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Ilepeuenv KomnemeHyuil U UHOUKAMOPOE OOCHIUNCEHUA KOMNEMEHYUIL C YKA3ZAHUEM IMAnoe Yopmuposanus
6 npouecce 0C60EHUA OUCUUNTUHDL

Komnerennus:

[1K-1 Cnocoben pa3pabaThiBaTh HAYyYHO-METOJJUYECKOE U YUEOHO-METOANYECKOE 00ECTICUeHHE pealnu3allii porpaMm
po¢eCCUOHATIEHOTO 00yUCHUS

NHaukaTopbl JOCTHKEHHUS KOMIIETCHIINH:

[1K-1.1 3HaeT MeTO0JIOTHYECKHE OCHOBBI COBPEMEHHOTO MPOPECCUOHATILHOTO 00pa30BaHusl, TEOPUIO U MPAKTUKY IO
nporpammam npopeccuoHanIbHOT0 00y4YeHHMs, IEPCIIEKTUBHBIE HAMIPABIECHUS Pa3BUTHsI MPO(ECCHOHATBHOTO 00yUYEHUS

IIK-1.2 Ymeer pa3pabaThiBaTb HAYyYHO-METOJUYECKOE M YUE€OHO-METOAMYECKOE OOECIEUCHHUE peallh3allid MPOorpamMm
MPOQECCHOHAIBHOTO O0yYEHHUs ¢ YYETOM TpeOOBaHMI HOPMATHBHO-METOAUYECKUX JOKYMEHTOB, TPEOOBaHMI pbIHKA TPy[a, B
TOM YHCJIe TPOPECCHOHAIBHBIX CTAHIAPTOB.

[IK-1.3 Bnaneer HaBblkamMu pa3paOOTKu (OOHOBIEHHWS) METOJWYECKMX W Y4YE€OHBIX MaTepHalioB, O00ECIEeUHMBAIOLIUX
pealin3aluio NporpaMm nNpoPecCuOHaNbHOTO 00yUEHUSI.

[1K-5 Crnioco6en pa3zpabaTeiBaTh MPOESKT aBTOMATU3UPOBAHHOM CHUCTEMBI YIPABIECHUS TEXHOJIOTUYECKUMU MPOIIECCAMH .

WNHauKaTopsl JOCTHKEHHS KOMIIETCHIIUM:

[1K-5.1 3naer TpeOoBaHUs HOPMATUBHBIX JOKYMEHTOB, MPaBUiia pa3pabOTKU MPOESKTOB aBTOMATU3UPOBAHHOM CUCTEMBbI
yHpaBJIECHUS! TEXHOJOTUYECKUMH MPOIIECCaMU, ITpaBHIia IPOBEACHUs 00cIe0BaHNs 00bEKTa aBTOMATHU3AlINH;

[1K-5.2 YMeeT onpenensite XapakTEPUCTHKU 00BEKTa aBTOMATU3AIUN U KPUTEPUU OIIEHKH d()PEKTUBHOCTH PabOTHI U
METO/1bl OBBIILIEHUS SHEPTO3(D(PEKTUBHOCTH OOBEKTA ABTOMATHU3ALUH;

PK-5.3 Bnageet HaBbIKaMu TIPOEKTUPOBAHUS aBTOMATU3UPOBAHHOW CUCTEMBI YIIPABICHHS TEXHOJOTHIECKIMH 0ObEKTaMH.



JIsL O4HOTO M OYHO-3a0YHOT0 OTACICHUI

HNuaukaropsl

Jranbl GopMHPOBAHHS B NpPoIlecce 0CBOCHHS TMCIHIJIMHBI

N HaumeHnoBanue
AOCTHIKEHHU S IIpakTuyeckue JlabGoparopHbie KypcoBoii npoexkr
Jlexnun OLIEHOYHOI0 CPeICTBA
KOMIIeTEeHI[UH 3aHATHSA 3aHATHUSA (padora)
Tema 1-4 JlaGoparopHas pabota
IIK-1.1 Tena 7 li Tema 7 Tema 7, Tema 10-11 He npenycmoTpensl 1-5/mpakTryeckast
ema /- paboTa/sK3aMeH
) Jlaboparopnas pabora 1-
I1K-1.2 "IT eMa %_fi Tema 7 Tema 7, Tema 10-11 He npenycmoTpenst 5/mpakTrueckas
eMa paboTa/aK3aMeH
) JlaboparopHas paboTa
IK-1.3 "IT eMa %_fi Tema 7 Tema 7, Tema 10-11 He mpeaycmoTpeHsI 1-5/npaktuyeckas
eMa paboTa/aK3aMeH
_ Jlaboparophas padorta 1-
I1K-5.1 ,}r oMa %_fi Tema 7 Tema 7, Tema 10-11 He nmpeaycmoTpeHsr 5/mpakTuyeckas
cMa paboTa/aK3aMeH
) JlaGoparopHas pabota
ITK-5.2 ,}r eMa g'_fi Tema 7 Tema 7, Tema 10-11 He nmpeaycmoTpeHsr 1-5/npakTideckas
eMa paboTa/aK3aMeH
. Jlaboparophas padorta 1-
IK-5.3 ,}r eMa g'_fi Tema 7 Tema 7, Tema 10-11 He nmpeaycmoTpeHsr 5/npakTiudeckas
eMa paboTa/aK3aMeH




