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BBenenue

Hacrosiiee pykoBOACTBO —omeparopa COAEPXKUT OMNHMCaHUE PAbOThI  IPOrpaMMBI
YIOPaBJIECHUS aBTOMATU3UPOBAHHBIM 3JIEKTPOHHO-JIyYEBBIM TEXHOJIOIMYECKHM KOMILJIEKCOM

(manee ADJITK) u cBenenus, HEOOXOANMBIE ISl €€ MPABUIBHON IKCIUTYaTallHH.



1 3amyck cucTeMbl ynpaBieHUs

[Iporpamma ymnpasiaenuss ADJITK BbINOIHSAETCS Ha KOMIBIOTEPE C ONEPALMOHHON
cuctemoit cemeiictea Linux. IIporpamMmma ympaBnenus u e€ Bce e€ BCOMOTarelbHble (Hailiibl 1
HanKy JOJDKHBI PAacHojaraTbCs B JOMAIIHEM KaTajlore ONepaliOHHOM CHCTEMBbI, B Hanke «biny
(HammpuMep, eciy UMS T0JIb30BaTelsl B CUCTEME — oper, TO padoueil mamkoi ajst mporpammbl
ynpasienuss ADJITK nomkHa 61Tk mamnka «/home/oper/biny).

[locne 3arpy3kum oOmnepallMOHHOM CHUCTEMbl CHUCTEMa YIPABIEHUS 3arpyxaercs
aBTOMaTHyecku. Ecim 1o KakoH-TO NpUYMHE NporpaMMa He 3alyCTHiIach, HEOO0XOIUMO
3aIllyCcTUTh Ha pabodeM ctose sipiblk «[Iporpamma onepatopay.

IIpn 3amycke nporpammsl ynpasieHuss ADJITK mosBiseTrcs OKHO perucTpanuu
nosib3oBatens B cucteme (pucyHok 3.1). Heo6xoaumo BBECTH JIOTHH TOJIB30BATENsl M TApOJIb,
10CJI€ Yero HakaThb KHOIKY , win knasunry «Enter» Ha knmaBuatype. Ecnm norun u
napoJib BepHbIE, OyJEeT BBIOJHEH BXOJ B MPOrpaMMy OIEparopa, a TAKkKe 3allyCcK Mporpamm

YIpaBJIE€HUS JHEPTOOJIOKOM U BUICOHAOTIOACHUEM.

JlornH: |[serg

Mapone: \....

BoiTHK

Pucynox 1.1 — OxHO aBTOpH3AIMHU TOIH30BATEISA
Ilpumeuanue — nocun cocmoum MoONLKO U3 AHSAUNCKUX OYKe, Onuna e2o om 4 0o 20
cumgonos, bes yugp, npobenos unu uHvlx 3naxos. Illapors cocmoum moavko uz yugp om 0 0o 9,

onuna napoias —om 4 0o 10 yugp.

BHeninuit Bua nporpaMMsl oriepaTopa rnokasaH Ha pucyHke 1.2.
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Pucynok 1.2 — BHemHuit BUA nporpaMmsl yIpaBiIeHUs

[Iporpammy onepaTopa MO>KHO YCIIOBHO pa3JeIUTh Ha CIEAYIOIIHUE 00IacTH:

— TaHeJb UHAMKALMU OCHOBHBIX IIapaMETPOB YCTAaHOBKH (BEPXHsISl YAaCTh IPOTPAMMBI);

— TaHeJb PEruCTpaldd COOOIIEHHH M BHI30BA JONOJIHUTENBHBIX (DYHKIMH (HHKHSIS
4acTb [IPOrpPaMMBbl);

— pabouas maHesnb (CpeaHsisi 9acTh MPOTPAMMBI).

PaGouas mnanenn pa3aciicHa Ha JABC BKIAAKH, HNEPCKIHOYUYCHUC MCKAY KOTOPbBIMU

ocyiecTBIsieTcs: KHonkamy | CBapka | u | Bakyymuasi cucrema | Ha HibkHel manenn. Briaaka

«CBapkay COJIEpKUT:

— TaHeJb yIpaBJeHUs YHEProOIOKOM;

MaHCJIb JOMOJHUTCIBHOI'O YIIPABJICHUA,

— MaHeNb KOHTYpa U YIPaBIISIOIIEeH IPOrpaMMBl;

IMaHEJIb IIPHUBOJOB.

Ha Bknanke «BakyymMHasi cucTeMa) OTOOpakaeTcsi MHEMOCXeMa BaKyyMHON CHCTEMBI

YCTAaHOBKH B peajbHOM BpeMeHH (pucyHOK 1.3).
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Pucynok 1.3 — BHemHu# BUI MHEMOCXEMBI BAKYYMHON CHCTEMBI



2 OO1m1ue IeMEeHTHI CUCTEMBI YITPABICHUS

2.1 Ilanens BBOA

Bce 3HaueHus mapamMeTpoB KOMIUIEKCAa OTOOpakaloTCs B MPOrpaMMe oIepaTopa B MOJISAX
BBIBOJIa. DTH MOJIS Pa3INYarOTCs 110 IBETY:

— Caetno-cunue (-) TOJISI UCTIONB3YIOTCS /I BBIBOJIA U3MEPEHHBIX 3HAYCHUN U

COCTOSIHUM YCTPOWCTB, UX PETAKTUPOBAHNE HEBO3MOXKHO;

— TémHuo-3enénnle ( - ) TOJIST UCTIONB3YIOTCS Ul BBIBOJIA 3HAYEHUH, KOTOPbIE
MOTYT OBbITh H3MEHEHBI ONIEPATOPOM;

— Témno-cunue (-) 1OJISl B COYETAHUM C TOITYOBIMH ( ) UCTIOJIB3YIOTCS JUIs
BBIBOJIa 3HAYEHUI M YCTAaBOK MapaMeTPOB COOTBETCTBEHHO, OHU TaKXK€ MOTYT ObITh
U3MEHEHBI OIIEPATOPOM;

[Tanens BBOJA CIIy>KMT Ul BBOJA YMCIIOBBIX 3HaueHW. /laHHas maHenb BO3HUKAET MpHU
Ha)KaTHUH Ha JII000E ToJie BBIBOJA, 3HAUYCHHE KOTOPOTO MOXKHO PEJaKTHpOBaTh. BHeIHMN BHI
MaHeJIM BBOJIA MTOKAa3aH Ha pUCYHKE 2.1.

[Tanens BBOJA COCTOUT U3:

— IIaHEJIN NapaMeTpa;

— KHOIIOK ¢ In(ppamuy;

— KHOIIOK peJaKTUPOBAHUS BBOJUMOIO 3HAYCHMUS;

— KHOIIKH .

[Tanens mapamerpa coAEpKUT 3HAUEHHUE PEAKTHPYEMOTO TIapaMeTpa.

KHonku ¢ mudpamu ciryxat 1jist BBOJIa 3HaUCHHUS.

YacTe KHONIOK MMAaHEN BBOJA CILY KHT Ul PEAAKTUPOBAHMS BBOAUMOI'O 3HAYCHUS.

Knonka YCTaHABJIMBAET OTPEJAKTHPOBAHHOE 3HAUEHHE B HEOOXOIMMOE IoJie

BBOJIA.

Ilpumeuanue — namenv 6600a UCNONL3YEMCS, 8 MOM UYuce, OJisl 6600a NAPOJIEl, 8 MAKOM
cyyae 4acmov KHONOK CMAHOBAMCS HeAKMUBHbIMU, d 88e0EHHble OAHHbIE 8bIBOOSMCI 8 NAHeU

napawempa 6 suoe CKpblMmblX CUMB0J106.



Pucynok 2.1 — [Tanens BBOJA

[Tocne OTKpeITHS  MaHENW BBOJA YHCIOBOE 3HAYCHHE MOXET OBITh BBEIECHO C
KIIAaBUATYPBI:

— KHONKHU «0-9» HCTIONIB3YIOTCS IJIs1 BBOJIA YHCEIT,

—  KHOTKHU «.» U «» — JIJIs1 BBOJIA PA3ICIIUTEIIS;

— KHOIKAa «-» — JJIs W3MEHEHHUs 3HAUCHUsS C MOJIOKUTEIHHOTO Ha OTPUIATENILHOE U

Ha000pOT;

— kHomka «Del» — 151 0OHYJICHHS 3HAYCHUS;

—  KHOIIKA «<«—» — JIJIs yJaJIeHUs IOCTIEAHETO BBEIEHHOTO CUMBOJIA;

— kHomka «Entery — 15 moaTBEpKACHMS BBEACHHOTO 3HAYCHHUS,

— kHomka «Ese» — IJId 3aKPBITUA OKHA BBOJa 0e3 U3MEHEHUS 3HAUCHUS.



2.2 ltypBainsl

HITypBanbel UCTIONB3YIOTCS IJIi PYYHOTO 3aJaHHs MapamMeTpoB 3HEProOIoKa U TOYHOTO
PYYHOIO MEpPEMEIIEHHs 0 MEXaHW4eCcKuM ocsiM. Ha myisbre omepatopa pacioyIoREHO ABa

mTypBaja. B cucreMe ynpaBieHUs: OHH 0003HAYCHBI KaK «JIEBBI» U «IIPaBblid» (PUCYHOK 2.2).

Tok cokyca Tok ny4a
x5 x1.0

Pucynoxk 5.2 — OkHa HacTpOHKH IITypBaJIOB

Ha mypBan moxxer ObITh Ha3HA4YE€HO ympaBiieHHe MexaHnudeckon ocwio (LX, LY, A, B,
C, D, U, V) unu napamerpom 3Hepro6iyoka (Tok gokyca, TOK Jy4ya, TOK OTKJIOHEHHs MO0 X, TOK
OTKJIOHEHMsI 10 Y). [l Ha3HaueHWs JIEMEHTAa YNpaBiI€HMs Ha IITypBajl HY)KHO HaXkaTb Ha
n300pakeHre BHIOPAHHOTO IITypBajia U BeIOpaTh HA3BaHME OCH WM MapaMmeTpa dHeprodsioka B
BbINMajaromeM crucke. [lociae Ha3HauUeHUs ocH MM ITapaMeTpa SHEprodJIoKa ITYpBally, MOXKHO
BbIOpAaTh IUCKPETHOCTh ILIara (MHKPEMEHT) IuTypBaya. [lJis 3TOro Takke HY)KHO HakaThb Ha
n3o0pakeHue mryppaia. YToObl OTKIIOUMTH IITYpBaJ, BHIOpATh B BBINMAJAIOIIEM CIIUCKE «HE
HCIIOJIb30BAThY.

Jnst MexaHM4YecKuMX Oceil BpalleHue IITypBaja MO YacOBOM CTPEJIKE BBITIOIHSAET
IIEPEMEILEHUE B IIOJIOKUTEIBHOM HANpaBICHUM JAaHHOM OCH, BpAllCHHE INPOTUB YaCOBOU
CTpENIKU — B OTpHUIaTeIbHOM. )i mapaMeTpoB SHEprodioka BpallleHHe IITypBajia 10 4acOBOM
BBIIIOJIHSET yBEJIIMYEHHE MapaMeTpa Ha BbIOpaHHbBIN MHKPEMEHT, BpalleHHE NPOTHB YacOBOM —
YMEHBILICHUE.

Buumanmue! Ilepememenue no BLIOPAHHOM MEXaHMYECKON OCH OCYLIECTBJIAETCS CO
CKOPOCTHIO, BBIOPAHHOM JJIsi 3TOH OCH Ha MNaHeJW NPHBOAOB. bbicTpoe BpaimeHue
IITYPBAJOB NPH Majioil BHIOPAHHOWH CKOPOCTH MOKeT NPHBECTH K TOMY, 4YTO OCh
NPOAO/KMT BBINOJHATL [JABH)KEHHE I10CJe MpPEeKpPallleHUus BpallleHusl IITypBaJja, 10

BBIPA0OTKH 32J10KEHHOT'0 NlepeMelleHHusl.
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2.3 Jlnanor cooOIeHuss 0 KPUTHIECKUX CUTYaITUIX

B cnyyae BOBHUKHOBEHMS KPUTHUECKUX JUIsl paOOTHl YCTAaHOBKHM CHUTyalui (IporajgaHue,
MUTaHMsl, Ha)KaTHe aBapUIHON KHOMKH U Jp.) Ha 3KpaHe IMpOorpaMMbl yIPaBICHHUsS] 0TOOPA3UTCS

JTMAJIOT OTIOBEIICHHS C ONTMCAHUEM aBapUUHOW cUTyanuu (pucyHoK 2.3). s 3akpeITUs quanora

HCO6XO,[[I/IMO Ha’XXaTb UKOHKY «X» B BerHeﬁ HpaBOﬁ qaCTu guaiora.

BHumaHue!!! x

Pucynok 2.3 — JIuanor cooOmmeHus: 0 KpUTHYECKUX CUTYAIUSIX

11



3 Ilporpamma ynpaBieHuUs

[Iporpamma ynpasinenus (I1Y) npenHasHaueHa [Uisl YIpaBJIEHHS BCEMHM CHCTEMaMu

ADJITK. Iloxg cucremMoi NOHMMAETCS COBOKYITHOCTH 3JIEMEHTOB, MPEIHA3HAUYCHHBIX IS

yYHOpaBJI€HUA TEM WM UHBIM IIPOLECCOM Ha YCTAaHOBKE.

Brigenstorcs CJICAYIOHUEC CUCTCMBI:

MEXaHUYeCKasl CUCTEMA;
KOHTYD M YIIPaBJIAIOLIAs Iporpamma;

BaKyyMHasl cUCTEMa.

Bepxusiss maHenb nporpaMMbl OmepaTropa CIYXHT s OTOOpaKEHUS OCHOBHBIX

apaMeTpoB ycTaHOBKU. [1aHenb co BceMM ayieMeHTaMu 0Ka3aHa Ha pUCYHKe 6.1.

el

e e A Ouwtkn s cucreme Tonsa08atens
e o e
1.0E+05 | | J

00:00:00 Cepreit CMUPHOB | curonuenne | | 6esaeiicraue | | esaeiicrane | [ 07102019, m |

Pyunon

Pucynok 6.1 — [TaHens HHAMKALMU OCHOBHBIX [IAPaMETPOB YCTAHOBKU

Ha nmanenu pacnonoxxenbl nHAUKAaTOpbl Hamuuus cBsa3u 110 ¢ cuctemamu ycraHoBku. K

O9THUM CUCTEMaM OTHOCATCA:

KBK (koHTpoJuiep BaKyyMHOW KaMepbl) — MPOMBIIIJICHHBI KOHTPOJUIEp (GUPMBI
Lenze, ocymecTBiIs€T  ynpaBJIEHUE  DJIEMEHTAMM  BAKYyMHOM  CHUCTEMBI,
OTHOCSIIIIUMUCS. HENIOCPEACTBEHHO K BAKyyMHOM KaMepe;

KBC (xoHTposuiep BaKyyMHOW CHCTEMbI) — MPOMBILIUIEHHBIH KOHTPOJUIEP (UPMBI
Lenze, ocymecTBiseTr ynpaBleHHE BCEMH HAacOCaMH BaKyyMHOH cCHCTEMOMH
YCTaHOBKHY,;

YITY (xontposiep YI1Y) — npomeinuieHHbI# KoHTpOsiep ¢pupmer Bosch Rexroth.
BKY (6mox KoOHTpoJjsi-ynpaBieHUs) — yHOpapisiouias IjiaTa, OCYIIECTBISET
ynpasiieHue nepudepuenn 31eKTpoOHHO-Iy4eBOH MyIIKY;

BMO (0:10k MarHuTHOM ONTHKH) — YIIPABIAIOIIAS [1aTa, OCYLIECTBISET yIpaBIeHUE
KaTyIIKaMH 3JIE€KTPOHHO-TYUYEBOM MyIIKY;

BHUC (6nok Hakama W CMEIICHUS) — VYOPABISIONIAs IJ1aTa, OCYIIECTBISET
yIpaBJIeHUE MapaMeTpaMu 3JIEKTPOHHOTO My4Ka;

BUII (BbICOKOBOJIBTHBIN HCTOYHHUK MUTAaHMsI) — UCTOYHUK prupmbl Spellmann;

JABJD (gaTuyuk BTOPUYHBIX 3JIEKTPOHOB) — IOJPa3yMEBAETCs KOMIIBIOTEDP CHUCTEMBI

BI/I)ICOHa6J'[IO)ICHI/I$I Ha BTOPHUYHBIX OJOJICKTPOHAX MW YIHIPABJICHUA TCXHOJIOTMYCCKHUMU
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pa3BEpTKaMu; TpEACTaBIsIeT COOOH MPOMBINUICHHBIH KOMIBIOTEP C COOCTBEHHBIM
MIPOTrpaMMHBIM 00€CIIEYECHUEM.

CBs13p IpoOrpaMMBbI OIlepaTopa CO BCEMU CUCTEMaMHU ocyliecTBisercs o cetu Ethernet.

NHaukatop Kaxao0i MoACUCTEMbI MOKET UMETh OJIHO U3 JIBYX COCTOSTHUM:

— KpacHblil — HeT cBs3u [10 ¢ noacucremon;

— 3esieHbld — cBs3b Mexay [10 u nmoacucTemMoi ycTaHOBIJICHA.

[anee pacnonokeHO IoJ€ BBIBOAA TEKYIIETO pEeXHUMa BAKYYMHOW CHCTEMBI, €rO
COCTOSIHMSI U BpeMeHH BbInoiaHeHus. [lompoOHee o pexumax BaKyyMHOM CHCTEMBI CM. IMYHKT
3.3.23.

B oknmax «Kamepa» u «llymka» BBIBOIATCS IOKa3aHHs COOTBETCTBYIOIIUX JIaTYUKOB
BAKYyMa.

Ha manenu «OmumOKku B cUCTeMe» BBIBOJAATCS COOOIIEHUS O HEUCIPABHOCTAX PabOTHI
YCTQHOBKH. DTH COOOIICHUsI BBIBOJASATCS JIO0 TE€X MOp, MOKA BbI3BABILAS UX NMpPUYMHA HE OyneT
yCTpaHeHa.

Ha manmemn  «Ilonmp3o0Barenp»  MokazaHO WM W IIpaBa  IOJIb30BaTell,
3apEruCTPUPOBAHHOIO B CUCTEME.

CocrostHus ~ KaHaloB  ympaBieHus — kKoHTpoiuiepa  UIIY  oroOpaxkaroTcs  Ha
COOTBETCTBYIOILIMX MAHENAX COCTOSHHA. OTH MAHENW MCHONb3YIOTCS JUIsl JAUArHOCTUKH
HeuctpaBHocTel cuctemsl YITY. [ToapobHOE onrcanre KaHAJIOB U MX COCTOSIHUM CM. B ITYHKTE
3.1.1.

Taxoke Ha ITaHeIn UHAUKALUU PACIOJIOKCHBI ITOJIA BBIBOJIa TCKYIICTO BPpCMCHHU U NAThI.
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3.1 Mexaunyeckas cucreMa

MexaHnueckasi CUCTEMa COCTOUT M3 MAaHUIYJIATOPA AJIEKTPOHHO-TTydeBol mymku (DJIIT),
rJI00yCHOTO CTOJA, MOAYJSI TEepeMEIeHHs 3arpy309HON TIaTGOpPMBI, MOIYJS MEpeMeIIeHus
cTojia Mo TuiaTopMe W MOIYJISI TIEpeMEIleHus JABepH. YmpaiieHne Manumyiastopom DJIIT u
IOOYCHBIM CTOJIOM OCYIIECTBISIETCSl C TaHEeNW TMPUBOJAOB, YIIPABJICHHUE 3arpy304HOM
1aT(hOpMOH, CTOJIOM U IBEPHIO — C MAHEH JOTOJIHUTEILHOTO YIIPaBICHHUS.

Ha rnoOycHom cToiie ocylIecTBIsIETCsl HAKJIOH JeTaiu Ha yroua ot -45 no 90 rpamgycos
(oce U) u ee Bpamenue (ock V). Manumnymsitop DJIIT comep uT mecth MEXaHMYECKUX OCeH
(LX, LY, A, B, C, D). Ocu LX u LY cnyxat ans mpoJ0JbHOTO U MOMEPEYHOTO TMepeMeIIeHUs
OJIIT coorBercTBeHHO. Ocu A, B u C no3Bo1s110T BEIIOAHUTH TOBOPOT DJIII o TpeM 3BeHbsM, a
TaK)Ke CIyXaT JJIsl OpraHu3aluu padoThl TPEX «BUPTyanbHbIX» ocell X, Z u PHI (moBopot DJIIT
B MIockocTH XZ). Buptyanbsasle ocu obecnieunBaroT nepemernienue JJII1 B mpogosbHOM U B
BEPTHKAIBHOM HAIIPAaBJICHUSAX IyTeM OJHOBpeMeHHOUW pabotel Tpex oceil (A, B, C). Ocs D
obecneunBaet mosopot DJII B mtockoctu YZ.

Pacnionosxenne oceit MeXaHUYECKOM CUCTEMBI MPUBEICHO HA PUCYHKE 3.2.

Pucynox 3.2 — Pacmonoxenue oceli MEXaHMIeCKOU CUCTEMBI
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3.1.1 YcnoBus BKIIIOYEHHUS TPUBOJIOB

BrutoueHne nuTaHus MPUBOJOB BO3MOXKHO B OJJTHOM M3 CIIEIYIOIIUX COCTOSIHU:

— JIBE€pb KaMepbl OTKPHITA (IaTYMK OTKPBITHS JBEPU cpaboTaH);

— JIBepb KaMephl 3aKpbITa (JATYMK 3aKPBITHS ABEPU CpabOTaH) U JNOCTUTHYT paboumii

BaKyyM B Kamepe 1o gatuuky PTS.

[Ipu pabote npuBOIOB B Kamepe ¢ pabOYMM BaKyyMOM JIEHCTBYET OJIOKMpOBKA: Kak
TOJILKO TTOKa3aHHE JAaBJICHU MO0 JaTYMKy Bakyyma kKamepsl PTS mpeBhICHT 3aaHHOE JaBlICHHE
(o ymomuanwuto 0,05 I1a), To muTaHe MPUBOAOB OYAET BHIKITIOUYCHO.

[TaHenp BKJIIOUEHHS IPUBOJIOB (PUCYHOK 3.3) COACPIKHUT:

— KHOIIKY BKJIFOUEHUS/BBIKIIIOYECHHUS IPUBO/IOB;

—  KHOITIKY BKJIFOUEHUS/BBIKIIIOYCHUSI BUPTYaTbHBIX OCEH;

— KHOIIKY OCTaHOBKHU IIPHUBOJIOB Crom |.

B
Mpueoppr  /PTYR7LHME
[BK/IOHEHbI ] [BK/IYEHBI ]

Pucynox 3.3 — Ilanens BKIIIOUEHUS TPUBOIOB

I[J'I}I BKJIFOUCHUA IIUTAaHUA TIPHUBOJOB HeO6XOI[I/IMO Ha’XXaTb KHOIIKY IIpuBoabl

|[BI)IK.]'IIO‘{eHbI]|. B ciydae ycnemHoro BKIIIOYEHUS MPUBOAOB 3Ta KHOIIKA CMEHMTCSI HA KHOIKY

|HpI/IBOI[bI [BKJ’I]O‘leHbI], IIpU HAXATHUHU Ha KOTOPYIO HpOPISOfII[GT BBIKJIFOUCHUC IIHUTAaHUA

IIPUBOJIOB.

Kronka | BHpTya/ibHBIe 0CH | O3BOJISIET 3a/1eiiCTBOBATh BHPTYAIbHBIC MEXAHHUCCKHE

ocu X, Z u PHI, npu »tom ynpasnenue mo ocsim A, B u C Oyner 3abmokupoBano. Kxomka
JOCTYIIHA TOJIBKO IIPM BKJIIOYEHHOM IIMTaHWM IIPUBOJOB, IIPH BBIKIIOYEHUU IPUBOJOB
YIIpaBJICHUE BUPTYAJIBHBIMU OCSIMU OTKJIFOYAETCS.

Knomnka UCIIOJIb3YETCS U1 OCTAHOBKH JII00OI0 JIBWKEHUS M0 MEXaHUYECKUM
OCSIM U 11 OTMEHBI BbINosiHeHUs iporpamM YITY no BceM kaHanam (CM. HUXKE).

Konrpommep YIIY mnpegnazHaueH a1 OpOrpaMMHUPYEMOIO YIPABICHUS CUCTEMOM
Mexanndeckux mnepemeniernii DJII1 u rmobycHOro croma, a Takke I TUIABHOTO W3MEHECHHS
apaMeTpoB 3HEprodioka B mpolecce cBapku. IIoMUMO NepednciIeHHbIX BbILIE MEXAaHUYECKUX
oceil, cuctema UITY Bximouaer B ceOs 4eThIpe BUPTYAIbHbIE OCH, KOTOPbIE MCIOIB3YIOTCS IS
M3MEHEeHHs apameTpoB >Heprodioka. K Hum otHocsTest Tok nyda (och IR), Tok dhoxycupoBku

(ocs IW), Tok oTkioHeHHs 110 ocu X (och IX), Tok oTkioHeHus 110 ocu Y (och 1Y).
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KonTtponnep UIIY no3BossieT pa3HOCUTh MEXAHUYECKUE U BUPTYAJIbHBIE OCH B Pa3HbIE
KaHaJIbI, JUIs HE3aBMCHMOTO YIPABICHHUsS UMHU. B cucteme ynpaBiieHHs] BCE MEXAHUYECKHE OCH
nepemenienus JJIII BeiHECEHBI B KaHAI 1, OCH IepeMenieHus 1eTalu B KaHal 2, BCE TapamMeTphl
sHeprodioka — B kaHai 3. CoCTOAHUS KaHAJIOB OTOOPaKatOTCs Ha COOTBETCTBYIOIIMX IMaHENAX
COCTOSIHMS Ha IMaHENIM MHAMKALMY MapaMeTpoB. DTH MAHEIN HCIOJIB3YIOTCS JUIsl AMATHOCTUKH
HencnpaBHocTer cucteMsl YITY.

Kanan YITY mMoXeT HaXOUThCS B CICIYIOMINX COCTOSHUSAX:

— Oe3npeiicTBHE — YIIPaBICHUE MEXAHUYECKUMHU OCSIMH OCYILIECTBIIETCS BPYUHYIO.

— BBINOJHEHHEe — BBHINOJHACTCS (UKCUPOBAHHOE IIEpEeMElICHHEe 10 OCH WM

nepemenienue no nporpamme YIIY, pydnoe ynpasiieHHe OCSIMU HEBO3MOKHO.

— TOTOB K CTapTy — B KOHTPOJUIEp 3arpyk€Ha YHpaBisronias MporpaMma,
MEXAaHMYECKasl CUCTEMAa HAXOAUTCS B OXKHIAHUM 3allyCKa, B 3TOM COCTOSIHUM
BO3MOXKEH Kak 3allyCK ympasistomend nporpammsl no kHonke «ITYCK», tak un
PY4YHOE YIPABICHUE OCSIMH.

— ommbka YIIY — npu BO3HUKHOBEHHH ITOTO COCTOSHHUS HEO0OXOaMMa Tepe3arpyska
koHTposuiepa YUIIY (BelmosHsAeTCS KpaTKOBPEMEHHBIM HaXkaTHeM KHONKH «Reset» Ha
nepeHeN MaHeau KOHTPOJUIEpa).

Taxke mMaHenu KaHAJIOB COJEpXKAT MHPOPMALMIO O TEKYIIEM peXHMe paboThl KaHaja.
Pexxum paboThl KaHama ompeaenseT IMOBEAEHHE Oceld M BO3MOXKHOCTh YIPABIECHUS OCSMH,
BbIOpaHHBIMHU B KaHaJl. Mcnonb3yercst Tpu pexxuMa paboThl:

— PY4YHOH — YIIpaBJIEHUE OCAMM OCYILECTBISAETCA IIyTEM 3aJaHus IIPSIMOM KOMaH/Ibl Ha

nepeMeleHue (HapuMep, o Ha)KaTHUIO0 KHOIIKA PYYHOTO MEPEMELLIEHUS).

— aBTOMAT — YIIPaBJIEHUE OCSIMHU OCYyLIECTBIsAETCS 1o nporpamme YITY.

—  WCS — py4HOe niepeMeIieHue o BUpTyanbHbIM ocsiM (X, Z, PHI).
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3.1.2 Ilanens ynpaBieHUs MEXaHUYECKON OCBIO.

Kaxxnoifi mexaHmdyeckoll OCH COOTBETCTBYET CBOSI IaHENb YHPABICHUs, KOTOpas
COJIEPKUT:

— HaNMEHOBAaHHE OCH;

— Pa3MepHOCTb OCH;

— UHAMUKATOP COCTOSIHUSA NUTAHUS;

— KHOIIKH yTIpaBJICHMUS,

— ToJie 0TOOpakKeHUS TEKYIIETO MOJIOKEHHUS;

— ToJie 0TOOpakeHUsl yCTaBKU CKOPOCTH;

— KHOIIKa BbI30Ba MH(POPMALIMOHHOW MaHEIH.

