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Conep:xxkanue

[lacniopt nmporpammbl y4eOHOU MpPaKTUKU
[IpousBoacTBEHHAs MTpaKTUKA MO MPO(PEeCCUOHATBHBIM
MOAYJISIM

MatepuanbHO-TEXHUYECKOE 00eCIIeUeHnE

IIPOM3BOJICTBEHHOM NPAKTUKHU



|. IACIHHOPT ITIPOI'PAMMBI
YUYEBHOM IMPAKTHKH

1. Obs1acTh NpUMEHEHHUs] MPOTPAMMBI

[Iporpamma  yueOHO IIPAKTUKU  SBISIETCA  4YAaCTBIO  OCHOBHOM
npodeccuoHanbHON 00pa3zoBaTesibHOM mporpaMmMbl B cootBeTcTBUM ¢ PI'OC CIIO
nmo creuuanbHocTH «TexHuk», mno crnenuaibHocTh 15.02.07 ABTOMAaTH3anuA
TEXHOJIOTMYECKUX TMPOLEecCOB M MNPOU3BOACTB (M0 oTtpacasam) (0Oa3oBoi

HIOJITOTOBKH)

B YaCTH OCBOCHMS KBAJIM(PUKALUIL:
TexHuK,

U OCHOBHBIX BH/I0B NpodeccuoHanbHOl aesiteabHocTH (BIT):

IKCIIyaTanus CUCTEM aBTOMATH3AIMHU (110 OTPACJISAM)

U COOTBETCTBYHINUX NpodeccnoHabHbIX komnerenuuni (IIK):

Kon HauMmenoBaHue pe3ynbraTa 00yueHus

I1IK 3.1. | BeImoaHATh paGoThI MO AKCIUTYaTAIlMK CUCTEM YIIPABICHUS C YIETOM
cnenuUKI TEXHOJIOTMYECKOro MpoIiecca.

I1IK 3.2. | KorTponupoBaTh U aHATU3UPOBaTh () YHKITMOHUPOBAHUE ITApaMETPOB
CUCTEM B IIPOLIECCEe IKCILTYaTAI|H.

I1K 3.3. | CHuMaTh ¥ aHAIM3UPOBATH MMOKA3aHUSI TPHUOOPOB

2. Henu u 3a1a4um y4eOHOI MPAKTHUKH:

dopmupoBaHUE y 00yJarOMUXCsl MPOGhEeCCHOHABHBIX KOMIICTCHIIUHA B YCIIOBHAX
MTOATOTOBKH K BBITTOJTHEHUIO BHJIa MPOGECCHOHAIBHON JICITEIIBHOCTH B YCIIOBHAX

PCaJIbHOIO ITPOU3BOACTBA.

3. TpeboBaHus K pe3yJibTaTaM y4eOHOI MPAKTHKH:

B pesynbrare npoxoxaenus: yueoHoil npaktuku no BIIJ] oOyyaromuiicss oykeH




OCBOMUTb.

BITJ [IpodeccronanbHble KOMIETEHIUN
[1K3.1 BbImonHsATs pabOThl MO AKCILTyaTalUH
IKCmIyaTanus CHCTEM cyicrem  yrpaBiieHHS C  YYETOM  CICHH(PHUKH
ABTOMATH3AINH (1m0 TEXHOIIOTHYECKOTO Tporecca

I1K3.2 KoHTponupoBare W aHaIuM3upOBaTh
(GYyHKIMOHUPOBAHHE MApaMETPOB CHUCTEM B
MIPOIIECCe DKCILTyaTalluu

[1K3.3 CHuMaTh W aHAIW3UPOBATH MOKA3aHUS
npuOopoB

0Tpacjasim)

4. @opMBbI KOHTPOJIA:

VYyeOHast mpakTuka - TudPepeHInpoBaHHbIN 3a4eT.

1. KonuvecTBO 4acoB HA OCBOEHHE NMPOrPaMMbl Y4eOHOH NPAKTHKH:

Komn-Bo 4acos 1o
No HaumenoBanue npodeccnoHamTbHOTO MOTYIIS
yueOHOMY TUIaHy
1. |IIM 03 IkcniayaTanmusi cMCTeM aBTOMaTH3amuM (1Mo
0TpAacJIsiM) 36 vac.




1. YHEBHAS TIPAKTHUKA ITO NPO®ECCHUOHAJBHBIM MOAYJIAM
1. Pe3yabTaThl 0CBOEHHS NPOrPaMMbl Y4eOHOH MPAKTUKHU

Pe3ynpraToM ~ OCBOEHHMS  MpOrpaMMbl  y4eOHOH  NPAKTUKH  SIBISIOTCA

chopmMupoBaHHbIE TPOPECCUOHATIBHBIC KOMIIETEHIIUN

HanmenoBanue
po(heccHoHaTBEHOTO Kon HanmenoBanue npogeccnoHaabHON KOMIIETCHIIUN
MOTyJIsl
Boeinonuate paboThl 1O  AKCIUTyaTallid  CUCTEM
M 03 DkcmayaTanus IIK3.1 ympaBieHus ¢ y4eTOM CreuPUKNA TEXHOIOTHUECKOTO

cncrem mpouecca

aproMatuzamun (1o KonTponupoBath u AHAJIU3UPOBATH
0Tpacasim) I1K3.2 | pyHKIIMOHUPOBAHKE TAPAMETPOB CUCTEM B IpoOIlecCce
SKCIUTyaTalluu