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

JUJIST O4HOTO U OYHO-320YHOT'0 OTAECJIEHUN

OueHoYHBbIE CPEACTBA KoJ1-Bo Min, 6a/u10B Max, 6a/10B
JIaboparopHast pabota
No 1-2 1 10 16
JlaboparopHas pabora Ne3 1 5 8
JlaGopaTtopnast pabora Nod 1 5 8
JlaboparopHas pabora Ne5 1 5 8
ITpakTrueckas padora Nol 1 11 20
DK3aMeH 24 40
Utoro: 60 100




IlIkana ouenueanusn

udposoe
BBIPpaKeHHEe

Beipakenue B
Oajax:

CioBecHoe
BbIpakeHHe

Kputepun oneHKH HHIMKATOPOB JOCTHKeHHsI TPU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOH

3a4vyeT

5

87 -100

OT1iIuyHO
(3auTeHo)

OneHKa «OTIUYHO» BBICTABISIETCS CTYIEHTY, €CIH TEOPETHYECKOe
coJiep)KaHue Kypca OCBOEHO IHOJHOCTHIO, 0€3 MpOoOesoB; MCcUYEepIbIBAIOLLE,
[IOCJIEIOBAaTENIbHO, YETKO M JIOTMYECKHM CTPOWHO H3Jlaraer Marepual;
CBOOOJIHO CIIPaBISieTCsl C 3ajadyaMH, BOMPOCAMH W JAPYTHMMH BHIAMH
MPUMEHEHUS! 3HAHUM; HCIOJB3YyeT B OTBETE IOINOJHUTENILHBIA MaTephai
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3aJaHHs BBIIOJHEHBI, KA4eCTBO HX
BBHITMOJIHEHHSL OIICHEHO YHCJIOM OaioB, ONU3KAM K MaKCUMaJbHOMY;
aHaNMM3UPYET MOJYYCHHBIC PE3YNbTAaThl; MPOSBISET CAMOCTOSTEIBLHOCTD
IIPY BBINIOJHEHUH 3aJlaHUN

74 - 86

Xopo1o
(3auTeHo)

OLeHKa «XOpOIIO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUYECKOE
coJiep)kaHUe Kypca OCBOCHO IIOJIHOCTBIO, HEOOXOAWMBIE MPaKTUYECKUE
KOMIIETEHIINK B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE
MporpaMMoii oOyueHusl y4deOHbBle 3aJaHus BBHITIOJIHEHBI, KadeCTBO WX
BBITIOJTHEHHUSA JIOCTaTOYHO BhICOKOe. CTYIEHT TBEpAO 3HAEeT Marepual,
IPaMOTHO M TIO CYIIECTBY H3JIaraeT €ro, He JOIMycKas CYyIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

Y nosneTBopu
TEJIHHO
(3auTeHo)

OneHka  «yIOBJIIETBOPUTENIBHO»  BBICTABISIETCS  CTYyAEHTY,  €CIIH
TEOPETHYECKOE CO/EpKAHHE Kypca OCBOEHO YaCTHYHO, HO MPOOEbl He
HOCSAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO TPEAYCMOTPEHHBIX
MIPOTpaMMOii 3a7jaHNH BBIIOJIHEHO, HO B HUX UMEIOTCS OLIMOKH, IPH OTBETE
Ha I[IOCTaBJICHHBIN BOIIPOC CTYJEHT JOIYCKAaeT HETOYHOCTH, HEJTOCTATOUYHO
MpaBUWIbHbIE (OPMYJIUPOBKH, HAOJIIONAIOTCS HApYIIEHUS JIOTHYECKON
IIOCJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTepHala.

Ornenka

«3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI IIO
TEMaM JHUCHHUIITIMHBI II0CJIICIOBATCIbHEIL,

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCIOYCTHI
KakK
BbIBO/IA,

CTYJCHTAa,

CaMOCTOATCIIBHOT'O

OILIMOKH U TIp

H3JI0KEHBI,

TaKHue

JIOIYCKaIoTCsA
B OTBETE
OTCYTCTBHE
peyeBbie

Hmoxe 60

Heynosnersop
WTENBHO
(1e 3auTeHO)

