaaka 3y0odpe3epHOro crtaHka Jjist
Hape3aHusl IAHPUYECKOTO 3y04aToro KoJeca C BUHTOBBIM
o7 07001 53

HpaBmIa TeXHHUKH 0€30IaCHOCTH IIpA BBINMOJHCHHUHA ﬂaﬁopaTopme paﬁoT



1. Ha paboyem MecTe HOKHO HAXOIUTHCS TOJIBKO TO, YTO HEOOXOIUMO IS
BBITIOJTHEHUS Pa0OTHI.

2. Ilepen BKIIFOUEHHEM CTaHKa HEOOXOJMMO ONMPOOOBATH pabOTy MEXaHU3MOB
cTaHka BpyuHyto. [Ipu Hanmnunm oOHapyKEHHBIX 1€(PEKTOB CTAHOK HE BKJIIOYATh.

3. OOpabatbiBaeMas 3arOTOBKA U PEXYIIUNA HHCTPYMEHT JOJIKHBI OBbITh
HAJEKHO 3aKPETICHBI.

4. O0s3aTeNbHO MPOBEPUTH: HE OCTABIIEH JIM KJIIOY B MaTPOHE.

5. Bo Bpems paboThl Tporath pykaMu Bpallaroniuecss MEXaHU3Mbl CTAaHKa WU
3arotoBky 3AIIPEILIAETCA.

6. I3MepeHust npoU3BOIUTH TOJIBKO MOCJE MOJHOW OCTAHOBKHU CTaHKAa.

7. Y nansaTh CTPYKKY TOJIBKO KPIOUKOM.

8. KATEI'OPUYECKMU 3AITPEIIAETCS myck cranka 6e3 pa3pemieHust

IMpCIoAaBaTciisd.

JlaGopaTopHasi padora Ne3



Tema: «O3HakomMJieHHMe C YCTPOICTBOM M PpadoTOd OCHOBHBIX
MEeXaHU3MOB TOkapHoro cranka c¢ YIIY. Hamagka cranka Ha o00paldoTKy
3alaHHOM J1eTaAIN»

eab padoTbI: TPAKTUYECKOE O3HAKOMIICHHE C YCTPOMCTBOM U OCHOBHBIMH
MexaHu3MaMH TokapHoro ctanka ¢ UIIY, nanankoi cranka Ha 00pabOTKy 3aJjaHHOM
JeTau.

1 O0opynoBaHue, OCHACTKA

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

1.2 TIpucnocobsieHne s 3aKpeIieHUs 3ar0TOBKH (MaTPOH TPEXKYIAUYKOBBIH).

1.3 Pexxymuii uHcTpyMeHT (pesibl) cornacHo PTK.

1.4 N3mepuTenbHbI HUHCTPYMEHT: IITAHT€HIUPKYJIb, MUKPOMETP COTJIACHO
PTK.

1.5 TexHomoruueckass JOKyYMEHTAIMs IO pa3paboTKe yMpaBISIONICH
MpOrpaMMbl: YEpPTEXK JETald, PACUETHO-TEXHOJOTMYECKas KapTa, YMPaBIISIONIas
nporpaMmma.

1.6. 3aroToBKM 11 I€TANIH.

1.7. UuCTpyKLMS IO TEXHUKE O€30MaCHOCTH.

2 ITopsaaoK BBINOJTHEHHUS PadOThI

2.1 CooO01ieHre Tembl, IIaHa, TOCTaHOBKA IEJIN YPOKa.

2.2 THCTpYKTax MO TEXHUKE O€30MacHOCTH.

2.3 BKJIIOYHUTH CTAHOK, POBEPUTH HA XOJIOCTOM XOY.

2.4 O3HaKOMUTBCA C HA3HAYEHUEM ITPOTPaAMMBI.

2.5 O3HaKOMIICHHE C TTaHETBI0 YIIPABJICHUS CTAHKOM /PUCYHOK 3.1/

2.6 O3HakoMIIEHHE C TTaHeTbIo mynbTa onepaTopa NC-201M / pucynok 2.2/

2.7 O3HaKOMJIEHUE C METOAMKON HallaJKu TokapHoro ctanka ¢ YUITY NC-
201M.

3. HABHAYEHMUE ITPOTPAMM

3.1 B coctas 6azoBoro IIpO YUIIY Bxoaat nporpammsi:

1) CNC.RTB (CNC.EXE);

2) DEBUG.EXE.

3.1.1. B 6azosoe IIpO VYUIIY go Bepcuu 3.60.P Bxoautr mnporpamma
CNC.EXE, «xortopas wumeer 16 pa3psgHyl0 CHCTEMY, COBMECTUMYIO C
onepauuonHoit cucremor (OC) MS DOS.

3.1.2. B 6azoBom IIpO VYUIIY, naumnas c Bepcuu 3.60.P, mporpamma
CNC.EXE 3amenena Ha CNC.RTB, kotopas umeet 32 pa3psaanyro OC peaabHOTro
BpemeHn RTOS-32. RTOS-32 mnos3Boawia pacuuputh Bo3MoOxkHOCTH [IpO,
HallpuMep, MNPHUMEHATh BHU3yalbHOE MPOTPAMMHUPOBAHUE JJIA CO3JAaHUS U
penaktupoBanus YII. Wudopmamuss o0 5ToM mpuBeneHa B JIOKYMEHTE
«PykoBoacTBO oneparopa. Hacts 2. BuzyanbHoe nporpaMMUPOBAHHEY.



Kpowme storo, OC RTOS-32 no3posiniia, HauuHas ¢ Bepcuu [1pO 3.77.P,

MPUMEHUTH TPEXMEPHYIO TpaduKy MPHU BBIBOIEC W300paKCHUI Ha SKPaH TUCILIES.
IIpumeuanue — Koguposanue Bepcuii IIpO npuBeneHo B 1okyMeHTe «PykoBOACTBO IO
XapaKTepu3aIimy.

3.2 [Iporpamma CNC.RTB (CNC.EXE) npeanazHaueHna s yIpaBJIeHHs
MeTalII000padaThIBAIOIINM 000Dy 10BAaHUEM.

3.2.1 IIporpamma peanusyeT alrOpUTMbI:

1) BBoma/BeiBoAa YII u ciyxeOHOM nHpOpMaIuy;

2) pacmudpoBku YII;

3) bopmupoBaHUs TIEpEMEIICHU;

4) yripaBlieHHs] TPUBOJIOM;

5) ynpaBieHus aBTOMaTUKOM;

6) UHAUKAIWH;

7) TMarHOCTUKH.

3.2.2 IIporpamma CNC.RTB (CNC.EXE) ocymecTBisieT ynpaBi€HUE
00OpyJIOBaHUEM C TIOMOUIBIO amnmapaTHbIX MOAYJEH, Cpeau KOTOPhIX MOKHO
BBIJICIIUTH:

1) monyns CPU;

2) moxayns ECDA 1/0, ynpaBnstomuid (pOTO3IEKTPUYECKUMH TaTYMKAMU,
Bbixoamu [{AIl, 3eKTpOHHBIM IITYPBAJIOM U JUCKPETHBIMU KaHAJaMHU BX./BBIX.;

3) monyns ECDP 1/0, ynpapistomuii (OTOANEKTPUUECKUMHU JaTYHMKAMH,
Boixogamu [IUIT u IJAII, 31€KTpOHHBIM IITYPBajJOM W JUCKPETHBIMM KaHaJIaMHU
BX./BBIX.

3.3 [Iporpamma CNC.RTB (CNC.EXE) obGecnieurBaet 1Ba pexxuMa padOThI
YUIIY:

1) pexxum «kKOMAHIA»;

2) pexuMm «YIIPABJIEHUE CTAHKOM».

3.3.1 Pexxum «kKOMAHA» ucnionb3yeTcs i1 BBOJa U pelakTupoBanus YII
U 171 paboThI ¢ (paitmamu mporpaMm.

33.2 Pexum «YIIPABJIEHHUE CTAHKOM)» npeaHasHayeH s
yOpaBiieHUs] pabOTOM CTaHKA MU KOHTPOJIEM HaJl COCTOSHUEM TEKYILEro Ipoliecca.
PykoBonactBo omeparopa NC-201, NC-201M, NC-202 7 [uanor omeparopa ¢
cucreMoii B pexnme «YIIPABJIEHHUE CTAHKOM)» ocyliecTBIsieTcs Yepes
BUseocTpanunbl: #1-#5, #6, #7. BpBom andaBuTHO-IMPpOBON HHPOpMAIIUU
OCYIIECTBIISIETCS Ha BUueocTpaHuilbl #1-#5 u #7. BoeiBog rpaduueckoit nudopmaruun
- Ha BUJICOCTpaHUILy #6.

B pexume «YIIPABJIEHUE CTAHKOM)» nepexmtouareneM ¢ [10 MoxHO
3a]1aTh 8§ PEKUMOB PabOThI CO CTAHKOM:

1) «MDD» — pexum «PYUYHOMU BBOJ KAJIPA»;

2) «LAUTO» — pesxum KABTOMATUYECKHUN»;

3) «STEP» — pexxum «KAIP»;

4) «MANU» — pexxum « BE3PASMEPHBIE PYUHBIE

HEPEMEIIEHUS»;



5) «MANJ» — pexum «DUKCUPOBAHHBIE PYUHBIE
HEPEMEIEHUS»;

6) «PROF» — pexxnm «KABTOMATHYECKH BO3BPAT HA
MHPO®UJIby;

7) «<HOME» — pexxum « BBIXOA B HOJIb»;

8) «RESET» — pexum «CBPOC».

3.4 Ilporpamma DEBUG.EXE oka3piBaeT mnomollb Mpu OOHApY>KEHUU
npu4yuH HapymeHus pabotrel YUIIY co crankoM Wi TpH  HEUCIPABHOCTHU
BBIIIEYKa3aHHBIX MOJIYJEH.

3.5 @upma-uzroroBurenb mnocrasiasger YUIIY, momHOCTBIO TOTOBOE AJIst
nepBoro BkirodyeHus. Ilopsmok ycranoBkum YUIIY um ero moaroroBka k pabote
BBIIIOJTHAETCA B COOTBETCTBUM C JOKYMEHTOM «PyKOBOACTBO IO 3KCILTyaTallWK»
(paznen «Ilopsimok ycTaHOBKH, MOJATOTOBKA K paboTe, mopsaok padotsl YUITY»).

3.5.1 Beibop pexuma mis padorst CNC32/DEBUG mpousBoauTcst mociie
BKIIFOYCHUST M YCICIIHOTO 3aBepuieHus camoauarHoctuku YUIIY, korma
npou3onAET 3arpy3ka omnepainoHHoil cuctembl (DOSvX.XX), u Ha »dKkpaHe
HOSIBATCS ONLUU MEHIO:

-DEBUG;

- CNC32;

- NET.