IIK3.3 . CHUMATh U aHATU3UPOBATH NTOKa3aHUs TPUOOPOB



2. Conep:xxanue yueOHOM NPAKTUKHU

YuelOnan npaKTmcal IIpousBoncTBeHHas 11pa]mma2

xox IIK

HaumenoBanue I1K
Bunb1 pador,
odecnevuBaKOIIAX
¢opmuposanue IK
O0beM yacoB
®opmaT NpaKkTUKH
(paccpenoroueHo/
KOHIeHTPUPOBAHHO) C
yKazaHueM 6a3bl
NMPaKTHKH
YpoBenb ocBoeHus1
Bunab1 pabor,
ofecrmeYHBaKOIIHUX
¢opmupoBanue INK
O0bemM yacoB
YpoBeHb 0cBOeHUsI
(paccpenoToueHo/KOHIIEHT
PMPOBAHHO) € YKa3aHUeM
IMoxa3arenn ocBoenus K|

~  [loka3areian ocBoenus I1K|
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JleMoHCTpanys npuMepoB
YIOPaBISIOUUX POTrpamMM

Pa3zpaboTka ynpapisironux mporpamMm B

CAD/CAM cucremax 2 pHUpoOBaH
HO

KOHIIEHT

BeimonasaTh Hutepdeiic mporpammbl 2
paboTHI TIO
IKCIUTyaTaIuu

yarat Kowmmac

cHcTem OCHOBHBIE TPUHITUIIBI PA3PAOOTKH
11K 03.1 | ympaBieHHs C PHHIL pasp 2 2,3

yueToM YIPaBJISIONINX TPOrPaMM
crenupuKu OcHOBHbBIE KOOPAMHATHBIE CUCTEMBI 2
TEXHOJIOTUYECKO
ro Imporecca

OcHOBHBIE KOMaHAbI IPOTPaMMBbI

3amanne OCHOBHBIX TEXHOJIOTHUECKUX
KOMaH[

o
pabounm
MecTaM

3amaHue mIocKocTel 00paboTKH 2

3aaHne KOOPAMHATHBIX MTePEMEIICHUI 2

! VyebHast mpakTHKA MPOBOMUTCS B yIeOHBIX 1a6OPATOPHAX, ydeBHO-IPOM3BOACTBEHHBIX MACTEPCKHX, HA YUeOHBIX TIONMIOHAX, B y4eOHBIX XO3SHCTBAX, HA TIPOH3BOICTBEHHBIX
MPEANPUSTHAX .
? TTokasaten ocBoerns ITK MIPOIKCHIBAIOTCS B CIIydae OTCYTCTBHS POU3BOACTBEHHOM NpakTuku 1o [IM.



KOHTPOIMpOBAT | 3ananue ckopocrteii nosaun 2

b H

AHAIN3HPOBATE 3aiaHue CKOPOCTH IJIaBHOTO JBMKEHUS 2

KIIMOHHPOBA
MK 03.2 | PyHKUMOHHUD 2,3

HHC TIAPaMETPOB | py 3 a60TKa POCTHIX YIIpaBISIOLHUX

CUCTEM B P P yip 4
porpamm

nporuecce

OKCIUTyaTaI|H
3a/iaHue TUIaBAOILEro HYJIs 5

CHUMATh U MIPOrpaMMHBIM 00pa3oM

aHamu3upoBaTh | OCHOBHBIE IPUBS3KH U Oa3UpOBaHUE

K 03.3 P TR 1P P 2 2,3

MTOKa3aHMs neranei

puOoOpoB
BBenenune koppexkunu 2
Bcero 32
enwu m 3a1aun IpaKTUKH, 9

OprauusanyonHas | paclpesesieHue mo pabounm

JacTh KOMITBIOTEPHBIM MECTaM 9

ITpuem pa3paboTaHHBIX IPOrpPaMM
Bcero 4
Hroro 36

2 - PenpONyKTHBHBIH (BBIIOIHEHUE ASSATENLHOCTH 110 00pa3ily, HHCTPYKLUH WX II0J PYKOBOACTBOM);
3 — IPONYKTHUBHBIN (IUNITAHUPOBAHHE U CAMOCTOSTEILHOE BBIIOHEHUE ACSATELHOCTH, PeLIeHHe MPOOIEMHBIX 3a1a4)




111. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM °
NNPAKTUKH

Peanuzanusa mnporpaMMbl y4yeOHOM TMPaKTUKU  MPEAINoiaraeT MPOXOXKICHUE
MpakTUKA B J1Ta0OpaToOpud aBTOMATU3UPOBAHHBIX CHUCTEM YIPABICHUS U
pOoOOTOPE3UPOBAHHBIX  KOMIUIEKCOB ,  OOOpPYJOBaHHBIX  HEOOXOIUMBIMU
KOMITBIOTEPAMH C COOTBETCTBYIOIIUM MPOrPAMMHBIM 0OECIIeYeHUEM

3
Vka3pIBaeTcss B TOM cj1ydac, €Ciin MNPOU3BOACTBCHHAS IPAKTHKA IPOBOAUTCA B y‘le6HO'HpOI/I3BO)ICTBCHHLIX

Mmacrepckux Y10



[Tpunoxxenue 1

3aganus nis (M PepeHINAILHOIO 3a49eTa

1

Bapuanr 1
[IpousBecTu aHaJIN3 KOOPAUHATHON CUCTEMBI HACTOJIBHOTO Yy4€OHOro TOKapHOTO craHka ¢ YITY

PASKAL HTC — 1 (xmacca PCNC)

Ornpenenuth HanpaiieHne ocu Z yueOHoro TokapHoro cranka ¢ UITY PASKAL HTC -1
(xitacca PCNC)

Onpenenutpb HyJaeBYI0 TOUKY yueOHOTO TokapHOro cranka ¢ UIIY PASKAL HTC — 1 (knacca
PCNC)

Cnenathb BBIBOJIBI O TOTOBHOCTH K paboTte yueOHoro TokapHoro cranka ¢ UITY PASKAL HTC —
1 (kmacca PCNC) B pexxume Mmutatop.