OneHka «HEYyAOBIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CIIM OH HE
3HA€T 3HAYUTEIBHOM YAaCTH NPOrpPaMMHOIO MaTepuasna, JOIyCKaeT
CYLIECTBEHHbIE OIMMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPYAHEHUSIMHU
BBHIMIOJIHSIET ~ TpaKkTHYeckue paboTbl, HEOOXOAMMBIE  IMPAKTUYECKHE
KOMIIETEHIIMM He C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
MporpaMMoii O00y4eHHUs] y4eOHBIX 3aJlaHWi HE BBIOJIHEHO, KAa4eCTBO HX
BBINOJIHEHHS OLIEHEHO YHMCIIOM OaJIJI0B, OJIM3KMM K MHHUMAJIbHOMY

Orenka
CTYIIEHTY,

€CJIn

«HE 3a4TEHO»
CTYJIEHT

BBICTABJIACTCA
HE 3HaACT

OCHOBHBIX TIOHSTHH TEMBEI JAHUCIUITIIINHBI,
HC OTB€YACT Ha AOOIIOJHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkasi xapakTepucTHKAa OLIEHOYHBIX CPeACTBA

No HaumenoBanue IIpencrasienue
/i OIIEHOYHOT 0 Kparkas xapakTepucTHKA OLIEHOYHOT0 CPeIcTBA OIIEHOYHOT 0
cpeacTBa cpencrtBa B onje
1 2 3 4
D10 BUA y4eOHOI pabOThI, IIENIbI0 KOTOPOH SIBISICTCS
n3yudeHue (uccienoBaHue, H3MEPEHHE) Tembl 1abopaTOPHBIX
XapaKTePUCTHK JIA0OPATOPHOTO OOBEKTA. paboT, KOHTPOJILHBIC
1 JIaGoparopHnast  |Llenb 1a00paTOPHBIX 3aHATHI: OCBOCHUE M3y4aeMOW | BOIIPOCHI IO TEME
pabora yueOHOM TUCIUILINHBL, MPUOOPETEHNE HABBIKOB nabopatopHoOi
NPaKTUYECKOTO IIPUMEHEHUS 3HAHUN y4eOHOM paboThI, BOIPOCHI K
JUCITUTUIMHBI (JUCIHUILTAH) C UCTIOJIF30BaHUEM KOJUIOKBUYMY
TEXHUUYECKUX CPEACTB U (WIK) 000pyI0OBaHUS
B xoze nmpakTrueckux paboT CTYIACHTHI OBIIAJCBAIOT
YMEHUSIMHU T10JIb30BaThCs paboTaTh C HOPMATHBHBIMH
JOKYMEHTaMHU ¥ HHCTPYKTHBHBIMU MaTepUaIaMH,
CIPaBOYHUKAMH, COCTABIISITh TEXHUYECKYIO TeMbl IpaKTHYECKUX
JOKYMEHTAITUIO; BBITIONHAThH YePTEIKU, CXEMBI, 3aHSITHIA,
IpaxTiaeckoe TaOJIHIIBI, pelIaTh PA3HOTO PoJia 33134, JAeIaTh KOHTPOJIbHBIE
2 AT BBIYHCIICHUS, ONIPEICISITh XapaKTePUCTUKU BOTIPOCHI U 3aJaHHSI
pa3IMYHbBIX BEIIECTB, 00BEKTOB, siBJIcHUN. [lenb 0 TeMe
MIPAKTUIECKHUX 3aHATUN 3aKIIF0YACTCS B BBIPAOOTKE y MPAKTHIECKOTO
3aHATHUS

CTY/ICHTOB HaBBIKOB IPUMEHEHUS MTOJTyYEHHBIX
3HAaHUH JJIA pCHICHUA ITPAKTHYCCKUX 3a/la4 B
MPOIIECCEe COBMECTHOM JIESATEIBHOCTH C
IPETo1aBaTeISIMU.




MunuctepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deneparuu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTETY

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpagnenune noarotoBku 13.04.02«1eKTPOIHEPreTHKA U JIEKTPOTEXHUKA)
[Iporpamma noarotoBkn « AHHOBAIMOHHBIE TEXHOJIOTHH B 3JICKTPOXO3AHCTBE
HedTeXMMHUYECKHUX NMPeANPUATHID

Ilepeyens 1a00paATOPHBIX PA0OOT MO AUCHUILIHHE
[To aucuumimae « MUKpONPOLIECCOPHBIE CUCTEMbI YIIPABIEHHUS SHEPTreTUYECKUMU
00BbEKTaAMM»
(JUIS1 OYHOTO U OYHO-3a0YHOTO OTJICTICHHI)

JlaGopaTopnasi pa6ora Ne 1-2 «PerynmupoBaHue ypoBHS Ha 0a3e MPOTPaMMHO-TEXHHYCCKHX
cpeacts ¢pupmbl Mitsubishi-electricy

LIEJIb PABOTAHI:

1. 3y4eHne mpoIeccoB aBTOMAaTHIECKOTO PETYIUPOBAHUS YPOBHS YKHIKOCTH C
npumenenneM [TJIK (FX3U) u nanenu oneparopa (GOT2000).