Jlanee B TeueHue NABYX-TPEX CEKYH]I U3 MEHIO HEOOXOJIUMO BBIOPATh HY>KHYIO
ornmuio pexuma paborsl DEBUG wmm CNC32. Ilo ymomuanuio YUITY
aBTOMaTH4YeCKu 3arpyxaercs B pexxume CNC32.

3.5.2 IIpu Be1OOpe pexuma DEBUG 3arpyxkaercsa nporpamma DEBUG.EXE.
Pabora B pexxume DEBUG onucana B npuinoxenun A. Ilpu Beixoae U3 pexxuma
DEBUG no knaBume «E» («Exity) YUIIY nepexoauT B peXHUM OKUJIAHHS
komanael: DOS (C:\).

Pabota B pexxume DOS u ero KOMaHIbl JOCTATOYHO TOAPOOHO OMHCAHBI B
JPYTMX MAaCCOBBIX H3JAHMSX, MO3TOMY 3TOT PEKUM HE SBISAETCA NPEIMETOM
PacCMOTPEHUS B OKCIUTyaTAllMOHHON JOKyMeHTauuu Ha YUIIY.

3.5.3 Ilpu BwiOope ommmuu CNC32 3arpyxaetrcs nporpamma CNC.RTB,
KOTOpast, UCTIONB3Ys (haiibl xapaktepu3anuu Gupmbl uzroroutens YUITY, Beriiger
B pexxuM padotsl YUITY «YIIPABJIEHUE CTAHKOM) Ha Bugeoctpanuny #1.

Jlanee nanHpie (aiiapl XapakTepU3aluid MOYKHO HCIIOJIb30BaTh KaK 3a-
TOTOBKH JII CO3/IaHMsI COOCTBEHHBIX (DailioB WM ISl YIPABJICHHUS] KOHKPETHBIM
000py1I0BaHUEM.

4. 1IYJbT OIIEPATOPA

4.1. Ilaneanb myJbTa oneparopa

2.1.1 TIlympT omeparopa oOecnieUMBacT BBIMOTHEHHE BCeX (YHKIIHMA
ynpaBieHuss U KoHTpods B cucreme «OIIEPATOP-YYIIY-CTAHOK». 110
BKJIFOYAET MOJAYJb AHCIUIES] U MOJYJIb KIIABHATypbl, COCTaB KOTOPBIX YKa3aH B
nokymente «PykoBoncTtBo mo skcmryarauun». KoncrpyktuBHo I1O BcTpoeH B
MoHOoO0K YUIIY, Takum o6pa3zom, uto nanens 110 npencrapiser coboi THLEBYIO
nanens YUIIY. B kauecTBe 351eMEHTOB yIIpaBJICeHUS UCIOJIB3YIOTCS KHOIIKH,



KJIABUILIA M TIEPEKITFOYATEIIN, B KQUECTBE 2JIEMEHTOB KOHTPOJIS — TUCIUICH 1
CBETOUO/IBI.
4.1.2 ITanens 11O YUITY NC-201 u NC-202 B OCHOBHOM KOpIyce Ipe-

CTaBJIEHA HA pUCYHKeE 2.1.
L
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Pucynok 2.1 — [Tanens mynera onepatopa YUITY NC-201 u NC- 202

[Tanens ITO NC-201 u NC-202 cocTOUT U3 TPEX CEKIIUM:

- CeKIIUU JTUCILIES,

- CEeKIMH alipaBUTHO-LIMPPOBOMN KIABUATYPBHIL;

- CeKIIMU (PYHKIIMOHAJILHOW KJIAaBUATYPhl U CTAHOYHON KOHCOJIH.

B cekuum pgucruies pacrojiokKeH KUAKOKpuctaumueckun aucruiern TET
10.4”. CnpaBa oOT JAucIUless paclojiOKeHa BepTUKaJbHAs CeKuus ajadaBUTHO-
udpoBoro HabopHoro nois: 36 andaBUTHO-IIMPPOBHIX, 28 CHENHUATBHBIX KIIABHIIL
Buu3zy mox aWcruieeM pacmoJiOKE€Ha TOpU30HTalIbHAs CEKIUsS, B KOTOPOU
pa3MeNIeHbI:

* (pyHKIIMOHANIbHAS KJIaBUaTypa: BoceMb kiaBull «F1»-«F8» u nsaTh kinaBui

«TOKApPHOTO KpecTay - «+X», «-X», «+2», «—Z»,@ ;

*  JIBE€ CIelHaJIbHbIC KJIaBUIIIU: («ITPOKPYTKA») u
(«ITEPEXO/l»);

* CTAaHOYHAs KOHCOJIb C 3JIEMEHTAMU yIPABJICHUS U UHIUKAIIUU:
cBeToauo bl «AC», «DCy», «kER»;
ceTeBoi BeikItouarensb Y UITY (3aMok ¢ Kirodom);
KHOIIKA aBApUMHOTO OCTaHOBA;
kHomKa «1» («ITYCK»);
kHomKa «0» («CTOII»);
MepEeKIIIYaTeNh - KOppeKTop mogauu «F»;
MepeKIIIYaTeNh - KOPPEKTOP CKOPOCTH BPAILICHUS IIMTUHICIS «S»;
nepeKIIrYaTeNb peKUMoB padboThl co cTaHKOM «MDI»...«RESET».

4.1.3 [Tanens 110 YUITY NC-201M B kopriyce A mpeacTaBiI€Ha Ha PUCYHKE
2.2. Tlawenp IIO wuMeeT MIACTMAcCCOBYIO HAKIaAKy, KOTOpas IEIuT €€ Ha Tpu
CEKIIUU:

- CEKIMIO AUCILUIES;

- CeKII0 angaBUTHO-IIU(GPOBOI KIIaBUATYPHI,

wn LN LN LN LN LN LN LN



- CEKINI0 (DYHKIIMOHAIBLHOM KJIaBUATYPhl M1 CTAHOYHOW KOHCOJIH.
B cexuuu nucriest pacrosioxKeH KuAKokpucTamumueckui qucrend TFT
10.4”.
CrpaBa OT AuCIUIes] BEpTUKAIBHO PACIONIOXKeHa CeKIHs anpaBUTHO-
uu(ppoBoil KnaBuaTypsbl: 36 andaBUTHO-LIUPPOBBIX, 28 CHEUAIBHBIX KIaBUIII.
BHuzy non aucrnieeM pacrosioKeHa rOpU30HTaIbHAs CEKIIMS
GyHKIHOHATBHOM KJIaBUATYPhl U CTAHOYHOU KOHCOJIH, B KOTOPOM pa3MeIlleHbI:
* QpyHKIIMOHANIbHAS Ki1aBUaTypa: BoceMb KiaBuill «F1»-«F8» u cemb kiaBuin

«tHX», «-X», «+tY», «-Y», «+Z», «—1L», @;

*  JIBE CIICIMAJIbHbIC KIIABUIIIN: («ITPOKPYTKA») u
(«ITEPEXO/1»);

* CTAHOYHAs KOHCOJIb C AJIEMEHTAMH YIIPABIICHUS:
kHomKa «1» («ITYCK»);
kHomKa «0» («CTOII»);

MEepPEKIII0YATENb - KOppeKTop nogauu «JOG»;
MEePEKIII0YaTENb - KOPPEKTOP PYyUHbIX oaad «F»;
MEPEKIII0YATENb - KOPPEKTOP CKOPOCTU BPAILICHUS IIIMUHIEIS «S»;

§ mepexiovaresb peKUMoB paboThl co cTaHkoM «MDD»...«RESET».

B HmwxHem npaBom yriy nanenu 110 B miuacTMaccoBOil HakIaJke cleliaHa
Huma s BeiBojia pazbémMoB USB1 u USB2. Pazsém USB1 paGortaer B pexume
YUIIVY, pa3zsém USB2 paGortaer B pexxume MS DOS. Huma 3akpbiBaercsi THOKOM
Kpbiikoi. Han Humren pacnonoxeHsl 0TBepCTHs ¢ MapkupoBKoi «DC» u «ER» ns
BBIBOJIa CBETOJIMOJHBIX HHANKATOPOB.

wn LN LN LN LN
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KIAEHATYPLI H CTAHOMHOH KOHCOIM USRB2

Pucynok 2.2 — ITanens nynbTa oneparopa YUIIY NC-201M
4.2. JaeMeHTHI MyJIbTa ONlEepaTopa

4.2.1. UuguKaTopsbl

AC — unaukarop noaauu cereBoro nuranus B YUITY NC-201 u NC-202
(3eméHoro 1BeTa):

* NHJIUKATOP F'OPUT — CETEBOE NMUTaHueE nojgaHo Ha YUIIY;

* UHJIUKATOP HE TOPUT - CETEBOE MUTAHUE OTCYTCTBYET WJIM CETEBOE TUTAHUE
HEUCITPaBHO.

DC — unnukarop BrimoueHus nutanus YUIIY (3en€noro 1pera):

* UHAWUKATOp roput — nutanue Y UITY BkiItodeHo;

* UHJIUKATOp HE ropUT - nuTanue YUIIY BBIKIIIOUEHO WM HEUCTIPABHO.

ER — unnukarop ommbku B padore YUIIY (kpacHoro 1BeTa);

UHAMKATOp 3aropaercs, eciu B padore YUIIY cucremoit «<WATCH DOG»

BBISIBJIEHA OIIKMOKA, IIPU 3TOM CHUMAaeTCs curHai roropHoctu YUITY.



4.2.2. BeIkJao4aTejan 1 KHONKH
OFF

ON

CeTeBoii BbIK/JII0O4YaTEb (3aMOK ¢ K1touyoMm B YUITY NC-201 u

NC- 202)

Ucnonwzyercs ans BrmoueHus/BoikiodeHus (ON/OFF) nmuranus YUITY
MOBOPOTOM KJIFOYA B 3aMKE.

Knonka ABAPHMTHOI'O OCTAHOBA (kHOIKa- rpu6ox
kpacHoro 1gsera B YUIIY NC-201 u NC- 202)

KHomnka noibKHA OTKIIIOYATh YHOPABISIONIEE HANpsbDKeHUE co craHka. [lns
MOATOTOBKM TMOBTOPHOTO BKJIIOYEHHSI CTaHKAa TIOCJIE aBapUMHOTO OTKIIOYEHUS
HEO0OXO0IMMO MOBEPHYTh KHOIKY JI0 IIETUKa B HAMIPABICHUH, YKa3aHHOM CTpEJIKaMu
Ha KHomKe. JlefcTBUS, BBIMOJIHAEMbIE MO JAaHHOW KHOIKE Ha CTaHKE, U UX MOPSA0K
oOecreynBaeT pa3paboTYNK CUCTEMBI.

BHUMAHMUE! VUITY NC-201M HE UMEET KHOIIKM ABAPUIHOI'O
OCTAHOBA HA IIYJIBTE OIIEPATOPA. ABAPUIHBIM BBIKJIIOYATEJIb
BXOAUT B KOMIUIEKT ITOCTABKU YUITY KAK CAMOCTOSATEJIbBHOE
N3JIEJIVE. PA3SPABOTUHUKY CHUCTEMBI HEOBXOJIMMO
CAMOCTOATEJIBHO TMPEAYCMOTPETH EI'O YCTAHOBKY B IEIIN
ABAPUMHOI'O OTKJIIOUYEHMS SJIEKTPOOFOPYJIOBAHU S CUCTEMBI.