Pazpaborare YII u nmpousBectu nmpoOHyr0 00pabOTKy 3arOTOBKH B peskume Mmwurartop

Bapuant 2
[IpousBecTn aHaaM3 KOOPAMHATHOM cHUCTEMBI Y4eOHOro (Ppe3epHOro CTaHKa IOBBIIIEHHOMN

Tou”octu ¢ UITY PASKAL

OmpenenuTh HampaBlieHHe ocu Z yaeOHOTO (Ppe3epHOTro cTaHKa MOBBIIIEHHOW TouHOCTH ¢ UITY
PASKAL

OrnpenenuTh HYJIEBYIO TOUKY y4eOHOTO (Ppe3epHOTo CTaHKa MOBBIIIEHHOW TouHOCTH ¢ YITY
PASKAL

Bapuanr 3
[TpousBectn ananm3 paboTocmocoOHOCTH ydeOHOTO podoTa - manumnyasitopa PASKAL DELTA

1-3X-USB.
Pazpaborate YII u BeIBecTH pyKy poOOTa MAaHUITYJIATOPA U3 MOJOKEHUS A B MoJiokeHue B,
BBIBECTHU PYKY pOOOTa MaHUMYJISATOPA B HYJIEBYIO TOUKY

Bapuanr 4
[IpousBectn ananu3 pabotocrnocoObHOCTH ydeOHOro pobota - Manumynaropa PASKAL SCARA

- VECTOR 1-3X - USB.
Pazpaborate YII u BEIBecTH pyKy poOOTa MAaHUITYJIATOPA U3 TOJIOKEHUST A B TIOJIOKeHHUE B,
BBIBECTHU PYKY POOOTa MAHUITYISTOPA B HYIEBYIO TOUKY

Bapuanr 5
[IpousBecTn  aHamu3 pabOTOCHOCOOHOCTHM  ydeOHOro pobora - manumyiastopa PASKAL

«OMEGA 1 - 3X — H».

Pa3paborars YII u BeiBecTH pyKy poOOTa MaHUIYISTOPA U3 TOJOKEHUS A B mosoxeHue B,
BBIBECTH PYKY pOOOTa MAHUIYJIATOPA B HYJIEBYIO TOUKY

Ha ocHOBaHWM IaHHBIX TACMOPTa Ha CTAHOK CAENaTh 3aKIIOYEHHE O BO3MOXKHOCTHU

HUCIIOJIb30BAHUA JAHHOT'O O60p}/'I[OBaHI/I${
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[Tpunoxxenue 1

OCHOBBI [TPOI PAMMUPOBAHNS POBOTA CO COEPUYECKOU
CHUCTEMOUM KOOPJIMUHAT POBOTA OMEGA

CoBpeMeHHBIH poOOT OCHAIIEH HE TOJIBKO OOPATHBIMU CBSI3SIMH TI0 MOJIOKEHHUIO, CKOPOCTH
U YCKOpeHHsAM 3BeHbeB. Ilpu 3axBaTe meranedl poOOT MOJDKEH 3HAThH, YAAYHO JIM OH 3aXBaTHII
neranb. Eciu aeranb Xpynkas Wid €€ OBEPXHOCTh UMEET BBICOKYIO CTEIIEHb YMCTOTBI, CTPOSITCS
CJIO’KHBIE CHCTEMBI ¢ 0OPATHO CBSI3BIO 10 YCUJIHIO, TIO3BOJISIOIINE POOOTY CXBATHIBATh JIETAIb,

HE TOBpeXkast €€ IOBEPXHOCTh U HE pa3pylas e€.

VYnopasieHue poOOTOM  OCYIIECTBIATHCS CUCTEMOM  YNpaBICHUS MPOMBIIIICHHBIM
npennpusituem (ERP-cucremoii), cornacyromumu 1eicTBUS poOOTa ¢ TOTOBHOCTBIO 3arOTOBOK U
CTAaHKOB C YHUCJIOBBIM TPOTPaMMHBIM YIPABJIEHUEM K BBINOJHEHUIO TEXHOJIOTHYECKUX
oTepanum.

Onepanus cOOpKH SBISETCS OJHOM M3 cCaMblX TPYAHO aBTOMATHU3UPYEMBIX B CBS3H C
paszHooOpa3ueM JeTasneil U y31oB, TPYAHOCTSMU, CBA3aHHBIMU C UACHTU(UKAIMEH neTaneld u ux

JIOKaIu3aluen B 3aJaHHOM MO3UIUU B IPOCTPAHCTBE.

Texnudeckas XapakTepUCTHKa poOoTa cO CHEpUUYECKON CHUCTEMOW KOOpAMHAT
pobora OMEGA

OcHoBHBIE TapaMeTpbl POOOTa MPUBEICHHI B TabHIIe 1.

Tabmuma 1. — Texau4eckue XapakKTepUCTUKH

KonuuectBo cremneneii cB0OOOIbI 5+cxBat
MaxkcumanbHO€ MepeMenieHIE 10 OCAM:
-X 210 mm
-Y 210 mm
-Z 300 rpaxg
-V 90 rpan
-W 90 rpan
['py30m0beMHOCTh PU MAKC. BBLIETE, T 500
VYTroJ1 packpbITHsI CXBaTa, Ipajl 70
MaxkcumanbHOe ycuine ckaTusi cxsara, H 30
MuHuManbHbIN epeMelieHne Mo 0CsM, MM, TPal:
-X 0,01
-Y 0,01
-Z 0,01
-V 0,01
-W 0,01
[TorpenHoCTh MOBTOPSIEMOCTH, HE O0JIee, MM 1
Tun unTepodeiica USB
MaxkcumanbHasi moTpeoisiemMast MOIITHOCTh, BT 250
Bpewmst HenpepbIBHOH paboTHL, 4 8
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Jlnamna3zon pabouux Temmeparyp, rpau +10...35

Tumn cucteMsl yrpaBieHHs PCNC

Tun npuBoaOB [ITaroBeie

Ha pucynke lmpeacraBiena cxema noakirodeHuss pooora OMEGA k 6Onoky
ynpasieHus 1 OBM.