Bremnumii Buj maHenu ynpaBieHUs] MEXaHHUECKOM OChIO TPEICTABIICHO Ha pUCyHKe 3.4.

“ | KZCH ) I i

Pucynox 3.4 — [lanens ynpaBieHus: OCblO

Nuaukatop COCTOSIHUS NMUTAHUS NMPUBOJA MOKA3bIBAET, B KAKOM COCTOSIHUHA HAXOOUTCS
IIPUBOJ:

—  CEpBbIN — MPUBOJ BBIKJIIOUYEH WJIN 3alIapKOBaH;

— KEJITBIA — IIPUBOJI BBIIAET MPEIYyIPEKICHUE;

—  3eJICHBIN — MPUBO]T BKIIFOUEH M HAXOUTCS B pab0YeM COCTOSIHHH;

— KpacHBIW — MPUBO/I B OIIHOKE.

[Tose oTOOpaXkeHMsI TEKYIIETO MOJOKEHUS COJAEPIKUT TEKYIIYI0 KOOPAUHATY MPUBOJA C
TouyHocTheio 0,01.

[Toe oToOpakeHUs YCTaBKH CKOPOCTH (CM. pUCYHOK 3.5) 0TOOpa)kaeT yCTaHOBJICHHYIO
CKOpOCTh mpuBoAa. [Ipum HakaTWu Ha ATO MOJIe, MOJB30BATENIO OYyJEeT MPEASIOKEHO BHIOpATh
OJIHy M3 IIECTH YCTaBOK WJIM 3aJaTh MPOU3BOJbHYIO cKopocTh. lllectas ycraBka paBHa
MAaKCUMaJIbHO JOIYCTHMOM CKOPOCTH JUIsl JaHHOM ocHu. B ciydae 3amaHus NpOM3BOJIBHOMN
CKOPOCTH, MPEBBIMIAIONIEH MaKCUMAIbHO AOMYCTUMYIO, IBUKEHHE 110 OCHU OyJIeT COBEPIIATHCS C
MaKCHUMaJbHOU CKOPOCThIO. ENMHUIIBI 3aaHMsI CKOPOCTH 3aBHCAT OT Pa3MEpPHOCTH JaHHOW OCH,
st oceit LX, LY, X u Z ckopocTh 3a1aeTcsi B MWJUIMMETpPax B MUHYTY, i oceit A, B, C, D, U,

V u PHI — B rpagycax B MUHYTY.
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[Mpon3BO/LHAsS CKOPOCTh

Pucynox 3.5 — Ilanens 3aaHusi CKOPOCTH 110 OCH

PydHoe mnepemenieHne no OCHM OCYUIECTBIIAETCS HAXKATUEM HA COOTBETCTBYIOLIYIO
KHONIKY ynpaBieHus. [Ipu yaepkaHWM KHONKH OCYILIECTBIISIETCS JBH)KEHUE IO OCH CO
CKOPOCTBIO, YKAa3aHHOU B T0JIE OTOOpaKeHUsI CKOPOCTH. [Ipu oTIyckaHNM KHOIIKH JBHUKEHUE T10
OCH OCTaHaBJIMBAETCS.

Buumanne! Ecaum npu JBHKEHUM 10 OCH NPOU30IIET Hae3l HA KOHEYHbIH
BBIKJIIOYATE/Ib, NPOM30LLIA Meperpy3ka [IBUraTejsi MO TOKA MJIM JApyras omuoka,
JABHMKEHHE 10 OCH OyJeT 0CTAHOBJIEHO.

[To naxaturo Ha kHOTIKY «MH(Dopmanus o npuBoae» OyAeT OTKPHITO OKHO WH(GOpMAIIUU

o npuBoje (cMm. 1. 3.1.4).
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3.1.3 ®ukcupoBaHHbBIE TEPEMEIICHUS

OkHO (UKCUPOBAaHHBIX TMEpeMelIeHui (CM. pUCYHOK 3.6) TmpenHa3Ha4yeHO s
OCYIIECTBIICHHS TEPEMEIIEHUs MPUBOJA HA ONPEACICHHOE PACCTOSHUE WM B ONPEICICHHYIO
TOuKy. B 3aromoBke OkHa OTOOpa)kaeTcss HMHICKC OCH, MO KOTOPOH OyAeT NPOW3BOAUTHCS
¢dukcupoBanHoe nepemerenue. [lepen HayanoM ABMKEHUS] HEOOXOAMMO 3a/1aTh:

—  THII IepeMeIeHus (OTHOCUTENIBHOE WM a0COIIIOTHOER);

— BCJIMYHMHY TMNCPEMCUHICHUA MWW KOHCYHYIO TOYKY (B 3aBUCUMOCTHU OT THIIA

nepeMenieHus );

HauvanbHoll TOukOl mepemeleHHsl BCer/a sBISETCS TEKyllee MOJIoKEeHUe MpuBoja. B
ciiyyae aOCONIOTHOTO MeEepeMeIleHus] B Toje BBOJA 33JaeTCsl KOHEYHas TOYKa, a B cilydae

OTHOCHUTCIIbHOI'O NICPEMCIICHM A — BEJIMYMHA IICPEMCIICHUS.

PUKC. nepemelLeHune - ocb LX x

- TS

nycCckK \

Pucynok 3.6 — OxkHo «DUKCHpOBaHHbIE TEPEMELICHUS»

Jlns 3anmycka nepeMenienns Heo0X0AUMO Ha)XaTh KHOTIKY . [Tocne sToro nuanor
3aKpOeTCsl M HauHeTcs rnepemerieHue. Jlis OTMEHBl (PUKCHPOBAHHOTO MEpeMEIeHUs
HEO0OXO0IUMMO HaXaTh KHOIIKY Ha IIaHEJIU IPUBOJIOB.

Baumanne! @uUKCHPOBAHHBIC IEepeMEIICHHMS 10  MEXaHHYECKHM  OCSM
ocyumiecTBiasTess mo nporpamme UIIY B kanajie, cOOTBeTCTBYHOIEM BbLIOPAHHOH OCH.
IloaToMy Heab3si 3agaTh HoOBOe (GUKCHPOBAHHOe IepeMellleHHe [0 TOro, Kak Oyaer

BBIINMOJTHECHO IpeAblayliee, UJd BO BPEMHA BBINMMOJTHCHUA IIPOrpaMMbl YIry.
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3.1.4 OxHo uH(poOpMaIUU O TPUBO/IE

Okno wH(pOpMau o mpuBoAe (pUCYHOK 3.7) OTOOpa)kaeT COCTOSHUS OCHOBHBIX

AJIEMEHTOB BBIOPAHHOTO TIPUBO/IA.

aoo 12 FOTOBHOCTE NPWECOE W CUMNCBOR YacTKr
Cbpoc

oL BKK

@ @ 1500.00 il 2640.00

NapkoBka NMporpaMMHbl @ KOHEHHU KK
MuHumy M MakcumMmy M

[pag‘;:m!_;;ﬂa

PechepeHunpoBaHue

MNokazaTtb

O OMoJiH.
ocChb BelnonHUThL J

Pucynoxk 3.7 — OxHO nH(QOpMAIUH O IPUBOJIE

B 3arosioBke okHa yKa3bIBaeTCs, 10 KAaKOW OCH HJIET OTOOpaKeHUE ITapaMeTpoB.
B nanenu «CocrosiHue» yKa3bIBaeTCs KOJ COCTOSIHUS NPUBOJIA U €ro onucanue. JanHbiit
KOJ| HCIIOJIb3YE€TCs ISl JUAarHOCTUKHU COCTOsHUA npuBoja. [loyHOE omnycanne KOJOB COCTOSIHUM
IIPUBO/IOB COJIEPXKUTCA B pyKoBoAcTBe mnpousBoautens — «Rexroth IndraDrive MPx-17
Diagnostics Messages». [lepBblit cuMmBO Ko1a (duciio B 16-puaHoM popmare) 0003HAUYAET:
— A — coo0IeHus 0 COCTOSTHUM IPUBOJIA; COCTOSIHUE C TAKUM HMHAECKCOM, KaK MpaBuiIo,
CUTHAJIM3UPYET 0 HOPMaJIbHOM paboTe NpuBoa;
— € — coo01ieHus 0 BHITOJHEHUU IPUBOJIOM KOMaH/;
— E — coo0mennst 0 HeMCIIPaBHOCTH MPUBO/IA; MTPU BOSHUKHOBEHHH TAKOT'O COCTOSHHSA
IIPUBOJI MOXET MPOJOJIKATh paboTy, HO PEKOMEHIYETCsl IPEABAPUTEILHO BBIICHUTD

Y YCTPaHUTh BO3HUKIIYIO HEHCIIPABHOCTD;
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— F — coobmenus o0 ommbke MNpuUBOJAA; MPH BO3HUKHOBEHHWU TAKOTO COCTOSIHUS
HEO0OXOAMMO €r0 MPOAHATIM3UPOBATH U MPUHITH PEKOMEH0OBAHHBIEC MPOU3BOIUTEIIEM
MEphI TI0 YCTPAHCHHUIO HEMCIPABHOCTH; JJII BO3OOHOBJIEHUS PabOThI HEOOXOIAMMO
nepe3arpy3uTh MUTAaHUE TIPUBOJIA.

[Manenn «Koopaunata» u «CKOpPOCTb» 0TOOpaXaroT TEKYII[YI KOOPAWHATY U yCTAaBKY
CKOPOCTH MEPEMEIIECHUS MPUBO/IA.

[Tanens «KOHEYHUKH» CIIYXKUT I BU3YyaJIbHOTO OTOOPaXKCHHSI COCTOSHUS KOHEUHBIX
BBIKJTIOUATENICd MPU MOMOIIM I[BETOBBIX MHAMKATOPOB: JIEBBIM — OTPHUIATEIIBHOTO KOHEYHOTO
BBIKJTIOYATETIS, IPABhIN — MOJIOKUTEIHHOTO KOHEYHOTO BBIKITIOYaTens. MTHAuKaTopsl MOTYT OBITH
JIBYX 1IBETOB:

—  CepbI — KOHEYHBIN BBIKIIIOYATENIb HE 3aMKHYT;

— KpacHbI — KOHEUHBIN BBIKIIOYATENIb 3aMKHYT.

ITanenn CIY’KUT 1JIsl oOeclieueHusl TaKk Ha3plBaEMOMN NMapKoBKM ocell. Ilpu

HEOOXOAMMOCTH (PU3UYECKOTO OTKIIOUEHHUS OT MEXaHMYECKOM CHCTEMBI OJIHOTO W3 JIBUTATENEH

HEe00X0aUMO:
1) BoIkiIr0ounTh NUTaHUE TPUBOJIOB.
2) Br16path nmapkyemyro ocb U OTKPBITH JUAIOT HH(POPMAIIUH O IPUBO/IE.
3) Haxxatp KHONIKY MapKOBKH OCH.
4) Joxxnatbest mapkoBKU ocH (cocTostaue npuBoaa — C1600).
5) OTKIIIOYUTH JBUTATEINb OT Pa3bEMOB U U3BJI€Yb JIBUTATENb U3 CUCTEMBI.

[Tocne BeIMOTHEHUST JAaHHOM MOCIEAOBATEIBHOCTU cucTeMa OyneT paboTocrnocoOHa mpu
OTKJIFOUEHHOM JBUTATENIE 3alIapKOBAHHOM OCH.
Jlis moJKIIFOUeHUs JBUraTeliss K CUCTEME M €ro PacrnapKOBKH HEOOXOAMMO MpOeNiaTh
CJIEYIOLLYIO ITOCJIE0BATEIBbHOCTD ACUCTBUMN:
1) BpIKIIOYNUTH IUTAHKUE IPUBOJIOB.
2) IloakmouynTh pa3beMbl IPUBOJIA K COOTBETCTBYIOIIEMY JIBUTaTEIO.
3) BriOparh pacnapkoBbIBa€MYIO OCh M OTKPBITH AHAIOT HHGOPMAIIUHU O IPUBO/IE.
4) Haxarb KHONKY NapKOBKHU OCH.
5) JHoxnatbest pacnapkoBku ocu (coctosinue npuBoga — A0012).

6) BxiarounTh NUTaHUE NPUBOAOB U MPOBEPUTH PAOOTOCIIOCOOHOCTD ABUTATENS.

Buumanue! Ilpm oTK/II0YEeHMH pa3beMOB OT JABUIAaTeJsl He3alaPKOBAHHON OCH
Oyner BblAaHa ommOKka mo 3toil ocu. /lasi mpomo/ukeHnust padorbl HeoOXoaumo Oyaer

NEPErpy3suThb NUTAaHUEC MIPUBOAOB.
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YHpaBHeHI/IC SaHapKOBaHHOﬁ OChIO HCBO3MOJXHO, INO3TOMY IIAHCIIb YIHPABJICHUA IJIA

3amapKoBaHHOM ocu Oy/eT HeJOCTYIHOM (pUCYHOK 3.8).

Pucynok 3.8 — Ilanens ynpaBneHust 3amapKkoBaHHON O0CU

Ilpumeuanue — [ 106y cHbiti cmon modcem 6bimb OMKIIOYEH O MEXAHUYECKOU CUCTEMbL,
ecnu e2o Ucnonvb3zoganue e mpebyemcs, noomomy ocu U u V npu exmouenuu komniexca ece2oa

HAX00AMmMCs 8 3anapKoO6aAHHOM COCMOAHUU.

[Tanens «IlporpaMMHBIe KOHEYHMKH)» CIY>)KUT JJIs YCTaHOBKM IPOTPAaMMHBIX
KOHEYHUKOB /Il TEKyIled KoopauHaThl. [IporpamMmHble KOHEYHMKH pabOTarOT TakXke, Kak U
annaparHble — OJIOKUPYIOT ABMKEHHME II0 OCH Jajblle pa3pelleHHbIX 3HaueHul. [ ycTaHOBKH
MOJIOKUTEIBHOTO (MM OTPULATEIBLHOI0) MPOrPaMMHOIO KOHEUHHKA HEOO0XOIMMO Ha)XaTh Ha
COOTBETCTBYIOILIEE II0JIE, IIOCJIE€ 4Yero OyAeT OTKPHITO OKHO BBOJA, B KOTOPOM OyIeT
YCTaHOBJIEHA TEKyIllas KoopauHaTa ocH. [[jist 3ajaHusl IPOM3BOIBHONW KOOPIMHATHI HEOOXO0AUMO

BBCCTH B OKHEC BBOJa TpeGyeMoe 3HAYCHHUC U HAXKATb KHOIIKY BBog |.

Buumanmue! lnsa oceit LX, LY, A u U nporpaMMHbIe KOHEYHHKH CJIYKAT ONLMEH,
MO3BOJISIIONIEH OIrPAHMYMTL JABHMKEHHE [ajibllie OIpeleeHHbIX 3HaueHuil. PeanbHoil
3alUTON OT ABAPUIHBIX CUTYalUH VI dTHX OCeH CJIyKaT annapaTrHble KOHeYHUKH. s
oceii :xe B, C u D nporpaMMHble KOHEYHUKHU SIBJISIIOTCA €IUHCTBEHHO Mepoil 3alIuThlI,
TAK KAaK aNnnapaTHble KOHEYHMKH ISl HUX He MCIOJb3YIOTCSH, MOITOMY K YCTaHOBKeE

NpPpOrpaMMHbIX KOHCYHUKOB IJIfl 9TUX oceil HYKHO IIOAXO0AUTH € 0CcO0OBLIM BHMMAaHHEM.

[Tepemenienue o aByM ocsim (LX u U) peanusyercsi ¢ MOMOIIBIO HE OJIHOTO, a JIBYX
nBurarenei. JJist ynpaBiaeHUs KaKIbIM JIBUTATEIEM CIYKHUT CBOM MPUBOJI, KOTOPOMY Ha3HaY€HA
cBOsl MexaHnueckas ock B cucreme UITY. Takum oOpazom, B cucteme UITY mpucyTcTByIOT emié
ne ocu — LX2 u U2. OguH U3 ONpHUBOJIOB SBISETCA BEIYIIMM, PYYHOE M aBTOMAaTUYECKOE
YIIPABIICHUE OCHIO OCYIIECTBIISIETCS YE€pe3 3TOT MPUBOJ. BTOpoi mpuBOa SIBISETCS BEIOMBIM U
MpsMOE yIpaBJICHUE UM 3amnpenieHo. Ho s KOHTposst COCTOSHUS MPUBOJA U €r0 KOOPIAUHATHI,

IMaHCJIb 3TOI'0 IMMPpUBOJa MOKHO 0T06pa3I/ITB B IIporpamMme orepatopa. I[J'ISI 9TOro CIIYKUT KHOIIKa
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|HOK333TI>/CK])I>ITL JOMOJIHUTEJIbHYI0 OCL|. COOTBETCTBEHHO, 3Ta KHOIKA JOCTYIHA TOJIKO

qu1st ipuBooB LX un U.

[Tanens «PedepeHnmpoBaHue» CIIy>KUT A OOHYJIEHHUsS KOOPAMHATBI BHIOpaHHOH ocw,
WIN JJIS 3aJ1aHus] el HOBOTO MPOM3BOJIBHOIO 3HaUEHMs. JTa (PYHKIUS 3allUIleHa MapoieM st
BCEX OCei, kpoMe BpamaTeabHoi ocu V. UToOBI 3a/1aTh HOBYIO KOOPAWHATY OCH, HY>KHO BBECTH

e€ 3HaUCHHE B OKHO BBOJIa ¥ HAXKATh KHOIIKY BbINOJIHNUTS|.
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3.1.5 YnpaBieHue MexaHM4eCKOU OChIO

VYnpaBieHne MEXaHUYECKON OChIO OCYILECTBISIETCS CIIEIYIOIUMH CIIoco0amMu:
— C IaHEeM YIpaBJIEHUS MEXaHUYECKOH OChIO;

—  C TIOMOIIIBIO IITYPBAJOB.

Kuonku ymnpasienus | Baeso | 51 | Bupaso | NpEeIHA3HAYEHbl I JBWKEHHUS II0

BBHIOpAaHHOW KOOpJMHATE C 33JaHHOM CKOPOCTbIO B OTPHUIATEIBHOM U TIOJOKUTEIHHOM
HalpaBJIEHUSX COOTBETCTBEHHO.

Ecnu ans mMexaHumueckoil ocu J00aBICHO JOIMOJHHUTEIbHOE YIIpaBICHHE MOCPEACTBOM
mTypBaja (CM. MMyHKT 2.2), TO NP BpaIleHNUHU IITypBaja OyJeT BBINOIHIATHCS ABM)KEHUE 110 OCH
B COOTBETCTBYIOLIEM HampasieHMH. CKOpOCTb MO OCH OyJeT ONpenensTbCsi CKOPOCTBIO,
3aJJaHHOM Ha MaHenu MpUBOAOB. IIpy 3TOM HEOOXOIUMO YUYUTHIBaTh, YTO NMPH HEAOCTATOUHO
BBICOKOM YCTaHOBJIEHHOM CKOpPOCTH, OCb MOXET HE YcCIeBaTb OTpalaThIBaTh 3aJaHHYIO
LITYpBaJIOM yCTaBKy IepeMelleHHs. B TakoMm ciydyae mpu MpekpalieHuu BpalleHMs IITypBajia
IBUKEHHE OyJeT MpOJOJKAThCS 0 BBIPAOOTKM 3aJ0KEHHOTrO IepeMmenieHus. J[ias ocTaHOBKHU
IIEPEMEIIEHUS OT IITYypPBajla MOYKHO BOCIIOJIb30BaThCS KHOIIKOM MIAHEJIN [TPUBOJIOB.

Taxxe ynpaBieHHE MEXaHUYECKUMHU OCSMH BO3MOXHO C IEPEHOCHOro MyJjbTa (CM.

nyHkT 3.3). [lns akTHBalMM MEPEeHOCHOTO MyJibTa HEOOXOAMMO Ha)XaTh KHOIMKY C CHMBOJIOM «

& » Ha KHOIIOYHOW ITaHEJIW B HWKHEH 4acTH NpOorpaMMsbl oneparopa. IlaHens npuBomoB B

IporpaMMe orepaTopa mpu 3ToM 3a0JI0KUPYETCs.
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3.2 KoHTyp u ynpasistoias nporpamma

Jlna nepememieHus 31eKTpoHHO-mydeBol nymku (OJIII) mo cThiky ucnoab3yercs
IIECTUOCEBOM MaHumynarop. s BpalieHus H3AEIUs BOKPYI CBOEH OCH HCIIOJIB3YIOTCS
mIaHmainba rmodycHoro croja. [[is Toro 4roObl 00eCeYuTh TOYHYIO TPACKTOPHUIO JABUKEHUS
Jdy4ya MO CTBIKY C 33aJaHHOW CKOpPOCTHIO, a TakKe IJIaBHOE HapacTaHUE W CIaj MapamMeTpoB
9HEpPro0I0Ka, TaKUX KaK TOK JIyda U TOK (POKYCHPOBKH, CBAapKa H3JIENHs BBIOJIHSICTCS IO
nporpamme YUITY. Jlns aBTomatuyeckoro nocrpoenus nporpammel UITY ucnons3yercs cucrema
«KoHTYyp».

B cucreme ymnpaBieHHs YCTaHOBKOW pealiM30BaHbl BOCEMb MEXaHHMUYECKHX U YEThIpe
BUPTYaJIbHBIX OCH. MeXaHWuYecKHe OCH MpUBs3aHbl K JBHUrareiasMm mnepemenieHus DJI wunu
u3zienus. BupTyanbHBIMH OCSIMHM SIBISIIOTCS MapaMeTphl JIHEProOsioka, KOTOpPbIE MOKHO
n3MeHsTh 1o mporpamme UITY. Onu nepeuunciensl B myHKTe 3.1.

Cucrema «KoHTyp» mpezactaBiseT co00il MHCTPYMEHT, MO3BOJISIOMIMNA MOJYYUTh Ha
BBIXOZIE OJIHY WJIHM HECKOJbKO IporpaMM YIIY, ucnosns3yromux Bce MMEOIIMECS MEXAaHUYECKUE
U BUPTYaJbHBIE OCH, U TO3BOJISIONIYIO BBIMOJHATH CBapKy Ja)X€ CaMBIX CJIOKHBIX W3JIEIHH.
Taxxe ¢ ee TOMOIIBIO MOKHO BBINOJHATH CIIEHUATbHbIE TEXHOJIOIMYECKHUE MPOLETyphl, TaKHUe
KaK TeCTOBBIHA MPOXOJ C MallbIM TOKOM JIy4a IO CTHIKY, CBapKa MPUXBATOK HAa M3AEIUU, CBApKa

KOCMETHYCCKOI'O 1IIBa.
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3.2.1 Oxno «KoHTyp»

Jlng co3paHus TpAaeKTOPUM CBAapKU HCHojib3yeTcsd okHO «KoHTyp» (pucyHok 3.9). Jlng
OTKPBITHS OKHA HY>KHO OTKPBITh BKJIAAKy «KoHTYp». OKHO COIEpKUT CIAEAYIOLUE JIEMEHTHI:

— KHOTKH JyIsi paboThl ¢ (haiiyiaMu KOHTYPA,

— 1ose 0TOOpa)KeHHs TUIA KOHTYPa;

—  KHOIIKU PabOTHI C KOHTYPOM;

— Ta0nuIly KOHTYypa.

MNMporpaMMa cBapku

HlEEr KOHI:-LI,EBDH CThIK 3arpysutb
KOHTYp D=220 KOHTYP

CoxpaHuTb
KOHTYp

60.00 179.62 790.13 1186.02

120.00 179.62 790.13 1186.02 z .
180.00 179.62 790.13 1186.02

240.00 179.62 790.13 1186.02 m
300.00 179.62 790.13 1186.02

CABUHYTE
M NEpPEnTH

BcraBuTtb
TO4YKY

Voanntb
TO4KY

coBur

NHBepcua
KOHTYpa

KoHTyp
3aMKHYT

KoHTyp | TexHonorus KaHanl Kanan2 KaHan 3

Pucynok 3.9 — Bknaaka «KoHTyp»

JUIsl TIOCTPOGHHS HOBOTO KOHTypa HaxaTh KHOIKY | HOBBIN KOHTYp | U BbIGpath B

BBINIA/IAIOIIEM CIIMCKE OAHY W3 MPEIYCTAaHOBJIEHHBIX CXeM CcBapku. Cxema CBapKu COJEPIKUT
MHPOPMALIMIO O BHUAE CBAPHOTO IIIBA M MEXAHHMUYECKUX OCSAX, HCIIONB3YEMBIX I CBAapKH.

JIOCTYITHBI CIIETYIONTUE CXEMBI:
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— CMelIaHHas uHTepnoysnus (ucnois3yer ocu LX, LY u Z);
— Kpyrosas unTepnossiuus (ucnonb3yet ocu LX, LY u Z);

— KoJblIeBOM CTBIK (Mcnonb3yeT ocu V, LX, LY u Z).

[Tocne BBIOOpa cxeMbl cBapku «KoNbIEBOH CTHIK», HEOOXOAMUMO 3a1aTh TUAMETP
U3JIeNHsT B TIOSBHUBIIEMCS OKHE BBOJA. WM BBIOPAHHOW CXEeMBI OyJIET BBIBEJCH B TOJC
OTOOpaKEeHMsSI THUTIA KOHTYpa, B TabJIMIle KOHTYpa OyayT H00aBIEHBI CTOJIOIBI C HEOOXOIUMBIMHU
OCSIMU.

Jlanee HE0OXOMMO 3a/1aTh OTIOPHBIE TOYKK Ha MPEANOoIaraeéMoil CBapOYHON TPAeKTOPUH.
J1JIs KOJBIIEBBIX CTHIKOB OTIOPHBIC TOYKH 33JJAF0TCSI aBTOMATHUYECKU MPU BEIOOPE CXEMBI CBAPKHU.

JI1st OCTanbHBIX CTBIKOB HY’KHO BBICTaBUTh MaHUIyJssTOp DJIII Ha mepByro TOUKY IIBA M HAXKATh

KHONKy | BeraBuTh Touky | KoopmuHaThl TOYKHM OTOGPassTCs B TabIHIe KOHTYpa. 3aTeM

nepemectuts DJIIT nanee mo Tpaekropuu CThiKa U A00aBUTH CIEAYIOIIYI0 TOUKy. KomnuecTBo
ONOPHBIX TOYEK OMPEAEIIAECTCS CIOKHOCTHIO TPACKTOPHUH. JlJI1 MPOCTOr0 JMHEHHOTO IBA MOXKET
OBITh JIOCTaTOYHO JIBYX TOYEK, JIs CJIOXHBIX IIBOB PEKOMEHJYETCs 3aJaBaTh OOJIbIIEE YUCIIO
OIIOPHBIX TOYEK.

[Tocne 3amaHus BCeX TOYEK HYKHO IEPEUTH B HAa4dalbHYIO TOYKY KOHTypa. s 3Toro
HY’KHO HaXaTb Ha MEPBYIO CTPOKY B Tabmuie KoHTypa. CKOpOCTh MEpexoia 3aJaeTcsl B OKHE
BBOJIa CKOpOCTHU. Tak ke OCyHIECTBIIAETCS HAaBUTALKAA U IO JPYT'MM TOYKaM KOHTYpa.

Koppekuust Todek KOHTypa BBINOJHSIETCA C IOMOIIBIO KHOIIKH | Cmeur | Ecim
HEOOXOJUMO CKOPPEKTUPOBATh KOOPIMHATHI KaKOH-TMOO OJHON TOYKH, HYKHO NEPEMECTHUTb
Manunyiasatop OJIII B 3Ty TOYKy, BBINOJIHUTH CMEIIEHHE II0 OJHOW WJIM HECKOJBKHM
3aIeUCTBOBAaHHBIM B KOHTYPE OCSIM, HAaXaTbh KHOIIKY U B BBINIQ/IAIOIEM CITUCKE BHIOPATH
«..TeKkymei Toukn». Eciau HE00X0AMMO CMECTHTh BECh KOHTYpP, TO HEOOXOJUMO MEpeiTH B
M00yI0 TOYKY KOHTYpa, BBIIIOJHUTH CMELIEHHE [0 OJHOM WJIM HECKOJBKMM OCAM Ha
HEOOXO/IMMYIO BEITUUYMHY, HaKaThb KHOIKY ¥ B BBINAJAIONIEM CIHCKE BBIOpPATH «...
BCEro KOHTYpay.

Korzma B KOHType MHOrO TOYEK, MPOLECC €ro KOPPEKTUPOBKH MOXKET 3aHUMaTb MHOI'O
BpeMeHHU. [l KOppeKUUH OAHOW TOYKM U IEPEXOJa K CIEIYIOIIEH HY)KHO BBIIIOJIHUTH TPHU

onepauu (CaBUr — TeKyllleld TOYKUM — MEPEXOA K cienyromient). i ynpoiienns Koppekuun

KOHTYpa CyIIECTByeT KHONKA | CABHHYTH M MEPEiiTH |, IpH HAKaTHH HA KOTOPYIO KOODIHHATHI

TOYKHU 6y,ZLYT MNepe3anrcCadbl U BBIIIOJIHUTCS MICPEXO] K CJ'IGIIYIOIJ_Ieﬁ TOYKC.