€D

O ITYCK (xHoIKa 3eJIEHOT0 1BETA C MHIUKAIUECH )

B pexume «YIIPABJIEHUE CTAHKOM»:

- YIOpPAaBIISIET BHIMOJIHEHUEM IPOTPAMMBI U ABUKEHUEM OCEH B pEeKUMAX
«PYUHOMH BBO/J1 KAJIPA», «BE3PASMEPHBIE PYYHBIE
MNEPEMEIEHUS», «PUKCUPOBAHHBIE PYUHBIE IEPEMELIIEHU S,
«ABTOMATHUYECKHI BO3BPAT HA ITIPO®NJIb», «BBIXO/I B HOJIb»;

- BeinosHsieT JBwxkeHUsT B pexumax «BE3PASMEPHBIE PYUYHBIE
MNEPEMEIEHUS», «DPUKCUPOBAHHBIE PYUHBIE NIEPEMEIIEHU S »
1 «KABTOMATUYECKHW BO3BPAT HA ITPO®UIb» npu HAaxKATOl KHONKe

«CTOII».



Boimonnsier oOmuit copoc cuctemsl, ecnu B YUIIY ycraHOBiIeH pexum
«CBPOC» («RESET») (BbIOOp peXUMOB pPaOOTHI BBHITIOJIHAETCS CO CTAaHOYHOU

TaHENN).

3

O CTOII (kHOMIKa KpacHOTO 1IBETa C UHAUKAIIUEH)

OcTaHaBiIMBaeT JBUKEHUE C YIPaBISEMBbIM 3aMEIJICHUEM U YCTAaHABIUBAECT
pexum « HOLD». [Ins Beixoga u3 pexuma «HOLD» HeoOXoauMo CHOBa HaXXaTb
kHOTIKY «CTOII» u «ITYCK». He neiictByeT npu Hape3aHUU pe3bObI.

4.2.3. Ilepekrouaresiu
IlepekJrouare/ib - KOPPEKTOP CKOPOCTH BPALIEHUS IIIMUHACIA «S»

S b
100
0. M7 110
—_— + —_—
80~ / \H“‘* 120
B pexume «YITIPABJIEHUE CTAHKOM)» no3Bosisiet

M3MEHATh CKOPOCTh BpallleHus mnuHaess. [lar nsMeHnenust CKOpoCcTH BpaleHust
HITTUHJETS MOXKET OBbITh YCTAHOBJICH MPU XapaKTePU3alUH.

F AA%
50 | 75
~ X / - fepex yrouaTellperaroYaTe B > PPERTOP_1oAM o s ererop ™ mo-
AL 100 B pexumenad «JOG»«YIIPABJIEHUE CTAHKOM»
sb™= wpr w=lill) (Tonbko Anst YUy NC- 201M)
-~ \\ MI03BOJIIET U3MEHSTh BEIMYMHY paboueii momaun. IIar
0 125 ‘ W3MCHEHHS TOJa4d MOXKET OBITh YCTAHOBJICH IIPHU

xapakrepuszauuu. He geicTByeT nmpu Hape3aHUu pesbobi.

OmpenensieT  CKOPOCTh U HAMpaBIICHHE  PYYHBIX  MEPEMEIICHUHN.
[TepexmtouaTens B nojgoxkeHusx ot 0% a0 +100% B coueranuu ¢ komangoi URL=1
YOpPABJISIET CKOPOCThIO TepemenieHnil Ha Obictpom xoay (mpu GO00). Hlar
M3MEHEHHUSI TI0/Ia4X MOKET OBbITh YCTAHOBJIEH IIPU XapaKTEpU3AIUU.

MANU | [lepekiirouareib pe;KUMOB Pad0ThI
STEP cranka «MDI»...«RESET»

AUT
MDI RESET



B pexume «YIIPABJIEHUE CTAHKOM)» nepexitouarenb MO3BOJISIET C
[1O YUITY 3amath pexxum pabOThl CTaHKA. AKTUBH3AIUS TEPEKITIOUaTENsl 3a0aETCs
nHcTpykurern CWP npu xapakrepu3anny CUCTEMBI.

[lepekirouaTenemM MOKHO 3aJaTh CIEAYIOLIUE PEKUMbI PaOOTHI CTaHKa!

* «MDI» — pexum «PYYHOMH BBOJ KAJIPA»:

npu Hakatuu KHOMKHU «ITY CK» BeImonHSAETCS 0TpaboTKa Kaapa, HaOpaHHOTO
B CTPOKE BBOJIa/PEeIaKTHPOBAHUS.

« <LAUTO» — pexxnm <KABTOMATHYECKHW»:

npu Haxkatuu kKHOTKHU «I1TY CK» Beimonasiercst orpabotka Beeit YII kaap 3a
KaJIpOM.

* «STEP» — pexum «KAIIP»:

nipu Haxkatuu KHONKU «ITY CK» BhinonHsieTcs oTpadoTka ogHoro kaapa YII.

. «MANU» — pexxum «BE3PASMEPHBIE PYUHBIE
HNEPEMEIEHMU S »:

c naxatueM kHonku «ITYCK» och, BeiOpaHHasi ¢ KiIaBHUATypbl Ha)KaTHEM
knapumn «CJABUT HA CTPOKY BHEPEI» nmu «CJABUI HA CTPOKY
HA3A/l», HaunHaeT OBUTaTbCA CO CKOPOCTHIO M B HAIpPaBJICHUH, BbIOMPAEMBIMU
nepeximouareneM koppekropa nojgad «JOG». IIpu ortnyckannun kHonku «ITYCK»
OCh OCTaHABJIMBAETCSI.

*  «MANJ» — pexum «PUKCUPOBAHHBIE PYUHBIE
HEPEMEIIEHUS»:

c HaxatueMm KHONKU «ITYCK» BbIOpaHHas OCh CMEIIAETCS Ha BEIUYHUHY
NepeMeIIeH s, BBEJIEHHYIO0 C KJIaBHaTyphl npu nomomu koaa JOG (mampumep,
JOG=50). CkopocThb M HampaBJIeHHE BBIOMPAIOTCA IEpEKIIoYaTeIeM KOppeKTopa
noaad «JOG».

« (PROF» — pexxum «KABTOMATHYECKH BO3BPAT HA
MNPOPUJIIb»:

npu Haxxkatuu KHONKUA «ITYCK> BBINOMHSIETCS BO3BpAT B OTHPABHYIO TOUYKY
Ha npoduiie mocie pyyHoro nepeMenieHus ot npoduiis. Bo3spar ocyuiecTBiasieTcs ¢
BBIOOPOM OcH Mpu Kcnoiab30BaHnu kKoga RAP=0 win aBToMatuyecku och 3a OChIO B
OOpaTHOM TMOPSAJKE, BBIMOJHEHHBIM IPHU HMX OTBOJAE, C HCIOJIb30BAaHHUEM KOJa
RAP=1. CkopocThb U HampaBji€HUE BBIOUPAIOTCS MEPEKIIOYATEIEM KOPPEKTOpa
noaay «JOG». [Ipmxenue HaunHaeTcs ¢ HaxkaThueM KiaBuin «ITY CKy.

* <KHOME» — pexum « BBIXO/1 B HOJIb»:

npu Haxatuu KHONKM «IITYCK» ocymecTBisercss BBIXOJ B HCXOJHYIO
MO3UIMI0 OCH (B TO3WMIIMIO MHKPOBBIKIIIOUATENS a0CONIOTHOTO HYJSI OCH),
BbIOpanHO# ¢ kinaBuatypsl kinaBumamu «CABUT HA CTPOKY BIIEPE/Iy v
«CABUTI' HA CTPOKY HA3A/I»

* «(RESET» — pexum «CBPOC»:

npu HaxkaTun KHONKH «ITYCK» obnymnsieTcss nnpopmanys, HaXoAs1mascs B
JuHaMuyeckoM Oydepe. OcyliecTBisieTcsi BHIOOp HyJIEBOM HadyalbHON TOUYKH JIs
Bcex oceil, u BeiOpaHHas YII ycranaBiauBaercs Ha nepBbid kajap. COpacbiBarOTCS
tekyue M, S, T ¢ynkuun. Koppekropa HMHCTpYMEHTOB M HauyaJbHBIX TOYEK,
3aHECEHHbIC B COOTBETCTBYIONIME (ailiibl, HE CTUPAIOTCS.



4.2.4. PyHKIIHOHAIbHAS KJIABHATYpPa
4.2.4.1 Haznauenue pyHKIMOHaNbHBIX KIaBUII «FI»—«F8» u «kaaBuim

TOKAPHOI0 KpecTan: «+X», «-X», «tY», «-Y», «+Z», «—Z» u @paCCMOTpeHo
OpyU ONHCAaHWU UX TPUMEHEHUS B peXUME OTOoOpakeHus HUHPOpMAIMK Ha
BUJIeocTpaHulle #7 aucruies YUIIY.

2.2.5. AndaBuTHO-uM(PPOBa A U CIeHNATbHAS KJIABHATYPA

4.2.5.1 OcHoBHbIE an(aBUTHO-UU(PPOBbIE KJIABUIIM HAOOPHOrO IO
COOTBETCTBYIOT II0 CBOEMY HA3HAYCHHIO KJIABUIIAaM KOMIIBIOTEPHOW KJIABUATYPBHI.

2.2.5.2 Kpome ocHOBHBIX anaBuTHO-uU(PpoBbIX KiaBuul, B YUIIY umeercs

HCCKOJIBKO CIICHUAJIBHBIX KJIABUIII, HA3HAYCHUC KOTOPLIX IIPUBCIACHO HHUKC.

MHPEXO/bI
O6ecrneunBaer mnepexon u3z pexuma «KOMAHJIA» B pexum
«YIIPABJIEHUE CTAHKOM» wu oOpatHo. Moxer ObITh

UCIOJIb30BaHa Tipu padote B nmporpammax [1K kak kmaBumia «F1».

ﬁ MPOKPYTKA
b Brmomnnsger nepexon mexay BuaeocTtpaHuuamu #1 u #7 u

IIEPEXO0/T U3 BUCOCTPAHULIBI #6 B BuIeoCTpaHuLy #7.
ObecnieunBaeT nepexo/i Ha BTOPYIO CTPaHUILy U 00paTHO B MeHIO «Cpena» npu
koMnwisinuu rporpamMmmsl PLC.
ObecneunBaeT NPoOKpPyTKy MeHIo B peaaktope YUITY. Moxet ObITh

UCI0JIb30BaHa npu padore B nporpammax [1K kak knaBuma «F10».

[lepemerniaet Kypcop BOpaBoO OT TEKYIIETO
MOJIOKEHUSI.