BNOK ynpasnesma

220\/ _‘*i'l(’ < '6 = K USB passamy

KOMNOTEDS

KOMMYTaUMOHHAR
nanens pobora

£ MNpuneriarvs
X1 BT OBPATUTE BHWMEHWE PRIBOME X1 W X2
z WMBIOT DAIHDE KONWMECTBO XOHTAKTOR
K Gnowy

NCATOMY HEOLXOOUMO HCNONKEIOEATE
YNpAaRNaHus

COOTHATCTIVIOWMA xalans
X2 ) x2
8

o A
@ usB
€«@P x1 x2 L|'.l
Y
Cetb K USB-nopty
220 B KOMMbloTEpPA

Pucynok 1. Cxema noaxitoueHus: podora

HeoOxonnmMo B3sATh 2 Kabensth M3 KOMIUIEKTa U COEIUHHUTH POOOT C OJIOKOM yrpaBiieHUs (
OJIHOMMEHHBIE YaCTH pa3beMoB). Pa3beMbl UMEIOT pa3HOE YMCIIO KOHTAKTOB. /[l ycremmHoro
COEJIMHEHUS BCTaBbTE pa3zbeM ( [0 KIII0Uy) ApPYyr B Apyra ,Ipou3BeauTe HeOoJblIoe HaxkaThe ( B
cllyyae TMONaJaHus MPOpe3H KIYa), U COBEPIIUTE BPAIIATEIbHO JBHKEHHE C HAXKHMOM JUIS

MMPpUCOCIUHCHHU OTBECTHBIX yacTe pasbemMa.
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BceraBere USB mpoBon u3 komIiuiekta B OJIOK yrpaBieHusi poO0Ta, a OTBETHYIO 4acTb B

cBobomHoe rHe3n0 USB mopra DBM. VoOemurtech uro mapamerpsl DBM cOOTBETCTBYIOT

napamerpam OBM, pekoMeHyeMbIM IPeaIpUITUEM U3TOTOBUTEIEM pOOOTa!

Ha pucynke 2.I1. [Tokazano 0603HaueHUE KOOpAUHAT, puHATOE 11t pooora OMEGA.

Pacnonosxenue KoopAMHATHBIX Oceil poboTa

Pucynok 2- O6o3Hauenue npuBoioB pooora OMEGA.

[IporpammupoBanue oceil poOOTa OCYIIECTBISETCS B rpajaycax. IDJIEKTPOMEXaHUYECKU

3axBaT YIpaBJIACTCA IMMO3UIIMOHHO ( OTKPLIT —3aKpBIT), BCJIMYMHA IEPEMECIICHUA HACTPAaNBaCTCA B

1O pobora.

Pacmaiika pa3peMOB T1aTYMKOB U MIPUBOIOB OJ0Ka yrpaBieHus pooora OMEGA.

Tun Ne IBer Onucanue Kaben | [damna Jdnuna
pasbeMa | KOHTaK NpPOBOJ10B b Ka0eas | kabeys OT
(y3ea Ta MOTOPOB, oT BUWJIKH
pobora) AATYHKOB PO3eTKH
Motopbl 2 Cununi

3 KpacHbiii Motop 8

4 3eJieHblil

5 YepHblii 8

13




6 Cunmnii 8
7 Kpacubiii Y | Morop
8 3eseHbIi
FQ24-26 9 YepHblii
(Buika Ha
KopImyc) 10 Cunuii
11 KpacHbiii X Motop
12 3esenblii
13 YepHblid
14 Cunnii
Motop | 12
\Y 1
15 Kpacubiii Curs. Haku. cx. HAKJI0
16 3eneHbIi Curn. IToB.cx. H
cxXBaTa
1
18 Cunmnii
JaTunku 19 Kpacusblii W Motop 2 12
20 3estenblii MOBOPOT
21 Yepublii cxBaTa
22 Cununii
23 Kpacnplii Mortop 3 12
24 3esieHblIii G CXBAT
25 YepHblii
FQ24-19
(Bauka na 4 3anapaJjuienu + 1aTunka
Kopmyc) Th HAKJIOHA
5 3enenblii cxBarTa
6 Yepublii + naT4yuka
ropus. ocH
+ JaT4YnKa
BepPT. OCH
IIpos
AaTIN
7 + JaTYHKA OCH
MOBOPOTA
8 \Y Curn.
9 W NpoBOJg Moto
10 X JATYMKA
11 Y HaKJIOHA HaKJI

14



cxBarTa
Curms.
NMpoBoJg
JaTYHKA
MOBOPOTA
cxBaTa
Curms.
NMpoBoJg
JaTYnKa
ropus. ocu
Curms.
NMpoBoJg
JaT4YuKa
BEpPT. OCH

OH
cxBarT

12

Z

CurH. npoBoj
MOBOPOTA

OoCH

13

3anapasienu
Th

14

Kpacubiii

15

3eJ1eHbIH

16

Yepubii

- IaTYMKAa
HAKJIOHA
cxBaTa

- JaTYnKa

ropu3. ocu

- JaTYnKa
BepPT. OCH

- IaTYnKa

ocH

MOBOPOTA

Moto
p2
MoBO
pot
cxBaT

Pacnaiika motopoB XY,Z

Kaoean 8 MoTop 6 BbIBO10B Motop 8 BbIBOIOB

Kpacubrii+Kearsbli Kpacupbrii Kpacubrii

3esenblii+tOpanxeBbl | 3ejeHbIN 3esieHblil

71

Cunnii+benbli Yepubiid YepHubiid

Yepuplii+Kopuunessl | I'oy6oii I'osry0oii(cuHumii)

i
Beabiit Oope3atry | KopuuneBsblii+Opanike | Cnasath n

u BbIil oTpe3aThb

Kearsr | 3amsoaupo | I'onyOoii+Kearbii
7] BaTh

Pexxum pabotsr [10O u po6ota OMEGA.