Ecnu BBeneHHast Touka HE HY)KHA, €€ MOXXKHO yOpaTh u3 KOHTypa. [[ns 3Toro Haxartb

KHOTIKY | YIaJMTh TOUKY |
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Taxxke MOXKHO IIOMEHSATh TOYKH KOHTypa MCECTaMH, IJId OJOTOr'0 HAXATh KHOIIKY

|I/IHBepcml KOHTYpa | Ota QyHKIUS MOKET PUMEHATHCS, KOT/la HallpaBJIEHUE CBAPKU HE UMEET

3HA4YCHUA U HCT H606XOI[I/IMOCTI/I NepexXoauTh B IICPBYIO TOUYKY KOHTYpaA.

I[J'I}I KOHTYpa C prrOBOﬁ HHTGpHOJ’IﬂL{HGﬁ WK AJIs1 KOJIBIEBOT'O CTBIKA He0O0s3aTeILHO

3aaaBaTb TOYKY KOHIA TPACKTOPUH. I[OCTaTOLIHO 3aaaTb TPU TOYKH, HAXKATH KHOIIKY
. Takum 06pa30M, MOCJICAHASA TOYKA KOHTYypa HAIPAMYKO 3aMKHCTCA C HepBOﬁ.
3aMbIKaHHE KOHTYypa HNPAaKTUYCCKHU BCCTAAa HUCIOJB3YCTCA JIsI KPYTOBLBIX W KOJIBICBBIX MIBOB,
TAaKXE IIpHU HGO6X0}II/IMOCTI/I, €r0 MOXHO IPUMCHHUTH K J'H/IHeI\/'IHOMy IBY. Ecmu H606XO)II/IMO
BBIIIOJIHUTEL ~ OoJiee OJIHOI'O Ipoxoda II0 TpaCKTOpHUuH, 3adaTb YHCIO IIPOXOAOB B

COOTBCTCTBYIOIIIEM OKHEC BBOJA.

Kuonka | COXpaHHTH KOHTYP | CIYXHT JUIS COXDAaHEHHS TPACKTODHH, a TaKKe

TEXHOJIOTMYECKON TaOnuibl B OTHENbHOM dpailie. Panee cCOXpaHEHHBIM KOHTYpP MOXET ObITh

BOCCTAHOBJICH C TIOMOLIBIO KHOIIKH | 3arpy3uTh KOHTYP | VIMs KOHTYpa BBIBOJUTCS B 3aTOJIOBKE

OKHa.

Ilpumeuanue — npu 6vlO0pe HO8020 KoHmypa emy npuceausaemcs ums «lIpoepamma
ceapkuy. Omo ums 6 OdalbHeuuieM UCHOAb3Yemcs 6 HA36AHUU NACNOPMA C8APKU, KOMOPbIl
dopmupyemcsa Kaxcowlli paz npu HAHCAMUU KHONKU . K umenu nacnopma npubasnsemcs
dama u epems 3anycKka Npocpammul, copmuposanuol uz konmypa. Taxum obpazom, eciu He
0asamev KOHMYPAM YHUKAIbHble UMeHd, MO 6ce NACNOPMA C8ApKU OYOYmM umemv NOXodcue
umena, maxue kax «llpoepamma ceapku 2020-09-04 14-43-56», «llpoepamma ceapxu 2020-09-
04 15-43-09» u m. 0., u Hatimu HYJ#CHbI patin cpedu HuUx Oyoem 3ampyonumenvro. [losmomy
PEKOMEHOYemcsi COXPAHAMb KOHMYP N0O UMeHeM, KOMOopoe ONUCbléaem C8apueaemyro 0emaib u

1O KOMOpOMY 8 OalbHeluleM 1e2K0 Haumu HeoOX00umMblil NACNOPM C8APKU.

[Topsimok mMOCTpOeHHS TPACKTOPHHM MOAPOOHO omHcaH B mnpwioxkeHusx [ (mms

CMeIIaHHoTo cThiKa), E (mms kpyroBoro cthika) u XK (U1 KOJIBIIEBOTO CTHIKA).
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3.2.2 OkHo «TexHoorus»

Jns 3amaHus TapamMeTpoB SHEProOJioka B IPOIECCE CBAPKU HUCMOJIB3YETCSl OKHO
«Texnonorus» (pucyHok 3.10). [y OTKpBITUS OKHA HY’KHO OTKPBITH BKIAJAKY «TexHomorus.
OKHO COIEPKUT CIEIYIOLINE JTEMEHTHI:

- HOJIs1 OTOOPAKEHUS M N3MEHEHHs OCHOBHBIX [TaPaMETPOB CBAPKHU;

— KHOTIKH pabOThI ¢ TEXHOJIOTHUECKON TaOIHIIeH;

— KHOIIKY aBTOMAaTHY€CKON T'eHepaliy U 3a1ycKa IporpaMm;

- TEXHOJIOTMYECKYIO TaOIuILy.

MporpaMMa cBapkm
OnuHa npoxopaa, ) CKOpOCTE CBapKM,
3arpysutb

MyTe, Tok @okyc, ZKOpOoCTh, TexH.
MM MA MA M/ MIAH pasze. CoXpaHuThb
il 0.00 0.0 700 360.0 KOHTYP
-y CBapka
kN 0.00 0.0 700 360.0 LLla6ion
[N 28.80 50.0 700 360.0
5l 729.55 50.0 700 360.0 DobaButb
TO4KY
B 844.74 0.0 700 600.0 M3 KOHTYpa
¥l 1382.30 0.0 700 360.0
BcraButhb
TO4KY
Voanutbe
TO4KY
HacTpoikn
nyckK
[] »

KoHTyp | TexHonorua | KaHan 1l KaHan 2 | KaHan 3

Pucynok 3.10 — Briiagka «TexHonorus»

[locne 3amanust Bcex TOUEK KOHTYpa, Ha BKiIaAKe «TeXHOJOTHs» OToOpakaeTcst oOImas
JUIMHA TpaeKTopuu cBapku. OHa Moka3aHa B MOCHEAHEW CTPOKE TEXHOJOTWYECKOW TaOJIMIIbI.

JlnuHa OJHOro Hpoxoja IO TPaeKTOpUU OToOpakaeTcst B OkHe «JlimHa mpoxona, Mm». Bces
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TPAaeKTOpUSI MOXKET pa3OMBaTbCs Ha HEOOXOAMMOE YHCIO YYacTKOB, HAa KOTOPBIX MOXHO
3aJ]aBaTh pa3HbIe 3HAUEHUS TOKA CBAPKH, TOKAa (POKYCHPOBKH, TOKOB OTKIOHEHHS MO0 X U 10 Y,
CKOPOCTH CBapKH U peXHMbI TEXHOJIOTHUECKON pa3BepTKu. B Hauasne B Tabnuie oToOpakatorcs
JIBE CTPOKHM — HAyaJlo U KOHEIl TPaeKTOPHH, T. €. HeOOXOouMas AJIMHA CThIKA JAETall, Ha KOTOPOM
CJIEZyeT BBINOJHUTH CBapKy. Ecian HeoOX0IuMo 3a/1aTh yYacTKM HapacTaHUs U Caja ToKa, MU

MEHATh TOKH B IIPOLIECCE CBApKH, HY’KHO JO0aBUTh TOYKH B TEXHOJIOTMYECKOHN Tabnuue. [ns

TOr0 HaXaTh KHOIKY | BeTaBHTh TOUKY |. 15 peIaKTHPOBAHMS 3HAYCHHIT B TEXHOIOTHYECKOl

Ta6m/1ue MMPOU3BCCTU KIIUK II0 HGO6XOHHMOﬁ sTYCHKeE. I[J'IH YAAJICHUA TOYKH MCIIOJIB30BATh

KHOIIKY | YaaauTh TOYKY |

YacTto BO3HHMKAET HCO6XOILI/IMOCTB, YTOOBI PCKUM CBApPKHU MCHAJICA HCIIOCPCACTBCHHO B

OMOPHBIX TOYKaxX KOHTypa. s TOro, 4yToObl 100aBUTh B TEXHOJIOTMYECKYIO TaOJIMIly TOUKY,

COOTBETCTBYIOIIYIO TOYKE Ha TPACKTOPUM, HYKHO HAXKATh KHOIIKY | /L00aBUTH TOYKY n3|

. ITpu HaXkaTUX 3TOM KHONKH MOSIBUTCS OKHO BbIOOpa HOMepa TOuku (pucyHok 3.11).
Heo6xomumMo B COOTBETCTBYIOIIEM TOJI€ BBOJA 3a/1aTh HOMEP TOYKM M3 TAaOIUIIBI KOHTYpa, U
yKa3aTh, Ha KaKOM Tpoxoje (Wiu 00OpoTe) HaxXOAWUTCA HykHas Touka. [Ipm HEoOXomumocTw,
MOKHO J100aBUTb B TEXHOJIOTHYECKYIO TaOJMIly BCE€ TOYKM KOHTYpa, JUIS 3TOTO YCTaHOBUTD

COOTBETCTBYIOILIYIO raJIOuKy.

Homep Toukwk (o1 1 go 12)

® Ha ogHom obopoTe Homep:

HobaenTe BCE TOYK

Ha kangom obopoTe

HNobaBUuTh

Pucynok 3.11 — Okno «/loGaBieHne TOYKH U3 KOHTYpa»

Taxke 3amoOJHUTH TEXHOJIOTMYECKYI0 Tabiuily MOXHO Mo ImabioHy. B cucreme
yIpaBJIECHUs pealn30BaHO JiBa 1a0JIO0HA: NMPUXBAaTKU U cBapka. [l Mcrosp30BaHMA I1a0JIOHA
Ha)XkaTb KHOIKY U B BbIMajaromieM cnucke BolOpaTh «IIpuxBaTku» umm «CBapkay.
[Habnon «IIpuxBatkm» wuCHOIB3yeTCS [UIA BbIMONHEeHUs mnpuxBatok. [llabrmon «Caapka»
HCIIOJIB3YETCS I CO3JaHUsl LIMKIIOB CBApPKH, HAJOKEHHUsS KOCMETHMYECKOIO IIBA, BBHITOJIHEHUS

JIOKQJIbHON TepMOOOpabOTKM HSJIEKTPOHHBIM JIydOM CBapHOTrO coeauHeHus u T.4. llpu
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NPUMEHEHUH I1a0JIOHa B TEXHOJIOIMYECKYI0 TalOJMIly 3alMChIBA€TCS 3ar0JIOBOK I1a0J0Ha U BCe
HEOOXOIUMBIE JIOTIOTHUTENIbHBIE TOUKH.

Kpome Toro cymectByer mabmoH «TexHOIOrn4ecKkuié OCTaHOB», MPHU BHIOOpPE €ro B
TaONUIly BCTaBIsIeTC CTpoka «TeXHONOrMueckuid OCTaHOB». B 3Tol Touke mpoHu30MIeT
MPUOCTAHOBKA YHPABJIAIOIIEH MpPOrpaMMBbl MO BCEM KaHajaM, IOCIE YEro OmepaTop MOXKET
nepememath DJIII, 4TOOBI POKOHTPOIMPOBATH KaYECTBO BBIIOJHEHMS IIBA, TOCJIE Yero JIMOo
MPOJOHKUTh MPOLECC CBAapKU Jajblllie MO Talnuie (A7 3TOro MOBTOPHO HaKaTh KHOIKY
), a0 mpepBaTh CBapKy B Cilydyae HEyAOBJIETBOPUTEIBHOIO pe3yibTara (IUIsl 3TOro
Ha)KaTh KHOIIKY Ha MTaHeNN BKIIFOYCHUS TIPUBOJIOB).

B cton6ue «CkopocTb cBapku, MM/MUH» 33[a€TCsS CKOPOCTb CBapKH, OHa MOXET OBbITh
pa3HOi Ha pa3HBIX y4acTKax WU MPU OTPaOOTKE pa3HBIX PEKUMOB B OAHOM KOHType. CKOpOCTh
BCerja 3aJaeTcsi B MM/MUH, JTa)Ke B CITydae CBAPKH 110 OKPYKHOCTH.

[TonpoO6HO uCHONBb30BaHUE IIAOJIOHOB ONMHMCAHO B TMpUokeHusx [l (mms JuHEHHOTO
cthika) ¥ JK (1151 KOJIBIIEBOTO CTHIKA).

Knuk mo sueiike B ctonOue «TexH. pa3B.» OTKpbIBaeT MaHENb 3aJaHUs HapaMeTpoOB
TEXHOJIOTMYECKON pa3BepTku (pucyHOK 3.12). B aTomM okHe BpIOMpaeTcss BUJ TEXHOJIOTHUYECKON
pa3BepTKH, €e mapaMeTpbl, a TaKkKe JEHCTBUE, KOTOPOE HYKHO BBIMIOJHUTH C TEXHOJIOTMYECKOM
pa3BEepPTKON — BKIIOYUTH, BBIKIIOYUTH WM OCTaBUTh 0€3 M3MEHEHHH. YKa3aHHbIE [aHHBIC

0TOOpPAa3sTCs B TEXHOJIOTMUYECKON TaliHIIe.

Bia pa3eepTri ObpaTHoe
BpaLleHne

Bknwo4nTb Boiknio4nTh OcTaBnTh

Pucynoxk 3.12 — Oxno «TexHOMOTHYECKast pa3BepTKa

[Ipu BEIOOpE Takoii pa3BEePTKH B TEXHOJIOTHYECKYIO TabIUIy 3aHOCHTCS cTpoka: « KoHir.
aumuncel 0.1x0.1; 0.0x0.0; 0; 100; 1; 0», rne «KoHI. OKpy>XKHOCTH» - BHJ TE€XHOJIOTHYECKOM

pa3BepTkH, «0.1x0.1» - ammmutyaa pazseptku 1no ocsiMm X u Y, «0.0x0.0» - cMelieHre pa3BepTKu
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no ocsim X 1 'Y, «0» — yroi moBopoTa pazepTkH, «100» — yacTrora 0OHOBIEHUS Pa3BepTKH, «1»
— JIONIOJTHUTENBHBIN MapaMeTp IJs JaHHOM pa3BEPTKH, «0» - BpalleHHE pa3BEpTKU IO YacOBOM
ctpenke (1 — B ciayyae BriaroueHus onuu «OOpaTHOE BpallleHUE).

[Tocne TOro, Kak 3ajaHa TpPAEGKTOPHsl KOHTYpa U TEXHOJIOTMYECKHE IapaMeTpsl,
HEOO0XOIMMO TEPEeUTH B HAYaIbHYIO TOYKY KOHTypa. Ilocie storo kHomka CTaHeT
akTUBHOM. [Ipn HakaTUM Ha HEe MPOM3O0MIET ABTOMATHIECKOE IMTOCTPOCHUE U 3aIyCK IBYX (WK
TpEX, B 3aBUCUMOCTU OT BBIOPaHHOM CXEeMbI CBapKH) YIPABIAIOLIMX MPOrpaMM AJs ABYX (MK
Tpéx) kananoB UITY.

Bo Bpems BbINONHEHHS CBApKU IO YIPABISAIOMIEH MpOrpaMMe, YCTaBKH MapaMETPOB
SHEpPro0I0Ka, UX U3MEpPEHHbIE 3HAUYCHUS, JaBJIEHUE B KaMepe U B IYIIKE, CKOPOCTh CBApKU U
NpOiIeHHBIN MyTh (QUKCUPYIOTCS B MAclopTe cBapku. Bce macmopra cOXpaHsAIOTCS HA KECTKOM

JHUCcKe KommbloTepa B qupekropun /home/oper/bin/passports.
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3.2.3 OkHa oToOpakeHusl yIPaBJISIONICH MPOTpaMMBbl

Oxna «Kanan #1», «Kanan #2» u «Kanan #3» ciayxar s 0ToOpakeHHUs BBITOTHAEMBIX
porpaMM TIO0 COOTBETCTBYromuM KaHamam UIIY, a takke mns pydHoil paboTel ¢ (aimammu
ynpassiiomux  nporpamm  (YII). o OTKpBITUS OKHa HYXHO OTKPBITh  BKJIAJKY,
COOTBETCTBYIOILIYI0O HOMepy KaHana. J[Is Tpex KaHajlloB OKHa OTOOpaKeHUs yIpaBstolleit
IIPOrpaMMbl UJIEHTUYHBI (PUCYHOK 3.13).

Kaxxnoe okHO 0TOOpakeHus yNnpasJIstoie MporpaMMbl COJAEPKUT:

— OKHO MpE/ICTaBJIEHUs TEKCTa IPOTrPaMMBI;

— KHOTIKM U1 paboTsl ¢ daitnamu Y1I;

— KHOIIKY 3amycka YII.

MporpaMma ceapKmn

nycK OTKpHTL CoXpaHUTb
KaHan 1 chann chann

N1 $1

N2 G90 GO1 LX=1000 LY=200 F1200

N3 G4 F1

N4 COORD(1)

N5 G90 GO1 LX=1100 LY=200 ¥=580 F1200
N7 G90 GO1 LX=1100 LY¥=300 Y=580 F1200
N8 G90 GO1 LX=1000 LY=300 Y=580 F1200
M9 G90 GO1 LX=1000 LY=200 ¥=580 F1200
NZ20 COORD(0)

N30 M30

KoHTyp TexHonorms | Kanan 1 | KaHan 2 Kanan 3

Pucynox 3.13 — OkHo «YnpaBistonas IporpamMmar
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B oxHe mnpencrtaBieHHs TeKCTa YIPABISIONIEH NpPOrpaMMbl OTOOpakaeTcsl TEKCT
nporpammbl UITY B G-komax. Ha3Banue 3arpykeHHOW IMporpamMmbl OoTOOpakaeTcs Haj 3TUM
okHOM. IIpum wucnonp3oBanum cucreMbl «KOHTyp» TEKCT mporpaMM TIe€HEpUpPyeETCs
aBTOMAaTHYECKHM M BHOCHUTh B HETO M3MEHEHMs He TpeOyercs. B TakoMm cilyyae OKHO CIyXHT
TOJIBKO JIJIsl OTOOpaXKeHUsl TeKyIeil mporpammbl. KpoMe TOro, TEKCT MporpaMmbl MOXET OBbITh
BBEJICH BPY4HYI0. [[JIs1 3TOro Hy’KHO YCTaHOBHMTH KypCOpP MBILIIM B OKHO OTOOpa)K€HHUsI TEKCTa

IMporpaMmsal U IMpOU3BOANTHL BBO/J C KIIaBUATYPHI.

Buumanne! Jlass pydynoro BBoaa mnporpammbl YIIY HeoOxoaumo o6aagathb

0a30BbIMH 3HAHMAMH G-K010B 1JIs1 KoHTposLIepa UITY Bosch Rexroth.

@aiinbr YII XxpaHsaTcs Ha KECTKOM JAHMCKe KoMmmbioTepa. [ns coxpanenus YII HaxaTh

KHOIIKY | Coxpanuts daiia |, mocie gero OyJIeT OTKPBITO OKHO paboThI ¢ daitnamu YII (pucyHok

3.14). DTO OKHO COAEPHKUT:
— cnucok YII gnsa ganHoro kanana UIIY;

— KHOTIKH U1 paboThl ¢ daitnmamu YII.

o CoxXpaHnTb
BonBaHKa
KOoNbLUO

o CoxpaHnTb
MaKCMMallbHBIN TOK KaK...
Haanmcb Ha 4Ap
TeTpasgp

Ypoanntb

Pucynok 3.14 — OkHo paboTsI ¢ daitnamu Y11

I[JISI COXpaHCHUA TpOorpaMMbl 104 CYHIECTBYIOIMM HMMCHCM HaXaTb KHOIIKY

CoxpaHHuTB |, TOCTIe Yero MOATBEpAUThH Nepe3anuch Qaiina. s coxpaHeHus MporpaMMbl MOJ

HOBBIM MMCHCM HaXaTb KHOIIKY «COXpaHI/ITb KaK...» U BBECTHU B IOSBUBIICHCSA CTPOKEC HOBOC

ums ¢aitna. s yganenus Qaiina BBAETUTH CTPOKY C MMEHEM (aiifla M HaXaTb KHOMKY
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«YDaJIUThy. ILJBI COXPAaHCHUA U YHAJICHUA NPOTrpaMMbI HGO6XO,[[I/IMO NoATBCPAUTH JeiicTBHUe

HaxaTueM KHOIKH «/la» B okHe moaTBepxkaeHus (pucyHok 3.15).

lMNopTBEPX AEHUE x

Yoanute chann test01?

Ia HeTt

Pucynox 3.15 — OxkHO IONTBEP K ACHUS

Jns 3arpy3ku mporpammsbl U3 (paiiia HakaTh KHOMKY | OTkpbITH dhaiia |, mocie gero

OyZeT OTKPBITO OKHO paboThHI ¢ daitnamu YII. DTO OKHO MPaKTUYECKH HE OTIMYACTCS OT OKHA
coxpaHeHus (aitna, BMecTo KHONOK «CoxpaHuTh» M « COXpaHUTH Kak...» OHO COAEPIKUT KHOIKY
3arpy3uTh |, npn HaxatHu Ha KoTopyto TekcT YII Oyzner BbIBe€H B OKHO IPEICTABICHMS
TEKCTa IPOrpPaMMBI.

HeoOxomumo otmeruts, uto daitmel YII s pasHbIX KaHAJIOB XPaHATCS B Pa3HBIX
mupektopusix. Jms  paborel ¢ daiimamu  YII kanama 1 ucmonb3yercss  TUPEKTOPHUS
«/programs/chl», ans kanama 2 — «/programs/ch2», nmns kanama 3 — «/programs/ch3».
Cayxebnsie YII u VII, reHepupyemble CHUCTEMOW YIpPaBICHHS XPAHATCS B IUPEKTOPHH
«/programsy, py4dHo€ U3MEHEHHUE ITUX MPOTrpamMM 3anpeIIeHO.

Knomnka CILy>KMT JuId 3arycka YII o cooTBeTcTByOIEMy KaHally.

JUis OCTaHOBKM BBINIOJIHEHHS BCEX NPOTpaMM HEOOXOIMMO UCIONb30BaTh KHOMKY

«CTOII» Ha naHeny BKJIIOYEHUS! IPUBOIOB.

Buumanue! B nepBom kaape nporpaMmbl yKa3bIBaeTcsi HOMepP KaHajla, IO
KOTOPOMY BBINOJIHsIETCS 3Ta nmporpamMa. Eciin B 0okHO nmporpamMmsl KaHaja 1 3arpy:keHa
nporpaMmma /uisi KaHaja 2 uid Hao00poT, TO MPH MOMNBITKE 3aNMyCTUTH TAKYI0 MPOrpaMmy

OyaeT BbllaHA OIMOKa!
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3.3 BakyymHas cuctema

Muemocxema BakyymHOU cucteMbl (BC) cimyXur it OTOOpaKeHHSI TEKYIIETro

COCTOSIHMSI BCEX €€ 2JIEMEHTOB, a TaKKe JJIs YIpaBlIeHUus UMH. [ mepexona K MHEMOCXEMeE

HaXKaTh KHOIKY | BAKYYMHAsI cHCTeMa | B HIKHEI 9aCTH IPOrPaMMEL.

3.3.1 O0Ourue cBorictBa demenToB BC

CocTaBisromuMu KOMITIOHEHTaMu MHeMocxeMbl BC sBisitoTCs:
— KJIalaHbl U 3aTBOPHI;

— HACOCBI;

— 3JIEMEHTHI TPyOOIPOBO/Ia;

— OKHA MOKa3aHUN JATYMKOB JaBIICHMUS,

— OKHA MOKa3aHUU JaTYMKOB TEMIIEPATYPHI;

— JATYUKY TPOTOKA U TEMIIEPATYPhI BOJIBI,

— KOMIIPECCOP;

— CTAHIUS OXJIAXKICHHS;

— naHesb pexkuma padotsl BC.

Bce knamnasbl, 3aTBOPBI, HACOCHI, OKHA MOKAa3aHHWN JTATYUKOB JABJICHHUS M TEMIEPATypPbl

COIIPOBOKICHBI 0003HAUEHUSIMH, B3SITBIMU U3 CTPYKTYPHOM CXEMbI BAKYYMHOM CUCTEMBI.

3.3.1.1 Knnanausl u 3aTBOpbI

Knamaner u 3aTBOPLI 1/1306pa>1<eHH CXCMATHUYCCKU B BHIC MPAMOYI'OJIbHUKOB C

3aKpyTJIE€HHBIMU yriamu (pucyHok 3.16):

VP3

Pucynox 3.16 — M300pakenune kinanaHa Ha MEeMocxeme BC

Hckmouennem siBnsieTcst BbIcOkoBakyyMHbId 3atBop 3BII-1000, u3-3a cBOMX pa3mepoB u

0c000r0 Ha3HAYEeHMsI OH U300pakeH B BUJE, IPUOIMKEHHOM K peaibHOMY (pUCyHOK 3.17).
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Pucynok 3.17 — U3o6paxenue 3atBopa 3BI1-1000 na mEemocxeme BC

CocrosiHME BCEX 3aTBOPOB U KJIAITAHOB MHIUIHUPYETCS CIETYIONIMMH [BETAMHU:
- CephIil — KJIalmaH/3aTBOp 3aKphIT;

— KENTHIN — KJIaraH/3aTBOP OTKPBIBACTCS/3aKphIBACTCS;

— CHHHH — KJIaITaH/3aTBOP OTKPHIT;

— KpacCHBIN — KJIaITaH/3aTBOP B OIIHOKE.

Ilpumeuanue — cocmosiHue Kianaa «owubKa» modxicem O0blmMb OOCMUSHYMO 8 Cayudae,
eciu KIanau He GblNOJHUL KOMAHOY onepamopa (Hanpumep, He OMKPuLICS) 3 0OMEe0eHHOe em)y
epems. B maxom ciayuae, HeobOX00umo 6vlasumv npuduHy He cpabameiéanus kianauma. Yawe
6ce20 9mMoO Modxcem Oblmb HeAOCMAmoyHoe OdagleHue 8030yXd 6 NHeeMocemu (npogepbme
KOMNAPeccop) uiu UMeHeHue NOJ0NCeHUS OamyuKa OmKpblmus noo 8030elcmeuem 6HeuHUX

Gaxmopos (nposepbme oamuuxii).

3.3.1.2 Hacocsl

B BakyyMHOHI cuCTeMe yCTaHOBKH MCIIOJB3YIOTCSI YETBIPE pa3HbIX THUIIA HAcocoB. Mx
1300paXkeHUsl HAa MHEMOCXEME OTJIMYAIOTCS APYT OT Apyra U NpHUOIMKEHBbl K PEalbHOMY BUIY
HacocoB. OIMH U3 BapMaHTOB OTPUCOBKM HAaCOCOB HAa MHEMOCXEME IPEJCTABICH Ha PUCYHKE

3.18.

Pucynok 3.18 — M3o0paxxenue ¢popBakyyMHOro Hacoca Ha MHeMocxeme BC

CocTtosHHEe BceX HAacocoB (a TakkKe KOMIpeccopa M CTaHLUUU  OXJIAXKJICHUS)
MHULUPYETCS CIECAYIOIMMU [IBETaMU:

- Cepblﬁ — HAaCOC BBIKJIIOYCH,
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— JKEIITHIN — HACOC BKJIFOYACTCS/BBIKIIFOYACTCS,
— 3€JICHBIM — HACOC BKIIIOUCH;

— KpacHbI! — oImnOKa Hacoca.

3.3.1.3 DnemeHTHI TPyOOIPOBOIA

DNIeMEHTHI TPyOOonpoBOaa U300paKEHbI CXEMATUYHO B BUE MPSAMOYTOJILHUKOB (MHOTIA

C DJIEMEHTAMH KPUBHU3HBI ), SIBJISIOMIUXCS U300pKEHUSIMH TPYO B pa3pese (CM. pucyHoK 6.19).

I

Pucynok 3.19 — U3o0paxenune anmemeHTa TpydbomnpoBoia Ha MHeMocxeme BC

CocrostHHEE BCEX AIIEMEHTOB TPYOOITPOBOIa HHIUIIMPYETCS CIIeTYOIIUMHE [IBETAMH:
— Ccepblil — Ha JaHHOM y4acTKe TpyOOoIpoBO/ia HET ABMKEHHSI BO3yXa;
— rony0oif — Ha JaHHOM yyacTKe TpyOONnpoBOAa MPOUCXOAMT OTKAuyKa MM HAIyCK

BO3/yXa.

3.3.1.4 OxHa noka3aHui JaTYUKOB JABJICHUS

OxHO mMoKa3aHMH JaTyvka JAaBieHus (cM. pUCyHOK 6.20) pasjeneHo Ha 2 4acTH: B
BEpXHEH OTOOpakatoTCsl MOKa3aHUS JaT4MKa, B HW)KHEH — BBHIOpaHHAs Pa3MEPHOCTH JIABJICHUSI.