CABUI' HA CTPOKY HA3A

BO3BPAT HA HIAT
[lepemeniaeT Kypcop BIEBO OT TEKYIIETO IOJIOXKEHHUSL.
CJIBUT BIIEPE]]

1. B pexxume «k KOMAHIA»:



* BBI3bIBACT U3 Oydepa maMsTu JTt00yI0 U3 MOCIEAHUX BBEJICHHBIX BOCBMU
KOMaH/[ Ju1s1 MoBTOpHOro BBoAa Kiasuie «ENTER»;

* Ipu penakTupoBaHuu Y1l ucnonp3yercs i BO3Bpara Kypcopa K
MpEIbIAYIIEMY Kaapy.

2. B pexume «YIIPABJIEHUE CTAHKOM)»:

* UCTIOJNB3YyeTCs Ui TOUCKA KaJipa, C KOTOPOTO MOXKET ObITh HayaTa oTpaboTKa
VII B pexxumax padotsl « KAJIP» («STEP») miin «ABTroMmatudeckuiin» («<AUTO»);

* HUCHOJIb3YETCA MPHU BIOOpE OcH Juis IBHKEeHHs B pexxuMax «MANU»,
«MANJ», «cPROF», <HOMED;

B coueTanuu ¢ knaBuien «ALT» npokpyduBaer u3 6ydepa koman 1 ajis
MIOBTOPHOTO BBITTOJTHEHUSA:

- moOylo M3 mocieqHuX 16 BBENEHHBIX KOMAaHJ TMOCPEIACTBOM KJIABUIIU
«ENTER» B0 Bcex pexuMax padoTsl, kpome pexnma «PYUYHOM BBOJI KAJIPA»
(«<MDI»);

- 11000M u3 nocieaHux 16 BBEAEHHBIX KAJPOB MOCPEICTBOM KIIABUILN
«ITYCK» B pesxnme «PYUHOM BBOJ KAJIPA» («MDI»).
CABUI HA CTPOKY BIIEPE]]

1. B pexxume «k KOMAHA»:

* BBI3bIBACT U3 Oydepa nmaMsTu t00yI0 U3 MOCIEAHUX BBEAEHHBIX BOCBMU
KOMaH[ Ju1sl MoBTOpHOro BBoAa Kiasuie «KENTER»;

* 1pu pepaktrupoBanuu Y11 ucrons3yercs nis nepeMeneHus Kyp- copa K
CIEAYIOLIEMY KaJIpy.

2. B pexume «YIIPABJIEHUE CTAHKOM)»:

* HCTIONB3YeTCsA JUIs TOMCKAa Kaapa, € KOTOPOro MOXKET OBIThb Hayarta
orpaborka  YII B pexwmmax  pabGoter  «KAJAP»  («STEP») wim
«ABTOMATHUYECKHAMN» («<AUTO»);

* HUCIOJIb3YETCA MPHU BBIOOPE ocu Jytst IBKeHus B pexxumax «MANU»,
«MANJ», «cPROF», <HOMED;

* B coyeTaHuu ¢ kiaBuinen «ALT» npokpyuuBaet u3 Oydepa koMaH 11
IIOBTOPHOTO BBIITOJTHEHUS:

- moOyr M3 mocienHux 16 BBEAEHHBIX KOMaHJ MOCPEJACTBOM KIIABHILU
«ENTER» B0 Bcex pexumax paboTsl, kpome pexxnma «PYUHOM BBOJI KAJIPA»
(«MD1»);

- mo0oi1 u3 nociieqHux 16 BBEIEHHBIX KaJpOB MOCPEICTBOM KIIABUIIU

«ITYCK» B pexxume «PYUHOM BBOJ KAJIPA» («MDI»).

1. Hanaaka cranka



Hananka cranka Ha 00paObOTKy 3a/IaHHOM JIeTaJld COCTOUT U3
CJIEIYIOLIMX 3JIEMEHTOB U 3aKPEIJIEHUE PEKYIIET0 HHCTPYMEHTA, 3aKpEIICHNE
3arOTOBKH, YCTAaHOBKA OCEW Ha HOJIb, OIPEJIETICHUE PAa3MEPOB PEXKYILETO
MHCTPYMEHTa (KOPPEKIIUS HA MHCTPYMEHT), BBOJI YIIPABJISBILIECH MPOrpaMMBl.

1.1. VYcranoBKa v 3aKperuieHHUE 3arOTOBKHU.

1.1.1. 3aroToBka KpenuTcs B HaTPOHE YCTAHOBJIECHHOM Ha IIMUHAENE CTaHKA.
1.2.  VYcraHOBKa M 3aKpEIUIEHUE PEXKYILETO UHCTPYMEHTA.

1.2.1. Pe3upl HeoOXoauMbIe 11t 00paboTKH 3aroToBkH coriacHo PTK
YCTaHABIIMBAIOT B ONPEICIICHHbBIC TO3UIIUU ABTOMATHYECKON PEBOJILBEPHOMN
TOJIOBKH.

1.3. BkiroueHue craHka (IaHEIb yIPaBJICHUSA).

1.3.1. BkirounTh pyKOSITKY BOJIHOIO aBTomarta |

1.3.2. Bknrounts kHONKY “Tlomaua HanpspkeHus” 3

1.3.3. HaxaTp kJ1aBuIIm 1 (maHenb MyJIBT OlepaTopa).

1.4. VYcraHoBka oceil Ha HOJIb (TTaHEJb MyJILT ONlepaTopa)

1.4.1. YcranoBuTts pexxum padotsl ctanka «HOME» («Bbrxo B HOJIbY)

1.4.2. HaxxaTp nocienoBaTesbHO KJIABUILIN OCeN X, Z — CyNIOpT aBTOMAaTUYECKH
BBIMJIET HA HOJIb

1.5. Ompexnenenue pa3MepoB HHCTPYMEHTA Ha CTaHKE.

1.5.1. Ilepeittu B pesxxum padotsl ctanka «MANU» («be3pazmepHbie pyuHbie
NEepEMEINICHMS») U HaXKaTUeM KiaBulu Z, X, M orBectn CYHIopT K IPaBOMy
TOPILYy 3arOTOBKH.

1.5.2. Tlepeiitu B pexum padbotsl cranka «MDI» («Pyunoit BBo1 kaapay)

1.5.3. 3agaTe yactorty Bpamienus mmnunaes: S500 M3, BkiatounT KHONKY «ITyck»
(3emeHoro 1BeTa) 3aroTOBKa HAYHET BPAILIACTCS.

1.5.4. Ilepeittu B pesxum padoThl ctanka « MANU».

1.5.5. ITogBecTu pesen, nMoape3arh TOPEL, OTBECTH PE3€I] 110 OCH X.

1.5.6. HaxxaTp kiiaBum «apokpytkay, F3 (F4) «BBOJ KOppeKTOpay.

1.5.7. Ha6pats ¢ kmasuarypst 21 1. [21 7 0 [2] (ENTER).

1.5.8. TlonBecTu peselr 1 NPOTOUYUTH 1O ocH X (1O JUAMETPY) U OTBECTHU Pe3el] MO
ocu Z.

1.5.9. Tlepeiitu B pexum padboTsl cranka «MDI» 3amath ocTaHOB mINMUHEISI HAOpaB
M5 u «Ilyck» (3eneHoro 1BeTa) — MIMUHAETb OCTAHOBUTCS.

1.5.10. N3mepsiem nuameTp oOpabOTaHHON TOBEPXHOCTH

1.5.11. Haxxars knaBumu F3 (F4) 2] 1. /] XSO,S TE€M CaMbIM ONPEACITUB
pa3Mep MHCTPYMEHTA Ha CTaHKe (KOPPEKLUIO Ha HHCTPYMEHT).
1.6. Bgonx ynpapisomieii mporpaMmsl



1.6.1. IlepeitTn u3 pexxruMa «ynpaBjI€HUE CTAHKOM» B PEXKUM «KOMAaH/Ia» HAKATHEM

KJIaBUIIU .
1.6.2. Bectu YII.
1.7. OG6paboTka AeTaii B aBBTOMaTHIECKOM PEKUME TI0 IpOorpamme.

1.7.1. TlepeiiTu B pexuM «ynpaBiIeHUE CTAHKOM) HaKaB KJIABUIILY .

1.7.2. Tlepeittu B pexum padotsl cranka «AUTO» («ABTOMATUYECKUIN ), 3aKPHIThH
orpakJieHre, HaxaTh KHONKY «Ilyck» (3emeHoro 1Beta) HauHeTcst 00paboTka
3arOTOBKH.

1.7.3. Ilocne okoHyaHusi 00pabOTKH, OTKPHITh OIPAKIEHUE, CHATh

AcTallb, IIPOU3BCCTHU KOHTPOJIb.

JlabopaTtopnas paGora Ne4

Tema: «O3HakowiIeHHE € YCTPOMCTBOM M pPadOTOii OCHOBHBIX Y3JIOB
BEPTHKAJIBbHO-CBEPJMIBHOI0 cranka ¢ YIIY, Hamaaka craHka Ha
00paldoTKy 3aJaHHON AETATW).

1. Hean padGorbl: [lpakTHyeckoe O3HAKOMIICHHE C METOJMKON HallaJIKu
BEPTUKAIBHO-CBEPIMIBHOTO cTaHKa Moa. 2P135®2 ¢ yctpoiicteom YUITY 2[132-3 u
ero paboToi, 03HaKOMJIEHHWE C CUMBOJIaMH M 0003HAYCHUSIMU Ha MyJIbTaxX CTaHKa U
ycrpoiicta UITY.



2. UcxoaHnbie 1aHHBIE:
000py/10BaHHE, OCHACTKA, MPUHAAJIEKHOCTH, JIOKYMEHTAIUS

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

2.2. Ilpucnocobyienust AJjisi 3aKperuieHus] 3aroToBku (TuUcku, coopka, YCII,
naTpoH u T.1.) cornacHo PTK.

2.3. CMEHHBIE BTYJIKHU JJIs1 3aKPETUIEHUS CBEPIIL.

2.4. Pexxyniue MHCTPYMEHTHI (CBepJia, 36HKEpa, METUYMKU, Pa3BEPTKU U T.J1.)
cornacHo PTK.

2.5. W3wmepurenbHble  HMHCTPYMEHTHl  (IITAaHT€HLUUPKYJIb, CTOMKa C
WHIUKAaTOpoM, Kanuopsl) cormacHo PTK.

2.6. Texuonorumdeckass JJOKYMEHTalMsl 10 pa3pabOTKe YyHPaBIAIOIICH
nporpaMmMbl (YEpTEeX JAeTalld, pacueTHo-TexHosiormdeckass kapra (PTK), nenta —
IPOTrPAMMOHOCHUTENh, paclieyaTKa yIPaBIISIFOIIECH MPOrpaMMBbl).

2.7. 3aroroBka getanu (2-3 mTyKn).