[IporpaMmma mMeeT MOIYNBHYIO CTPYKTypy. Kakaplii MOIynb 3TO OTAENbpHas Hporpamma,

IIO3BOJIAIOIIAA paGOTaTB C JOIIOJIHUTCIIbHBIMHA pa60‘-II/IMI/I eIuHUIaMu. B 3aBHCHMOCTH OT

15




KOMIUIEKTAI[MM B COCTaB CTEHJAa MOJKET BXOJUTh TOJBKO POOOT HIIM eIle JOTOJHUTEIHHOE
obopynoBanue. Ero MoxxeT ObITh pa3NU4HOE KOJMYECTBO: CTAHKH, HAlpUMEp: ABa (pe3epHbIX
CTaHKa, TOKapHBIA M (pe3epHbIl CTAaHOK, /B TOKAPHBIX CTAaHKAa U Jp., PA3JIMYHBIC CKIAJCKHE
MPUCTIOCOOTICHNS, HAKOITUTEIH JIeTallei, OYHKEephl , COPTUPOBIIMKH.

Moynb- 3TO OTAETbHAS IPOTPaMMa, TI03BOJIIONIas paboTaTk ¢ pabOYNMH €JMHUIAMH

COOTBETCTBYIOIIETO cTeHaa. Kaxaplii 3 MOIyIelt MOXKeT paboTaTh aBTOHOMHO, HE 3aBHCUMO OT

JpYyrux.
e £y v

Pucynok1 - Murtepdeiic mporpamMmbl- riIaBHbIN SKpaH
Monynbs ynpaBieHus: poOOTOM SIBISIeTCSl TJIABHBIM M TIO3BOJISIET ONEPUPOBATH MOIYISIMU

ctankoB. [lepexitoueHne Mexay MOAYISMU TpPU HalaIKe OCYIIECTBISETCS Ha)XxaTHeM Ha
KHOTIKY «CTaHOK», pacloJIO)KEHHYIO B BEPXHEHM YacTH 53KpaHa, mnocepenune. [losBisercs
BBINIAAAIONINN CITUCOK, T/I€ MIPEIOCTABIISIETCS BO3MOXKHOCTh BBIOPATh HYXKHBIH MOJYJb (CTAHOK)
3eneHbIM [IBETOM 0003HAYaI0TCA MOJIYJIH, KOTOphIE MOAKIIOYeHbI. Kaxk bl MOy b MpUBS3aH K
OTIpeIeIECHHOMY CTaHKY.

Ha riiaBHOM sKkpane oToOpakaercst pexxuM paboTsl podota. x moxet ObITh 2. Ha pucynke
2 mpencTaBJeH PEKUM YIIPaBICHUS pealibHbIM poOoToM. 'anouka Bo3ne Haanucu «MMutaTop»
OTCYTCTBYET. DTO 03HAYaeT YTO BCE KOMAaHJIbl, 33/1aBacMbl€ MOJIb30BaTeNeM, OYAYT HEMEJIEHHO
BBITIOJIHEHBI PEAIbHBIM POOOTOM.

JlaHHbBIN pexxuM TpedyeT 0c060ro BHUMaHUS ¥ OCO3HAHHOCTH JICHCTBUH.

Pucynox 2- Pexxum paboThl yrpaBiieHUs! peaIbHbIM POOOTOM.
Ecnu «ramoukay Bo3j€ HaAMUCH MUMHUTATOpP CTOMT, TOTJa 3TO O3HayaeT paboTy poboTa B

BUPTYAJIbHOM PCKUMC U YTO IMUTAHUC 0JI0Ka YIIpaBJICHUA MOKHO BBIKJIFOUUTD. Bce 3amaBaeMbie

KOMaH 1bl OyyT BBIIOJHATHCS BUPTYaIbHON MOJEBIO poOoTa (PUCYHOK 3).
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v UMuTaTop a PacuupeHHbIA

Pucynox 3- PaGota po6oTa B BUPTyaIbHOM pEXKHME- PEXKUM UMHTATOP.

[lepeunciennpie pexuMbl paboTHl poOOTa MOTYT HE OBITh AKTUBHBIMHU, €CIH POOOT HE
noakitoueH. Torga B ONMCHIBAEMOM MECTE€ CTOUT «TajlouKa» HO H300pakeHUE HEMHOIO
«IOTAMEeHo». DTO 03HAYaeT 4TO poOOT HE MOJKIIOYEH HIM poOOT He HalileT, WIN K€ eCTh

omu0Oka B yctanoske USB npaiiBepos (PucyHok 4.).

Posca2old
_—

o J— |

Pucynok 4- Pexxum padotsr [10 ¢ HE MOAKITIOYCHHBIM pOOOTOM.
Pabota poGora mnpu oToOpakeHMH TaKoro pexuma paboTel [0 He BO3MOXKHA.

PaboTocrnocoOHBIM OcTaeTcst MIIb UMHTATOpP. Ecin poOOT BaM HYKEH B «PEKHME UMHTATOPA»
TO BBI JIOJDKHBI BBIKIIFOYUTH IMMUTaHKE OJ0KA yIpaBJIeHUs pOOOTOM M JTAHHBIA PEXHUM T10 (C MOy
MOTAIIEHHBIM 3HAYKOM) SIBJISIETCS IITATHBIM. ECii B paBoil yacTu 3kpaHa oToOpakaeTcs (mpu
BKIIFOYCHHOM OJIOKE yIpaBlieHHs pOOOT) HAANKCh «HE HAIEH» BaM ClEIyeT IPOBEPUTH
ycTaHOBKY jpaiiBepoB st USB wunTepdeiica poboTa, IEIOCTHOCTh KaOens IMOIKIIOUYCHHS,
npaBuiIbHYI0 padoty USB mopTta Bamero kommbroTepa. B ciryuae BOSHHKHOBEHHS CIOXKHOCTEH

HE0OX0IMMO CBSI3aThCS C KOMITaHUEH MPOU3BOAUTENEM ( PUCYHOK 5).