2. TlonmydyeHue Ha4YaJIbHBIX HABBIKOB HAIMCAHUS MPOTPAMMBI JIJII aBTOMATHYECKOTO
pEryIupoOBaHUs YPOBHS KHUIAKOCTH.

TEOPETHYECKAA YACTH

PerymupoBanue ypoBHS JKHAKOCTH HEOOXOIMMO TIPAaKTUYECKH BO BceX cdepax
JeSITeIbHOCTH 4YeNlOBeKa, HauWHasi OT AaBTOMAaTUYECKOIO PpEryJlHpOBaHUS YPOBHS BOJBI B
OapabaHax OOJIBIIMX TPOMBINUICHHBIX KOTJIOB M 3aKaHYMBAas YPOBHEM BOJBI B OPOCHUTEIEHOM
Oaxe Ha maue. M eciam BO BTOPOM cilyyae ypOBEHb BOJIbI MOXKHO ONPEAEIUTh BU3YalIbHO, IOCIIE
Yero JOJUTh HECKOJBKO BEJEP C BOAOW, TO B IEPBOM Cllyyae JJaHHBIM crlocod OyAeT HECKOJIBKO
HEeyH00€eH, n3-3a pa3MepoB YCTAHOBKH, a TaK K€ MPOTEKAIOIUX BHYTPH Hee MpolieccoB. B cBs3u
C OTUM B MPOMBIIIJICHHOCTH TOJIY4YWJIO OOJIBIIOE paclpOCTPAaHEHHUE ABTOMATHYECKOE
pEeryarpoBaHNUEe YPOBHS KHJIKOCTH.

[Tpexxne Bcero, pazdepeMcs B Mpoliecce, aBTOMATH3aLUI0 KOTOPOTO MPEJICTOUT caenarh. B
Ka4yecTBE M3y4aeMOro IMpolecca B3AT MPOLECC PEryIUPOBaHMS YPOBHS KHJIKOCTH B EMKOCTH.
Huxe npesncraBineHa cxema CTeHa, peali3yIoero JaHHbIN Mpoliecc.
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Puc. 1 — Cxema crenna 1abopaTopHO yCTaHOBKH

[Tpunumn pa®oThl CTeHa TakoB: HampsbkeHue u3 nutatouieit cetu [IC (~220B) nonaercs
Ha rctouyHuK nutanus U1, kommyrupyromee ycrpoiictBo KY u nuddepennmansupiii MaHOMETP
JIM.

ITpu otkpeiBanuu cOpacsiBaroliero BeHTwist CB, xxunkocts u3 uzmepsemoro cocyna MC
yepes copaceiBatoiryto TpyOy CT monagaer B akkymynsaTop kugkocta A. Yposens B MC nagaer
U pa3MbIKaeT KOHTPOJbHBIE AeKTpoabl KD, n3-3a 4ero HOpMajabHO OTKPBITHIM KOHTAKT B OJIOKE
KoHTpoutsi conpotuBiieHuss BKC 3aMbikaeTcs U mojnaeT curHain Ha BxoJ koHTposuiepa KP, uro
Oyner pacno3nano nporpammor KP kak Huskuit ypoens xuakocta B WC. I[locne storo KP
nonaet curnan (munyc 24B) na KV, npu stom cpabateiBaer KY u nonaet nanpsbxenue c I1C Ha
noHwkatouee ycrpoiicro IV (tpancpopmatop), mpeodpasyromiee 220 Bonbr B 12 Bosbr.
Janee 310 HanpsbKkeHue mpeodpa3yeTcs JUOTHBIM MOCTOM B BHIIPAMIISOLIEM ycTpoiicTtBe BY u3
IIEPEMEHHOT0 B IIOCTOSIHHOE, Iocjie uero mnocrosiHHele 12B mopatrorcst Ha nHacoc H. H
BKJIIOUAETCS M MOJAAeT XHUAKOCTh M3 A mo HarHerarenbHod Tpyde HT B UC, mo momenra
3ambikaHusg BepxHero KO. Korna Bepxuuit KO 3amknyr, curnan ¢ KO na BKC nponanaer, B
pe3yJIbTaTe 4ero HOPMaJIbHO OTKPBITBIN KOHTAKT pa3MbIKaeTcs, 1 curiai Ha BxoJ KP nepecraer
noctynarts. KP B cBoro ouepenp Boikitodaer KY, uto npuBoaut k oTkimroueHnro H.