2.8. PyKOBOZCTBO MO JKCIUTyaTalMy CTAHKA.

2.9. UHCTpyKLMS IO TEXHUKE O€3011aCHOCTH.

3. O0mue cBeeHUud 0 CTAaHKE

3.1. Ha3nauenue:

CTAHOK BEPTHKAJbHO-CBEPJIUIbHBIA C PEBOJBBEPHOU T'OJIOBKOM, KPECTOBBIM
CTOJIOM M YHUCJIOBBIM MPOTPAMMHBIM ymnpaBieHuem moh. 2P135®2 npenHa3zHaueH
JUISL  BBINIOJIHEHUS  OMNEpalMii: CBEpJEHUE, 3EHKEPOBAHHUE, pPACCBEpIMBAHMUE,
3€HKEPOBAaHKE, pa3BEepPThIBAHHE, Hape3aHUE pPe3bObl, JIETKOBOTO MPSIMOJIUHEHHOTO
dbpe3epoBaHus B yCIOBUSIX MEITKOCEPUITHOTO M CEPUHHOTO TTPOU3BOJICTBA.

Hanmnume Ha cTaHke MIECTUINNWHICIBHON PEBOJIBBEPHON TOJOBKU IS
aBTOMAaTUYECKOM CMEHbl HHCTPYMEHTa, KPECTOBOIO CTOJia C MpPOrpaMMHBIM
YOPABJICHHEM TIO3BOJISIET OCYIIECTBUTh KOOPAMHATHYIO 00paboTKy (raHIes,
KpBIILIEK, MaHened W T.A. be3 mpenBapurTenbHO pa3MeTkn U 0€3 NpPUMEHEHHS
KOHJTYKTOPOB.

3.2. Texnuyeckasi xapaktepuctuka ctanka 2P13502

mo I'OCT 8-88 Kjacc TouHocty H

Pa3Mepsbl paboueli MOBEpXHOCTH CTOJIA: MM
HIMPUHA 400
JUIAHA 710

Haunbonbiee nepemelieHne crona mno ocsm: MM



IO OCH «X» 630
IO OCH «Y» 360

HaubobIiee nepemereHue cymnmopra:

IO OCH «Z.y MM
HE MEHEE 569

Haubonpuii tuametp Hape3aeMoi pe3bObl B CTalln
45 TOCT 1050-74 24mm

Konen mmunaens s ceepiaenus no CT COB 147-75

Konyc Mopse 4
Haubonpmuii nuametp ppess 100Mm
[TapameTp ppe3epoBanus MM
HIMpPUHA 60
riyorHa 2
Yucno mnuHAenen peBoJIbBEPHON TOJIOBKU 6
PaccTostHue oT ocH WINMHUHAEIS 10 HANPABIISAIOIIUX KOJIOHHBI 450mMm

HauGonbiiee paccTossHre OT TOpIa MIMUHAETS 10 paboyeit TOBEPXHOCTH

CTOJIa HE MEHEe 600MM
CkopocTh OBICTPOTO MEPEMEILICHHS CYyTIOpTa 4 m/MuH
KonnuecTBo nogay cynnopra 18
[Ipenensl mogay cymnmopra 10...500MM/MuH
KonnyecTBo ckopocTel MNMUHAES 12
[Ipenesnbl 4acTOTHI BpaIleHUs! IITTUHIEIIS 35,5...1600 06/muHu
CKOpoCTh OBICTPOTO MIEPEMEIIICHHS CTOJIa U Calla30K 7M/MuH
TOYHOCTH MO3UIIMOHHOTO CTOJIA M Cajla30K Ha JJINHE X0J1a 0,5mMMm

JIMCKpETHOCTD 3aJaHUsI IEPEMELIEHUN 0,01MM



Bpems cmeHbl HHCTpYMEHTA, C

MOJIHBIH 000POT 8,55
Ha OJIHY MMO3ULIHIO 3,75
Haubonbmas Mmacca 00pabaThiBaeMbIX AeTallel 300 kr

3.3. OCHOBHBIE y3JIbI CTAaHKA

Kononna u ocHoBanue

Kononna npencraBisieT OTIMBKY KOopoOuaToil ¢OpMbl C IUIOCKOCTSMH IS
KpEIUIEHUS] CTaJIbHbIX HampaBisAomux. OCHOBaHME CTOJla — YyryHHas
OTJIMBKA, HAa IUIOCKOCTH KOTOPOW 3aKpEIUIEHBI CTaJbHbIE HANPABISIOIINE, IO
KOTOPBIM JBUXKYTCS Cajla3Ku.

KopoOka ckopocteit
[lectuctynenvaras KOpoOKa CKOPOCTEH pacIoyioKeHa B KOJIOHHE CTaHKa.
OHa ciy>kuT AJisl Iepeiadd MIMUHIETIO Pa3INYHbIX YaCTOT BpaIlCHUSI.

Cynnopt ¢ peBOJIbBEPHOM FOJIOBKOU
npeaHa3HAueH JJIS OCYIIECTBICHUS OBICTPBIX MEPEMENIEHUN U pabounX mojay

PEBOJIBEPHOU T'OJIOBKHU.

Penykrop crona
NpelHa3HAaYeH [UJIi  OCYIIECTBJIICHHSI  OBICTPBIX, CPEAHUX U  MEJIKUX

HepeMCH_IGHI/Iﬁ CTOJIa 1 CaJIa30K OTACIIBHO.

CToJ1 KpECTOBBINM

Cron KpecToBBIM CIIyXHUT JUIsl yCTAaHOBKM oOpalarbiBaeMbIx aetaneid. CTon
umeer Tpu  T-o0pasHpix maza. Cronm  mepememiaercss B JBYX
B3aMMOIEPIECHIUKYIISIPHBIX HAMPABIEHUAX (110 OCU «X» U «Y») MO 3aJaHHOU
IpPOrpaMMme.

OxJtaxxaeHue

Pabora cuctembl OXJTaXACHUS OCYIIECTBIISETCS OT IEHTPOOESIKHOTO Hacoca.
JIns oxJaxaeHrus MHCTPYMEHTa B 30HE pe3aHusl MPeyCMOTPEH
WHIMBHUIYaJbHBIN TPHUBO/I, TTO3BOJISIONINN HAIIPABIIATh CTPYIO OXJIaXKAAr0IeH
KUJKOCTHU B HY’)KHOE MECTO.

4. IlopsiioK BHINOJIHEHUS PA0OTHI

4.1. O3HakOMJICHME C MyJbTOM yIOpPaBJIEHUSA, MPEIHA3HAYCHHBIM JId
yIOpaBJIEHUSI CTAaHKOM B HanagodyHOM pexuMme. [lynbT pacronokeH Ha CTaHKe U
MMEET CJIEIYIOIINE OpraHbl yrpaiieHus (puc.l).



4.2. Hananka cranka

Hananka cranka Ha oOpaOOTKy 3aJaHHOM JI€Tald COCTOUT U3 CIEAYIOLINX
AJIEMEHTOB: YCTAHOBKA W 3aKpEIUIEHWE 3aroTOBKH, YCTaHOBKa HEOO0XOIUMOTO
PEXYILIEr0 MHCTPYMEHTA, HAaXOXKIEHUE HYJEBOM TOUYkH mporpammel (X=0, Y=0),
HAXOXKJICHUE BEJIMYMH KOPPEKIIUU 3a1aHHbIX niporpamme (L1...Ln).

4.2.1. YcTaHOBKA M KPEIUIEHUE 3arOTOBKH

3aroToBKa KpemuTCs B CHEIMAJIbHOM MPUCIIOCOOJEHUN, YCTAHOBICHHOM Ha
CTOJIE CTAHKA.

4.2.2. YcTaHOBKA U KPEIUICHHE UHCTPYMEHTA

CBepia HYXXHOIO JuaMeTpa BCTaBJSIOTCA B OINPEACIICHHbIM IINMUHACIb
PEBOJILBEPHOI TOJOBKHU COTJIACHO pacueTHo-TexHosornueckoi kapre (PTK) cmoTpu
puc.2.

4.2.3. HaxoxneHue HyJI€BOM TOUKU MPOTrPaMMBI

HaiiTn HyzneByr TOUKY MpOTrpaMMbl — 3TO 3HAYUT BBICTABUTH CTOJ CTaHKa C
YCTAaHOBJIICHHOM Ha HEM 3aroTOBKOM TaKMM 00pa3oM, 4TOObI HyJ€Bas TOYKa
3aroTOBKU (CM. pHC.2) COBIaja C OChIO MHCTPYMEHTA, HaXOJsIIerocs B paboyem
IIOJI0KEHNUH PEBOJILBEPHOU T'OJIOBKHU.

JIJ1d 3TOTO HYXKHO:

1. Ilepexmntouarens, paClOIOKEHHBIN HA ITyJIbTE YIPABIEHU YCTPOMCTBA C
YITY 21132-3 nepeBecTr B NOJIOKEHNAE «HYIIbY

2. Ilepexntouatens 7 (puc.l), pacnosioxKeHHbIN Ha MyJIbTE CTAHKA, IEPEBECTU
B M1OJIOKEHUE «PYUHOE YIIPABICHHUEM.

3. Tymbnepom 22 (puc.l), pacmnofio)X€eHHOM Ha MyJIbTE€ YIPaBJICHUSI CTAHKA,
HaOpaTh HYKHYIO OChb MEepeMENIeHHs (X WIM y) U NpU oMoy TyMmonepos 19 u 21
NEPEMECTUTH CTOJI CTAHKA C YCTAHOBJICHHOM Ha HEM 3arOTOBKOW Ha CTOJIbKO, UTOObI
HyJIeBasl TOYKa 3arOTOBKU COBIAJIa C OCbI0 MHCTPYMEHTA, HaXOSIIerocsi B paboyem
MOJIOKEHUHU PEBOJILBEPHOI T'OJIOBKH.

4. TlokazaHue BETUYMH X U Y, 0003HAYAIOMIMXCA HA IIUGPOBOM Ta0JIO MyJIbTa
ynpasienus ¢ UITY, nabpats Ha 6110Ke KOppekTopoB 21-26. 3HaUueHnEe BETUYUHBI Z
— BCEr/1a HyJIH.

4.2.4. HaxoxxeHue 3Ha4eHUM KOPPEKTOPOB

Tymbnep 22 (puc.l) noctaBuTh B MOJ0XKEHUE «Z» U TyMOnepoM 19 moaHsITh
PEBOJIBBEPHYIO TOJIOBKY B BEpPXHEE HCXOJHOE noiiokeHue. llepexirouarenem 4
YCTAHOBUTH NEPBYIO IMO3ULHIO PEBOJIBLBEPHOM T'OJIOBKM M KHONKOW 2 OTBEPHYTH
PEBOJIBBEPHYIO TOJOBKY B OTy IO3UIMI0. HyXHO OTMETHUTH, 4YTO IIOBOPOT
PEBOJILBEPHOM I'OJIOBKU ITPOU3BOJIUTCS TOJIBKO B BEPXHEM HCXOJHOM IOJIOKEHHH.