UYepra yka3bslBaeT Ha MarucTpaib, B KOTOPOM JaHHBIN JaTYUK MEPSET NABJICHHE.

PT3
1.2E+05 |
[__Na |

Pucynox 3.20 — OkHO IOKa3aHWUN JaTYWKa MaBieHus Ha MHeMocxeme BC

I[J'I}I CMCHBI CAUHUI] UBMCPCHUA NaBJICHUA C Imackajeu Ha MM.pPT.CT. U 06paTHO, oreparop
MOJKET HaXXKaTh Ha OKHO JIFOOOT0 JaT4yuKa JaBJICHUS. HpI/I 9TOM M3MCHATCA CAUHHIBI U3MCPCHUSA

BCCX JATYMKOB AABJICHUSA HA MHEMOCXEMC.
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3.3.1.5 OxHa noka3aHuil 1aT4UKa TEMIIEPATYPBI

JJiss KOHTPOJISl TEMIIEpaTyphl Macia U Kopmyca nuddy3noHHOTO Hacoca Ha MHEMOCXEMe
BC BbIBenieHbI OKHA TTOKa3aHUI TaTYMKOB TeMITepaTyphl (CM. pucyHok 3.21).

18.7
°C

Pucynox 3.21 — OxHO noka3aHuil JaTdrKa TeMIiepaTypsl Ha MEeMocxeme BC

Pabouas Temmeparypa macia aud@y3MOHHOTO Hacoca MOXeT Kosebatbcs oT 250 1o
280°C, B 3aBUCHMOCTH OT YpOBHS Macja, YPOBHs MPOTOKA BOJbI U KIUMATHYECKUX YCIIOBUH.
Temneparypa Beime 290°C  sBnsieTcss OMacHOM, IPU TaKOW TeMIleparype MNPOU30UIET
aBTOMATUYECKOE OTKIIOYEHHE HACOCA.

Temmeparypa kopmyca paboTaroliero Hacoca He JobkHa mnpesblmath 50°C, mpu

JOCTHKEHUH TaKOW TeMIIepaTyphbl TPOU30MIET aBTOMATUYECKOE OTKITFOYEHUE HACOCA.

3.3.1.6 JaTunku OpoTOKA U TEMIEPATypPbl BOJbI

I[aTLII/IKI/I IIPOTOKAa U TEMIICpATyphl BOJAbI CXEMATUYHO I/1306pa)KCHBI B BHJC HEOOJIBIINX
KpYyTOB. Ot JaTYUMKH BCCTraa 1/1306pa>1<a10TcsI napamy, CJICBAa HAXOOUTCA NATYHUK TEMIICPATYPHhI,
ClipaBa — OaT4YWK IIPOTOKAa BOJBI. Taxoxe paaoM € OAaTYUMKAMH IMOKa3aHa HUX pPa3sMCPHOCTb —

rpagycel o Llenbcuto U TUTPBI B MUHYTY (CM. pUCYHOK 3.22).

1)

°C njm

Pucynok 3.22 — M300pakeHue aTYMKOB MPOTOKA U TEMIIepaTyphl BoAbl Ha MHeMocxeme BC

CocTosiHHE BCeX TaTYUKOB NMPOTOKA MHAMIIUPYETCS CIIEIyIOINIMMH LIBETAMU:

—  CepbIil — MPOTOK BOJBI HUKE HOPMBI;

— roxy0o0ii — MPOTOK BOJIBI B HOPME;

CocTosiHHE BCeX TaTYUKOB TEMIIEPATYPHI BOJIbI HHIULMPYETCS CAEAYIOIUMU [IBETAMMU:

— 3eJICHBIN — TeMIIepaTypa BOJIbl B HOpME — PabOUHil peKnM;

—  KeINTHI — TeMIlepaTypa BOJbI MIPEBBIIIAET HOPMY — OTIACHBIN PEXKIM;

— KpacHbIi — TeMIiepaTypa BOJbl JOCTUIJIA KPUTHUYECKOIO 3HAUEHUS — KPUTUYECKUI

peXKUM.
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3.3.1.7 Kommpeccop

N3o6paxkenne kommpeccopa (pUCYHOK 3.23) HHAMIUPYETCS CIESTYIONIMMH [IBETAMU:
—  3eJICHBII — KOMIIPECCOp BKIIOYEH, AaBIICHHE BO3AyXa B HOPME;
—  KEJTBII — KOMITPECCOp BKIFOUEH, HEJOCTATOYHOE JAaBIICHHE BO3/IyXa;

—  Cepblif — KOMIIPECCOP BBIKJIIOYEH.

NP1

Pucynok 3.23 — M3o0paxenue komnpeccopa Ha MHeMocxeme BC

[Ipy mepBOM BKJIIOYEHHHM KOMIIpeccopa OH paboTaeT 10 CO3JaHUS HEOOXOJUMOTO
naBieHus B THeBMoceTu. Pabouee naBneHue ycTaHABIMBAETCS Ha pelie NaBIECHUS U COCTaBISET
5-6 atmocdep. Eciu xommpeccop He co3maér pabouee AaBleHHE B TEUEHUH 5-6 MUHYT,

HGO6XOI[I/IMO MMPOBCPUTH MHCBMOCHUCTEMY HAa HAJIMYUC YTCUCK BO3yXa.

3.3.1.8 Crannusg oxiaaxX 1€Hus

N300paxeHne cTaHIUU OXJIaXACHUS (PUCYHOK 3.24) BBITTISAUT CIASAYIOUUM 00pa3oM, ee
COCTOSIHUE TAK)K€ MHJIULIUPYETCS] aHATOTUYHBIMU LIBETAMMU:

—  3€JIEHBIH — CTaHIUS OXJIAKICHMSI BKIIOUEHA;

—  CepbIi — CTAaHIUS OXJIAK/ECHUS BBHIKIIIOUCHA,

—  KEITBIN — CTaHI MU OXJIaXKACHUA BKJIFOYAETCS1/BEIKJIFOYAETCS.

NW1

Pucynox 3.24 — M3o00pakeHne CTaHINKN oXJIaXKAeHHS Ha MEeMocxeme BC
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3.3.2 YacTu BaKkyyMHOM CUCTEMBI

MHemocxema BaKyyMHOH CHCTEMBI YCIIOBHO pa3JielieHa Ha 3 4acTH:
— BaKyyMHas Kamepa,
— MAarucTpaJiid OTKa4KH M HaIlyCKa B KaMepy;

— TmaHe’b BbIOOpa pexuma padotsl BC.

3.3.2.1 BakyyMHas kamepa

Jannast yacth MHeMocxeMbl BC copepKHUT cXeMaTHUYHOE H300pa)K€HHE 3JIEKTPOHHO-
ontuyeckoit kosoHHbI (DOK). B coctaB DOK Bxonsr:

— 3JeKTpoHHO-1y4eBas mymika (DJIIT);

— 1mbep (VE1);

— Ttypbomonexysipubiit Hacoc (TMH);

— JIaTYUKH JaBiieHus B kamepe, DJII1 1 MexXCTEHHOM NPOCTPaHCTBE;

— TI0JIE BBIBOJIA BpEMEHH 10 ocTaHOBKA TMH;

— kunanad orceuku TMH (VPT);

— TOBBICUTENBbHBIN UPKYISAIUOHHBIN Hacoc (NW2).

Takxe Ha BakyyMHOH Kamepe U300pakeHbl IBEph KaMephbl U MEKCTEHHOE MPOCTPAHCTBO

KaMmepsl (CM. pUCyHOK 3.25).

PT4 PT5

(Kamepa)

1.0E+05
“ °C nfm
290
i\h..l..J

NW?2
11 1 ]

Pucynok 3.25 — N3o0paxenne BakyyMHOM kamepsl Ha MEeMocxeme BC
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3.3.2.2 MarucTtpaii OTKauKH U HaIlyCKa B KaMepy

Jannast yacte MHeMocxeMbl BC nokaszana Ha pucyHke 3.26 U COOEpKUT CXEMATUYHOE
n300pakeHre MarucTpayieil OTKA4KM W KJIAaHOB HAITycKa BO3IyXa B Kamepy. Bce aieMeHTHI

MHEMOCXEMBI YK€ OBbLIIM paCCMOTPEHBI PaHEee.

VP3 VPS5
PT3
[ __11a__
VP6 iy
_
— VP7 PT2 L
NZ2 | ‘
NP1
(KoMmnpeccop KB7)

Pucynoxk 3.26 — Marucrtpany oTKa4Ku U Halmycka Ha MEeMocxeme BC

BakyyMHas cucrema COCTOUT U3 BHICOKOBAaKYyMHOM BETKHU ¢ AU((Py3MOHHBIM HACOCOM U

u3 (popBaKyyMHOH BeTKH. B HOpMasibHOM pexume paboTaroT BCe HACOCHI.
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3.3.2.3 Ilanens BeIOOpa pexxuma padboTsl BC

PexumMbl paboThl BAKYYMHOM CHCTEMBI MOJPA3JENAIOTCS Ha PYYHbIE U aBTOMAaTUYECKHE.
B pyuHBIX pexnmax Bce AECUCTBHUS BBINOJHAIOTCS omnepatopoMm. Peann3oBaHO ABa pydHBIX
pexxuma — pexxuM 0e3 OJIOKMPOBOK M HENOCPEJICTBEHHO py4YHOH pexkuM. B aBromarmueckom
peXUMe onepaTop TOJIBKO BHIOMPAET PEXKHM, IIOCIIE YET0 KOHTPOJUIEP BBIMOIHAET HEOOXOJUMYIO

MOCJIEIOBATENbHOCTD JeMCTBUI. ABTOMAaTHYECKUE PEXHMbBI pabOTHl pPacCMOTPEHBI B IYHKTE

6.3.4.

Buumanune! ABTOMAaTHYeCKHE PeKMMbI BKJIKNYAKT B ce0s B3auMoJAelicTBHE C
BaKyyMHoil cuctemoii JJIII, mo3Ttomy mpm 3amycke aBTOMATHYECKOr0 PeXHMa HYKHO
yoenutbest B Haauuum cBsisu ¢ BKY. Ecau cBsi3m HeT, TO aBTOMATH4YeCKHH aJrOPUTM

MOKET BBINMMOJHUTLCHA HE 10 KOHIIA WM HEKOPPEKTHO.

st oroOpaxkeHHs TeKymero pexuma padotsl BC ncnosnp3yercst manenb pesxxuma padboThl
BC (cm. pucynok 3.27). OHa COOEpKHUT:

— TIaHeJb Ha3BaHMS TEKYILETO PEXKHMA,;

— TaHeJb BPEMEHH BBIITOJHEHUS PEKHMA;

— IMaHCJIb COCTOSAHUA TCKYLICTO PCKHUMaA.

Pex<iam paboThl BaKyyMHOW CACTEMbI
BelnonHeH
OTKkayKka KaMepbl
00:00:00

Pucynok 3.27 — Ilanens «PexuM paboThl BAKYYMHOW CHCTEMBID»

[Tanens Ha3BaHUS COACPKUT HazBaHWE Tekymiero amroputma paborel BC. Tlocme
OKOHYAHHUSI BBIMIOJHEHUsI aBTOMAaTU4YecKoro anroputma, BC nepexoaut py4yHoi pexum. Pexum
paboThI, MPEIIIeCTBOBABIINMA TEKYIIEMY, IIOKAa3aH B COOTBETCTBYIOLICH MaHEIH.

OKHO BPEMCHH BLIIIOJTHCHHA PEXKHMA IMMOKA3BIBACT BPEMS BBINTOJIHCHUA TCKYIIECTO PEXKUMa

pabotel BC. B cinyuae HeaBTOMaTHYECKOTO pekrma B okHe oToopaskaercs Bpems «00:00:00.
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3.3.3 Pyunbie pexxumbl pabOThI

B mporpamme omepaTtopa peann3oBaHO [Ba PYYHBIX pexkuma pabotel ¢ BC: 06e3
ONMOKMPOBOK (Hamaaka) ©W ¢ OJIOKUpOBKaMH (py4yHOe ympaBiieHHe). PydHOW pexum
MOAPa3yMeBaeT OTKPHITHE/3aKPHITHE KIANIAaHOB M 3aTBOPOB M BKJIIOUEHHE/BBHIKIIFOUEHHE HACOCOB
0e3 MpUMEeHEHHUs] aBTOMAaTUYECKUX aIrOPUTMOB.

[Ipn HakaTuu Ha KiIamaH Wik Hacoc Ha MHemocxeme BC TOSBHTCS OKHO COCTOSTHUS
JTAHHOT'O JIEMEHTA.

OTO OKHO COJICPIKHUT:

— 0003HauYcHHE JIEMEHTa HA MHEMOCXEME;

—  €ro MoJIHOE Ha3BaHUE;

—  CTPOKY COCTOSIHHSI SJIEMEHTA;

— TabauIly MOKa3aHUW JATYMKOB (11 HACOCOB);

— KHOIIKY YIpaBJICHUS SJIEMEHTOM;

— KHOIKY 3aKpBITHS JAHHOTO OKHA.

Paznuunble BapraHTBI OKOH COCTOSTHUSI DJIEMEHTOB BaKyyMHOH CHCTEMBI TOKa3aHO Ha

pucyHke 6.28.

VP52 ND2 NP1
K.nanaH MHeBMO3Nek TpWHeCKIA Oudbdoy3noHHEIR Hacoc Komnpeccop
AVBS-ISO-63-P2-E H-1000 K-B-7
[2akpeIT] [BeIKIO4YeH]

| Benn4nHa | 3Ha4eHne BennunHa | 3Ha4eHne |
CKprTb MuTaHne Bk, FoToBHOCTH Brn.
Meperpes Bk, M TaHue BK.
Pene KOHTPONA ToKa Blk, MNeperpes Bl

TemnepaTypa 18.9
CKpbITb |

VP13 MpoToK BEpxHWEA, AfMiaH 0.0

K.namaH MHeBMO3MeK TPHeCKIRA ;e””epawpa ”f"’:o""‘ 380'3
AVBS'KF'25'P‘E POTOK HAMHWKA, A/MAH N

S demkpwtl e
MpoTOK NOBYLLIKW, N/MUH 0.0

TemnepaTypa NpoToK.,, 17,1
CKprTb J Bpema paboTel (4] 26.5
CKpbITh |

Pucynoxk 3.28 — Oxna cocrosHust 3nemenTos BC

Tabnuia noka3aHui JAaTYMKOB COACPIKUT 3HAUCHUS TaTYNKOB, CBS3aHHBIX C BHIOPAaHHBIM
HacocoM. B ciyuae OTCyTCTBHSA CBSI3M C JATYMKOM TEKyIlee IMOKa3aHWe OyJeT OKpallieHO B
PO30BBIH 1IBET.

Knomnka ympaBneHus 5J€MEHTOM MpeAHa3HaueHa AJIsi OTKPBITHS/3aKPBITUS KJIAlaHOB U

3aTBOpPOB U BKJIFOUEHUS/BBIKIIOUEHHST HAcocoB. Ilocae Ha)kaTHs KHOIKK HAYHETCS BBIIOJHEHHE

TOTO JEHCTBHS, HA3BaHHE KOTOPOrO HANHMCAHO HA KHOMKe: | OTKPBITH/3aKpbITh | MIH
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|BKJIIO‘II/ITL/BLIKJI]O‘1HTL | Ecnu Ha nmaHHBIA AJIEMEHT yCTaHOBJICHA OJIOKMPOBKA, TO KHOIKA

ynpasiieHus: OyZeT HeakTUBHOM. CIMCOK OJOKMPOBOK MPUIaraeTcsi B IPUIOKEHUH A.
Ilpu nonsiTke mepexona B pexum «Hamanka» Oyner mokasaHa maHenb BBOJAA JUIS

BBezieHus naposis. [lo-ymonganuio, naposis ycTaHOBIIEH B 3HaueHHE «124816».
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3.3.4 ABTOMaTUYECKHUE PEKUMBI paOOTHI

B aBromaTmueckoM pexume BCS He0OXonuMasi TOCIEIOBATEIBHOCTh JIEHCTBUI

BBITTOJIHACTCA

CaMOCTOSITENILHO ~ KOHTpoJuiepoM.  OmepaTtopy  HEoOXOAMMO  BBIOpaTh

HEOOXOIUMBIA aNrOpUTM, Ha)XaB COOTBETCTBYIOIIYIO KHOIKY Ha KHOIOYHOM maHenu (cMm.

puCyHOK 3.29), ¥ MOATBEPIUTH €TO BHITIOTHEHHE.

MoproroBka

opBakyymMmHan

OTka4ka Hanyck 3aBepLleHne
oTKa4kKa

Pucynox 3.29 — Knonku 3amycka aBToMaTudeckux pexumon BC

OHGpﬁTOp HMECT BO3MOXKHOCTL 3allyCTUTh OAWH M3 CICAYIONIUX AaBTOMATUYCCKUX

PEXKUMOB PaOOTHI:

Anroputm «IloaroroBka.

DTOT aNropuTM CIYXKHT JUI MOATOTOBKH K padore auddysnonnoro nacoca NDI.
ITocne 3amycka 3Toro aiaroputma OynyT 3akpbiThl kianansl VP2, VP7. Jlanee
BBITIOJTHSIETCST BKIItOUeHHe (popBakyymMHoro Hacoca NL1 um oTkauka Maructpaiu
Hacoca 0 3ajaHHOro paasieHus no natuuky PT2. Ilocne sToro BeImomHsercs
npoBepKa aaBieHus B JuQQy3noHHOM Hacoce 1o aatuuky PT1. Ecinu onu Bblme
[IPElyCTAaHOBJIEHHOI'O 3HAYEHUs, TOTJA BBINOJHAETCS OTKpbITHE KianmaHa VP2 u
OTKayka Hacoca J0 HeOOXOAMMOIO [aBJIEHUS; IIOCJI€ S3TOr0 BBINOJIHAETCA
BKItoyeHne Hacoca NZI1. Ecnu naBnenue B Iu(@Py3MOHHOM Hacoce HUXKe
IIPElyCTAaHOBJIEHHOIO 3HAYEHUs, TO CHAaydaja BBINOJHAETCS BKitoueHue NZI, a
3ateM OTKpbITHE KiarnaHa VP2. [locne moHwkeHus naneHus B auddy3noHHOM
Hacoce ND1 mo marumky PT1 nmo 3HaueHus ¢opBakyyma, MPOUCXOIUT €ro
BKitoyeHue. [locne mporpeBa macna B 1u¢¢y3HOHHOM Hacoce 10 3aJaHHOTO
3HaueHus, anroput™ «lloaroTroBkay cunTaercs 3aBEpLUICHHbBIM.

Anroput™m «@opBaKyyMHasi OTKAYKA).

OTOT aNroOpuTM CIY>KUT AJIA CO3LAHMS B KaMepe MPOMEKYTOYHOIO BaKyyMa U
BBINOJIHsAETCS 0e3 MporpeBa M MOAKIIOYEHHs K Kamepe anpdy3uoHHOrO Hacoca.
JInsi BBITIOJTHEHHUSI 3TOTO AITOPUTMA HEOOXOJMMO YTOOBI JBEpPh KaMephl OblLia
3aKpbITa U NpuxkaTa. B Hauane BBINOJHEHHS aJrOpUTMa MPOMCXOAUT 3aKpBITHE
KJ1araHoB Hamycka B kamepy (VP4, VPS), a takxke knananos VP3, VPS5 u VP6.

ITocne storo mpoBepsieTcst AaBieHHe B kKamepe. Ecim B kamepe atmocgepHoe
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JaBJIEHHE, TOI1a OTKphIBaeTcs 3atBop VP3, mocne uero Bkiouaercst Hacoc NL2.
Ecin B kamepe mpoMeXyTOUHOE JaBJIEHHE, TOTJa CHayajda BKIIIOYAETCS HAcoC
NL2; 3arem, mocie OTKauYKd MarucTpayid JI0 JaBJICHUs, OJIM3KOMY K JABJICHHUIO B
Kamepe, oTkpbiBaeTcs 3arBop VP3. Ilocie cHMXKeHMs NaBleHUs B KaMepe HUXKe
3HaYeHMUs BKIIOYEHUs Hacoca Pyrca NZ2, Beimonssercs ero BkiaroueHue. llpu
JIOCTIDKEHHM B Kamepe JMJaBlICHHS HIDKE 3HAueHHs (OpBaKyyma, ajJrOpUTM
CUMTAETCS 3aBEPIICHHBIM.

Anroput™ «OTKa4YKaY.

JUnsi BBIMIOJIHEHUSI 3TOTO AITOpUTMa HEOOXOJIMMO YTOOBI JBEPh KaMmephbl Oblia
3aKkpeiTa U npwkara. [locie 3amycka anroputMa OyJeT BBIMOJHEHO BKIIOYEHUE
¢ Gy3UOHHBIX HACOCOB (€CIM OHM HE BKJIIOYEHBI), B MOpPSIKE, ONMHCAHHOM B
anroputme «IloaroroBka». 3ateM BBINONHAETCS (POpBaKyyMHasi OTKaUKa KaMephbl,
BKIJIIOUatoasi B cebs Te ke JAeicTBUA 4To W B anroputme «DopBakyyMmHas
otkayka». llocme 3aBepmieHHs (OpBaKyyMHOW OTKaukd CHCTEMa OXHIAeT
HarpeBa au@dy3MOHHOTO Hacoca 10 3aJaHHOW TemriepaTyphl. [lo mocTmxeHuun
3TOM TeMIlepaTypbl BBINOJHSAETCA OTKpbhiBaHME 3atBopa VPI. Jlanee cnemyer
COBMECTHasi  OTKayka Kamepbl  (OpBaKyyMHOM ¥  BBICOKOBAaKYyMHOU
MarucTpajiiMi 10 JOCTHKEHHUS BaKyyMa B KamMepe HW)KE 3a/laHHOTO 3HA4YEHUS.
[Tocme »TOoro mnpoucxoauT 3akpbiBaHue 3arBopa VP3 u mnocienoBarenbHOE
BBIKIIIOUeHHEe HacocoB NZ2 m NL2. Ilocne moctmwkeHuss B Kamepe padbouero
BaKyyMa anroput™ «OTKayKa» CUMTAETCS BHIIIOJHEHHBIM.

Anroput™m «Hamyck».

Jlnst BeimonHeHUs anroputMma «Hamyck» HeoO6xoammo dYTOOBI  yCKOpsIoIee
HaIpspKEeHUE ObLTO BRIKITIOUEHO, mMOepHbIN 3aTBOp mymiku (VE1) u kmaman TMH
(VPT) 3akpertsl. Ilocie 3amycka JaHHOTO alropuTMa BBIITOJIHAETCS OTKIIIOUEHUE
IIPUBOJIOB, CIIUpAJEH, AUCKa BHJIEOCUCTEMBI U 3aKpbiTue 3aTBOpoB VP1 m VP3.
BoinmonHsieTcss OTKphITHE KiamaHa Hamycka B Kamepy VP8 Ha HeOousbioif
WHTEpBall BpEMEHH, JMJIs MPOBEPKH TEePMETHYHOCTH  ImmOepa M 3aTBOpa
muddy3nonHoro Hacoca. Ecnu oguH M3 3aTBOPOB HErepMeTHYEH, TO aJITOPUTM
«Hamyck» 3aBepiiaercss ¢ Bblaaued npenynpexaeHus oo ommOke. Eciu uepes
3aJJaHHBI MHTEpBajJ BpEMEHU JlaBieHHe B AU(PPY3MOHHOM HACOCE U B IMYIIKE HE
M3MEHSETCS, TO BBIMOJIHIETCS OTKPBITHE KilanaHa Hamycka VP4, a mo ucreueHun
3aJJaHHOTO BPEMEHH, ero 3akpeitue. [locne atoro anroputm «Hamyck» cunraercs
BBITIOJITHCHHBIM.

Anroput™ «3aBepuieHue padoTbI»
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JIns  BBIMOJIHEHMS alrOpUTMa «3aBeplieHHe padoThl» HEOOXOJUMO UYTOOBI
yCKOpsitolllee HanpsbKeHue ObUIO BBIKITIOYEHO, mnOepHbId 3aTBOp nymiku (VED) u
kinarman TMH (VPT) 3akpeitel. [locne 3amycka JaHHOTO ajaropuTMa MpOUCXOJIUT
3akpeiTue 3aTBOpoB VP1 m VP3. Ilocime 3TOro BBINOJHAETCS BBIKJIIOYEHUE
HacocoB NDI1 u NZ2. Ilocne octaHoBku poTtopa Hacoca NZ2, MpOUCXOIUT
OTKpBITHE KiamaHa Hamycka VP6 u Beikmiouenue Hacoca NL2. Ilo ucreuenuun
BPEMEHHU Hamycka, kinanaH VP6 3akpeiBaercs. [locne octeiBannsa Hacoca ND1 no
YCTAaHOBJICHHOM TeMIlepaTyphbl, 3aKpbIBaeTcsi 3aTBOpP VP2, BBIKIIIOUaeTCs HAcoC
NZI1. 3areMm BbInonHsAETCs BBIKIIOYEHUE (opBaKyyMHOro Hacoca NL1 u Hamyck
BO3lyXa B ero marucrpaib. [Io WcCTedeHMM BpEMEHM HAlyCKa, BBIIIOJIHACTCS
3aKphITHE KilamaHa Hamycka VP7. 3arem BBIKIIIOYAIOTCS CTaHIUS OXJIaXIACHUS

NWI1 u komnpeccop NP1, anroputm «3aBepiieHne padoThl BBITOTHEH.

Bce nelictBusi cucrembl mpu paboTe aBTOMAaTHMYECKOTO aJIrOpUTMa 3aHOCSTCS B JIOT
MIPOrPaMMbl U MOTYT OBITh IPOCMOTPEHBI ONIEPATOPOM.

B ciydyae HEBO3MOXXHOCTHM BBIMOJHEHUS Kakoro-aubo 3Tama aBTOMAaTHYECKOTO
aJITOpUTMa MPOU30IIET OCTAHOBKA BBIMOJHEHUS 3TOTO JIrOPUTMa C BbLAadel cooOuieHus ob
omrOKe U Mepexo/] B pyYHOH PeKHM.

YcTaHOBNIEHHBIE 3HAUEHUS, UCIIOJIb3YEMbIE CUCTEMOM MPU aBTOMATHYECKUX alrOpUTMaXx,

MO>KHO MPOCMATPUBATh U PEAAKTHPOBATH (CM. paszzen 3.6).
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3.4 YnpasieHue nmapamerpamMmu 3HeproOIoKa

DneMeHTHl ymnpaBieHus mapameTpamu sHeprodmoka DJIA-60M pacmonokeHbl B JIEBOMH
BEpXHEH yacTu sKkpana (cM. pucyHok 3.30).

Hamuuue cBs3u 110 ¢ kontpomepom DJIA-60U mnauuupyetrcs namnodkon «JIA» Ha
naHenu «CBs3p ¢ moacucreMammu». CBs3b MEXIY YCTPOWCTBAMHU OCYIIECTBISETCS IO CETH

Ethernet.

VcKkopAaw wee U yck., kB U aan., kB | oTKNoHeHWa no X, MA
i Eniim®| o

| oTKkNnoHeHWA No ¥, MA

W bomb., BT— T[lpobon— BpewMsa, 14—

Katon 0.0
e | N W EXE | [Fl ] ooy

Tok nyua, MA

CBapka

Tok cpokycupoBku, MA —

Cron

Pucynok 3.30 — DnemeHTH ynpaBiaeHHs TapaMeTpaMu HEPTroOIoKka

Kaxnpiii mapamerp wuMeeT mMoJjie BbIBOJA TEMHO-CHHETO I[BETa, B KOTOPOM C
YCTaHOBJICHHOW TOYHOCTBIO OTOOpakaeTcs ero Tekyllee 3HadeHue. B mose romyboro iBera
oToOpakaeTcs TeKylas yCTaBKa NaHHOro mapameTpa. M3MEeHSITh MOXKHO TOJBKO YCTaBKY
napamerpa, IJs 3TOro HeoOXOJUMO HaKaTh Ha COOTBETCTBYIOIIEE TOJIE, IMOCIE YETrO MOSIBUTCS
MaHe b BBOJIA.

[Tapametpsl «Tok myda, MA», «Tok dhokycupoBku, MA», «Tok OTKIOHEHHS 1O X, MAY,
«Tox oTknoHeHus M0 Y, MA» UMEIOT KHOTIKH YMEHBIIEHHUS («-») U yBeInueHus («+») 3HauUeHUs
napametpa. [Ipy HaxkaTUu Ha COOTBETCTBYIOIIYIO KHOMKY MPOUCXOJIUT M3MEHEHHE BEIUUYHMHbI
YCTaBKH TapamMeTpa Ha MpeayCTAaHOBJICHHOE MpupaiieHue. BemnyuHbsl mpupaiieHuii, a Takxke
MaKCUMaJlbHble€ U MUHUMAJIbHbIC 3HAUYECHHUSI BCEX IMAPAMETPOB NPHUBEACHBI B IPUIOKEHNH b.