Cocroanue Monoxenue ocel pobiora

_ X: 0.00 Y: 0.00 Z: 0.00

v: 0.00 W: 0.00

CocToAaHuMe lMNonoxeHue ocel poboTa

_ X: 0.00 Y: 0.00 Z: 0.00

v: 0.00 W: 0.00

Pucynok 5. Po6ot Haiinen \He HaiineH.

17



Onucanue GyHKIMHI TJIaBHOTO YKpaHa

Ha pucynke 1 mpexacraBien riaBHbIM 3kpaH. OH JeIUTHCS Ha MOJIA C TEKCTOBOM U
rpadudeckoil nHpopManrel, IMEeeT WHTYUTUBHO MOHATHBIA MHTEpdenc s paboThl Jake He
[IOATOTOBJIEHHOT'O MI0JIb30BATEISL.

B neBoii wactu skpanHa HaxomuThcs 3]l OokHO cumynsiimu paboTel pobora JlembTa
(pucyHoKk 6) B peanbHOM pexkume BpeMeHu. [Ipu pabote Bcell cucTeMbl B pexXUME YIIPaBJICHUS
peaslbHBIM po0OOTOM (Jajiee MPOCTO PEXHM POOOT), JAHHOE OKHO OTOOpaKaeT IOJIOKECHUE
Pucynoxk 6. 3D cumyssiust Mmoaenu pobora

peanpHOTo poboTa.

3T0 0TOOpaXEHHE CIPABEIIMBO U BCEX (PYHKIIUH yrpaBiieHUs] poOOTOM- KaK B PYYHOM ,
TaKk ¥ B aBTOMaTHYECKOM peKrUMe ( TIPU BBITIOJHEHUH YIPABISIOMIEH MPOrpaMMbl, HACTPOHKH
JTMCKPETHOCTH, JOTIOJHUTEIBHBIX TOYEK B TPOCTPAHCTBE).

[Ipu pabote cUCTEMBI B pEeKHMME HMHUTATOpa JaHHOE TpaUveckoe OKHO OTOOpakaeT
PEaKIHi0 BUPTYyaTbHON MoJeNH po0OOTa MpH PazIHYHBIX PEeXKHMax padOThL. DTO OTOOpakeHHE
CTIpaBETMBO ISl BCeX (DYHKIMIA yIpaBIIEHHsS] BUPTYAJILHBIM POOOTOM- KaK B PYYHOM , TaK U B
aBTOMAaTHUYECKOM pekuMe. ( TpH BBHINIOJHEHWH YIPABISIIONICH TPOTPaMMBbI, HACTPONKH
JMCKPETHOCTH, TOTIOJTHUTENBHBIX TOYEK B IPOCTPAHCTBE).

B BepxHeit uwacTtu skpaHa Kak mpaBuio oToOpaxkaercs uucio FPF. OHO kadecTBeHHO
MOKa3bIBaET «OBICTPOTY» KOMIIbIOTEPA MOJIH30BATENS IPU OTOOPAKEHUU TPEX MEPHOM rpauKu.
Ecmu 310 uncno mensmie 50, To pabota nMuUTaTOpa OyIeT He KaueCTBEHHOM, MEJICHHOM.
Bepxusis kKOHCONB ( pUCYHOK 7) ompeaemnsieT peXuM padboTel pobora cm.ar.2.1.1. a Tak xe
OTBEUAET 3a 3aKPBITHE MPUIOKEHUS. JTO IEHCTBUE MOXKHO BBIIIOJIHUTH ITyTEM «IIIETYKA MBIILIN

Ha KPacHYIO0 UKOHKY C KPECTHKOM.

v UmuTaTop a PaclumpeHHbIA

PI/IC}’HOK 7. BerHHH HOCHTpaJIbHAaA KOHCOJIb YIIPAaBJICHH.

Pexxum pabGotel ¢ skpaHoMm [IO wu300paxkeHHBI Ha pHCyHKe | MBI Ha3blBaeM
«COKpameHHbIi» skpaHoM. CyliecTByeT M PACIIMPEHHBIH HO OH OyJeT omHucaH B JIPYrom
paszerne.

B «coxkpaiieHHOM» 3KpaHe CYIIECTBYET MpaBasi KOHCOJIb ( PUCYHOK 8).
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| PruHoe ynipaBresse | Pene | Yrpasnsiowlas npor pasesea

Psssioe ynpassetme }+_
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P

Caoc n ocef pobora

- X: 0.00 ¥: 0.00 Z: 0.00

v: 0.00 W: 0.00

Pucynoxk 8. Konconb ynpasneHust pexxuMaMu paboThl poO0Ta B «COKPALIEHHOM» PEXHIME.

Ona npocra u JakOHWYHA. MBI pEKOMEHIyeM €€ MCII0JIhb30BaTh B TIOBCEAHEBHOM padoTte. B Hel
3aJI0’KEHBI OCHOBHBIC (DYHKIIMH 110 YIPABJICHUIO HACTPOCHHBIM POOOTOM.

Boo0rie, po6oT npeanasHadeH it paboThl B ABYX OCHOBHBIX peXXHMax yIpaBlieHUs - «PydHon
POKUM» U «PEXKHM aBTOMAaTW4yecKuit». [lom «pydHBIM pEKHMOM» MBI TOJpa3yMeBaeM
nepeMeIieHue podoTa (3BEHBEB) C 3aJaHUEM BEIUYMH IEPEMENICHUs HEMOCPEJICTBEHHO
noJib30BateneM W3 KoHconu ympamieHuss B [10. [log «aBTOMAaTW4ecKHMM pPEXHUMOMY» Mbl
noJipazymMeBaeM paboTy poOOTa OT YIpaBJIsFOIIeH mporpaMMsl U3 ¢aiina.