Panee ObUT omKcaH ABYXMO3UIMOHHBIN CIIOCOO PETyIUpPOBaHUS KHUJIKOCTH C U3MEPEHUEM
YPOBHSI MOCPEACTBOM JUCKPETHBIX CUTHAJIIOB C KOHTPOJIBHBIX AJIEKTPOJOB, HO JaHHBIA CTEH]]
IIpeIoyiaracT U peryjIupoBaHUE MO aHAJIOOBOMY CUTHAly. B JaHHOM BHJle aBTOMAaTHYECKOTO
perynMpoBaHus BbICOTa BOASIHOTO CT0JI0a B ypaBHUTEIBHOM cocyzie Y C (COOTBETCTBYET BHICOTE
710 KOHTpoJbHOro BeHTWwIst KB) cpaBHUBaeTcs ¢ ypOBHEM JKUAKOCTH B U3MEPUTEIBHOM COCYJIE
NC. OtkpeiB BenTunn 6siokoB 1wuiroc Bb(+) u mMunyc BB(-), )KHIKOCTh KaXa0ro M3 COCYIIOB
yepe3 uMIyiabcHble TpyObl WMT HauMHaeT OaBUTh Ha COOTBETCTBYIOIIYIO YYBCTBHUTEIbHYIO
MeMOpany auddepennuanbaoro manomerpa JIM. CpaBuuBas naBieHus Ha memOpanbl, M
noznaer Ha Bxoxa KoHTposuiepa KP curnan cunmoir or 0 1o 4 MA B 3aBUCMMOCTH OT YPOBHSA
skunkoctu B MC.

OnucaHHBIA BBIIIE CTEHJ SBJISIETCS YacThlO J1a0OpaTOPHOM YCTaHOBKH, pealu3yIolien
HEOOJIBIIYI0 THUIIOBYIO paclpeleléHHYl0 cucteMy ympaieHus. llpu peanuszanuu creHna
UCTIONIB30BaIOCh obopynoBanue ¢upmbel «Mitsubishi Electric»y, a umenno, IIJIK MELSEC
FX3U-16MT/DSS, umerotnuii 8 TUCKPETHBIX BXOJIOB M 8 TUCKPETHBIX BBHIXOJIOB.

KoHnTpomnnep nMeer cieayromue Moy pacuIMpeHUs:

Motysib aHAJIOTOBBIX BX0JI0B/BEIX010B FX2N-5A;
TemmnepatypHsliii BxoaHo# moayins FX3U-4AD-PT-ADP;

Taxxe ceTeBble MOJYJIN PAaCHIMPEHUS:

RS-232 kommyHukanuonHnas miara FX3U-232-BD;
RS-485 unTepdeiicuprit amantep FX3U-485ADP-MB,;
Kommynukarmonnsiii Ethernet monyns FX3U-ENET;
Beaymmii moaysias CC-Link FX2N-16CCL-M,;



[Tutanue KOHTpoOJIepa M TMOAKIIOYEHHOM K Hemy rpadudeckoil manenmu GT1055-QSBD
obecneunBaercs 61okom nuranus ALPHA POWER 24-2.5.

Jis mporpaMMUpOBaHUs KOHTpOJIIepa U rpad)nyecKoil MaHeIu UCIoIb3yeTcsl PUPMEHHBIH
nporpammMusbiii maker MELSOFT iQ Works. DTo uHTErpHpOBaHHBIN IMaKeT MPOrPaMMHOIO
oOecrieyeHns, 00bEIMHSIOMNNA MPUIIOKEHUS KaK Jisl Hanucanus nporpammsl i [JIK, tak u
Ui pa3paboTku uHTepdeiica 11 rpaduuecKoi aHeau oneparTopa.

Jns Toro, uro Obl ONKMCAHHBIC BBIIIE IPOLECCH MOIJIM MPOUCXOIUTh, HEOOXOAUMO
HamnucaTh MPOrpaMMy, YYMTBHIBAIOILYI0 BCE HIOAHCHI PabOThl JIAOOPATOPHOM yCTAHOBKH.
Hanwucanue nporpammsl pousBoautcs Ha si3bike LD (Ladder Diagram).

OCHOBHBIMU  3JIEMEHTaMM S3bIKa SBJSIOTCS KOHTAKTbI, KOTOpPbIE MOXHO OOpa3HO
ynoJo0uTh ape KOHTAKTOB pejie WM KHONKU. []apa KOHTaKTOB OTOXKIECTBIISIETCS C JIOTMYECKON
IEPEMEHHOI, a COCTOsIHUE ITON Mapbl — CO 3HAYEHUEM [1EPEMEHHOM.

Paznnuatorcs HOpManbHO-3aMKHYThIE I HOPMaJIbHO-Pa30MKHYThIE KOHTAKTHBIE DJIEMEHTHI,
KOTOPbIE MOKHO COINOCTaBUTh C HOPMAJIbHO 3aMKHYTBIMM W HOPMaJbHO Pa30MKHYTBIMHU
KHOTIKAMHU B DJICKTPUYECKHX IICTISAX.

—| |— HopmanbHo-pa30MKHYThIM KOHTAKT pa30MKHYT IIPU 3HAUEHHUHM JIOKb, HA3HAYCHHOU eMy
NIEPEMEHHOM U 3aMbIKA€TCS IPU 3HAUEHUU UCTHUHA.