I[J'IH BKJIFOYEHHMS ITUTAHUS OJIOKOB OTKJIOHAIOIIHNX CHCTEM 90K HCIIOJIB3YIOTCS KHOIIKH

|OC X | u | OC Y| COOTBETCTBEHHO. /{151 pa3penieHrs BKIOUECHUS YCKOPSIOIIETO HANPSKEHUS U

JUIS BKJIIOYEHMSI KaTOJla MCIOJIB3YIOTCS KHOIKHU | Yckopsiiomee nanpsikenne | u | Karog
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COOTBETCTBEHHO. BK/IIOUEHHE YCKODSIOIIEr0 HamnpsDKEHWs POU3BOJUTCS CO  CTOMKH
sHeproOioka. Knonku WCIOJIb3YETCS JUIsl BKIFOYEHHSI COOTBETCTBYIOILIEIO peXHUMa.
JUJ11 MTHOBEHHOT'O BBIKJIFOUEHUS JIy4a CIIYXKUT KHOIIKA .

Ecin  BbllonHsieMoe — JEeHCTBHME  HEAONMYCTUMO, KHONKM  yHOpaBieHUs  OyayT
3a0mokupoBaHbl. Jlmsi  TOro 4YTOOBI MPOCMOTPETH  OJIOKUPOBKH HYXHO Ha)xaTh Ha
COOTBETCTBYIOIYIO KHOIKY, TOCJ€ Yero IMOSBUTCS BBIMAJAIONIMNA CHHCOK BCEX OJOKUPOBOK.
JleficTByrone OJIOKMPOBKM OTMEUYEHBbl KpacHbIM LBeToM. llocie ycTpaHeHHs OJIOKHPOBOK
KHOIIKA yIPaBJIEHUs CTaHET JOCTYITHOM.

[Tanenp ympaBiieHHsT OCBEIIEHWEM 30HBI CBapKd UCHOJb3yeTCsl MMl  yHpaBlIeHUS
OCBEILIEHUEM 30HBI CBAapKd NpPU MOMOIIM BOJIbGPAMOBBIX crupaneil. J[ias BKIOYEHHUS H
BBIKIIOUCHNMS CITMpANell HMCIoib3yercss KHomka | Cnmpansb | BiiiodeHne M BBIKITIOYCHHE
cnpaieil BO3MOXKHO TOJBKO Mpu paboueM Bakyyme. s ynpaBieHHsS SPKOCTbIO CBEUEHUS
crMpasei UCIONb3YIOTCS KHOMKU «+» U «-». Kaxkioe HaxkaTHe STUX KHOMOK YBETUYHMBAET WIIH
YMEHBIIAET HANpsDKEHUE YIpPaBJIEHUS coupanbio Ha | BonbT. MakcuManbHON SIPKOCTH

COOTBETCTBYET HamnpskeHue 10 BOJIbT.

ITpu Brmouenun DJIA-60U Oonbinas 4yacTe ACWCTBUM BBINOJIHIETCS W3 HPOTPAMMBI
oreparopa, HO HEKOTOpbIE JACWCTBUS JOJDKHBI ObITh BBHIIIOJHEHBI ¢ KHOTIOYHOM MaHENIH CTOWKU
DJIA-60U. Tunosoit nopsaok BriaoueHus IJIA-60U cnenyromuii:

1) B kamepe nHeoOxomammo coznath aaBineHue Hiwke 0,0511a. CraHius oxjakIeHUS MPHU
3TOM JI0JIKHA OBITh BKIIOUYEHA.
2) TlocnemoBatenbHO OTKpBITH KiamaH TMH, mmbep, Bkmounts Hacoc TMH, mis storo

HCIIOJIB30BAaTh JIEMEHTHI HA MHEMOCXEME BaKYYMHOM KaMephl.

3) Ha nmanenu ynpaBnenus DJIA BCTaBUTH KJIIOY JOCTYyTa, TOBEPHYTH €r0 B TIOJOXKEHHE « 1

s Brirrouenuss BUIL.

4) Ha cencoprom MmoHutope ctolku DJIA HaxaTb KHOIIKY | Paspemnth BKJIIOYEHHE CETH

M

B OKHE IOJATBEPKICHHS HAXKATh .
5) Haxatp kHoniky | CeTh | HA KHOTIOYHOM MaHeNX yIpaBieHUs! SHEProoIoKa.
6) BximounTh NUTaHHE OTKIIOHSIOMIMX KaTYLIEK, JUIS 3TOrO MCIOJIb30BaTh KHOMKHU ,

ocy]

7) YO6enutbcs, 4TO B POrpaMMe OorepaTopa yCTaHOBJIEH TOK (okycupoBKkHu Bbimie 700 MA,

€CJIU TOK HIKE — 3a7aTh 3Hauenue 700 MA.

8) BKIIOYMTBH KaTOJ KHOIKOIA .
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9) 3anmath HeoOXoaMMOe 3Ha4YeHHUs napamerpa «MOIIHOCTE 6oMOapAUPOBKWY». JlokIaThCs,
KOTJ]a MOIIIHOCTh O0OMOApIMPOBKU JOCTUTHET 33JJaHHOTO 3HAYCHHUS.

10) YcraHOBUTH ~ pa3pellieHME  BKIIIOUEHHUS  YCKOPAIOIIEE  HaIpsDKEHHWE  KHOIKOM

|Yc1c0pmomee HaNpsKeHUe |

11) BkimtounTh yCKOpsIroIiee HanpsbkeHHe Ha KHOTIOYHOM TTaHe! YIIPaBJICHUs YHEPro0IoKa.
[Togpo6HOEe omucanue mnporpamMmbl dHeprodsoka DJIA-60M, wuCHOTHUTETBHBIX

3JIEMEHTOB MPOTPaMMBI, MOPSAJOK paboThl ¢ 00OPYJOBAHUEM M T. [., COIEPXKUTCA B pazjene 7

JAHHOTO PYKOBOJICTBA.
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3.5 VmnpapineHue BHACOHAONIOACHHEM Ha BTOPUYHBIX OJJIEKTPOHAX U

TCXHOJOI'MYCCKUMHU pa3dBCPTKAMHA

I/1306pa>I<eHHe BUJCO Ha BTOPHUYHBIX OJICKTPOHAX BBIBOAUTCA HCEIMOCPECACTBECHHO B

nporpamMmy oreparopa np1u Ha>XaTUU KHOIIKH « ». [Tanenn yHpaBJICHU IapaMeTpaMu BUJCO
u pa3BépTOK OCYHICCTBIIAACTCA € MAHCINU JOIMOJIHUTCIIBHOI'O YIIPAaBJICHUAA. Ona pasaciiCHa Ha TpU
BKJIaJKH:

L4 BHUJCO 10 AATYHUKY BTOPUYHBIX 3JICKTPOHOB;

L4 TCXHOJIOTUYCCKHUC PA3BCPTKHU,

®  HACTpPOMKH.
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3.5.1 ITanens «Buaeo o JIBO»

Buneonabnronenne Ha  BTOPUYHBIX — JJICKTPOHAX MPUMEHSIETCS Ul  TOYHOTO
nozutinonupoBanust JJII1 Ha cBapouHsblil CThIK. [laHens ynpaBieHUs BHACOHAOIIOACHUEM (CM.
pucyHok 3.31) Ha BTOPUYHBIX 3JIEKTPOHAX HCIOJIb3YETCS NJIsl TUCTAHIIMOHHOTO YMpPaBICHHS
MPOrpaMMOil KOHTpOJUIepa BHUACOHAOIIONCHHsSI Ha BTOPUYHBIX dJeKTpoHax. J[ns mepexoma k

MaHeJN HY>KHO OTKPBITh BKIaAKy «Buneo JIBO», 3aTem BbIOpaTh BKIanKy «Bumeoy.

o YcpeOHeHne Kanpos OwameTp D
% Brno4nTE
= — —
o . | ) o BUOED
{ " U, 3
=
e
_5 ABTOKOHTpACT Buzup X
B
m — p—
a _ Il
. Bkn/Belkn Ll +*
& - = BKNo4ATE
= nepyom,
HeraTe 1 oTobpameHe pasBepToK Buzmp Y
g
S m C
2l Bk 11/BbIK /I Bk 1/BeIK T - T + Bl e
m CBapka Ofzop | Bupeo [B3
s s

Pucynoxk 3.31 — [lanens ynpasieHus BUAeOHAOIIOICHIEM Ha BTOPUYHBIX AIIEKTPOHAX

Ha IMaHCJIN HaXOIOATCA KHOIIKKW 3aJaHus napaMeTpOB U KHOIIKHU yr[paBJ'IeHI/ISI
HacTpoMKaMu KOHTposuiepa Buzaeo JIBD. 3amanue napamMeTpoB NPOHMCXOIUT aHAJIOTHYHO
3aJJaHUI0 MapaMeTpoB dHeproodsioka. Knomku u E YBEJIUYMBAIOT U YMEHBIIAIOT 3HAUYCHUE
napaMeTpa Ha SaIlaHHBII\/JI I/IHerMeHT, HaXaTu€ Ha OKHO 0T06pa>1<eHm{ 3HAYCHUA napaMeTpa
OTKpPBIBACT TaHEIbh BBOJIA. BennuuHbBI MpupalieHnii, a Takke MaKCUMaJIbHbIE U MUHUMAaJIbHBIC
3HAa4YeHHS BCEX MapaMeTpOB MPUBEACHBI B MPUIOKeHUH b.

Ycpeanenue KaipoB — OMIKS, IPeIHA3HAUYEHHAs TSl ITyUIIeHUs] KauecTBa U300pakeHus
myTéM OTOOpaKCHHS YCpPeAHEHHOTO (10 YKa3aHHOMY 4YHCIy KaJIpoB) H300paKeHUSI.
PexoMennyercs ucnonb3oBaTh 3HaueHue oT 1 110 5.

ABTOKOHTPACT - OIS, O3BOJISAIONIAS MONYYUTh Hanbosee uétkoe nzodpaxenue. [Ipu
3aICUCTBOBAHUU ABTOKOHTPACTa MAaKCHUMAJIbHBIM YPOBEHb CUTHAJIA, IOCTYIAOIIET0 C JaT4HMKa
BTOpI/I‘-IHI)IX BHCKTPOHOB, 0To6pa>1<aeTc;[ MaKCUMAJIbHO ﬂpKI/IM WA TEMHBIM (B 3aBUCUMOCTH OT
3anmeiictBoBanust ommuu  «HeratwBy). PekoMmeHmyeTcss 3aaelCcTBOBATh JaHHYHO — OIIIIHIO
MOCTOSTHHO U JIMIIb B CIy4ae HEOOXOTUMOCTH (pe3Koe M3MEHEHHE SPKOCTH) OTKItouaTh. s

BKJIFOUEHUS aBTOKOHTPACTHOCTH HaXKaTh KHOTIKY | BkJI/BbIKII | Ha naHenu « ABTOKOHTPAcT.
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Knonka | Bka/Beiki | Ha manenu «HeraTuB» CIyXHT JUIsl BKJIIOUYEHHUS OTOOpasKEeHHS

HeraTMBa WM TIO3UTHBA CHTHaNa, IIOCTYMAIOUIETO C JaT4yMKa BTOPUYHBIX JIJIEKTPOHOB.
Mcnonb30BaHue 1aHHOM OIIUM M03BOJIAET BBIOPATh MPEANOYUTAEMOE 3pUTEIHLHOE BOCIIPUATHE
n300paKeHHsL.

OtoOpaxeHue pa3BEPTOK — OMNIMS, IMO3BOJIAIOIIAS BHU3YAJIU3UPOBATH PACIIOIOKECHUE
pa3BEPTOK HA BUACON300PAKEHUN.

Busup npennazHaueH 11 BblJICJIEHUS ONPeNeNéHHON TOUKY Ha Buaeon3o0paxenuu. Kak
IPaBUJIO, BU3UPOM YKa3bIBAIOT MOJOXKEHHUE HEOTKIOHEHHOTO JIEKTPOHHOIO Jiyda (Ha pOBHOM
MOBEPXHOCTH HEOOJBIIMM TOKOM HPOXKUTAIOT TOYKY, IIOCIE TO3ULIUOHUPYIOT BHU3UD).
[To3unnoHMpoBaHuEe BHU3Mpa OCYILECTBISAETCS KHONKAMU u [ZI Ha naHensx «Busup X» u
«Buzup Y». VkassiBaercs uncio oT 0 1o 1 ¢ marom 0.01, rne O mo X u o Y coOTBETCTBYET
JIEBOMY BEPXHEMY MOJOXEHHIO BU3Upa, 1 mo X ¥ 1o Y COOTBETCTBYET IPABOMY HUKHEMY

IIOJIOKEHUIO BU3Hpa. Pa3zmep Bu3upa 3aga€tcs Ha naHenu «Jluamerpy.

Knomnka | Bxiawouurs BHIEO | B npaBoﬁ YaCTHU IIaHCIXW CIHYKUT JJIA BKJIIOYCHUS

n3o0pakenus no [IBD, kHomka | BhIKJIIOYHMTH | — JUIS1 €r0 OTKIIFOYEHUS.
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3.5.2 Ilanens «TexHOIOrMUECKUE PA3BEPTKI

[Tanens ympaBiieHUsl TEXHOJIOTMYECKMMHU pa3BepTKaMu (CM. puCyHOK 3.32) ucnoib3yercs
JUId IUCTAHLMOHHOTO 3a/laHusl MapaMeTpoB TEXHOJOTMYEeCcKHX pa3BepTok. s mepexoma k

TaHeIu HY>KHO OTKPBITh BKIaAKy «Bumeo JIBD», 3arem BeIOpaTh BKIIAIKy «Tex. pa3BepTKm».
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Pucynok 3.32 — [lanens ynpaBieHus: TEXHOJIOTHUYECKUMHU pa3BepTKaMU

Ha manHenm HaxXomsATCs KHOMKW 3aJlaHUsl TapaMeTpOB W KHOIKH  YIPaBIICHUS
HACTPOMKaMU TEXHOJIOTUYECKUX pasBepTok. [lapamerp «Bua pa3BepTku» IMO3BOJSIET BHIOPATh
reoMeTpuyeckyro ¢GopMy pa3BepTKU. JlOCTYNHBI CIEIyrOIHe BUIBI Pa3BEepTKH — «Toukay,
«Konnentpuueckue >muHnce», «KoHueHTpudyeckne oxpykHOCTH», «CuHycy, «BochMEpkay,
«IIpssmoyroneHuky, «lIpsmasy», «Pomo», «Ilunay, «Pacmemnenue», « TpeyroibHUKY», «3Be31a»,
«Crniupanb» W Apyrue. BoJbIIMHCTBO HAa3BaHUNM HE HYXKJIAKOTCS B KOMMEHTApHsX, BU3YaJIbHO
OIICHUTh (POpPMBI Pa3BEPTOK MPOIIE BCEro MO IBMKCHHUIO JTyda IO 3apaHee MOATOTOBICHHOU
MMOBEPXHOCTH.

3ajanne TapaMeTpoB IMPOUCXOIUT AHAJOTHYHO 3aJaHUI0 TApaMEeTPOB SHEProOsoKa.
Kuomnkn u E YBEIMYUBAIOT U YMEHBIIAIOT 3HAUYCHUE MapaMeTpa Ha 3a/laHHbI UHKPEMEHT,
Ha)XaTUE HA OKHO OTOOpaKeHHWsl 3HAYCHHUS MapaMeTpa OTKpPHIBAeT MaHENb BBOJA. BeawmduHbI
MIPUPAILICHUN, a TAK)KE MAaKCUMAJIbHBIC 1 MUHUMAJIbHBIC 3HAYCHUS BCEX IMAPAMETPOB MTPUBEICHBI

B IIpUJIOKEHUH b.

Kuorka | Crartmueckas//[lunamMudeckasi | I03BONSET BBIOpAaTh PEXUM PpabOTHI

TEXHOJIOTUYECKOH pa3BepTkH. B cratmdyeckoM pexume pa3BepTka padoTaeT ¢ 3apaHee
3aJJaHHBIMH TapaMeTpaMU, B JIUHAMHUYECKOM PEKUME BCE IMapaMeTphbl, a TAaKXKe BHJl Pa3BEPTKU

MOTYT OBITh U3MEHEHBI «Ha XO1y» (0€3 BBIKIIOUECHU).
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Krorka | Bpamenue no 4acosoii | CIy’)KUT JJIs1 BbIOOpaA HampaBlIeHUS BpallleHHs Jiydya

MIPY HMCIIOJIb30BAHUN TEXHOJIOTHYECKOH pa3BepTKH. Korga KHOIKa oT)kKaTa NepeMeleHHe Jryda
IIPY BKIIFOYEHHON Pa3BepTKE OCYILIECTBISETCS IPOTUB YaCOBOW CTPEJIKH.

Ha nanenn «CBapka» MOXHO 33JaTh ¥ BOCIIPOM3BECTH PEXHUM HapacTaHMs M Cliajia TOKa
nyda. Knonka «Tok» CilyKuT 11 3aJaHisi CBAPOYHOro TOKA, KHOMNKa «[logpém» - mist 3ananus
BPEMEHHU HapacTaHUs TOKa Jyda OT HyJISA JO0 yKa3aHHOTO TOKa CBapkw, kKHomka «Ilmaro» - mis
3aJJaHUsl BPEMEHHU ITOCTOSIHHOTO ToKa Jy4a, Knonka «Cnamy - 11 3ajaHus BpEMEHH Cllajia ToKa
OT 3HAYEHUs CBapOYHOro 10 HyJs. Ilociie HacTpOHKK BceX MapaMeTpoB MO HaKaTHIO KHOIKU
3aJJaHHBIA peXHUM OyaeT Bocmpom3Ben€H. UTOOBI BKIIOUNTH PEKUM HapacTaHUs/crana
TOKa C pa3BEPTKOH, HEOOXOIAMMO YCTAaHOBUTh TalodyKy «ABTO», 3aTe€M BKJIIOUUTH Pa3BEPTKY.

HactpoeHnnslit pexum OyZeT BOCIIPOU3BEEH € 331JaHHBIMU [TapaMeTpaMy pa3BEPTKH JIyya.

KHornka | Inkanyeckasi pa3BéprTKa | B MPABOM YaCTH MAHEIU CIY>KUT I BKJIIOUCHUS

TEXHOJOTHYECKYIO Pa3BEPTKY C HACTPOCHHBIMU MapaMeTpaMu B LIUKINYECKOM PEXHUME, TO €CTh

C TOCTOAHHBIMH IMOBTOPCHUAMU (bOpMBI. Kuormnka | Braw4yuTh nmepuoa | CIIYXKUT JJId

OJIHOPA30BOT0 BOCIPOMU3BE/ICHUS BbIOpaHHOM pa3BEpTku. KHomka | BbIK/II0YHTH | HCIIOJIb3YETCS

JJIs1 BBIKJITFOUCHUA paSBépTKI/I.
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3.5.3 Ilanens «Hactpoitku»

Ha mnanens «Hactpoiika» (pucyHok 3.33) BwiBeneHbl mapameTrpel Buzaeo JBO

aBTOPETYJIMPOBKU CUTHANA, U(POBOH (GUIBTpAIIUU U T. Jd., I3MEHEHHE KOTOPHIX OOBIYHO HE

TpedyeTcss BO BpeMsi paObOTHI. 3a/laHne TapaMeTPOB OCYIIECTBIISIECTCS JIMOO ¢ KIIaBUATYphI (715

MOATBCPXKACHUA ITapaMeTpa HCO6XOI[I/IMO Ha>XXaTb «Enter»), 100 HakaTUEM Ha KHOIKH

COOTBETCTBYIOLIEro nojs. s mepexona K MaHENIM HYKHO OTKPBITh BKIaAKy «Buaeo J[BO»,

3aTreM BbIOpaTh BKIaAKy «HacTpoikmy.

MapameTpbl BUAEO

OnopHel A reHepatop | 100/4 = 25 My Lz
AMOATYOAE Mo X 0,50000 =
AMnanTyga no Y 0,50000 =
Daza, rpaf. 0,00000 =
MoeopoT pacTpa, rpag. 0,00000 =
Mayza Mexay Kagpami, Mc 0 =
PazpelueHne  1024x1024 i
BxogHoe compoTtreneHye | 1 KOM =
MNMocToAHHasA cocTasndowan | Belki, =
YcpenHeHe aBTOKOHTPAacTa Mo Kagpam | 1 =

Pucynoxk 3.33 — [lanens ynpaBieHHs: TEXHOJIOTHIECKUMH pa3BepTKaMH (ITapaMeTphl BUIEO)

K nacrpoiikam Buseo /IBD oTHOcsATCS:

Awmrumuryaa mo X (B OTHOCHUTEIIBHBIX €IMHHIIAX ) — 33]]aeT aMILTUTYIY 110 KOOPJIUHATE
X. UYem Oomnpuie JgaHHOE 3HA4YeHHE, TeM Oofblle 00JacTb CKaHUPOBAHMUS
n3o0paxenus. [ HACTpOMKM pPEKOMEHIyeTcs IMoA00paTh MapaMerp TaKuM
o0pa3oMm, dYTOOBI O0ECHEUYNUTh MOIXOMAIINI MacmTad H300pakeHUs. 3HauYeHUE
paBHoe 1.0 yka3pIBaeT Ha MaKCHMaJbHO BO3MOXXHBIA yroyn ckaHupoBanws. [Ipu
3HayeHusX MeHpmmx 1.0 yrom ckaHUpOBaHUS YMEHBIIAeTCA, a MaciTad
n300pa’keHHs BO3pacTaerT.

Ammuiutyaa o Y (B OTHOCUTENIbHBIX €IMHUIIAX) — 331a€T aMIUIUTYAY 110 KOOpJIMHATE
Y. Yem Oosplme mgaHHOE 3HAYCHHE, TeM OOJbIIe O00JacTh CKAaHUPOBAHUS
n3o0paxenus. Hactpoiika ocymiecTBiseTcsl Takxke, Kak U HaCTpOHKa aMIUTUTYAbI X.
da3za (B rpamycax) — (pa30BbIii CABUT CUTHANA, MOCTYMAIONIET0 Ha TaTYMK BTOPUUHBIX
3JIEKTPOHOB. 3HAYEHHWE 3TOr0 IapaMeTpa ONpEeAeseTCs SKCIEPUMEHTaNbHO. Jlis

ATOT0 HEOOXOIUMO HEOTKIIOHEHHBIM JIy4OM MPOXKEYh TOUKY, 3aTeM Moa0upaTh Qazy
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TakuM 00pa3oM, 4TOOBI MPOXOKEHHAs HEOTKJIOHEHHBIM JTY4OM TOYKA HaXOJWJIach B
LIEHTpE dKpaHa no koopauHare X (MmooxeHue Bu3upa mno koopauuare X — 0,5).
[ToBopoT pactpa (B rpamycax) — IO3BOJISIET TOBEPHYTh CKaHMPYIOUIUH pacTp B
MJIOCKOCTH MEPHEHAUKYIIPHOU ocu nymku. Pekomenayemoe 3nauenue — 0, 90, 180
u 270 rpaaycos.

Pa3penienne — mo3BoJsi€T M3MEHATH paspelieHrne u3oO0pakeHus. MoXKHO BBIOpaTh
OJIHO M3 Tpex paspemieHuil Buaeo: Bbicokoe (1024x1024), cpennee (512x512),
HU3KOoE (256%256).

[Tay3a mexnmy kagpamu (B MUJUIMCEKYHAAX) — 3a/JaeT BpeMs MeXAy KaapaMmH B

MMOKaAPOBOM PCKUMC,; 3HAYCHUC 0 3amaer HCMIPCPBIBHOC CKAHUPOBAHUEC.
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6.6 [1lapameTpbl cucTeMbl

Oxno «llapamerpbl cuctembl» (CM. pHUCYHOK 3.34) cioyXWUT Uil OpocMOTpa U

pEeIaKTUPOBAHUS MPETyCTAHOBICHHBIX 3HAYEHHUM IMyJbTa ONEepaTopa, KOHTpOJIEpa BaKyyMHOMN

CHCTEeMBI U 2Heprobmoka. /s 1ocTymna K 5TOMy OKHY HEOOXOAMMO HAXaTh KHOIKY « - “*1» Ha

HIDKHEH ITaHEeIW IPOrpaMMbl OIeparopa.

MNapameTpbl CUCTEMEI x

1D | OnwucaHune |3Ha'1em»*|e|z
KBC:0001 TaliMayT OTKa4K MarucTpanm fo popeakyyma, ¢ 120
KBC:0002 TalimayT oTKa4KW\ MarucTpanu Ao BKIKYeHWA NZ3, ¢ 900
KBC:0003 TaliMayT 0TKa4k1 KaMepel 4o (opBakyyma, ¢ 1200
KBC:0004 TalimayT oTKa4k Kamepel 4o pabodero Bakyyma, ¢ 1800
KBC:0005 gpemn tectosoro Hanycka & kamepy, c 0.2
KBC:0006 BpeMA OrKNAEHWA Noce TecTOBOrO HaMNycKa, ¢ 10
KBC:0007 BpemA oxNAaHNA Nocne HANYCKa B Kamepy, ¢ 60
KBC:0008 TalimayT COBMEeCTHOM 0 TKa4Kk1 Kamepkl (hopBakyyMHON 1 Anddy3MOHHOR MarncTpa... 150 |
KBC:0009 BpeMA OrKNAEHWA O TKPEITUA/3EKPEITUA LUIMBEPE MYLIKK, C 10
KBC:0010 ®opeakyym, Ma 6.5
KBC:0011 aruocieps, Ma 98000
KBC:0012 \akcumansHo gonycTiman pasHiLa AaEneHni ANA OTKPHTUA CORAMHNTENRHOO KA., 1000
KBC:0013 ||enzsroe naenerve cosmecTHoi oTkaukn, MNa 15
KBC:0014 papoumin Bakyym, Ma 0.065
KBC:0015 NaeneHne B MarncTpanin 408 Havana oTkadkn ND, Na 18
KBC:0016 TalimayT oruAaHnA HeoBoAMMOro AaBNEHUA B MHEEMOCETH, € 300
KBC:0017 TalMayT OMUAEHUA BEIKNIOYEHUA KOMMPeccopa, ¢ 5
KBC:0018 TaliMayT BKIOHEHWA/BLIKIIOYEHUA NW, C 5
KBC:0019 Paboyan TemnepaTypa ND1 250
KBC:0020 TemnepaTypa ocTeiBwero ND1 120
KBC:0021 TalMayT BKIOHEHWA/BLIKNIOYEHUS NDL, © 5
KBC:0022 Bpema Harpeea ND1 po pabo4ei TemnepaTypel, C 3600 @

N3meHNTb

Pucynok 3.34 — Oxno «IlapamMeTpbl CHCTEMBD»

Buumanue! @OyHKOHMA PpeJaKTHPOBAHHS MAapaMeTPOB CHCTeMbl 3allMIIeHa
naposeM. BbINOMHATL M3MeHEHHe pa3peliaeTcsl TOJbKO KBATH(QUIMPOBAHHBIM
CHeHATNCTAM, NMOHMMAKIIHM CTelleHb OTBeTCTBEHHOCTH. PexkomeHayercss BBINOJIHATH

M3MeHeHHe MapaMeTPOoB MOoCJ/Ie COrIACOBAHMS ¢ MPOU3BOIUTEEM 000PY/A0BAHMS.
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I[J'I}I HU3MCHCHHA IIapaMCTpa BBI6paTB B Ta6J'II/II_IC CTPOKY C COOTBCTCTBYIOIIUM

nmapaMEeTpoM M HaXaTb KHOIIKY H3menuts | B mosBuBImieMcs OKHE BBOJa CHadajla BBCCTH

HOBOC 3HAYCHUC I1apaMCTpa, 3aTCM I1apOJib, HO,I[TBep)KI[aI-OH_[I/Iﬁ HU3MCHCHUC ITapaMeTpa.

Hazpanus u 3Ha4eHU 1O YMOJI9aHUIO BCEX MapaMCTPOB MPUBCACHO B IPHUIJIOKCHUU B.
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3.7 OkHo «KoopauHAaThl TOUKK»

«Koopaunatsl Touku» (pucyHok 3.35). OKHO CIIyXHUT JJII COXPaHEHUS TEKYLIETO IOJIOKEHUS

Knonka « ) Ha HMKHEH MaHeNIu MPOrpaMMBbl OTiepaTopa CIY>KUT JIsl OTKPBITHS OKHA
MEXaHWYECKON CHCTEMBI, a TAaKXKe ISl BO3BpaTa B paHee coXpaHeHHOe moyiokeHue. CoxpaHeHne
MOJIO’KEHUSI MEXaHUUYECKOM CUCTEMbI MOKET OTpeOoBaThCs B Cilydae, eciu [ ABYX Hin Oojee
KOHTYpOB u3MeHsiercsa opueHTanust DJII1 wnu monoxkenue rinodycHoro crona. B stom ciydae
nepes CBapKoil HeOOXOIMMO MEPEMECTUTh MEXAaHHUECKYIO CUCTEMY B COXPAHEHHOE MOJIOKECHHE.