[lepememenne pabouyMx OpraHoB poOOTa MOXKHO OCYIICCTBIISTH IEPETaCKUBAaHHEM
«oerynkoB» (pucyHok 8). berynku mo ocsam X,Y,Z u V,W nepememarorcss ¢ TOMOIIbIO
«MBIIWY. B 1oJie pacnoyio’)keHHOM CIpaBa OT IIKaJIbl OyJIeT 0TOOpa)kaThbCs COOTBETCTBYIOIIEE
YHCJICHHOE 3HavYeHue nepemMenieHus. [lepemermenust (moBopotkl) mo ocsam X,Y,Z U3MepstoTcs B
rpagycax, a no V,W B mmummerpax. [locie 3amaHus ONpeeiCHHBIX 3HAYCHUH, MOMXHO
MIPUBECTH B JBIDKEHHE 3BCHBSI pOOOTAa B PEKUME PYYHOTO YIIPABICHHS C IMOMOIIbIO KHOIIOK

COOTBETCTBEHHO ( pUCYHOK 9).

e o w
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Pucynox 9. KHomka 3amycka nepemenieHus poooTta- «PyqHol pexum»
Koopaunatet X,Y,Z MOryT BBINOJMHATBCA KakK IMOCJIEAOBATENIbHO (OTAENBHO), TaK U
OJIHOBPEMEHHO (C HMHTEpIOJIALMEH IO TpeM KOOpAMHATaM) (HO OTAEIBHO OT JIMHEHHBIX
koopauHat). V,W paboTaroT no Takomy e MpUHLIUITY.
Jnst 3amaHusi CKOPOCTH TEPEMEIICHUs] MPUBOJOB POOOTa, CYIIECTBYET BUPTyalbHas pydKa

«mogavay ( pucynok 10).

Nonauva

Pucynoxk 10. Bupryanbnas pyuka «noaaday.

[Iyrem mepemernieHusi BUPTyaJIbHOM PYyYKHM MOXHO 3aJaThb CKOPOCTh BCEX 3BEHBEB po0OOTa B
MIPOLIEHTaX OT MAaKCUMAJIbHOM CKOPOCTH.

OI[HOI\/’I N3 BAXHBIX BHUPTYAJIbHBIX KHOIIOK YIPAaBJIICHHA ABJIACTCA KHOIIKA BbIXOJa B HYIIb.

(pucynok 11.)
Eq;_
Pucynox 11. KnHornka BbIBOJIa B HYJIb.
[Tpu 1memYKoM Ha Hee yKa3aTesieM MBIIIKHA OTKPOESTCs BCILIBIBAIOIIEE MEHIO BbIXOJA B HYIb (

pucynok 12) . Bbel moxxere BBIOpaTh KejlnaeMoe ICHCTBHE- WM BBIUTH IO 3aJI0KEHHOM

AJITOPUTMY B HYJIb 11O BCEM OCSAM OJHOBPEMCHHO HUJIU BBIBCCTH B HYJIb HYXKHYIO BaM OCb po60Ta.

| Beniog B HONB NO BCEM OCARM
Beixog B HoNb No X
Bexog B Hone no Y
Brixog B HoNe No £

Brixog B HoNe no W

Beixog B HoNe no W
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Pucynox 12. Beibop oceii poGoTa 1151 BEIBOJA B HYJIb.

B poGote nenbra Bpu BhIOOpE MyHKTA ( pPUCYHOK 12) — « BBIXOJ B HOJIb IO BCEM OCSAM,
OJIOK ympaBiIeHUS POOOTOM BBIBOJUT OcH pobOoTa mociemoBaTeibHO- Y,X,Z. DTOT aaroputrm
3aJI0’KEH BO BHYTPEHHIOIO MTPOTpaMMy yIpaBieHHs OJ0Ka yIIpaBJICHHUs U OMPEeIseTCs 3aBOJJOM

HU3TOTOBHUTCIICM.

Jlia ynpaBieHusi cxBaToM poOoTa ( IEKTPOMEXaHUYECKUM 3aKUMOM) B PYYHOM PEXKUME,

CYIIECTBYET BUPTyaJIbHasl KHOTIKA «CXBaT» ( pUCYHOK 12).

CxBart

Pucynoxk 12. BuptyanbHasi KHOTIKa ynpaBlIeHUsI CXBaTOM poOoTa.

Ecnu mpou3BecTH yCTaHOBKY «TaJOYKH» B COOTBETCTBYIOIIEE CBOOOJHOE IOJE , TO CXBAaT
oTkpoercs. Ecnu cHATh To 3akpoercs. KonnuecTBo maros onpeaenserca Hactpoiikamu [10.
Bce BhlmenepeuncieHHble KHOMKU TyOIUpylOTCs cOOCTBEHHBIMU KoMaHAaMu. KomanaHnast

CTpOKa pacroiokKeHa Mo/ MaHeIblo pydyHOTO ypaBiieHus ( pucyHok 13).

CocToAHWE lNonoxeHWe oced poboTa

HAFOEH X: 0.00 Y: 0.00 Z: 0.00
vV: 0.00 W: 0.00

Pucynox 13. Komananas ctpoka I10.