—| / |— HopmanbHO-3aMKHYTBIM KOHTaKT, HalpOTUB, 3aMKHYT, €CJIM II€pEeMEHHas HUMeeT
3HauEHUE JIOKb, U PA3OMKHYT, €CJIH IEpEMEHHAasi UMEET 3HaYeHHE UCTUHA.

—( )— Hror noruueckoi LEMOYKU KOINHMPYETCS B LIEJEBYIO MEPEMEHHYI0, KOTOpasi Ha3bIBAETCS
katymka (anri. coil). Dto cioBo mMMeeT 00OOIICHHBIH 00pa3 MCIOJHUTEIBLHOIO YCTPOMCTBA,
IIO3TOMY B PYCCKOSI3bIYHOM JTOKyMEHTALUU OOBIYHO TFOBOPAT O BBIXOJE LIEMIOYKH, XOTS MOXKHO
BCTPETUTDH U YACTHBIE 3HAUEHUS TEPMUHA, HAIPUMEDP KATyIlIKa pelie.

IIPAKTUYECKAA YACTh

B npunoxenusx GX Works2 u GT Designer3 HeoOXouMo0 peaan30BaTh YIIPaBISIOIIYIO
nporpaMMy W HMHTEpQeic NaHeIw YIpaBIICHUs, ONMHMCAHHBIE HUXKE, IOCIE Yero — 3arpy3uTh
JTAaHHBIE MTPOEKTHI B KOHTPOJIJIEP U MaHeNb YIPaBIeHHUsI COOTBETCTBEHHO.

Jlnist Havama co3aiuM MporpamMMy YIIpaBIIEHHUS TEXIPOIIECCOM, a MOCTIE 3TOTO MPOTrpaMMy
JUTsl TaHenu yrpaeieHust. Yto Obl HauaTh paboTy HEOOXOAUMO OTKPHITH Tporpammy GX Works2.
B BepxHem meHio BbiOepeMm Project=>New. JIoJDKHO MOSIBUTbCS OKHO 3aJlaHHs MapaMeTpoOB
HoBoro mpoekta. B Project Type Beioepem Simple Project, B PLC Series 3amaem tun TTJIK —
FXCPU, nmanee B PLC Type BoiOupaem momens Hamero ITJIK FX3U/FX3UC, B mocnentnem
BBINAJaoNEM crnucke Language BeiOMpaeM s3bIK MPOTrPaMMHUPOBAHMS PEJIEHHBIX JUarpamMMm —
Ladder. XKmem OK.

[lepen HamMu MOSBISETCS OKHO HAMHMCAaHUs HporpaMMel (pucyHOK 2). B neBoit uvactu
HAaXOJMTCS MaHenb HaBuraimu npoekta (Navigation), cBepxy — maHenb MHCTPYMEHTOB, BHU3Y
JUCT YCTPOMCTB M CIHCOK BBIXOOB KOHTposiepa. Kak yxke Obulo yka3zaHO paHee, fA3BIK
pENeiHBIX TUarpaMM COCTOUT M3 HECKOJIBKHX THIIOB DJIEMEHTOB, BCE OHHM DPACIIOJIOKEHBI B
IpaBoil yacTU MaHeIN HHCTPYMEHTOB.

Hanmmewm nepByro BETBb Hallleil TpOTrpamMMBbl, KOTOpasi OyAeT OTBeUaTh 32 aKTHBUPOBAaHUE
BBIX0/1, YIIPABJIAIOIETO MOTOPUYMKOM HACOCA MOAAYH BOIBI.

Yro Obl HauaTh MHCATh MPOTPaAaMMy HEOOXOAWMO HaXXaTh KHOIKOH MBIIIM Ha, ITOKa,
€IMHCTBEHHOIN BEeTKe B Halllel mporpamMme M BbIOpaTh B MAaHEIM WHCTPYMEHTOB HOPMAJIbHO-
pasoMkHyTHIH KoHTakT (Open Contact). [TosBUTCST OKOIIKO, B KOTOPOM HY)KHO 3aJ1aTh OIIEPaH]I,
KOTOPBII OyJIeT OTOXKAECTBIATHCA B IPOrpaMMe C 3TUM KOHTAaKTOM. 3anaauM onepana M7670 u
HaxxmMeM OK. BetrBr ¢ END mepemectutcst BHU3, a Halll KOHTaKT CTAHET OT/AEIBHON BETKOM.
Cunuil Kypcop nepemecTusIcs B KOHeEIl Halllei HOBOW BETBHU. 3/1€Ch MBI CO3[aJUM €Ile OJUH
HOPMAJIbHO-OTKPBITHI KOHTAKT U IpucBonM onepana M7671. Haxas OK, BUIAM, 4TO MOSABUIICS
elle OJMH KOHTAaKT M CHHHI Kypcop CHOBA IepeMecTuiIcs B KOHEl BeTBU. Tenepp HEOOX0IUMO
n06aButh Katymky (Coil) u3 toit e nmanenu uactpymerton. Onepana Y002, B pesysbrate Mbl
nMeeM aBe BeTBH, okaHuuBaromecs Ha Y002 u END coorBeTcTBEHHO.
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Puc. 2 — Unrepdetic cpeasl mporpammuposanus GX Works2