Oxkno «KoOpIMHATEI TOYKHU» CONECPKUT:

— HasBaHue (paiiya MoNIoKEeHHUs] MEXaHUUYECKON CUCTEMBI;

— TabIuIly KOOpJIWHAT IaHHOTO MOJIOKCHHS,

—  KHOIIKU yIIPaBJICHUS.

/points/obkaTka

NmAa ocn  KoopAawHaTa

OTKpLITb
1 S— chann
PR LY 1575.12
EN A 90.00 CoxpaH1Tb

chainn

4 & -9.00
5 I8 0.00
R D 99.00 MNycCcK
7 U 75.57 -
W 90.00 cTon

Pucynok 3.35 — OxnHo «KoopanHaTel TOUKN»

[Ipy OTKpHITUM OKHAa B TaOJUIE KOOpAMHAT OTOOpakaeTcs TEKyL[Hue KOOPIMHATHI IO

MEXaHUYCCKUM OCSM. I[J'ISI COXPAHCHUA 3TOIO IMOJIOKCHUS HAXKATh KHOIIKY | COXpaHI/ITb (l)aﬁﬂ

>

B OTKpBIBIIEMCS OKHE BBECTHM MMs (aiina. /s 3arpy3ku paHee COXpaHEHHOTO TOJIOKEHUS

MEXaHHYECKON CHCTEMBI, HAXaTh KHONKY | OTKPBITH (aiisi |, B OTKpBIBIIEMCS OKHE BEIOPAThH

HeoOXxonuMbli ¢aitn u3 crnucka. OkHO paboThl ¢ (QaiiaMu KOOpAWHAT aHAJIOTUYHBI OKHAM
pabotsl ¢ paitmamu YII (pucynok 3.14).

Jlns mepemenieHuss B BBIOPAHHYIO TOUKY IO JIaHHOM MEXaHMYECKOW OCH HEOO0XOAMMO
BBIJICNIATH CTPOKY C HA3BAHHEM OCH B TAOIAIle KOOPAMHAT U HaxaTh kuonky | ITYCK |. Kxomnka
CIY)KUT JJIsl OCTAHOBKM 3aIlylIEHHOro IepeMenieHus. llepememenne k Touke

AHAJIOTU4YHO (i)I/IKCI/IpOBaHHBIM MNEPEMCIICHUAM 10 OCAM.
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daitnbl KOOpAUHAT COXPaHAKTCA Ha KCECTKOM JHCKC KOMIIBIOTCpAa B JUPCKTOPHUU

«/pointsy.

Ilpumeyanue — 0o mozo, Kax 3a8epuiumcsi nepemeujerue no YKA3aHHOU OCU, 3aNYCK

nepemewjenus no Opy2ou ocu 3a010KUPOBaH.
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6.8 YnpaBieHue moab30BaTeISIMU

IIpu 3amycke mporpamMmbl —omeparopa HEOOXOIUMO  BBINOJHUTH  PETUCTPALHIO
nmosik3oBaresi B cucreme (cm. pasmen 3). Mms mosib3oBaress OTOOpaXkaeTcsl Ha IaHETH
WHJIUKAINH, 3aIIICHIBACTCS B JIOT-(DaiiJl MPOrpaMMBbl U B TACTIOPT CBAPKH.

CymiecTByeT Ba ypOBHs JOCTyIA IOJIb30BaTeNe — Halaguuk U omeparop. Hamamumk
obnazaer BceMu (YHKLIUSAMU OIEpaTopa, KpOMe TOro OH MOXeT paboTats B pexxume «Hamamaka»
(6e3 6IOKMPOBOK), TOOABIIATH M YAAJATH MOJB30BAaTEIICH U PEAAKTUPOBATH ITAPAMETPHI CHCTEMBI.
Jns oneparopa 3TH GYHKIIMH IPOTPaMMbI HEOCTYITHBI.

JUiss OTKpBITUS TaHEIW YIpaBleHHs IMOoJb30BaTelsiMU (pucyHok 3.36) HeoOXxoaumo

® .
HaXXaTb KHOIKY «‘_J» Ha HIDKHEH NaHeNu IporpaMMBbl oriepaTopa.

MaHens YNpaeneHWA nonb3oBaTenamMmmn x

ﬂorMH| Nma | YpoeeHb ‘

makskor Makcum KopoTaes Hanapunk
serg Cepreil CMUPHOB Hanap4nk

oper OnepaTop CnepaTop

= e e =

DobaBnTb

Ypanntb

Pucynoxk 3.36 — [lanens ynpaBieHus: NOIb30BaTENIMU

Jlng ynaneHus nojab30BaTeliss HEOOX0IMMO BBIOPATh COOTBETCTBYIOIIYIO CTPOKY TaOIHUIIbI
U HaXaTh KHOMKY | ¥YaaauThb | [lonap3oBaTens «AIMUHUCTPATOP» SBISETCS CIY>KEOHBIM U HE
MOXKET OBITh yHanéH. Taxke Hellb3s yIaIUTh MOIh30BATENs, MOI KOTOPHIM OBLIT BBIIOJTHEH BXO/I

B CHUCTEMY.

I[J'ISI I[O68.BJ'I€HI/I${ HOBOT'O ITOJIB30BAaTCIIA H606XOI[I/IMO Ha’XXaTb KHOIIKY J_IOGaBI/ITL HpI/I

3TOM OYJET OTKPBITO OKHO J100aBIIeHUs TIOJb30BaTeNs (prucyHok 3.37).
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[obaeneHne nonesoBaTens x

OTobparkaemoe nms: VIBaH VIBa HOB

Jloruvn: Vva nya
Maponb: ....
MoATEEpKAEHWE Napons: ....

YpoeeHb pgocTyna: Hananyunk 4

NobaBnThb

Pucynok 3.37 — Ilanens no6aBieHus MOIb30BATEIS

,HJ'IH I[O6aBJ'IeHI/ISI II0JIB30BATECJIA HYKHO BBCCTH C KiIIaBUATYpPbI €0 UMs, JIOTUH WU IApOJib

IJI1 BXOJla B CUCTEMY (,I[B&)K,Z[BI), a TaKXE 3a/1aTb JJId HETO YPOBEHb NOCTYIIA. ITocne BBOJIa BCCX

JTAHHBIX Ha)KaTh KHOMKY | JlIo0aBUTH|.

Buumanmue! /[anHble Bcex moJib3oBaTesieil cojep:karcad B 3amIMGpPOBAaHHOM BHIE B
¢paiine users.bin. B ciyuae noBpexaeHusi WM yaajJeHus 31oro ¢gaiijia, BXoA B NPOrpaMmy
onepaTopa MOHO OCYIIECTBUTH TOJIbKO IO/ YYETHOH 3anuchbi0 AqMUHHCTpPaTopa. Jlorun
s Heé — su, maposb — 11235813. Ilocie BXoga B mporpaMmmy onepaTopa MoO:KHO 3aHOBO

€03/1aTh Y4€THBIE 3aNIMCH BCeX MOJIb30BaTeJIeil.
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3.9 CooOrieHust CUCTEMBI YITPaBICHUS

OxHoO nor-gaitna cayuT a1 HAOMIOACHUS 32 COOOLICHUSMH, BO3HUKAIOIIMMU B XOJe
(YHKIMOHUPOBAHUSI CUCTEMBI yIpaBlieHHs. JlaHHOE OKHO pPacHoJjOKEHO Ha HWKHEH MaHeln

porpamMmsl orepatopa (pucyHok 3.38).

13:58:18] KnanaH VP22 zakpbIT
13:58:18] BelkntodeHe oByXpoTopHoro Hacoca MZ22. ..
13:58:59] Hacoc asyxpoTopHelid NZ22 BeIKNo4YeH

13:58:59] OTkpelTWe knanaHa WP23. ..
13:59:00] KnanaH VP23 oTKpbIT

13:59:01

O ]
W [ ]
O ]
Lo [13:58:59] BelkntoveHve qropBakyymMHOro Hacoca NL22...
W [ ]
O ]
(1 N ] Hacoc NLZZ Bbikno4eH

4

Pucynoxk 3.38 — Okno «Jlor-daiim»

B mem BBIBOIATCA AUArHOCTUYCCKUEC COO6HI€HI/I$I OT BCCX CUCTEM YCTAHOBKH.

Bpewmst mosiBiieHns COOOIIEHNs BRIBOJUTCS B JopMaTe «[d4d:MM:CC]».

TekcT coobuieHus: couepKUT nH(pOpMaIrio, HEOOXOIUMYIO OMepaToOpy ISl TOHUMAHUS
MPOUCXOAAIICTO HAa YCTAHOBKC U MPUHATHUA PCUICHUA IIPU aBapPIfIHBIX CUTyalusix.

[lpu 3aBeprieHun pabOTHI MPOrpaMMBbl JIOT-(halil COXpaHAETCS Ha JKECTKOM JIUCKE
KOMIBIOTEPA B TUpEKTOpUH «/10g».

Co0011eH sl BBLICISIOTCS MUKTOIPaMMON TI0 CBOEMY Ha3HAYCHUIO:
@ — nH(pOPMAITMOHHOE COOOIIEHUE;
% _ cooOuieHre 0 BBIOTHEHHN CUCTEMOM KOMAH/IbI,
1
455 — mpemynpexaaiee CoOOOIeHuE;
® — coo01reHne 00 OIINOKE B CHCTEME;

ﬁ — PCKOMCHAALHA OIICPATOPY IO BBIITOJIHCHUIO HCO6XO,Z[I/IMBIX ﬂeﬁCTBHﬁ.
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4 BBIKIIIOYEHUE YCTAaHOBKHU

JIyisi BBIKJIFOUEHUSI BCEX CHUCTEM YCTAHOBKM HEOOXOIMMO B YHPAaBISIONIEH Iporpamme

HaXXaTb KHOIIKY | BoIKII0YeHHEe CHCTEMBI | OTa KHOMKa AOCTYyIIHA, KOT'Ja BBIKJIFOYCHBI BCC

HAacOChl BAKYYMHOW CHUCTEMBI, CTaHLMs OXJIAXKIEHUA U KoMIpeccop. Ilpu Hakatuy KHONKU U
MOJATBEPXKICHUS BBIXO/J]a B OKHE MOATBEPKACHUS, IPOU30UIET 3aBepIlIeHUe padOThI IPOrpaMMbl

oreparopa MW BBIKIIIOYCHHUE BCCX KOMIIBIOTCPOB KOMIIJICKCA. Ilocme 3aBCPUICHUA pa6OTBI

KOMITBIOTEPA TYJIbTA OINEpaTOpa HAXKATh KHOIKY | HUBITI BKJUI/BBIK |, u yaepxuBath ee 10

otxitouenust nuaukaropa UBII. IloBepryTh kimtou «ZlocTym» B nosnoxenue «0» 1 u3Biedb €ro.
Jlanee BBIKITFOYNTH BBOJAHOM aBTOMAT Ha O0OKOBOI cTeHKe PY.

Jlns BIXOJ@ U3 MPOrpaMMBbI orepatopa 0e3 BBIKIIOUEHHUS] KOMIBIOTEPOB, UCHOIB3YETCS

KHOIIKA | BBIX0J M3 mpOrpamMMslI | M KOMOUHAIHS KIaBui Ha Kiasratype Ctrl + Q.
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IIpniaoxenne A

Tabauna 6J10KNPOBOK BAKYYMHOM CHCTEMBbI

Jaement BC [eiicTBue BuokupoBku
Cranuus Bxmrouenue Omcymcmeyiom
oxyaxaenuss NW1
Brixirouenue Omcymcmeyiom
[ToBeicuTENBHBIN | BKitoueHue Omcymcmeyiom
Hacoc NW2
Brikmtouenue e Bricokoe HanpsKeHUE HE BBIKIIOYEHO.
Kommpeccop NP1 | Bkitouenue Omcymcemeyiom
Brixmtouenue Omcymcmeyiom
Hacoc NL1 Bxurouenue e Knanan VP7 He 3aKkpbIT;
® BBICOKAsl TEMIIEpaTypa OXJIaXKIAoen
KUJKOCTH;
® HEJOCTAaTOYHbIN MPOTOK OXJIAXKIAIOIIEH
KUJKOCTH.
Briximouenne e Hacoc NZ1 He BBIKIIIOUEH;
e xianaH VP2 He 3aKpbIT.
Hacoc NL2 Bxuirouenue e Kianan VP6 He 3aKkpbIT.
BriknroueHne e Knanan VP3 He 3akpbiT;
e ianaH VP5 He 3akpbIT;
e Hacoc NZ2 He OCTaHOBJIEH.
Hacoc NZ1 Bxirouenue e Hacoc NL1 He BKIIOYCH;
e penocraTouHoe nasienue PT2.
BrixiroueHne e Kianan VP2 He 3akpbIT.
Hacoc NZ2 Bxrouenne e Hacoc NL2 He BKIIOUYCH;
e nenocraTrouHoe nasiienue PT3;
e BBICOKAs TEMIIEpaTypa OXJIaKJaroImen
KHUKOCTH,
® HEJOCTAaTOYHBIN MPOTOK OXJIAXKIAIOIIEH
KUJIKOCTH.
Brixirouenue e Knanan VP3 He 3akpbIT;
e iamnaH VPS5 He 3akpbIT.
Hacoc ND1 Bxuirouenne e Knanan VP2 He OTKpBHIT;
e nHacoc NLI1 He BKIIOUEH;
e HenocTtarouHslil Bakyym PT1;
® BBICOKAsl TEMIIEpaTypa OXJIaXKIaroen
KUJKOCTH;
® HEJOCTaTOYHbIN MPOTOK OXJIAXKIAIOIIEH
KUJKOCTH.
BeixmtoueHune e 3arBop VPI He 3akpbIT.
Knaman VP2 OTKpbIBaHUE e Hacoc NL1 ne Bkito4eH;
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e HenocTarouHslil Bakyym PT2.

3aKpbIBaHUE e Hacoc ND1 He BbIKITIOYEH.
3arBop VP1 OtkpriBaHKE e Henocrarounsiii Bakyym B Kamepe PTS5;
® HEJOCTaTO4HbIN BakyyM B Hacoce PT1;
e nacoc NDI BxiodeH.
3aKkpbIBaHUE OmMCymcmeyom
3arBop VP3 OtkpbIBaHnE e Henonycrtumas passocts gasnenui PT3-PTS;
e iamnaH VPS5 He 3akpsIT;
e xiuanaH VP6 He 3aKphIT;
e KJIAllaHbI HAITyCKa B KAMEPY HE 3aKPBITHI.
3akpbIBaHUE OmMCymcmeyom
Knanan VP7 OtkpriBaHHE e Kunanan VP2 He 3aKphIT;
e Hacoc NZI He OCTaHOBIIEH.
3aKkpbIBaHuE Omcymcmeyiom
Knanan VP6 OtkpriBaHHE e Kianan VPS5 He 3aKkphIT;
e 3atBOp VP3 He 3aKphIT;
e Hacoc NZ2 He OCTaHOBJIEH.
3akpbIBaHHE omcymcmeyom
Knaman VP35 OtkpriBaHKE e Henonycrumas pasnocts nasnenuit PT3-PT4;
e 3arBop VP3 He 3aKphIT;
e xianaH VP6 He 3aKkpbIT.
3aKkpbIBaHUE OmMCymcmeyom
Knananel Hanycka |OTKpbIBaHUE e 3arBop VPI1 He 3aKpbIT;
e 3arBop VP3 He 3aKphIT.
3aKkpbIBaHUE OmMCymcmeyom
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IIpunoxenne b

Tabanna 3Havyenunii napamerpos IJIA u /IBD

Mapawerp HaKpemenT MunumanbHoe MaxkcumaJjibHoe
3HAYEHHe 3HaYeHHe
Toxk myua, MA 0,1 0 650
Tok ¢poxycupoBku, MA 1 450 1000
MormHocTs 6oMbapanpoBkH, BT 0,1 0 60
Toxk oTkioHeHus 1o X, MA 0,1 -600 600
Tox oTknoHenus mo Y, MA 0,1 -600 600
®uneTp, €. 1 1 100
Busup X, en. 0,01 0 1
Buzup Y, en. 0,01 0 1
HnameTp BU3Mpa, €. 0,01 0 1
AMITIUTYa pa3BepTKu X, el 0,001 0 1
AMIIIUTYa pa3BepTKU Y, €. 0,001 0 1
Yron pa3BepTku, rpai. 1 -360 360
YacroTa pa3sepTku, 't 1 1 10000
Bricora, MM 1 1 500
SpxocTs cnupanu, B 1 0 10
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IIpunoxenune B

Tabanna napamMeTpoB cUCTEMbI

Konx napamerpa

Onucanue napamerpa

3HauyeHnue

Mo YMOJIIAHUIO

KBC:0001 TaliMayT OTKa4KK1 MarucTpaiy 10 GopBaKkyyma, ¢ 120
TalimayT OTKauK1 MarucTpajiu 10 BKIKOUYEHHUs HacocoB Pytca

KBC:0002 900
NZ11,NZ21,NZ31, ¢

KBC:0003 TalimMayT OTKa4KkH Kamepbl 10 GOpBaKyyma, ¢ 1200

KBC:0004 TalimMayT OTKa4KkM Kamepbl 10 pabodero BakyyMma, ¢ 1800
TaiimayT nporpesa qud(y3HOHHBIX HACOCOB B aBTOMAaTHYECKOM

KBC:0005 4800
pexume, ¢
TaiimayT ocTeiBaHUSA AU (HY3HOHHBIX HACOCOB B aBTOMaTHYECKOM

KBC:0006 7200
pexnMe, ¢

KBC:0007 Bpewms TecToBoro Harrycka, ¢ 0,2

KBC:0008 Bpewmst oxxuaaHus nociie TeCTOBOTO HaIyCKa, C 10

KBC:0009 Bpewmst oxxuaanus nocie Hamrycka B KaMepy, ¢ 180
TalimayT COBMECTHOH OTKa4KH KaMepbl pOpBaKyyMHOU U

KBC:0010 500
T y3MOHHBIMU MarucTpassiMu, ¢

KBC:0011 Bpemst okuiaHus OTKPBITHS/3aKPBITHS IMOEpa ITyIIKH, C 20
Bpems oxxupaHus 0TKauky (OPBAKyyMHBIX HACOCOB IIEPest

KBC:0012 P bopearyy P 20
MOIKIIIOUeHUEM K T Py3nOHHOMY, C
[May3a nepexn oTkimoyeHneM (HOPBAKYYMHOH I'PYIIIBI OT

KBC:0013 Y P bopeayy by 1
muddysrnoHHOrO Hacoca, ¢

KBC:0014 ®DopBakyyMm, I1a 6,5

KBC:0015 ATtmocdepa, [a 98000
MaxkcuMaabHO IOIyCTUMAs pa3HUIla JaBICHUH I OTKPBITHS

KBC:0016 1000
COEIMHUTENIFHOTO KianaHa, [1a

KBC:0017 IleneBoe maBieHNe COBMECTHOM OTKaukH, I1a 1,5

KBC:0018 Pabouwmii Bakyym, [1a 0,01197

KBC:0019 JlaBreHue B MarucTpanu Ans Hadana otkadku ND, Ia 18

KBC:0020 JlaBnenue Bximodenus HacocoB Pyrca NZ11, NZ21, NZ31, I1a 6000

KBC:0021 MakcuMaabHO-I0IMyCTUMOE AaBcHHE B pyOaiike, [1a 500

KBC:0022 TaiimMayT oxumaHusI HEOOXOAMMOTO JaBJICHHS B THEBMOCETH, C 300

KBC:0023 TaiimMayT 0’KuIaHUS BRIKITFOUEHHS KOMIIPEccopa, C 5

KBC:0024 TaiimayT oxxuganus Briarodenust NW1, ¢ 60

KBC:0025 TaiimayT oxxuaanus BeikaroueHUst NW1, ¢ 5

KBC:0026 Pa6ouas Temmeparypa NDI, °C 250

KBC:0027 Kpurnueckas remneparypa ND1, °C 290

KBC:0028 Temmneparypa octeiBiiero ND1, °C 120
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KBC:0029 TaiimayT BKITIOUeHUs/BEIKITIOYeHNS ND1, ¢ 5
KBC:0030 TatimayT HarpeBa ND1 1o paboueii Temmieparypsl, ¢ 3600
KBC:0031 TaiimayT octeiBanus ND1, ¢ 7200
KBC:0032 Bpewms otkauku popsakyyma B ND1, ¢ 300
KBC:0033 Jasnenne B ND1 npu KoTopoM aBTOMaTHYECKH BBIKITIOUYATh %0
Harpes, Ila
KBC:0034 MaxkcnmanpHO-Bo3MOXKHas TemnepaTypaND1, °C 330
KBC:0035 MunanManbEHO-BO3MOXKHas Temreparypa ND1, °C 0
KBC:0036 Pabouast remmneparypa ND2, °C 250
KBC:0037 Kpuruueckas temneparypa ND2, °C 290
KBC:0038 Temneparypa octoiBiiero ND2, °C 120
KBC:0039 TaiimayT BKJIrOueHuUs1/BoIKITIOUeHUs] ND2, ¢ 5
KBC:0040 TaiimayTt Harpesa ND2 no paboueii TeMmepaTypsl, ¢ 3600
KBC:0041 TaiimayT octbiBanust ND2, ¢ 7200
KBC:0042 Bpewms otkauku popBakyyma B ND2, ¢ 300
KBC:0043 Jasnenne B ND2 npu KoTopoM aBTOMaTHYECKH BBIKITIOUATh %0
Harpes, Ila
KBC:0044 MakcuMaabHO-BO3MOXKHAs TemneparypaND?2, °C 330
KBC:0045 MunanManbpHO-BO3MOXKHas Temreparypa ND2, °C 0
KBC:0046 Pabouas Temmeparypa ND3, °C 250
KBC:0047 Kpurnueckas temneparypa ND3, °C 290
KBC:0048 Temneparypa octoiBiiero ND3, °C 120
KBC:0049 TaiimayT BKJIrOueHus1/BeIKiIOueHust ND3, ¢ 5
KBC:0050 Taiimayt HarpeBa ND3 10 paboueii TeMmepaTypsbl, ¢ 3600
KBC:0051 TaiimayT octeiBanus ND3, ¢ 7200
KBC:0052 Bpewmst otkauku popBakyyma B ND3, ¢ 300
KBC-0053 Janenue B ND3 npu KOTOpOM aBTOMaTHYECKH BBIKIIHOYATh %0
Harpes, [1a
KBC:0054 MakcumManbHO-BO3MOXKHas TemneparypaND3, °C 330
KBC:0055 MunumanbHO-BO3MOXKHas Temnepatypa ND3, °C 0
KBC:0056 Pabouas Temneparypa ND4, °C 250
KBC:0057 Kpurnueckas tremmeparypa ND4, °C 290
KBC:0058 Temmeparypa octeiBiiero ND4, °C 120
KBC:0059 TalimayT BKIrOueHus1/BeIKITIOueHNST ND4, ¢ 5
KBC:0060 Taiimayt HarpeBa ND4 10 paboueii TeMepaTypebl, ¢ 3600
KBC:0061 TaiimayT octeiBanus ND4, ¢ 7200
KBC:0062 Bpewms otkauku popBakyyma B ND4, ¢ 300
KBC-0063 Hasenne B ND4 npu KOTOpOM aBTOMaTHYECKH BEIKITIOYATh %0

Harpes, Ila
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KBC:0064 MaxkcumanpHO-BO3MOXKHAsS TemnepaTypaND4, °C 330
KBC:0065 MuHarMaNEHO-BO3MOXKHas Temreparypa ND4, °C 0
KBC:0066 TalimayT BKiIroueHus1/Boikimouenust NL12, ¢ 5
KBC:0067 TaiimayT BKiIroueHus/Beikimouenust NL22, ¢ 5
KBC:0068 TaiimayT BkiIrOueHus/BoiktoueHust NL32, ¢ 5
KBC:0069 TaiimayT BkJIrOueHus1/BoiKIOueHUs1 NL42, ¢ 5
KBC:0070 Jasnenne BrirodeHus Hacoca Pyrca NZ12, I1a 6000
KBC:0071 Bpewmst Bribera nHacoca Pyrca NZ12, ¢ 40
KBC:0072 TalimayT BKITIOueHuUs/BoIKITIOUEeHUSI NZ12, ¢ 5
KBC:0073 JaBnenue BxitoyeHus Hacoca Pyrca NZ22, T1a 6000
KBC:0074 Bpewmst BeiOera Hacoca Pyrca NZ22, ¢ 40
KBC:0075 TalimayT BKJIrOUeHUs/BoIKITIOUeHUS] NZ22, ¢ 5
KBC:0076 Jasnenne BrirodeHus Hacoca Pyrca NZ32, I1a 6000
KBC:0077 Bpewmst Bribera Hacoca Pyrca NZ32, ¢ 40
KBC:0078 TalimayT BKITIOueHuUs/BoIKITIOUEeHUSI NZ32, ¢ 5
KBC:0079 JaBnenue BximodeHus Hacoca Pytca NZ42, Tla 6000
KBC:0080 Bpewmst BeiOera Hacoca Pytca NZ42, ¢ 40
KBC:0081 TalimayT BKJIFOUeHUs/BhIKITIOUeHUS] NZ42, ¢ 5
KBC:0082 TaiimayT BKITIoueHus/BeIKIIodeHns NL11, ¢ 5
KBC:0083 TaiimayT BKITIOUeHMs/BRIKITIOUeHNs NL21, ¢ 5
KBC:0084 TalimayT BKiroueHus/Beikimouenust NL31, ¢ 5
KBC:0085 JaBnenue Bxitoyenus Hacoca Pyrca NZ11, ITa 6000
KBC:0086 Bpewmst BeiOera Hacoca Pyrca NZ11, ¢ 40
KBC:0087 TaiimayT BkJIrOueHus/BoiKiIoueHust NZ11, ¢ 5
KBC:0088 [Jasnenne BrirodeHus Hacoca Pyrca NZ21, I1a 6000
KBC:0089 Bpewms Bribera nHacoca Pyrca NZ21, ¢ 40
KBC:0090 TalimayT BKITrOueHus/BeIKTIOUeHUsI NZ21, ¢ 5
KBC:0091 JaBnenue BxitoyeHus Hacoca Pyrca NZ31, I1a 6000
KBC:0092 Bpewmst BeiOera Hacoca Pyrca NZ31, ¢ 40
KBC:0093 TaiimayT BkJIrOueHuUs/BoiKIOUeHUsI NZ31, ¢ 5
KBC:0094 TaiimayT oTkpeITHs/3aKkpeITHst VP11, ¢ 45
KBC:0095 TaiimayT oTkpeITHS/3aKpEITHS VP21, € 45
KBC:0096 TaiimayT oTkpbITHs/3aKpEITHS VP31, C 45
KBC:0097 TaiimayT oTKpbITHs/3aKpeITHS VP41, C 45
KBC:0098 TaiimayT oTkpbITHs/3aKpeITUs VP51, € 5
KBC:0099 TaiimayT oTkpbITUs/3aKpbiTust VP61, ¢ 5
KBC:0100 TaiimayT oTkpeITHS/3aKpeITHS VP71, € 5
KBC:0101 TaiimayT oTKpeITHS/3aKpEITHS VP12, € 5
KBC:0102 TaiimayT oTKpbITHs/3aKpEITHS VP22, C 5
KBC:0103 TaiimayT oTKpbITHs/3aKpeITHS VP32, C 5
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KBC:0104 TaiimayT oTKpeITHS/3aKpEITHS VP42, ¢ 5
KBC:0105 TaiimayT oTKpBITHS/3aKpEITHS VP14, ¢ 5
KBC:0106 TalimayT oTKpbITHs/3aKpEITHS VP24, C 5
KBC:0107 TaiimayT oTKpbITHs/3aKpEITHS VP34, C 5
KBC:0108 TaiimayT oTkpbITHs/3aKpeiTust VP13, ¢ 5
KBC:0109 Bpewms namycka uepe3 VP13, ¢ 20
KBC:0110 JomomautensHoe Bpemst Hammycka epe3 VP13, ¢ 5
KBC:0111 TaiimayT oTKpBITHS/3aKpEITHS VP23, ¢ 5
KBC:0112 Bpewmst Hanycka uepe3 VP23, ¢ 20
KBC:0113 JononHutensHOe BpeMst Hanmycka uepe3 VP23, ¢ 5
KBC:0114 TaiimayT oTkpbITHs/3aKpeiTUs VP33, ¢ 5
KBC:0115 Bpewms namycka uepe3 VP33, ¢ 20
KBC:0116 JomomautensHoe Bpemst Hamycka aepe3 VP33, ¢ 5
KBC:0117 TaiimayT oTKpBITHS/3aKpEITHS VP43, ¢ 5
KBC:0118 Bpewmst Hanycka uepe3 VP43, ¢ 20
KBC:0119 JononHutensHOe BpeMst Hanmycka uepe3 VP43, ¢ 5
KBC:0120 TaiimayT oTKpbITHs/3aKpEITHS VP53, C 5
KBC:0121 Bpewms Hamycka uepe3 VP53, ¢ 20
KBC:0122 JomomautensHOe BpeMst Hammycka aepe3 VP53, ¢ 5
KBC:0123 TaiimayT oTKpBITHS/3aKpEITHS VP63, C 5
KBC:0124 Bpewmst Hanycka uepe3 VP63, ¢ 20
KBC:0125 JononHutensHOe BpeMst Hanmycka uepe3 VP63, ¢ 5
KBC:0126 TaiimayT oTkpbITHs/3aKpeITUS VP73, C 5
KBC:0127 Bpewms namycka uepe3 VP73, ¢ 20
KBC:0128 JomomautensHOe BpeMst Hammycka epe3 VP73, ¢ 5
KBC:0129 Bpewmst Hanycka gepe3 VP52, ¢ 20
KBC:0130 JononHurensHoe BpeMsl Hanmycka uepe3 VP52, ¢ 5
KBC:0131 TalimayT oTKpbITHs/3aKpeITHS VP52, C 5
KBC:0132 Bpewms namycka uepe3 VP62, ¢ 20
KBC:0133 JlonmonauTensHOE Bpems Hammycka depe3 VP62, ¢ 5
KBC:0134 TaiimayT oTKpBITHS/3aKpEITHS VP62, C 5
KBC:0135 Bpewmst Hanycka gepe3 VP72, ¢ 20
KBC:0136 JononHurensHoe BpeMsl Hanmycka uepe3 VP72, ¢ 5
KBC:0137 TaiimayT oTKpbITHs/3aKpEITHS VP72, C 5
KBC:0138 TaliMayT OTKPBITHS/3aKPITHS KIIAIaHOB HAIyCKa, C 5
KBC:0139 MuHUMaNBHBIN IPOTOK 110 JaT4uKy nporoka BC, n/mun 3
KBC:0140 MuHUMaNTBHBIA TPOTOK O AaT4UKy npoTtoka DJIIL, n/mMuH 0,5
KBC:0141 [Mopor mpenynpexxaeHns TeMIepaTypsl mpoToka, °C 30
KBC:0142 IMTopor ommbku TeMneparyps! IpoToka, °C 50
KBC:0143 TalimayT nprKaTHs/0TXKATHS ABEPH, C 10
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Ipunoxenue I'