3arem mnpu nomouu TymOnepoB 19 um 21 (puc.l) MenneHHO omyckKaeMm
PEBOJIBBEPHYIO TOJOBKY BHHM3 [0 TE€X IOp, IOKAa 3a30p MEXAY IUIOCKOCTBIO
3arOTOBKU U MHCTPYMEHTOM OYyJET paBeH SMM.

[Toxazanust BenmuuuHbl «R», oOo3Havaromuecs Ha nU@pPOBOM TabJIO MyJbTa
ynpasienus ¢ UITY nabpate Ha 6510ke KOppeKTOpoB «1-9» nox uudpoii 1.

Ha sty Benuuuny «R», mpu pabote mo nporpamme OyJeT OCYILIECTBISATHCS
OBICTPBIN MTOABOJI PEBOJIBBEPHOM TOJIOBKHU K 3aTOTOBKE B MEPBOM MO3ULIUU.

Hanee TymOnepoM 19 BBIBOJIMM pEBOJIbBEPHYIO T'OJIOBKY B BEPXHEE UCXOHOE
IIOJIOXKEHUE, NTEPEKIIIoUaTeeM 4 yCTaHABIMBAEM CIEAYIOIIYIO O3ULUI0 U HaXOAUM
3HayeHue «Rzy... «Rny.

4.2.5. TlpoBepka MNpPaBUIBHOCTH YCTAHOBKH «HYJIEBOW TOYKW» WM BEIUYUH
KOPPEKLHH COTIIACHO MPOrpaMme.

1. BKIIOYUTH CTAHOK.

2. BoiBUHYTH OJIOK KOPPEKLIUH.

3. YCTaHOBHUTH COOTBETCTBYIOIIME 3HAYEHHUS «IUIABAIOIINX HYJIEN» «X» «Y»
«L».

Jlitst aTOTO:

A) YCTaHOBUTH MEPEKIIOYATENIb UHIUKAIIUN B MOJOXKEHUE «HYIIbY , IPU ITOM
Ha JICBOM BEpPXHEM Ta0J0 HU(PPOBOM MHIMKAIIMU JOJKHO BHICBEUMBATHCS 3HAUCHUE
TJIABAKOIIETO HYJIS 1O OcH X, a Ha HUKHEM Ta0JI10 1Mo ocu Y

b) Ha)xxaTh Ha MyJbTE YCTPOMCTBA MEPEKIIIOYATEND Z, ITOCIIE 3TOr0 HA HIKHEM
Tabs10 HMdPOBOI MHAUKAIIMY OYJIET BEICBEUMBATHCA 3HAUCHHE TIABAIOIIETO HYJIA 110
ocH Z (10MKHBI OBITH BCEra HyJIN).

4.2.6. YCTaHOBUTb BEJIMYHMHBI KOPPEKUMU COMVIACHO NPOrpaMMe Ui
00pabOTKM TaHHOM YCTaHOBJICHHOW J€TalIN

Jli1st aToro:

A) yCTaHOBUTH NEpEKIIIOYaTeNh HHANKALKUU B 1o0xkeHne «Koppekius»
Y HaXXaTb MEPEKII0UaTelb «HayalbHas yCTaHOBKa

b) naxats nepeximouarens «Pyunoit BBox B)

HaXkaTh Mepekiouareasb «Bromy»

I') naxxath nepexiouarens «Ly», 3atem 0,1, 3atem nepeximtouarens «LF»

Ha HmxHeM Tabmo mu@poBOl MHIAMKALMHM JOJKHO BBICBEUMBATHCS YHCIIO,
COOTBETCTBYIOILIEE YHUCIY, YCTAHOBICHHOMY Ha MPOTPAMMHBIX MEPEKIIOYATEIAX
koppekuuu 01



J1) onepupys nepexmouarenu 0,...9 u LF mo Bblllle U3710KEHHOW METOIMKE
MOXXHO TIOCMOTPETh Ha Tabj0 IuGPOBOW WHAMKAIIUA BCE BEIMYWHBI KOPPEKITUH,
YCTaHOBJICHHbIE HA NMPOrpaMMHBbIX nepekiatouaressix (02,...09)

JladopaTopHast padora NeS

Tema: «O3HaKOMJICHHE € YCTPOIICTBOM M pa00Toii OCHOBHBIX Y3J10B (hpe3epHOro
cranka ¢ YIIY, Hainaaka ctanka Ha 00padoTKY 3aJaHHOM 1eTaaw».

1.HEJIb PABOTDI: Ilpaktrueckoe 0O3HAKOMIIEHHE C YCTPOWCTBOM H pabOTOU
OCHOBHBIX y3710B (ppe3epHoro ctanka ¢ YIIY, Hamankoii ctaHka Ha 00pabOTKy 3aJlaHHOMN
JeTaly.



Z.I/ICXOI[HI)IE I[AHHI)IE: O6opyaoBaHMe, OCHACTKa, NPUCNOCObIeHUs, NPUHAANEXHOCTU, LOKYMEHTALUMN.

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

2.2.Pexyiiye HHCTpYMEHTHI ((ppe3a, CBepIIo)

2.3. Ilpucniocobnenue uist 3aKperieHus: 3aroTOBKU-IIPUXBATHI, YIIOPbI

2.4. VI3aMepuTenbHble MHCTPYMEHTBI: IITAHT€HIIUPKYJIb, JIMHEHKA

2.5. Texnonornyeckasi JOKyMEHTAIUs TI0 pa3paboTKe yNpaBisIoUIel MporpaMMBl,
YepTeK JI€Tallv, PACYETHO-TEXHOJIOTHUYECKasl KapTa, pyKOIHCh TPOTrPaMMBL.

2.6.3aroToBKa AeTaiu

2.7. PyKOBOJICTBO MO 3KCIUTyaTallul CTAHKOM

2.8. IHCTpyKIIHS TI0 TEXHUKE O€30IMacCHOCTH

3.0BIIME CBEJEHHUSA O CTAHKE 6P11M®3-1

3.1. Haznauenue u 0061acTb NPUMEHEHHUS
BeptukansHo-dpe3epHsbiii KOHCONBHBIN cTaHOK ¢ YITY 1 mHCTpyMEHTanbHbIM

Mara3uHoOM, HEIOBOPOTHBIM BEPTUKAIbHBIM HIMUHACIEM U HETOBOPOTHBIM CTOJIOM
6P11M®3-1, npenHazHadeH Jyisi MHOTOTIO3UITMOHHONW 00paOOTKH U3EIHI CIIOKHOTO
npoduiid U3 cTaiu, YyryHa, IBETHbIX METAJIOB. Ha cTaHKe MOTyT BBIOJIHATHCS
pasnu4HbIC BUIBI 00paboTKH: Gpe3epoBaHme, pacTauMBaHUE, CBEPIICHUE,
3€HKEPOBAHKE, Pa3BEPThIBAHNE, HAPE3aHUE PE3bOBI U JIP. 32 OJJUH YCTAHOB JI€TAJIH
JIaHHBIN CTAaHOK OCHAILIEH CUCTEMOM MPOrpaMMHOro ynpasieHust 2P32, nmeer
aBTOMAaTUYECKYI0 CMEHY HHCTPYMEHTa U YMeeT paboTaTh OJIHOBPEMEHHO 110 TPeM
YIPaBISIEMbIM OCSIM.

3.2. TexHuyeckass XapakTEpUCTUKA CTaHKA:

3.2.1 Pa3mepsl paboueil noBepxHoctu crojia, MM:1000x 250

3.2.2 Haubouibliiee nepemMenieHmue crojia, Mm:

B IIPOJOJIBHOM HanpasieHuu -630; B monepedyHoM HampasiieHuH -300;

B BEPTUKAJILHOM HampasieHuu -350

3.2.3 Paccrosinue OT TopIa MWINUHJENS 10 pabodeil MOBEpXHOCTH CTOJIA, MM:
HauMeHbIee -50; nanooabee -400

3.2.4 PaccTosiHME OT IIMUHJEIS 10 BEPTUKAIBHBIX HAMPABISIONIUX CTONA, MM -345
3.2.5 Ilpenensl yacToT BpalieHus, 06/muH -63-2500

3.2.6 Konu4ecTBO 4acTOT BpalIeHUs IIPH IPSIMOM 0OpaTHOM BparieHun —Z=17
3.2.7 Ilpenensl moaad croja, MM/MuH -6-4800

3.2.8 Haubounpiee ycume nmomaun Kaxaoi ocu, kH-8



d

2

9. Konnueeso ridy HHCTPYMCH TIUIBHOTO Matasing - 8
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3.3.0. Tum yerposicina YITY - 2p32,
332 Buz nurepnonsiunt - neiino - Ky EOBis
%3.3.3. Hueno yupasisiemuix oceii - 3
3.3.40 Hheno onospesienito paboTaiommx oceil
NPH JHHCHHO/ HHTEpHomsiing - 3
[APH KPYLOBOI HIrvepHossmy - 2
3.3.5. Hporpammotiocutei, - 8 jopoweaiias nepgoaen i
3.3.0. Canruimmonmee yerpoiieuo « o roviek FPEICCROC
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ctpoke  "Haiitu"., Haxmm*e-—®. [lpu atom Ha BepxHeil cTpoke OGyaen
UHMLIUPOBATLCA: MOMCK Kaapa %o |, Ha HuKHell cTpoke - HCHOIHEHD,  *

Habupas no panHoit METOAHKE HOMEp Kaipa BMECTO HAMMIA HPOIPUMMB,
HaNaUTE HYHHbIA No,

4.4. Pexcum "PEJIAKTUPOBAHHE" I >

HammmeE , 6yner uHAMUMpOBATHCH
Penaktop 30Ha ;

3apnaiite Ne 30Hbl, Haxas HP , §; I, ?@ , Oyner uHIMUUpOBaTHCS

Penakrop ~ 3onal
Habepure Homep nporpammsl, Hanpumep, HP, % ; 2. Ha nocieaneit crpoxe
BbicBeTHTCA %0 2; : '

Haxmure @ Ecnu nporpaMmbl B NamsiTH HET, TO Ha NOCHEAHEH CTpoke -
BLICBETMTCA "HHPOPMaLMHK HeT", a €CIM ECTb, TO HA IKPAHE BbICBETHTCSI
Penakrop 3ona |

%2 . ; ﬂz

=a /
Haxxumas .xnaBuuy , MOJHO TNOCJIEA0BATENbHO Kalp 32 KAAPOM BbIBOAWTH
Ha HHAMKALMIO NPOrPaMMy M NPOU3BOAHTDH €€ OTPaboTKY.