Cozagum enie BETBb, COCTOSINYIO M3 JIBYX HOPMAaJIbHO-OTKPBITBIX KOHTAKTOB M7672 n
M7673. lnsa 3TOro Hago HakaThb NpaBoM KHONKON MblmM Ha BeTBM ¢ END u BbiOpath B
nosisuBuieMcss MeHro Edit=>Insert Row. Y Hac mosBUTCS IyCTOE MECTO MAJisi HOBOil BETBH.
Haxwmem neBoil kHOIKON B Hayane MecTa Juist Oyaylield BeTBU, 4TO Obl IOMECTUTH TyJa CUHUMN
Kypcop. Teneps nomemaeM Tyza HOpMaabHO OTKPBITbIE KOHTAKThI M7672 u M7673 aHaJIOTHYHO
TOMY, Kak MbI caenanu M7670 uw M7671. Tlocne storo mpu nomomntu Vertical Line u3 nanemnu
UHCTPYMEHTOB IIPUCOEAMHUM HOBYIO BETBb K TOW, YTO CO3JajIH J0 ITOTO.

Teneppb y Hac ecTh /iB€ BETBU OOBEIUHEHHYIO HA BBIXOJE B OJHY M TPEThSl 3aMbIKaIOLIast
BeTBb ¢ END. Co3ganum emie oaHy BETBb, aHAJIOTUYHYIO BTOPOHM, ¢ HOPMaJIbHO-OTKPHITHIMU
KOHTaKTaMu M7674 nu M7675 u Tak ke NPUCOETUHUM €€ K 0ObEeIUHEHHbIM BbIIIE BETBAM. B
pe3ysbTaTe MOoJIyYuM BeTBb, H300paKEHHYIO Ha PUCYHKeE 3.

MTETD  M7671
0— | || { Yo M
M7E72  M7673
i —
M7ETE  M7ET5
]

Puc. 3 — BeTBp akTHBanuy BbIX0/1a YIIPABIICHHUS IBUTATEIEM

JlaHHas1 BETBb aKTUBUPYET (PU3NYECKUH BbIX0 KOHTposutepa Y2 (karymka Y002) xorma B
OJTHOW M3 TpeX Map KOHTAKTOB 00a OKaXyTCs 3aMKHYTHIMH, T.€. OyayT uMmeTh 3HaueHue TRUE.
CurHan ans KaXIoW W3 OTHUX Map OyIeT TeHEepHpOBAaThCS OTIEIBHO, B 3aBHCUMOCTH OT
BBIOPAaHHOTO HaMH PEXUM yrpasieHus: M7670 v M7671 npu ynpaBieHHHM MO JUCKPETHOMY
curHaity, M7672 v M7673 npu ynpaBl€eHHH 1O aHAJIOTOBOMY cuUrHaiy, M7674 v M7675 nipu
PYYHOM yIpaBlieHHH. Temepb HYXHO CO3/aTh BETBH YIPABICHHUSA [UIS KaKIOTO U3 3TUX
PEKUMOB PETYTHUPOBAHMUS.



Hwxe co3mnannoii Hamu BeTBU BbinmosiHuM Edit=>Insert Row u moysryaum cBoOOJHOE MECTO
JUIsL HAIMCAHUS BETBH YIIPABJICHUS MO JUCKPETHOMY curHainy. Co3naauM BETBb C HOpMajibHO-
OTKPBITBIM KOHTAKTOM X002 (maHHBII KOHTAKT Oy/leT CYMTHIBATh CUTHAM C (pU3MUYECKOrO BXOAA
X2) n xarymkoit M7670 (oHa Oyaer 3amMbIKaTh KOHTakT M767(0 W3 BETBH, HaMMCAaHHOW HaMH
panee). [lonyuaem BeTBb, H300paKEHHYIO HA PUCYHKE 4.