Cnucok ¢aiijioB 1 IMPeKTOPH, HCI0JIb3yeMBbIX POrpaMMoii

[Tporpamma oneparopa BBIIOIHIETCS HA KOMIBIOTEPE € ONEPALMOHHON cucteMoi Linux
(Fedora 23). [Ins paGoThl porpamMMbl HCIIONB3YIOTCS CIEAYIONNE TUPEKTOPUH U (ailIbl:

e /home/oper/bin — AUPEKTOPUS COACPHKHUT UCTIOTHAEMBIN (ailsl mpOrpaMMel
oreparopa, a Taxke (ailsibl U IUPEKTOpUHN, HEOOXOAUMBIE IS €€
(GYHKIIMOHUPOBAHUSA:

o poAELTK — ucnonHsemslii (haiin mporpaMMbl oreparopa;

o /log — nupexTopusi, B KOTOPYIO 3alUCBIBACTCS JIOT-(paiil KOHTpoJuiepa
IyJbTa ONEpaToOpa CO BCEMU TEKYLIMMHU apaMeTpaMH;

o /contours — TUPEKTOPUsi, B KOTOPOH HaxoATcs (hailiibl KOHTYPOB CBAPKH
(c pacmpeHHEM «savey);

O /passports — TUpPEKTOpus, KyJja COXPAHAIOTCS MACIOpPTa CBApKH (C
PACHIMPEHUEM «CSVY).

e /programs — TUPEKTOPHS, B KOTOPOH HAXOJATCS YNPaBIISAIOLIIE IPOrpaMMbI
koHTposuiepa UITY (¢aiinel ¢ pacimmpenuem «npgy»);

e /points — IUPEKTOPUsI, B KOTOPOH HAXOAATCS (PailiIbl TOUEK (C pacIIupeHUueM
«pointy);

e /log — nupexTopus, B KOTOPOW HaXOATCs Jor-Gailyibl mporpamMmbl orepaTopa (¢
pacuperreM «logy); gor-aiinbl 3a KaKAbIH 1eHb HAXOASATCS B OTACIbHBIX

JAUPCKTOPHUAX C COOTBGTCTBYK)IJ_IGI\/'I JIaTOM.

74



Ipunoxenne /1

IIpumep nocTrpoeHusi NporpaMmMsbl CBapKHU JMHEHHOI0 1IBa

Jnst cBapku JuMHEMHOro mBa ucnonb3yrTcs ocu LX, LY u Z, Bce ocTtalibHbIE OCH
SIBJISIFOTCS. HACTPOEYHBIMU M HE Y4YacTBYIOT B IpPOrpaMMe aBTOMAaTUYECKOM cBapku. Jlanee
pPaccCMOTpEHA MOCIEA0BATENBHOCTD JEUCTBUN ONIEpaTopa Ha IMPUMeEpe CBAPKU JIMHEWHOTO 1IBA.

Ilpumeyanue — nunetinblll WO MOXNCEM HAXOOUMbCS KAK 8 20PU3OHMAILHOU NIOCKOCMU,
max u 8 eepmukanvhou. Lllos modcem Ovimsb 3AMKHYMBIM UMY NEPEKPLIBAIOWUMCA. []eudiceHue
OJIIT modxcem npouzeooumvcs Kak no OOHOU OCU, MAK U No ecem mMpém cpasy. [eudsicenue

MedHcoy MOoUKamu KOHMYypa oCcyujecmensiemcs no npsmou.

1 Ha armocdepe BoicTaButh ODJIII Ha HeoOxoammoe QOKYCHOE pacCTOSHUE OT
CBapHBaeMON TIOBEPXHOCTH. YOEIUTHhCS, YTO PACIOJIOKEHHE JAETall IO3BOJISIET
BRIMOHUTE TiepemenieHne ODJIII mo Bceit TpaekTopum cBapku, Oe3 Hae3na Ha
OTPAaHUYUTEIIHHBIC TATIHKH.

2 YOeautbcs, YTO BHJIEOCHCTEMAa 30HBI CBApKU W, MPU HEOOXOJUMOCTH, OO30pHBIE
BUJICOCUCTEMBI, 00ecrieunBarOT () PEeKTUBHBINA 0030p 30HBI CBAPKH.

3 BBIKIIOYNTH, TUTAaHUE TPHUBOJAOB, 3aKPbITh  JBEPh  KaMephbl, BBIKIIOUUTH
BUJICOCHCTEMBI, OTKauaTh KaMepy 70 pabodero Bakyyma.

4 TlogroroButh Kk pabore »sHeprodmok ODJIA-40M1 cormacHO pPYKOBOJCTBY TIO
skcrutyatraiun DJIA-40U. Brmounts pexxum «CBapka» ¢ HEOOJIBIIMM TOKOM Jyya
(0,5-1 MA).

5 Bximouurts BUJACOCUCTEMEI U TIUTAHUE IPUBOIOB. Bxirounts BUPTYAJIBHBIC OCH.

6 BsiGpars Bkaaky «Kontyp». Haxars kuonky | HOBbI KOHTYp | i B BbInajgasomem

CIIUCKe BBIOpaTh «JIMHelHas UHTEPIOJISLIUS.

7 Hcnosb3ysi KHONIKK PY4YHBIX IepeMenteHuii mo koopaunatam LX, LY u Z ycraHoBUTH

JY41 B HayaJlbHOM TOYKe CBapKH. Haxatn KHOIIKY | BcraButh TO4YKY | JJIA TOro,

YTOOBI 3aAIIOMHUTH KOOPIMHATHI TOUKH.

8 TakuMm jxe crmocoOOM 3amaTh BTOPYIO H, €CIH TpeOyercs, MOCIeAyIOIIUe TOYKU
KOHTypa. il NpSMOJIMHEHHOTO CThIKA MOXET OBITh JOCTaTOYHO JIBYX TOYEK,
OJIHAKO, €CIM B TMPOLIECCE [BIKEHUS IIyd OTKIOHSIETCS OT CThIKa, MOXET
notpeboBaTeCs 3amaTh OoJblIe TOueK. B paccmaTpuBaeMoM mpumepe 3anaHo 4
TOYKH, OCHOBHOE IEPEMEIIECHUE BBHITIOIHICTCS 1O KoopauHaTe LX, Koppekuus 1o

koopauHate LY (pucynok 1).
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9

10

11

MporpaMma ceapku

HoBwi i
KOHTYP

X | z
1/1200.00 1501.00 2000.00 m
2/1350.00 |1503.72 |2000.00
3/1500.00 |1506.09 |2000.00
4/1650.00 |1508.47 |2000.00 COBUHYTE

W NepenTn

3arpy3snTtb CoxpaHuTb

NuHelHas MHTepnonAL A KOHTY P KOHTYP

BcTaBuTh
TO4KY

Yaoanute
TO4KY

CpBur

WNHBepcuna
KOHTYpa

3aMKHYTb
KOHTYp

2

KoHTYyp TexHonormna Kanan 1l Kanan 2 KaHan 3

Pucynok 1 — Bxknanka «KoHTyp» ISt THHEHHOTO CTHIKA

B none «CkxopocTtb nepexona» Ha 3TOM BKJIAJKE 3a4a€TC CKOPOCTD MEPEXOAA MEKIY
TOYKaMU KOHTypa (HE MHyTaTb CO CBapouyHOMl cKOpocThio!). CKOpOCTh mepexonaa
MOJKET OBbITh BBILLE CBAPOUYHOM JJIsi YCKOPEHUs MEepeMeIIeHNs MeXay Toukamu. Jlis
3aJjaHusl CKOPOCTH Iepexoja HakaTh Ha IOJie CO 3HAUYEHHWEM CKOpPOCTH M BBECTHU
HOBOE 3HAYCHME B MIOSIBUBLIEMCS] OKHE BBOJA.

[locne 3amanus Touek MoxHO nepememiats DJIIT Mexy HUMH IPOCTHIM HakKaTHEM
Ha CTPOKY TaOJIMLIbI C BBIOpaHHOM ToukoM. [lepemMecTuTh MyIKy B IEPBYIO TOUKY AJIs
MIPOBEPKHU MPABMWIBHOCTH 33JaHHON TPAEKTOPHUH (JIy4 JOJDKEH JBUTAThCSI CTPOTO IO
CTBIKY).

[Tocne mocTpoeHus: TpaeKTOPUM HEOOXOIUMO 3a/1aTh TEXHOJIOTMYECKYIO0 TaOJIUILy, B
KOTOpOM 3aJaloTCsi MapaMeTphl CBapku ImBa. Jlas 3Toro BhIOpaTh BKIIAIKY
«Texnonorus». V3HauanbHO TEXHOJOTHYECKAs TaOiMLa COACPKHUT JIBE TOUYKH,
ONpEACIAIOIIME HaYyaJlo M KOHell Tpaekropuu. B mone «/lnmHa 1mBa» BBIBOAMTCS

AJIMHA TPACKTOPUHU, 3TO 3HAYCHHUC PCAAKTUPOBATH HECIIbL34. B none «Hucno Touex»
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IMMOKAa3aHO YHCJIO 3aJlaHHBIX Ha TPACKTOPHU TOYCK, B IIOJIC «CKOpOCTL CBapKm» -

CBapOYHasi CKOPOCTh B MM/MUH (PUCYHOK 2).

MNMporpaMMma ceapkmu
1 MM/MWUH
3arpysuTb CoxpaHnTb
450.06 [l 4 | 720.0 [EEACTEERGT

ZKopocTh, TexH.
‘ MyTe, kM | Tok,MA | Dokyc,MA A paze. ‘ LLla6noH
1/0.00 0.0 780 720.0
[obaBnTb
2(450.06 |0.0 780 720.0 TouKY

U3 KOHTYpa

BctaBuTthb
TOHKY

Y opanutb
TOHKY

HacTpoiku

nyckK

KoHTyp TexHonorma KaHanl | KaHan 2 | KaHan 3

Pucynox 2 — Bxuitagka « TexHOTOTHS ISl TMHEHHOTO IIBa
12 Jlnsa pegakTupoBaHUs MapaMeTpPOB TaOJIUIIbI HY>KHO BBITIOJIHUTD KJIMK JICBOM KHOIKOMN

MBbIIIN I10 BBI6paHHOfI sTYCHKeE. I[J'I}I TOr0 4YTOOBI 3a1porpaMMupoOBaTbh HaApPaACTaAHUC U

CHaj TOKa Jy4a, B TaONWIly HYXKHO T00aBUTh HOBBIC TOYKH, JUISI ITOTO HAXKATh

KHOTIKY | BceTraButh TOYKY | HoBasi Touka BcTaBjisieTcsl Iepea BbIOpaHHOI

CTPOKO# Ta0IUIIbI, I03TOMY €CJIM BbIOpaHa mepBasi CTPOKA, TO BCTABUTh TOUYKY
Heab3sl! B paccmarpuBaeMoM mpuMepe 3aJaHO JABE JOMOJIHUTENIbHBIC TOYKW: Ha
yuactke 1-2 amuuoi 30 MM BBITIOJHSIETCS TUIABHBIA MOIbeM Toka jyda oT 0 mo 80
MA, Ha y4yacTke 2-3 BBINOJHAETCS CBapKa C MOCTOSTHHBIM TOKOM 80 MA, Ha y4yacTKe
3-4 nnunoit 30 MM BeImonHSETCs TiaBHBIN cran Toka ¢ 80 1o 0 MA. Tok dokyca Ha
BCEM IMPOTSHKEHUM IIBa MOCTOSIHHBIA — 780 MA, CKOpOCTb CBapKH IOCTOSIHHAsI, B
HayaJie CBapKH BKJIFOYACTCS] TEXHOJOTHUYECKAsl pa3BEPTKA, B KOHIIE OHA OTKIIIOUYAETCS
(pucyHox 3).
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MNyTb,MM| Tok, MA |Pokyc, M/ ::(:ﬂgazb Tpg);::
10.00 |00 |780  [1200 BcEm0bezo
2(30.00 80.0 780 720.0
3|420.00 |B0.0 780 720.0
4450.06 0.0 780 720.0 BEIKJT

Pucynok 3 — ®parMeHT TeXHOIOTHYSCKOM TaOIUITBI

Brimeonucanublx  JEMCTBUH  IOCTaTOYHO Uil  NpoBeneHust  cBapku. [locie
PEAAKTUPOBAHUS TEXHOJIOTUYECKON TaOIHIIBI HAXKATh KHOTIKY , CHUCTEMa CTEHEPUPYET U
3aIyCTUT Ha BBIIIOJIHEHME J1BE MporpaMMbl UITY.

Kpome Toro cymectByroT 11aOJOHBI  CBapKd, yOPOIIAIONIME  3arlOJHEHUE
TEXHOJIOTHYECKON TaOIUIBl U MO3BOJISIONINE MPOU3BOAUTH CBAPKY MpHUXBaToK. J[ns goctyma K
HUM HaXaTb KHOIKY U BBIOpaTh B BBIMIQJAIOIIEM CIMCKE OJMH W3 MI1a0JIOHOB
«IIpuxBatkn» win «CBapkay. Ilepen ucnonp3oBaHueM madbjioHa HEOOXOIUMO YIAIHWTh W3
TEXHOJOTHYECKONW TaONMuIbl Bce TOUKH, KpOME IMepBOiMl M mocienHeil. PaccMoTpuMm cHavana

mabson «lIpuxBatkm» (pUCyHOK 4).

JInHeliHbIe NpUXBaTKN x
MpuxBaTKM

Konw4ecTeo Meprog, MM
150.0

u Tok a, MA LJ L] OMM o
B [k, MM B

[ ncpexoa, MmN Cnang, Mm
u 1200.0

’ 1,02 l

CreHepupoBaTb

Pucynok 4 — OxHo «JInHElHbIE TPUXBATKN»

B moite «3arojioBok» 3ammChIBacTCI 0003HAYECHUE mponecca, KOTOpoC 3aHOCUTCA B
Ta6J'II/IHy B KAQ4YCCTBE pasaCIMTECIIA. H606XOI[I/IMO 3a1aTb KOJIMYECTBO IPUXBATOK, TOK JIy4da IJIs

CBApKH IIPUXBATOK, CBAPOYHYIO CKOPOCTb U CKOPOCTH IEpCXodaa MCKAY IMPUXBATKAMMU. Hepnoz[
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NPUXBATOK 3TO JUIMHA Y4YacTKa, B ILIEHTPE KOTOPOro OyJeT pacroyiokeHa NpUXBaTKa, 3TOT
nmapaMeTp pacCYMTHIBACTCS W3 JUIMHBI IIBA W KOJIMYECTBA NPUXBATOK. J[TMHA NpHXBaTKU
CKJIa/IbIBAaeTCsl U3 3HAUYEHUN TpeX MapaMeTpoB: MOoAbeM (ydacTok HapacTaHus jyda oT 0 go X
MA), THK (Yy4aCTOK C TIOCTOSTHHBIM TOKOM JIy4a) | crmajl (y9acToK crajia Toka jgyda ¢ X 10 0 MA).

CYMMa 3HAYEHHUH ITHUX napaMCTpOB HC NOJDKHA IMPCBLIMIATH MCPUO MPUXBATKU, B MIPOTHUBHOM

CiTy4ae IpH HAKaTUHU KHOTIKU | CreHepupoBaTh | OyneT BbIAaHoO cooOmieHne 00 ommoke.

Hmxe Bcex moseil BBoJa pacrosioKEHO OKHO 3a/aHus MOpsAKa CIEAOBAHUS MPUXBATOK.
[TpuxBatka HOMep «0» pacmosaraercst 6JmKe BceX K Hayany KoHTypa. [lo-yMoruaHHuio mopsIok
CIIEJOBaHMsI TPUXBATOK TEHEPUPYETCS NPOrpaMMoil MO 3aJaHHOMY anroputMmy. Tak Kak
TEXHOJIOTUSI CBApPKHM 4acTo TpeOyeT pacloIOKEHHsI NPUXBATOK HE MOJpPSJ, a B ONPEIeIEHHOM
MOPSIZIKE, TO MOPSIIOK PACCTAHOBKM NPUXBATOK MOXKHO PENAKTUPOBaTh. /sl 3TOr0 ycTaHOBUTH

KypCOp MBIIIX B TI0JI€ BBO/IA, IIEPEUUCIIUTh HEOOXOMMBIH MOPSAIO0K Yepe3 3aIsTyIo.

Eci Bce MapaMeTpsl 3aaHbl IPABJIBHO, TO NMPH HAXATHH KHONKH | CreHepHpoBAaTH)

okHO «JIuHeiiHBIE IMPHUXBATKW» 6yI[eT 3dKpPbITO, 4 B TCXHOJOI'NYCCKYIO Ta6J'II/II_[y 3aIlUITYTCA

AAaHHBIC JIS1 CBAPKU ITPUXBATOK (pI/ICYHOI( 5)

MyTb,MM| Tok, MA |Dokyc, M4 ::(:.‘ph.(:aLb :;Z;;:
1 [o00 |00 |780  |7200 [Bumeiinoz
7 [MpuxsaTki
3 |202.53 0.0 780 720.0
4 |212.53 (400 780 720.0
5 |237.53 |40.0 780 720.0
6 |247.53 0.0 780 1200.0
7 |52.51 0.0 780 720.0
g 62.51 40.0 780 720.0
g 8751 40.0 780 720.0
10/97.51 0.0 780 1200.0
11(352.55 |0.0 780 720.0
12 |362.55 |40.0 780 720.0
13|387.55 |40.0 780 720.0
14|397.55 |0.0 780 1200.0
15 450.06 0.0 780 720.0 BhIK

PI/ICYHOK 5— (DpaI‘MCHT TEXHOJIOTMYECKOM Ta6J'II/IL[I>I C JaHHBIMU JI CBAPKU ITPUXBATOK

Jnst cBapku NMpUXBAaTOK JocTaTO4uHO HaxkaTh KHOMKY | [TYCK |.

Paccmotpum mabnon «Ceapkay. s moctyna k Hemy HaxaTh kHonky | Hlla6aon | u B

BBITIQJIAIONIEM CITHCKE BBIOpaTh «CBapKa» (pUCYHOK 6).
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3aronoBokK

Ceapka

B Tok yya, MA | [ oOLEeM, MM
“mmt
E‘ CBainJ MMM E] B Mk, MM B
Bl nepexoqa, MMMy [ Cnan, mMm
u 1200.0 [l

CreHepupoBaTb

Pucynox 6 — OxHo «JIuHeitHas cBapkay

B mone «3aronoBok» 3amuchiBaeTcs OO0O3HAYEHHE IpOLIECCa, KOTOPOE 3aHOCHTCS B
TaONMMIly B KadecTBE pa3ienuTeNs. Taxke HEOOXOIMMO 3ajaTh TOK Jyda Ui CBapKd IIIBa,
CBapOYHYI0 CKOPOCTh M CKOPOCTH MEpexojia OT KOHIA Y4YacTKa CBApKHA K KOHILy TPaeKTOPHUH.
JInvHa 1IBa CKJIAJBIBAETCS U3 TPEX MapaMeTpoB: MoabeM (ydacToK HapactaHwus jyda oT 0 mo X
MA), UK (Y9aCTOK C TIOCTOSTHHBIM TOKOM Jy4a) U craj (y4acToK crajia Toka iyda ¢ X a0 0 MA).

CYMMa OTUX IMapaMCTpPpOB HE OOJDKHA MNPCBbIIIATH [IJIMHY B4, YKA3aHHYIO Ha BKJIAaAKE

«TGXHOJ'IOFI/ISI», B IIPOTHBHOM CJIy4a€¢ IIpU HAXATHU KHOIIKU | CFeHepI/II)OBaTB | B

TEXHOJIOTUYECKYIO TaONmuIly OyAyT 3amucaHbl HEKOppEeKTHble NaHHble. Ecnu Bce mapamerpbl

3a/1aHbl NPABWIBHO, TO NPH HAXXaTUM KHOIIKH | CrenepupoBathb | OKHO «JIuHelHas cBapka»

6y,Z[CT 3aKpbITO, @ B TCXHOJIOTUYCCKYIO Ta6J'II/II_Iy 3alMUIIYTCA JAaHHBIC JIs1 CBAPKU IIBaA (pI/ICYHOK

7).

MyTe,MM| Tok,MA |Dokyc, ME ::(:3351-:? EZ:;:
o0 00 |780  [7200 SoorpepeniroEm
- Ceapka
;0.00 0.0 780 720.0
:30.00 88.0 780 720.0
E420.06 88.0 780 720.0
3450.06 0.0 780 1200.0
?450.06‘ 0.0 780 720.0 BhbIK

PI/IC}’HOK 7— (I)paFMGHT TEXHOJIOTHYECKOU Ta6J'II/ILILI C JaHHBIMU IJI CBAPKHU HIBA
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Taxoke Tpu HaXXaTUU KHOIKU MOKHO 3aMeTuTh 1a0noH «TexHonornueckuii
octaHoB». Ero ncnosnb3oBanue 0yJeT pacCMOTpEHO Ha nmpumepe KoJbleBoro msa ([Ipuioxenue
X).

[Ipu ucnonb3oBanuu madnaona «CBapkay HAYaIbHBIM U KOHEUHBIM TOKH JIyda 3aJar0TCs
paBHbIMH Hy0. Eciii TpeOGyeTcst HauaTh, WM 3aKOHYUTH CBAPKY C JIPYTUM TOKOM, HEOOXOIMMO
OTPEIaKTUPOBATh TEXHOJIOTHYECKYIO TaOIHILy.

[Tpu ucnonp3oBaHuM 1a0JI0HA HEb34 337aTh U3MEHEHUE TOKa (DOKYCHPOBKU Ha Pa3HBIX
yyacTKax, a TakXe BKIIOUCHHE/BBIKIIOUEHHE M 3aJaHHe MapaMeTpoB TEXHOJIOTHYECKOMH
pasBeptku. Ecim 310 HE0o0X0aMMo, TMOCIe TeHepupoBaHHs MIa0JIOHA HYXHO OTPEAaKTHPOBATh
TEXHOJIOTHYECKYIO TabIuITy.

Jns nauana cBapku DJIIT noikHa HAXOIUTHCS B MEPBOIl TOUke KOHTYypa. s nmepexona K
HEll Ha)KaTh Ha TEPBYIO CTPOKY TaONMUIBl KOHTypa Ha Bkiaake «KoHTyp». YOeauTbes, 4TO

3aJlaHa JIOCTATOYHASI MOIITHOCTh OOMOAPIMPOBKH, BKIIFOUEHBI TEXHOJIOTHUECKHAE PA3BEPTKH (€CIIN

TpeOyeTrcs), HakaTa KHOIIKA | Koppexuust | B mporpamme ympasieHus OJIA-401 (ecnm

HE0OX0MMO M3MEHSTh TOK JTyda B Mpoliecce cBapku). [locie 3Toro HaxkaTh KHOIIKY Ha
BKJIaKE «TexHomorusy JJI1 Hadajla CBaApKH.

CBapka mNpOM3BOAUTCA IO JABYM YIPABISAIOIIMM [pPOrpaMMaM: MEXaHHYeCcKoe
nepeMenieHue BbINOJHAETCA 1o KaHalny | koHtpomiepa UYIIY, usMmeHeHwe mnapameTpoB
9HEpProOI0Ka MPOUCXoIuT 1o kanamy 3. Ha Bknaakax «Kanan #1» u «Kanan #3» orobpaxarorcs
TEKCTBI ATHX MporpaMM. Bo Bpemsi cBapku Ben€Tcs 3aluch NMacmopTa CBapKH, KyJa 3aHOCSTCS

BCC BAXKHBIC ITapaMETPhbI YCTaAaHOBKH.
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IIpunoxenune E

IIpumep nocTpoeHusi MporpaMMbl CBAPKH KPYroBoro miBa

B cucreme ympaBneHus peann3oBaH MIA0JIOH KPyroBOro IIBa, MPU KOTOPOM CBapKa

BBITIOJTHSIETCS] TTyTEM 00X07a CBapoYHOM Tpaektopuu Manumyssitopom DJIII. B kpyroBom miBe

ucnone3ytorcst ocu LX, LY u Z, Takxke BpIOMpaeTcs IIOCKOCTh cBapku (1o ymomdanuio, XY).

Bce ocranpHbIe OCH SBIISIOTCS HACTPOCUHBIMU U HE yYacTBYIOT B IIPOIPAMME aBTOMATHYECKOMN

cBapku. Kpyrosoii moB Beimomnnsiercs: nepememenneM DJIIT mo ocsam LX, LY w/mmm Z. [lanee

paccMOTpeHa IMOCIeI0BaTeIbHOCTh JICHCTBHIA OTlepaTopa Ha NpUMeEpEe CBAPKH KOJBIIEBOTO IIIBa

1o m1abnony «KpyroBoi CTHIK».

1

Ha armocdepe BoicraButh JJIII Ha HEoOX0omuMOM (OKYCHOM pACCTOSHHH OT
CBapUBaeMOl TOBEPXHOCTH. YOEIUTHCS, YTO PACHOJOKECHHUE [ETaTH MO3BOJSIET
BEITIOJIHUTE Tiepemenienue OJIII mo Bcei Tpaekropum cBapku, Oe3 Hae3ga Ha
OTpaHUYUTENIbHbIE TaTYUKH.

Y6enutbes, 4TO BUACOCHUCTEMA 30HBI CBAPKU M, MPU HEOOXOIUMOCTH, O0O30pHBIE
BUICOCHCTEMBI, 00€CIeunBatOT Y3PPEKTHBHBII 0030p 30HBI CBAPKH.

BeIkitounTh NUTaHUE NPUBOJOB, 3aKPbITh JBEpb KaMephl, OTKadaTb Kamepy A0
pabouero Bakyyma.

[MoaroroButs k pabore sHeprodmok DJIA-40M cornacHo pPYKOBOACTBY TIO
skcruryataiuu DJIA-40U. Bxmounts pexxum «CBapka» ¢ HEOOJIBIIUM TOKOM Jiyda
(0,5-1 MA).

Bruttounts BuzieocucTeMbl U MUTaHUE IPUBOAOB. BKIIIOUNTH BUPTyalIbHBIE OCH.
Hcnone3ys KHONKM py4HBIX IepeMmelieHuii mno koopauHaraMm LX, LY wu Z,

YCTAaHOBUTS JIYY B HaJaJbHOM TOYKE CBapKu.