4.5. Pexxum "PYYHOM BBO}.’["@

HaxmmeE Oymer  MHAMUMPOBATHCS "PYUHOH BBO)J," Haﬁepme ¢ Mo
uH(opmaumio Kaapa, KOTOpbiii HeoOxonumo otpaboTats, Hanpumep,
C CO X+10000 Y+10000. nas TOr0 HaKMHUTE:

BP; C; HP;0; O; -6

BP; X; HP;+; 10000; 'e

BP; V; HP;+; ioooo; 3
Jna obpaGorin kaapa H&B(MMTGE. |

Ipu pabore B pexume "PYYHOI BBOJ" BO3MOKHBI Te ke puimmu YTO U B
pexuMe "ABTOMAT]/I'{ECKlrﬂdf'

4.6. Pexxum "ABTOMATUYECKHIA". @

[lpensapurenbHO - yCTAHOBMTE  pELIMM E ,  Ans 4ero HAKMUTE

HP; %; IL; —e ‘ s | S
A S ‘., Oynmer nHpMunpoBaThes "Haltu". Haxmure, Ha sepxuei
_ cTpoke BbicBeTUTCA "TToMCK Kaapa", a Ha HUKHEH - "UcnosiHeHo",



[Neperinure 8 pe}xuMa, AJIA 4ero Hummnreﬂ , na HOC BRmovnTs

s

PHUPOCHCTEMY HUMUTHEM : , 3ATCM  KHOIIKY 9“&1 FYLOM e, Hydbte. "

Cranox Gyaer secti paboTy 110 IPOrpamMMe B aBTOMATHUCCKOM PEKHME.
B pexime 380'5!&10}!(Hbl OAPEIKUMBI,

4.6.1. Jlnst yCKOpeHHO 0TpaboTKK NPOrpaMMbl HaxaTh KiaBHilly
Ha sropoii crpoke nossutes nadopmanus: YCK.

3
4.6.2. Jliis nokaapoBoi oTpaboTKH MPOrpaMMbl HAXKATL KILABHLLY
Ha sxpane unauumpyercs: KJIP. :
4.6.3. OcHoBHas NporpamMa /Kajapbl, OTMEUEHHbIE/ ~ NPOIYCK, He OTPAGATLIBUIO FCH

....Ha skpane soicserntesn: OCH.
4.6.4. biokHpoBKa JIBUKEHHs / - orpaborka Hporpammul 03 Bbidadu

WV
uHpopMaLHii Ha npuBo. LIpy HaxaTHH KNABUILIH / wuanuipyercs: bJIP,

# uST

4.6.5. BrokupoBKa TEXHONOI'HH - 0TpabOTKa NPOrPaMmMbl O3 BLIAAYH HA

# MST

CTAHOK TeXHoNoru4eckux komang. [lpn naxaruu wHauuupyetca: bJIT.

—

(7 :
4.6.6. OcTaHOBKA T10 KENAHHIO ONEpaToOpa ——= ~ OCTAHOBK 1POTrpPaMMbL HA

Kajpax, B KoTopble BBeaeha komanga MO 1. [pu, ua;;céi"a'nkz YOH - KIABHILH
BbicReyuBaercs MOI.

4.6.7. [lns uMKnn4eckoi orpaboTKH NporpaMmbl HaKaTh KiapHiiy =
Ha skpane unauumpyercs: LIK/.

4.7. Pexum "CBEPOC" % Y

Y
Haxarb knaBuuty / , IpH 3TOM Ha 3KpaHe Oyaer MHAMUNPOLUTLOH
C6poc 3ona |

Haxarth, knasuiuy @ [lo MCNONHEHHUIO HA MOCHEAHEH CTPOKE BLICBETHICH
UCTIOJIHEHO. '

4.8. TIlepexon K pewxumam, 3aaasaembiv [1C,  npoussopnres  nepeBojoM
rnepexsouatens pexxuMos padorel Ha I1C U3 monokeHus NporpaMma B nOJOKEHUE,
COOTBETCTBYIOLIEE PEIKUMAM PYHHOTO YNPABICHHS.

[MporpamMmuoe obecneuetne 0OeCeunuBaeT BBUIOJIHEHHE PCANMOB "Hanaaka",
"Ucxoanoe".

/. JUis . BbINOJHEHHS MOAPEKHUMA HEOOXOAMMO  HEWATL  KILABHILY

-



5. [lopsi1oK BbINOAHEHHS PabOTh

2

5.1. Osnakomaenue ¢ [1O (mysnbTom onepampa) u IC (nynsrom cmum) puc.1.2
Tabn. 1-2.
5.2. Hananka cranka ,
Hanazka cranka Ha 00paboTKy AeTaiu COCTOMT U3 CHIEYIOLLUX HNEMEHTOB:

YCTAHOBKA PeXYLIEro HHCTPYMEHTa,

yc*rauoa:ca H 3aKperuleHHe 3ar0TOBKHY,

"TpuBs3Ka" ocell KOOPAMHAT AeTall K OCAM KOOpPJIMHAT CTaHKa,

"TpuBsi3Ka" HHCTPYMEHTA K CHCTEME OTCUETA
5.2.1. VCTaHOBKA M 3aKPEMeHHE 3ar0TOBKH.
3aroToBKa ycTaHaBJIMBaeTCA Ha CTOJ U KPEMNUTCH C MOMOILBIO NPHUXBATOB ynopOB
5.2.2. YcTaHoBKa U KpelleHHe pexylero HHCTpyMeHTa.
HEOGXOJIHMblﬁ peXKyLUHii MHCTPYMEHT JUla 00paboTKH JeTasiy, yCTaHaBNHBAETCSH B
OHpeAeEéHHbIC .NO3HIMH UHCTPYMEHTAILIONO MarasuHa CoriicHo yupasisoneii
HPOIPAMMbI Cllelylolm obpasom:
llupumuuw‘rulb n quomulwmmlo pekumi tepesecti i peanm «HTAJIAJIKA»,

BKJIIO4MB: Tymbnep BBEpX, NepeiiT B pexum "ucxoaxoe". llepemeinenue
CTONa M0 TPEM KOOPAHMHATAM B HCXOMHOE OCYILECTBUTh [1004EPE/IHBIM BKIHHOYEHHEM

Tymbnepos =X} ¥, Z¢.
BbIXO CTONA B HCXOAHOE MOJNIOKEHHE CHLHANM3UPYETCH 3aXKHIAHHEM NaMIOYKH

COOTBETCTBYIOLIMX KoopAMHAT. JloMKHA NPOM3ONTH OPUEHTALWA LdHAENA C
HHCTpYMEHTOM. [lsMXKeHHe MmarasuHa Bnepe,u OCYWIECTBUTb, AOCTABHB cytlmep B

. .}
BepXHee NONOKEHHE . Ha TIC sxnmiouenuem tymbiepa BHu3 pasKaTh

uacrpyment.  Ha  croiike  HITY 1‘yM6nepN CBKIOMUTE BHUM3,  OLIYCTHB

MHCTPYMEHTAIbHBIM ~ Marasud, BKIIOYMB TymOnep Bl]lld:ik/ OCYLLECTBIIAEM
OBOPOT MarasWHa, OTBICKMBas HYXHYIO HaM MO3MUHMIO. Y CTaHOBMB MHCTPYMEHT B
HY)KHbl€ MO3MLMH, NOABEM W OTBOA MarasuHa ouyluecmnae rcs B oOpaTtHOM
nopsaxe,. nepesois TymOnepa B BepXHee I0J0XEHHE.

5.2.3. IlpuBA3Ka 0Cei KOOPAUHAT JIETANlK K OCAM KOOPAUHAT CTaHKA.

B wnuuens Gppe3epHOro CTaHKa 3aKpeNnuTe HHIUKATOPHbIA LEHTpOMCKaTeb puc.]
WM ONTHYECKHH UEHTPOMCKATEeNb PHC. 2, B LUEHTPajbHOE OTBEpCTHE CTONA
YCTAHOBUTE LUTHIPb (LIEHTP).
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l'[pomse,nure Bblxo,ﬂ CTOJIA B UCXOJHOE TTOJIOKEHHUE T10 nthry 3.2.2.,

BKJIIOUHB TymOaep © BHM3 HEpeHTH B pexkumM "Hanaaka".

LlenTp ycraHOBOMHOPO LWITHIPA YCTAHABIMBARTCA TOUHO 1O OCHI) Lintjeas. Och
LIIMHHACIA TOYHO COBMAUACT € UCHTPOM WITLIPS TOIIA, KOIILA NOMOACHIE CTPENKH
HHILMKATOPA [IPH €10 BPALEHHH OCTAlICTCH HCHSMCIIILIM MM KO KOITPOALITE
PHCKH OKyJspa coBlianact ¢ puckami wa wruipe. Hocue cosmetienns uepa
WTBIPS € OCBLIO WITHHACHS BLIBCAWTE Ha DKpat nooMepéuio ocH X n Y i rnem
K/1aBHLLL:

¥
BP; X;<5> ,
R4 ; - W oJanbple sandiudre 8 pabovyro rerpain, Hanpumep, XOC
+310165,

BP’. Y3 e - v nannbie Y OC -147255.
KOOpD,HHZITy 10 OCH Z npumem : Z 0C - 92000

S—p i
Ha H(‘ flepexoyarensb NepesecTy B pt:zKHM nporpamma’ :. LHHa THO pawars
DO & 6O D> _
KNhasuuy , Ha 3KpaHe OyAeT HHAHUHPOBATLUN:
Bsou 3oHa 6
c 10
Bson npou 3BOAMTE CACAYIOUMM 0OpasoM:
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B pexume "Pepaxruposande” NPOCMOTPHTE TIPABHABHOCTL  BUlLCro  BBOJGL.
up; & 66 |

Ecau npu BBOAE Bbi JOMYCTHIH OWKOKY, HAnpumep, 1; -149255, 10 BaM 3Ty CTPOKY
1Heo0X0AMMO BBECTH 3aHOBO!

B> w6 1D

OypeT UHAMIMPOBATHCS

Bao,u. - 3ona-6
CI1o
Haskmure xaasumu HP; I = 1345 7; 2;5; 5 v npoBepbTe NPpasHibHOCTE B . PEKHME

"PenaxTuposanue”. B l'laMﬂ'I‘b YUITY BBOAATCH PacCTOSHWA OT HY/si CTaHKa 10 och
LIMHAENS.

5.2.4. "TpuBs3Ka" HHCTPYMEHTA K CHCTEME OTCHETA. :

Jlns "llpuBsszka" MHCTPYMEHTa K CHCTEME orcuéra HeOOXOIMMO BBECTH BbUIETHI
PEeKYLLEro HHCTPYMEHTA.

[1pon3BeauTe BBIXOA CTONA MO OCAM B HCXOAHOE NONOKEHHME O nyukry 5.2.2.
CorlacHO ynpaBlAlOWEed nporpaMMbl MOABCAHTC aepsblit - nuctpyment 1

JaKpenuTe ero 8 LUMHAEE. Buikiouus Tymbiep BHH3 1IEPCHTH B PeikKHM

F -BP;E;()

"Hananka", HaXKaTHeM KaaBULl BbIBEAUTE HA HKPaH oChb

Byirouns rymﬁﬂep iz BBEpX TMOJABOAUM 3arOTOBKY JO pe3Koro Kacauus co
csepnom TL.
3nauenne, Hanpumep: ZOC -183500 sanucbiBaeM B pabouyto Terpalb, Takoe Ke
AEHCTBHE MPOM3BOAUM C HHCTPYMeHTOM - T2 /ppesal u 3natenue, nanpumep Z0C
- 196890 3anuceiBaeM B pabouyio TeTpaib.
Jlns onpeneneHus KOPPEKUMH Ha JUIHHY pen\ymelo nuupymema NpOH3BEANTE
HeoOX0JUMble BBIYUCIIEHHS.
[lo nporpamme B obpaboTke AeTajid NPUMEHACTCA bpeza - Ha Hed m.oﬁm,unmo
BBECTH KOPPEKLMIO Ha pajuyc. '

T2-7112=6000
T laHHbIE BBEAEM B 30HY 4 - 30HY KOppeK’ropOB
Ha I'lO nepekoyarenb MepeseCcTH B PEKUM [1porpamMma .