Hampumep, ytoOs1 ocnath podota B Touky ¢ koopaunaramu X10 Y10 Z10, neo6xoaumo
B komaHgHOU cTpoke mpomucath: GO1 X10. Y10. Z10. u naxare Enter na kmaBuatype winu
kHOTIKY «Ilyck XYZ»,a Takke 3a1aTh HY)KHYIO CKOPOCTh IIEPEMEIICHUSI.
Knonka «Mcropust komanny (Pucynok 14), OTKpbIBaeT OKHO, T/ie 0TOOpaKaroTCsl BCE KOMAaH/IbI
noceiiaembie poOoTy (pucyHok 15). MoXKHO COXpaHUTH HEOOXOAMMYIO IMOCJEI0BATEIHHOCTh

KOMaH/ U npeoGpa30BaTb ee B YII. HpI/I HeO6XO,Z[I/IMOCTI/I MOKHO ITPOU3BCCTHU OYUCTKY OKHA.
L7

Pucynoxk 14. Ucropus komanz,
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Pucynoxk 15. OxkHO UCTOpHU KOMaH]I.
Jlnst ympaBieHHsT — BCIIOMOTATENbHBIMU pelie ( KaHaJaMH YIIPaBJIEHUS) CYIIECTBYET
BKJaJKa Ha TJaBHOM OJKpaHe —«pene». ( Hamnune camMux KaHaJIOB OMNpenenseTcs

cnernudukanueit mocraBku). Pucynok 16.

:;&«It:))'.‘ a . u

!

(ini

Pucynok 16. Pexxum ynpaBneHust JOMOJHUTEIbHBIMU KaHAIAMU B «PYYHOM PEKUME).
Jl71s paboThl B «aBTOMATUYECKOM PEXHME» CYIECTBYET BUPTYalbHAs BKIIAJKa « Y IPaBIISIFOIIAS
nporpamMmay». ( pucyHok 17). Drta BkiIagka TMO3BOJSET 3arpy3uTh paHee 3alliCaHHYIO

YIPaBIISAOLLYIO TporpamMmy JUlst paboTa U 3aIyCTHUTh €e.
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Pucynoxk 17. 3arpy3ka ynpasisionieil IporpaMMbI-«aBTOMaTHUECKUN PEKUM pabOTHI».

CnenyeT OTMCTHUTh 4YTO B I[aHHOﬁ BKJIAZIKEC OCTACTCA AOCTYIIHBIM PEKHUM BbIBOIA po60Ta B

HyneBoe nojoxeHue. [lukrorpaMmma pexxuma HaxOJIUThCS cIipaBa 1MoJ] OeibIM HoJieM. ( PUCYHOK
18).

DS YITPSH NEMHE Yane || Y‘f‘f'{‘F NAILAS MPOTpaviMa

Lnpom a0 a0 NROT DI 2> Jarpewms Yl

wek Y #

SOMPEHBHO NononEes 0

FAnomsaTs N0N0KAHNE
CxpopmupcesTs Y1

cTon

Pucynok 18. Bkinaaka «aBTOMaTHYECKUN PEXKUM.

Ecnmu B mamsatu umeercs 3apaHce C(i)OpMI/IpOBaHHaSI yipaBJisiromas rmporpamma, To YTOOBI

| = Jarpysute 41

€C BbI3BAaThb U3 IHaMATH AOCTATOYHO HaKAaThb KHOIIKY ((38.pr31(8. VII».

[losiBUTCS OKHO, B KOTOpPOM Haao OyderT BbIOpaTh aupekropuro k ¢aitny VYIL
VYnpapnsomeid mporpaMMoil MOXKET OBITh TEKCTOBBIM (Qail ¢ pacmmpeHueM «tXt» «prg».
®opmupoBanre YII  MOXHO NpOM3BOAUTH B CTAaHAAPTHOM mporpamme  «bIIOKHOT».
DopMUpOBaHKUE MPOrpaMMbl MOXKHO IPOBECTU TAKXKE B aBTOMATU3UPOBAHHOM DPEXUME ITyTEM

3aIllMCU UCTOPUKU KOMAHI B OTAEIbHBIN (baﬁﬂ, a 3aTeM, ICpeXoJd BO BKIAIKY «yIpaBJIdromias
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nporpammay», Haxatb «CpopmupoBars YII» u coxpaHuTh Qaiia ¢ pacmupeHuem «prg». 3atem
MO>KHO 3armycTuTh YII 1 qBMkeHus podota OyIyT OCYIIECTBIISATHCS B ABTOMATUYECKOM PEXUME.
«3amyck YII» Knomnka ms 3anycka YII Ha aBTOMaTHYECKYIO OTpaOOTKYy.

OcranoBka BbinoJiHeHUsT Y11 BBIOJIHSETCS Ha)XaTHeM KHOIKH «cTommy». llocie komaHabl

“crorr’”’ BeioaHeHne Y11 MOXHO BO30OOHOBUTH TOJIBKO C Hadaja.

Cucrema KOMaH]1 yrpaBlieHUs poOOTOM

Komanner 11t paboTsl B iporpaMmMHoii cpeae moa Windows

[lepemenenue oceit pobora
GOl X...Y...Z...F...

3nauenue X,Y, Z — B rpagycax.

Ecnu ykazanbl kakue-nnbo u3 mapameTpoB X, Y, Z — BBIIOJHSAETCS OJHOBPEMEHHOE
repeMeIeHre Mo yKa3aHHbIM KOOpIMHATAM B 33/IaHHYIO TOUKY CO CKOpOCThIO F (ecim ykazana).
Ecmu mapamerp F He yka3zaH — nepemenieHue OyeT BBIIOJHEHO C 33/IaHHON paHee CKOPOCTBIO.
Hanpumep: GO1 X10.5 Y16.6 F100
CXBAT
M11/M10 — Cxxarue/ pa3zxaTre Ha 3aJaHHOEC KOJIMYECTBO IIAroB.

Ecnu mapamerp P He 3aman — OyneT HCMONB30BAHO 3HAUEHHUE, YKAa3aHHOE Ha BKIAJKE
«HacTtpoiiku»

[Tpumep: M10

[Tpumep: M11

«BBIX0J B HCXOJHOE TIOJIOKECHUE)

RHOME

Koopmunatst X, Y, Z OyayT Bo3BpallleHbl B UICXOAHOE MoJIokeHne. CxBat OyAeT pa3xkar.
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