Brei6pate Brinaaky «Kontyp». HaxaTe KHOTIKY | HoBblil KOHTYP | Y B BBINAJAIONIEM

criucke BeIOpath «KpyroBoi CTBIK». 3aTeM HEOOXOAUMO 33aTh JUAMETP KPYTOBOTO
[IBa B TOSIBUBIIEMCS OKHE BBOJIa. Torja Mpu 3aJaHUM TEPBOM TOYKH KOHTYpa,
OCTaJIbHBIE TOYKU OyIyT J00aBIEHBI aBTOMATHYECKU TI0 9YaCOBOM CTPEJIKE OT MEPBOM
TOYKH. B cimydae eciam nuaMerp W3HAYaJIbHO HEWU3BECTEH, OCTAaBUTh B ITOM OKHE
3HaueHWe HOJb. Toraa A CBapKu KPYroBOTO IIBA HEOOXOIUMO OMPEICIUTH LEHTP
cBapuBaeMoro sjeMeHTa. [ 3Toro HeoOXOaUMO 3aJaTb MUHUMYM TpPU TOYKH,
MOCJIE Yero IEHTP M JIUaMeTp OKPYKHOCTH OYyIyT pacCUMTaHbl aBTOMATHYECKHU.
Pexomenmyercs 3a1aBaTh TOUKH, 00XO/Is1 TPACKTOPUIO TI0 YaCOBOM CTpEJIKe, B ClIydae,
€CJIM ATO 3aTPYTHUTEILHO WA HEBO3MOXKHO, HEOOXOAUMO TIOCTIE 3a/IaHUs BCEX TOUYCK

npumMeHnTh QyHKIuio «MHBepcus». I[locne 3amanus TpEX Todek OyIeT BBHIYHMCICH
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JIMaMEeTP OKPY>KHOCTH, B OOIIEM CIIydae 3TOr0 JJOCTATOYHO JUIS MPOBEJICHHS CBAPKH.
Ecin xe HeoOXoauMo 3ajgaTh OoJsbllle TOYEK, TO HY)KHO YUYUTBIBATh, YTO TOYKHU
JOJDKHBI YCTaHABJIMBATBCA B TOM IOPAAKE, B KaKOM OHHU PpPaCIIOJIOKCHBI Ha
OoKkpyx)HOCTH. KoJnmuecTBO TOUeK HE OrpaHUYEHO, IBMKEHHE MEXIy COCeIHHUMHU
TOYKaMH OyJIET BBIIOJIHATHCS 10 JyTe C PACUCTHBIM PainyCOM.

8 Tlocne 3amaHusi BCEX OMOPHBIX TOYEK BBHIMONHUTH (YHKIHIO «3aMKHYTH KOHTYPY.
HeoOxonumo ydecTh Takke, 4TO MpPU CBAapKe IMOJHOTO KPYroBOI'O HIBA HEOOXOIUMO
BBIMIOJHATh TEPEKPHITHE, TO €CTh OJHOTO IMPOXOoJa MO OKPYXHOCTH OyJner
HEJIOCTaTOYHO JUIsl MpoBeaeHus cBapku. [loaToMy HeoOXoIuMO yKa3blBaTh YHCIIO
NPOXOJIOB PaBHBIM JIBYM WM Oombine. [Ipu 3ToM juimHa myTu OyneT yBenudeHa U
IMMOABHUTCA BO3MOXHOCTE 3a/1aBaTh NEPECKPBITUC ITPHU CBAPKE KOJIBIIEBOT'O MIBA.

9 B none «CkopocTh nepexo/ia» Ha 3TON BKIIAJKE 33aJIaeTCsl CKOPOCTh Mepexoia MexIy
TOYKAaMH KOHTypa (HE IMyTaTh CO CBapo4YHOH cKopocTbio!). CKOpOCTh mepexona
MO>KET OBLITH BBIIIIE CB&pO'—IHOﬁ IJId YCKOPCHUSA MEPEMCIICHUA MCKAY TOYKAMMH. I[JISI
3a/laHusl CKOpPOCTH TIepexojia Ha)kaTb Ha I0JIE CO 3HAYEHHEM CKOPOCTH U BBECTH
HOBOE 3HAa4YCeHHE B MOSBUBIIEMCS OKHE BBOJIa. CKOPOCTh 33a€TCs B MM/MUH.

10 Tocne mOCTpOEHUSI TPACKTOPUU HEOOXOAMMO 33/1aTh TEXHOJOTHUYECKYIO TaOiMIly, B
KOTOpOM 3aJaloTcsi mapaMeTphl CBapku ImBa. Jlas 3Toro BbIOpaTh BKIIAJKY
«TexHonorus» B 0651aCTH yIpaBiisiioliel mporpaMMel. I3HayanbHO TEXHOJIOTHYECKast
TabNIUIa COIEPIKUT JIBE TOUKH, OIpeIesIoIe Hauyano U KOHell TpaekTopuu. B mone
«/lnmMHa mpoxoma» BBIBOAWTCS [UIMHA TPAcKTOPUH, 3TO 3HAYEHHE DPENAKTUPOBATH
Henb3s. B none «Yucno Touek» moka3zaHO YMCIIO 33JaHHBIX HAa TPA€KTOPUM TOYEK, B
nojie «CKOpOCTh CBApKU» - CBAPOYHAsi CKOPOCTh B MM/MHH.

11 JIns pegakTupoBaHus MapaMeTpPOB TAOIUIIBI HYKHO BBHITIOJHUTH KJIHK JIEBOK KHOMKOM
MBIIIN 110 BBIOpaHHOH stueiike. [l Toro 4roObl 3amporpaMMHUpOBaTh HapacTaHHE U

CIlaa TOKa Jiy4da, B Ta6JII/IIly HY>XHO Z[O63.BI/ITB HOBBIC TOYKH, IJId OTOI'0O HaXaTb

KHOTIKY | BceraButh TOYKY | HoBasi Touka BcTaBjsieTcsi mnepea BbIOPpaHHOM

CTPOKO# Ta0/IUIIbI, I03TOMY €CJIM BbIOpaHa mepBasi CTPOKA, TO BCTABUTh TOYKY
HeJIb3s1!

12 Haxath KHOIKY , CHUCTEMa CT€HEPUPYET M 3alyCTUT HA BBINOJHECHHUE JIBE
nporpammsel UITY

Kak u 11 nuHeiiHOro miBa, [Js KPYrOBOI'O CYIIECTBYIOT IIAOJIOHBI CBapKH,

yOopouarmue 3aroJIHCHUEC TEXHOJIOTHYECKOM Ta6J'II/II_[I)I " MO3BOJAOINHEC IIPOU3BOAWUTL CBAPKY

npuxBatok. s qoctyna K HUM Haxath KHONKY | IIa0J10H | 1 BBIOpaTh B BBINAIAIOIIEM CITUCKE
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omuH u3 1mabnmoHoB «llpuxBatkm» wumm «CBapka». Ilepen wucnonb3oBanueMm miaGnoHa
HEOOXOUMO YJAJIUTh U3 TEXHOJOTMYECKOW TaONMIIBI BCE TOUKH, KPOME MEPBOM M MOCIEIHEH.
[abmoHbl Uil KpYyroBOTO IIIBa TaKHe >K€, KaK M JJs KOJIbLIEBOIO, OHM PAacCMOTPEHBI B
npunoxenuu XK.

Ilepen nauanom cBapku OJIII nomxHa HaxoAUThCS B MEPBOM TOYKEe KOHTypa. s
nepexo/ia K Hel Ha)kaTh Ha MEPBYIO CTPOKY TaOJIMIIbI KOHTYpa Ha BkIaake « KoHTyp».

YOeauThcsi, dYTO 3aJaHa JIOCTaTOYHAs MOIIHOCTh OOMOApIUPOBKH, BKIFOUYEHBI
TEXHOJIOTHYECKUe pa3BepTku (eciau Tpedyetcs). Ilocrme 3Toro HakaTh KHOIKY Ha
BKIazake « TexHosorusy 1 Hadajla CBapKHu.

CBapka IpOM3BOAMUTCS IO ABYM YINPABIIOMMM Iporpammam: nepemenienue JJIII mo
ocsim LX, LY, Z Bweimonnsercs B kaHaie | koHtposuiepa UIIY, usmeHeHue mnapameTpoB
sHeprobioka — B kaHaie 3. Ha Bkmankax «Kanan #1» u «Kanan #3» oToOpaxkaroTcsi TEKCThI

9TUX MPOTPAMM.
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Ipuiaoxenne K

HpnMep MOCTPOCHUSA NMPOrpaMMbl CBapKH KOJIbLIEBOI'0 IIBA

B cucreme ympaBieHust peaqn3oBaHbl MA0JIOH KOJBIIEBOTO IIBA, KOTOPHIN MPUMEHSETCS,

KOTJa JIeTalbh YCTAaHOBJICHA Ha BpamiaTese. B KOJbIIeBOM IIBE 3aJ€MCTBOBAHBI TPH JIMHEHWHBIE

ocu LX, LY u Z, a Takxke och BpalleHHUs IUaHmaiOsl V. Bce ocTanbHble OCH SIBISIOTCS

HAaCTPOEYHbIMM W HE YYacTBYIOT B IpOrpamMMe aBTOMAaTH4ecKoW cBapku. KonblieBble LIBBI

BBITIOJTHSIFOTCSL BpAIllECHUEM JI€TAJId Ha BpamiaTesie 1o KoopauHaTe V ¢ KOPPEeKIUen MOJIOKEHUs

OJIII mo ocsam LX, LY u Z. [Janee paccMOTpeHa MOCIEA0BATEILHOCTD IEUCTBUIA OnepaTopa Ha

MpuMEpEe CBApKU KOJIBLIEBOTO LIBA I10 I_Ha6JIOHy ((KOHBHGBOﬁ CTBIK».

1

Ha armocdepe BoicraButh JJIII Ha HEoOX0omuMOM (OKYCHOM pACCTOSHHH OT
CBapUBaeMOl TOBEPXHOCTH. YOEIUThCS, YTO PACIOJIOKEHHE JAETadd I103BOJISIET
BBHITIOJTHATH €€ BpaiieHue Ha 360 rpagycoB 0e3 momMex.

Y6enutbes, 4TO BHJCOCHUCTEMA 30HBI CBAPKU M, MPU HEOOXOIUMOCTH, OO30pHBIE
BUICOCHCTEMBI, 00ecieunBatoT Y3PPEKTUBHBIN 0030p 30HBI CBAPKH.

BbIkmiounTh NMHUTaHUE NPUBOJAOB, 3aKPBITh JBEPb KaMephbl, OTKadaTb KaMepy 0
pabouero Bakyyma.

[ToaroroButh Kk pabore »sHeprodiaok JIA-40M1 coryacHO pyKOBOACTBY IO
skcrutyaraiu DJIA-40U. Brutounts pexum «Capka» ¢ HEOOJBIIMM TOKOM JIyda
(0,5-1 MA).

BxirounTs BUAECOCUCTEMBI U IIMTAHNUE IPUBOJOB. BKIIOYUTE BUPTyaIbHBIE OCH.
Hcnonp3ys KHONKHM py4HBIX INepemenieHuid no koopauHaram V, LX, LY u Z,

YCTAaHOBUTS JIYY B HaYyaJILHOM TOYKE CBapKu.

Boi6pate Bkiaaky «Kontyp». Haxxate kHONKY | HoBblil KOHTYP | U B BBINAJAIOLIEM

cnvcke BbIOpaTh «KonbleBol CTBIK». 3aTeM HeoO0XOAMMO 3aJaTh JAHAMETP
CBapMBAacMoOro IIBa B IOSBUBIIEMCS OKHE BBOJA (B paccMaTpHUBAEMOM IIpUMEpE
quametrp 1500 MM), mocne 3TOro 3agaTh KOJMYECTBO OMOPHBIX TOUYEK (B JaHHOM
npuMmepe — 8). OnopHble TOUKM 3a/Jal0TCid 10 KOOpAMHaTe V uyepe3 paBHbIE
MHTEPBAJbl, B JaHHOM ciy4ae — yepe3 45°. Ilo ymomyanuro 3agaércsa BpaliceHUE 110
4acoOBOW CTpesKe, MPU HEOOXOIMMOCTH OHO MOXET OBbIThb M3MEHEHO, Ul 3TOTrO
npumeHnts  ¢QyHkuus —«MHBepcus». IlepeMemieHue MO  OHNOPHBIM — TOYKaM
OCYIIECTBIISIETCS Ha)KaTHEM Ha CTPOKY TaOJMIbl MO KpaTyaillieMy MyTH, TO €CTb
nepexoj U3 TOUKH 2 B TOUKY 4 OyJeT BBIOJHATHCA 110 YaCOBOM CTpEJKe, a U3 TOUKU
2 B TOYKY 6 — MPOTHB 4YacOBOM CTpenku. B kaxoil omopHO# Touke HEOOXOIMMO

CKOPPEKTHPOBATh MOJIOXKEeHNE MymKy 1Mo ocsiM LX, LY u Z ¥ BHINOIHUTH (PYHKIUIO
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«Casur Tekyien Toukn». KonndecTBo onopHbIX Touek onpezeinser oneparop. [locie
pEeNaKTUPOBAHHUS BCEX OMOPHBIX TOYEK BBIMOJHHUTH (YHKINIO «3aMKHYTh KOHTYD».
HeoOxoaumo yuyecTb Takxke, 4TO MPHU CBApKeE MOJIHOTO KOJIBIEBOTO IIBa HEOOXOIMMO
BBINOJIHATH MEPEKPBITHE, TO €CTh OJHOr0 000poTa JAeTanu OyJIeT HeAOCTATOUHO JUIs
npoBeeHust cBapku. IloaToMy HEOOXOAUMMO YKas3bIBaTh YMCJIO NMPOXOJOB PaBHBIM
nByM wiu  Oombime. Ilpw sTtoM anmuHa myTH OyneT yBeNIWYEHA M TMOSIBUTCS

BO3MOXHOCTD 3aJaBaTh IEPCKPHLITHUEC ITPU CBAPKE KOJBIEBOI'O IIBA.

obevanka-TecT

Koneueeol cTeIK

Hoebi 3arpysuTb CoxpaHuUTk
KOHTYP D=1500 KOHTYP KOHTYp
U x| z
10.00 2064.21 1829.77 750.00 1800

2/45.00  2064.78 1829.77 750.00

3/90.00  2065.36 1829.77 750.00

4/135.00 2065.89 1829.77 750.00 CaeunyTe
WU nepenutTm

5/180.00 2065.55 1829.77 750.00

6/225.00 2065.18 1829.77 750.00 R

7/270.00 2064.72 1829.77 750.00 To Ky

8/315.00 2064.40 1829.77 750.00

Ynanutb
TO4KY

caBur

WHBepcua
KOHTYpa

KoHTYp
IaMKHYT

KoHTyp TexHonorms KaHanl KaHan2 Kanan 3

Pucynok 8 — Bknaaka « KoHTyp» 17151 KOJIBIIEBOTO IIIBa

8 B mose «CkopocTs niepexoia» Ha 3TOI BKIIJKE 33JaeTCsl CKOPOCTh Iepexo/ia MExXIy
TOYKAaMH KOHTypa (HE MyTaTb CO CBAapO4YHOH cKopocThio!). CKOpOCTh mepexona
MOYET OBITh BBIIIE CBAPOYHOM JJIsi YCKOPEHUS MEePeMELICHUs MEXy Toukamu. Jlis
3a7aHusl CKOPOCTH IIEPeXo/a HakKaTh HA IOJIE CO 3HAYEHHEM CKOPOCTH M BBECTH
HOBOE 3HAU€HHE B MOSABUBIIEMCS OKHEe BBOAA. CKOpPOCTH 3aJaeTcsi B MM/MUH H

NEPECUUTBIBACTCA JJISI BPAIIATCIIbHOT'O ABUKCHUA.
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9 TIlocne mocTpoeHUs: TPACKTOPUU HEOOXOTUMO 3a7aTh TEXHOJIOTUYECKYIO TaOIUILy, B
KOTOpOM 3aJaloTcsi mapaMeTphl CBapku ImBa. Jlias 3Toro BbIOpaTh BKIIAIKY
«TexHomnorus» B 00JaCTH yIPaBIISIONICH MporpaMMbl. MI3HaUaIbHO TEXHOIOTHYECKAS
TabNIUIa COIEPXKUT JIBE TOUKH, OIpeIesIoIIe Hauyalo U KOHell TpaekTopuu. B mosne
«JlmuHa mpoxona» BBIBOAMUTCS JJIMHA TPACKTOPUHU, STO 3HAYEHUE PEIAKTHUPOBATH
Henb3d. B mone «Yucno Todyek» mokazaHO YMCIIO 33JaHHBIX Ha TPAEKTOPUHU TOYEK, B

noyie «CKOpOCTh CBapKW» - CBAPOYHAsi CKOPOCTh B MM/MUH (PUCYHOK 9).

MM MM /MWUH
3arpysmuTb CoXpaHUTE
a712.39fl 8 |l 600.0 [NCCUTRENLLT

ZKOpOCTE, TexH.
‘ IMNyTE,MM | Tok, MA |Dokyc, MA e paas. ‘ LLIa6 10K
1/0.00 0.0 758 600.0

NobaBUThL
29424.78 0.0 758 600.0 Touky

U3 KOHTYpa

BcTtaBuTh
TO4KY

VYoanutb
TOHKY

Hactponkn

nyckK

KoHTYp TexHonorus @ KaHan 1 Kanan 2 | Kanan 3

Pucynoxk 9 — Briragka « TeXHOIOTHSD ISl KOJBIIEBOTO MTBA

10 JIns pegakTupoBaHUs TapaMeTPOB TAOIUIIBI HYXKHO BBITIOTHUTH KJIHMK JIEBOK KHOIIKOM
MBIIIY TI0 BBIOPAHHOU stdeiike. [ TOro 4ToObl 3amporpaMMUpPOBaTh HapacTaHUE U

CIlaa TOKa Jiy4da, B Ta6n1/1uy HY>XXHO I[O6aBI/ITB HOBBIC TOYKH, IJId OTOI'0O HaXaTb

kHONKy | BeraButh Touxy | HoBasi Touka BeTaBisieTcsi mepel BbIGPaHHOI

CTPOKOﬁ Taﬁ.]'ll/lllbl, Mmo3TOMY €CJIn Bblﬁpaﬂa nepsasi CTpoxka, T0 BCTaBUTh TOYKY

Heab3!
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11 Haxate xnonky | IYCK |, cucrema creHepupyeT M 3alyCTUT Ha BBINIOJIHEHUE TPHU
nporpammsl UITY

Kak wu pns nuHeliHoro miBa, A KPYroBOTO CYIIECTBYIOT INA0JIOHBI CBAapKH,
YIPOILIAIOIINE 3al0JIHEHHE TEXHOJIOIMYECKONW TaOJIUIbl U TO3BOJIAIONINE MPOU3BOIUTH CBAPKY
npuxBaTokK. /[ qoctyna Kk HUM Ha)XaTh KHOINKY Y BBIOpATh B BBIMAJAIONIEM CIHCKE
omuH wu3 1mabnoHoB «lIpuxBatkm» wmu «Csapka». Ilepen wucmonb3oBaHueM MIabIoOHA
HEOOXOUMO YJAIUTh U3 TEXHOJOTUYCCKOW TAONHIIBI BCE TOYKH, KPOME MEPBOM M TOCICIHEH.

Paccmorpum cuavana ma6ion «lIpuxsatku» (pucyHok 10).

KpyroBkle NpMxBaTKu x

3aronoBokK

MprnxBaTKN
KonnyecTeo MNepuog, °©
90.00
E Tok ny4a, MA E g Mogkem, © g
CEapKI, MMM
600.0 LJ 5. o

Nepexona, MMM
1800.0

[ 0,2,1,3 ‘

CreHepupoBaTk

Pucynok 10 — OxHO «Kpyrosbele mpuXBaTKH»

B mnone «3aronoBok» 3amuceiBaeTcs 0003HAYEHHME IMpoOLEcca, KOTOPOE 3aHOCUTCS B
Tabnuily B KadecTBe paznaenurens. HeoOXoaumo 3a1aTh KOJIMYECTBO NMPUXBATOK, TOK JIyda JUIs
CBapKH MPUXBATOK, CBAPOUYHYIO CKOPOCTh U CKOPOCTb Iepexoja Mexay npuxBaTkamu. [lepuon
MPUXBATOK 9TO JAJWHA y4YacTKa, B IIEHTPE KOTOPOro OYIEeT pacIoyioKeHa MPUXBATKa, ITOT
nmapaMeTp pacCYUTBIBACTCA W3 [IJIMWHBI HIBa W KOJIHWYECTBA IIPHUXBATOK. I[J'H/IHa IMPUXBATKU
CKJIQJIBIBACTCSl M3 TPEX MapaMmeTpoB: MoabeM (ydacToK HapactaHus jyda oT 0 mo X MA), UK
(Y4acTok ¢ TIOCTOSTHHBIM TOKOM Jy4a) M cmaj (y4acTok cmajga Toka jdyda ¢ X mo 0 MA). Otu

3HA4YCHUA MOTYT OBITh 3aJaHbl KaK B Irpaaycax, Tak U B MUJUIMMETpPaAX. I[J'ISI NEPCKIOYCHUA

MEKJTy eIMHHIAMH H3MEPEHHS HaXaTh KHONKY | Mi3Mepenue B rpamycax |.

[opsimok nmpuxBaToK 3aAa8TCs AaHATOTUYHO JIMHEHHOMY 1IBY (cM. [Ipunoxxenue ).
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Eciu Bce mapaMeTpbl 3aiaHbl, TO IPU HAKATHH KHONKH | CreHepHpOBaTh | OKHO

«KpyroBbie mpuxBaTKm» OyIET 3aKphITO, & B TEXHOJOTUYECKYIO TAOIMILy 3alHIIyTCs JaHHBIC

JUTsI CBApPKHU MTPUXBATOK (pUCyHOK 11).

PI/ICYHOK 11 — Texnonoruueckas Ta6m/1ua C JaHHBIMU JI CBAPKU IIPUXBATOK

MyTE, MM | Tok, MA |Dokyc, MA ::::335:" -;Z);;: =
1 |0.00 0.0 758 500.0
Z_HDM){BETKM
3_65‘45 70.0 758 6500.0
4_130.90 70.0 758 6500.0
5_196.35 0.0 758 1800.0
6_2356.20 0.0 758 500.0
7_2421.6‘5 J0.0 758 500.0
8_2487.10 70.0 758 6500.0
9_2552.55 0.0 758 1800.0
55890.49 0.0 758 500.0
H5955.94 70.0 758 500.0
66021.39 70.0 758 6500.0
E6086.84 0.0 758 1800.0
58246.68 0.0 758 500.0
E8312.13 70.0 758 500.0
EEB??.BB J0.0 758 500.0 ||
FSM&.OB 0.0 758 1800.0
59424.78 0.0 758 6500.0 %
0| | E1D)

Capka mpHUXBaTOK Ha KOJIBLIEBOM IIIBE OCYLIECTBIIETCS MO 3aJaHHON cxeme. [Ipu 3Tom

BBITIOJTHSETCSI BpallleHHWe JeTald MO 4YacoBoil ctpenke. Eciam 1uis cBapku BcexX NPUXBATOK

HCO6XOI[I/IMO BBIIOJIHUTE OOJBIIEE YHCIIO O60pOTOB, UM 3aJaHO B IIapaMeTpe «Ywucio

nmpoxoaoB», TO B TEXHOJOTrH4YeCKOM Ta6JII/II_Ie 4aCTb TOYCK 6y):[eT BBIJACJICHA KpPACHBIM ILIBCTOM,

3amycK cBapku Oyner 3a0iiokupoBaH. B Takom ciiyuae HE0OXOIMMO 3amaTh OOJIBIIEE YHCIIO

mpoxo0B. /171 cBapku MpHUXBATOK JA0CTaTOYHO HaxkaTh KHONKY | [TYCK |.

PaccmoTpum mabnon «Csapka». g noctyna k Hemy Haxarh KHonKy | IllabJioH | v B

BBINAJJaloIEeM crucKe BbIOpaTh «CBapkay (pucyHok 12).
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Kpyroeas ceapka x

3aronoBok

Ceapka

CreHepupoBaTb J

Pucynox 12 — Oxuno «KpyroBas cBapka»

B mone «3aronoBok» 3amuchiBaeTcs 0003HAYEHHME IMPOLIECCa, KOTOPOE 3aHOCUTCS B
TabNMMIly B KauecTBe pazaenuTens. Takke HEOOXOIMMO 3ajaTh TOK Jyda Ui CBapKd IIBA,
CBapOYHYIO CKOPOCTh M CKOPOCTH MEpexoaa OT KOHIA Y4YacTKa CBApKHA K KOHILy TPAaeKTOPHH.
JlnvHa mBa CKIIabIBAETCSl U3 TPEX MapaMeTpoB: MoabeM (ydacTok HapacTaHus jyda oT 0 go X
MA), MUK (Y4aCTOK C TIOCTOSTHHBIM TOKOM Jy4a) U craj (y4acToK craja Toka jiyda ¢ X a0 0 MA).

CYMMa 9TUX MNapaMCETpPOB HE OOJDKHA IIPCBBINIATL 3HAUCHUA «360x«auncio mpoxoaoB»», B

NPOTHBHOM CJIydae NMpH HAXATHH KHONKH | CreHepHPOBATH | B TEXHOIOTHYECKYIO TAOIHILY

6y,HYT 3alMUCaHbl HCEKOPPCKTHBIC JaHHBIC. AHAJIOTHYHO C OKHOM «prr OBBIC IIPUXBATKN»,

BCJIMYNHBI YYaCTKOB MOTYT OBITH 3aJaHbl B Tpaaycax, HWJIW B MHUIIIUMCETpax. Eciu Bce

apaMeTpHl 3aJaHbl MPABIIIBHO, TO NP HAXATHH KHOIKHK | CreHepHpoBaTh | okHO «Kpyrosas

CBapKa» 6y,[[eT 3aKpbITO, @ B TCXHOJIOTHUYICCKYIO Ta6J'II/IHy 3alMUIIYTCA NAaHHBIC IUIA CBAPKHU IIIBa

(pucyHok 13).

MyTh,MM | Tok, MA |Dokyc, MA ::?q‘;:‘f;.b' ;Z:::

1 0.00 0.0 758 500.0

? Ceapka

?O‘OO 0.0 758 600.0

:392.?0 180.0 |758 500.0

? 5497.79 |1B0.0 |75B 500.0

g7068.59 0.0 758 1800.0

? 9424.78 0.0 758 6500.0

Pucynok 13 — ®@parMeHT TEXHOJIOTUYECKON TaOJIHIIbI C JAHHBIMU JJIs1 CBAPKH II1BA

[Ipu ucnonb3oBanuu madnona «CBapkay Ha4yadbHBIA U KOHEUHBIA TOKH JIyya 3aJar0TCs
paBHbIMH HyJI0. Eciiu TpeOyercss HauaTh WM 3aKOHYUTH CBAPKY C APYTMM TOKOM, HEOOXOIUMO

OTPEAAaKTUPOBATH TEXHOJOTMUYECKYIO TaOIIHILY.
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[Ipu ucnonp3oBaHuM mabI0Ha HENb3s 331aTh U3MEHEHHE TOKa (DOKYCHPOBKH Ha Pa3HBIX
yYacTKax, a TakKe 33JaTh BKIIOUYCHUE/BHIKIIOUCHNE U 3HAYCHHS TTApaMETPOB TEXHOIOTUYECKOM
pasBepTku. Ecnu 3170 HeoOX0oaMMO, MOC/Ie TeHEepUpOBaHMs IIa0JI0Ha HYXKHO OTPEAAKTHPOBATh
TEXHOJIOTUYECKYIO TaOJIUILy.

Ilepen nauanom cBapku OJIII nomxHa HaxoAUThCS B MEPBOM TOYKEe KOHTypa. s
nepexo/ia K Hel Ha)kaTh Ha MEPBYIO CTPOKY TaOJIMIIbI KOHTYpa Ha BkIaake « KoHTyp».

YOeauThcsi, dYTO 3aJaHa JIOCTaTOYHAs MOIIHOCTh OOMOApIUPOBKH, BKIFOUYEHBI

TEXHOJIOTHYECKHE Pa3BePTKH (eciu TpebyeTcst), Haxara KHONka | Koppexuusi | B mporpamme

yrpasieHus: IJIA-401 (ecnmu HEoOXOIMMO HM3MEHATH TOK Jiyda B Tporecce cBapku). [locrme
ATOrO HAXkaTh KHOIKY Ha BKJaJaKe « TeXHOoIorus» AJs Hauaia CBapKU.

Capka Npou3BOAMTCA HO TPEM YIPABISAIOIIMM IPOrpaMMaM: KOPPEKLHs IOJOKEHUS
OJIII no ocam LX, LY, Z Beimonnsierca B kaHase 1 kontposuiepa YIIY, Bpamenue aeramu no
KoopauHate V — B KaHalle 2, U3MEHEHHEe MapaMeTpoB dHeproooka — B kaHaie 3. Ha Bkimagkax

«Kanan #1», «Kanan #2», «Kanan #3» 0ToOpaxaroTcsi TEKCTBI THX IPOTpaMM.
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