> 1 §: 470 18

Ha TIO waxarh knapummu ~— g Ha DKpaHe
BbICBETHTCH ' Bsoa 3oHa 4
- . cllO
Beoa npon3BeauTe CIEAYIOiHM obpasom:
HP;10;-91500
,  12;+6000
’-Ims n 1L
B pexume PenakTupoBanue NpocMOTpUTE

MpaBUIILHOCT Bauwero Bsoja. Ecnu pomycTuiv oubKy, TO HYMHYH CTPOKY
BBeuTe CHOBa B pexcume "Beoa" ¢ I10 B 4 30Hy.
v
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JIucer corsiacoBanus

JlonoyiHeHust U u3MeHeHNns k koMIuiekTy KOC Ha y4eOHbIii rox

Jomnonnenus u uaMeHeHus k komruiekty KOChHa yueOHBIN TOJl IO TUCIUTUINHE

B xommiiekT KOC BHECEHBI CleIyIONINEe U3MEHEHUS:

Jomomuennst n m3menenus: B komruiekre KOC oOcyxnensl Ha 3acemanmu [11IK

« » 20 r. (mpoTokox Ne ).

IIpencenarens 1K / /

ITakeTt 3x3amMeHaTopa

[Tpu npoBenenun auddepeHunpoBaHHOTO 3a4eTa rpyIna JIeIUTCs Ha JIBe

noArpynmel. KonuuecTBo BapuaHTOB 3aaHus Ui CTyAEHTOB — 15.






COJIEPKAHUE

1 lIpakTuyeckas padora Nel «O3HaKOMIIGHHE C YCTPOHUCTBOM U pabOTOU
IIPOMBIIINIEHHOT'O KOMILJIEKCa JlazepHOi 00paboTku Metaia. Hamanka cranka Ha
00paboTky 3aganHOM AeTanu» (Ha AO «YK» BM3y )

MNMpakTnyeckasn pabota Ne6
Tema: «O3HakoMneHne C YCTPOMCTBOM U paboTon NPOMbILLIIEHHOMO
Komnnekca nasepHon obpaboTkm metanna. Hanagka crtaHka Ha o6paboTky
3agaHHon getanuy». (Ha AO «YK» BMS3 »)
1 Llenb paboTbl: NnpakTUyeckoe O3HaKOMIIEHME C YCTPOMCTBOM, paboTton,
MEeTOAMKON Hanagky MPOMbILLIIEHHOro Komnnekca nasepHon obpaboTku
mMeTanna.
2 V\cxogHble OaHHble:
2.1 CtaHok mopg. KC-3B «Hasuratop».
2.2 'ameputenbHble UHCTPYMEHTbI: LUTAHrEHUNPKY b, LWabmnoH.
2.3 TexHonornyeckasa JOKyMeHTaumsa: YepTex aetanu, Tekct Y.
2.4 PykoBOOCTBO NO 3KCrnnyatauum CTaHKa.
2.5 NHCTpyKUMS MO TeXHUKe 6e30nacHOCTMU.

3 Obwue ceegeHnsa o ctaHke KC-3B «HasuraTtop».

CtaHok mopenun KC-3B «HaBuratop» npegHasHadyeH ANs packposi, rpaBUMPOBKW,
MapKnpoBkKn MeTaJuJIn4eCknx martepumanoBs, B T.4. C MNOKPbITUEM, TO paCKpOﬁHbIM
nporpaMmmam.

[JOCTOMHCTBA KOHCTPYKLMMK:

HoBble KOHCTPYKTOPCKME peLLEeHMs1 BbIrOOHO OTNMYalT Komnnekchbl «Hasuratop» ot
byHKLMOHAaNbHbIX aHanoros.

[ns nepemelleHns pexyLlen rofiloBKM MO KaXX4on OCU KOOpAMHAT UCMOSb3YEeTCH TOSTbKO
OQVH NWHEVHbIN ABUraTenb, B pe3ynbTarte AOCTUraeTcs OTfiMYHas ynpaBnseMoCcTb Ha
CaMblIX BbICOKMUX CKOPOCTSIX.

MopgynbHasa KOHCTPYKUMS KOOPAWHATHOrO CTofa No3BonsieT MaclTabupoBaTb CTaHOK,
MakcumanbHas paboyas 3oHa o 2550x12250 mm.

[ns ycTtaHoBKM camMoW pacnpocTpaHeHHon wmogenu Hasuratop KC-3B wn ee
aByxb6anoyHoro aHanora KC-5B He Tpebyetca cneuuwanbHoro dyHgameHta. CTaHoK
yCTaHaBNMBaETCs Ha OObIYHbIN (MPOMBbILLIEHHbIV) NON B LiEXE.

Bbicokas ecTKoCTb 1 BUBPOYCTONYMBOCTb CTaHKa 06ecneynBaloT XopoLLee Ka4yecTBo U
TOYHOCTb 06paboTKM BO BCEM AManasoHe AMHAMUYECKMX NapamMeTpoB.

KomnosuTHas Y-6anka 3HauuTenbHO nerde, 4em Yy (yHKUMOHAamNbHbLIX aHanoros u
pasroHsieTcst 40 6oree BbICOKMX CKOPOCTEWA.

KabvHeTHas cuctema C pasaBWKHbIMU [BEPbMU, AaTYMKAMMU KOHTPONSA MONOXEHUS
nsepen M 06G30pPHBIMM OKHaMM W3 CrieumanbHOro KBapLeBOro CTekna 3awuwaeT
onepaTtopa OT UHppaKpaCHOro N3ny4eHns 1 NPoayKTOB rOPEHUSI.



Hanunume cMeHHbIX nanneTt nossonsiet npon3BoanTb 6bICprI'0 3aMeHYy 3aroToBOK, He
TepdaAaA BpemMeHun Ha Wum3BriedYeHne TroTOBbIX petanen, ornuuoHarnbHO MNOCTaBNsETCs
aBToOMaTn4veckaa cuctemMa CMeHbl nanrer.

Komnnekc obecrneymBaeT cTabuibHOCTb NapamMeTpoB Pe3kn 1 NOMHY aBToMaTU3aLuto
npoLiecca packposi MeTanna, Bkto4yasi BPe3ky B WUMMYNIbCHOM peXume, rpaBUpPOBKY,
N3MeHeHWe MOLLIHOCTU Na3epa B 3aBUCUMOCTU OT MIHOBEHHOW CKOPOCTMU.

KoHKypeHTHble npeumyLLecTBa:

3a CYeT pasHuLbl B KO dULMEHTAX NOMMOLLEHNS B3aUMOLENCTBUE U3NTYyHEHUS
C MeTannom Nponcxoant addeKTMBHEE A1 BONIOKOHHOIO nasepa (4nvHa
BONHbI 1,07 MKM), YeM Onsi ra3oBoro nasepa (anvHa BonHbl 10,6 Mkm).
BonokoHHbIM nasep 6onee aHEKTUBHO PEXET CMNMiaBbl LBETHbLIX METASNOB;
6narogaps BbicokoMy K[ reHepaunn (20-30%) 3HaUMTENBHO CHMDKaETCH
noTpebneHne 3NeKTPO3IHEPTMN MO CPABHEHMIO C ra30BbIM f1a3epom;

BbICOKOE KayeCTBO U Bornee KopoTkas AnvHa BOSTHbI NO3BONSeT
PoKycMpoBaTb MU3fy4yeHne B NSATHO MEHbLLEro AnameTpa;

Ha B6onblNHCTBE 06pabaTbiBaeMbiX METaNOB BOSIOKOHHbLIN a3zep cnocobeH
Bblpe3aTb OTBEPCTUS AMAMETPOM 3HAYUTENBHO MEHbLUE %2 TOMLMHbI NTUCTA;
N3ryyYeHne BOMOKOHHOIO fnasepa TpaHCNopTMPYETCs 4O PeXyLLen ronosku 6e3
MCNONb30BaHUA «JeTaloLen ONTUKNY, MO ONTOBOJSOKHY, YTO UCKMOYaeT
Heob6Xo4MMOCTb HOCTUPOBKKN, TEPMOCTabunmMsaumm 3epkarn, nogaepxaHus nux B
4ncToTe, obneryaet HaCTPOMKY PEXMMOB PaboTbl CTaHKa U MOBbILLAET
ypoBeHb 6e3onacHoCTy;

30Ha TEPMUYECKOro BIIMSIHUS AOCTAaTOMHO Mana, 4To no3BonseT

obpabaTbiBaTb TOHKME U Nerko AedopMmmnpyemMble MaTepumansl.

4. TexHu4ecKas xapakTepucTmkm koopamHaTtHoro ctona KC-3B
«HaBuratop»: [nnHa-9800mm LnpunHa-2700mm Beicota-2100mm Bec-11500kr
OnektponuTtaHne- 380415/3cp/50IMu/20kBT

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

MakcumarnbHasa cKkopoCTb X0SocTbIX nepemMelteHnn X/Y/Z — 150/150/60 m/mMuH
MakcumarnbHasa ckopocTb pabounx nepemelteHnn X/Y/Z, kotopble obecnevnsaet
cuctema crnexeHums — 60/60/60 m/MuH

MakcumanbHble yckopenunsa X/Y/Z — 25/25/25 m/c:

To4HOCTb No3unumoHmMpoBaHus- £0,01Mm/m

[MorpelwHoCTb NOBTOPHOrO NO3NLMOHNPOBAHUS —

5MKM MakcumarnbHas BbicoTa 3arotoku — 200Mm

MakcumarnbHbIv Bec 3arotoBku — 900kr

56



5.0CHOBHbIE Y3rbl CTaHKa.

PucyHok 1 O6wun B ctaHka

1 CtaHuHa

2 KoopanHaTtHbIN cToN

3lMNopTtan

4 TpaBepca

5 ONTOBOMOKOHHAas nasepHas rorioBka

6. Hanapka
ctaHka 1 Beopg YTl
2 MNpuBs3ska cMcTeMbl KOOpANHAT AeTanu K CMCTeMe KOOpAuHAT CTaHka

3 OnpegeneHne Koppekuum

CopepxkaHue otyeTa
1 Tema paboThl
2 Llenb paboTbl
3 O6opynoBaHue
4 Hanapgka cTtaHka
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