X002
21 | { M7670 >

Puc. 4 — BeTBb ynpaBiieHUS 110 JUCKPETHOMY CUTHAITY

Crneayrommm 1aroM CTaHeT HalMCaHWE BETOK JJIsl peXHMa YIPaBJICHHS 110 aHAJIOTOBOMY
curHainy. /lnsg srtoro Ham HEOOXOAMMO 3aJ€HCTBOBAaTh  CHEHMAIbHBIN MOmymnb FX2N-5A.
JlanHblif MOJIyIh MMEET YeThIpe KaHajda BBOJA M OJMH KaHal BBIBOJA aHAJIOTOBBIX CUTHAJIOB.
Jiiss oOMeHa JaHHBIMH MEXy 0a30BBIM OJOKOM M CHEIHMAJIbHBIM MOIYJIEM HCIIOJIB3YIOTCS JIBE
npukiagaeie komanael: 10 u FROM. B cnenmanbHoM Monylie uMeeTcs o0NacTh MaMsTH, B
KOTOPOH, Hampumep, MPOMEXYTOYHO XpaHATcs (OyQepu3yroTcs) aHAIOTOBBIE W3MEPEHHBIC
3HAYEHUS] WM TMPHUHATHIE JaHHBIE. B CBsI3W C TakUM MCHOJIB30BAHUEM 3Ta OOJACTH MaMATH
obOo3Hauaercs kak «OydepHas mamsare» (Buffer Memory, cokxpamenno BFM). K Oydepnoii
NaMsITH B CIEIUAIBHOM MOJyJIE MOKET IMOIy4aTh JOCTYH U 0a30BbIA OJOK, HallpUMep, YTOOBI
CUMTATh U3MEPEHHBIE 3HAUEHUS WJIM NPUHATHIE JAaHHBIE, UM YTOObI BHECTH JAHHBIE, KOTOPbIE
CHEIHMAlIbHBI MOIyNb 3aTeM oOpabaTbiBaeT Janblie (HACTPOWKH i (PYHKIMOHUPOBAHUS
CIEIMAJIbHOTO MOJYJIsl, IEpeaBaeMble JaHHbIE U T. I1.).

CHoBa co3faeM HIDKE MECTO Ui cleAyrolleil BeTBU. Temepb HEOOXOAMMO HAMUCATh
MOCJIEIOBATEIBHOCTh BETBEH, H300paXCHHYI0 Ha PUCYHKE 5, TA€ HUMEIOTCS JIIEMEHTHI C
KBaJpaTHBIMU CKOOKam#, HasbiBaromquecs Application Instruction. Jlanuslii 3J€MEHT, KaK U BCE
OCTaJIbHBIE, OepeM U3 aHEIN HHCTPYMEHTOB.

M&002

\ r
25 _| ‘ [TO K1 Ko H7777 K1 }
rT0 Ki K2 K20 K4 i

MB3000
44 } [FROM K1 K6 D106 K4 i

Ma000
54 | [FLT D106 D15 }

M8000
60 ‘ [DED\V D15 K50 D30 }

MB000
74 ‘ [ MUL D35 K50 D40 }

42 { <= D106 D40 { M7672 }

.
J

Puc. 5 — IlocnenoBarenbHOCTE BETBEW yIpaBICHUS IO AHAIOTOBOMY CUTHAITY

B mepBoii BeTke TPOUCXOAWT WHUIMaiM3anus Bxonxa. CrernuanbHbli Mapkep M8002
YCTaHABIMBAETCS TOJHKO B MEPBOM IIMKJIC MTOCIIE BKIFOUEHHUS IPOTPAMMUPYEMOTO KOHTPOJLIEPA.
Jlaree cienyer KoMmMaHAa B KBaJpaTHBIX CkoOkax. OHa pacmu(poBBIBACTCS CIICAYIOIIAM
obpazom. Ilocne komanasl TO yka3piBaeTCss HOMEpP MOJKIIOYAEMOTO CHEIHATBLHOTO MOIYIIS.
Homepa crnenuaibHBIX MOAYJICH HAuWHAIOTCA ¢ HyJsa. B Hamem ciaydae momynb FX2N-5A
SBIIIETCS BTOPBIM TI0 CUETY MOJKIIIOUEHHBIM OJIOKOM W mMeeT Homep | (IepBBIM YCTaHOBIICH
KoMMyHuKaioHHbl Ethernet monyins FX3U-ENET, cootBercTBeHHO OH MMeeT HoMep 0).



3arem ykasbiBaercst Homep BFM. B moxyne FX2N-5A kaxnas BFM umeer Homep ot 0 110
249 u umeer ompeneneHHoe HazHaueHwe. Tak BFM ¢ Homepom 0 (BFM #0) comepkut
HACTPOWKH, HEOOXOIUMBIE /JIsi HCIIOJIIb30BaHUS aHAJIOTOBBIX BXOJO0B Mojnyis. HasHauenue
kax10it BFM M0)xHO HaliTH B TEXHUYECKOM PYKOBOJICTBE K JAHHOMY MOJYJIIO.

Jlanee yka3wiBaeTcs 3Ha4eHHE, KOTopoe Oyxaer 3amucano B BFM #0. 3to kox, cocrosmumii
U3 YeThIPEX 4YKced B IIecTHaAuarepuyHoM (opmate. Kaxxgoe 4uciio COOTBETCTBYET CBOEMY
BBIXOJTHOMY KaHaJTy U MOXKeT uMeTh 3Hayenue ot 1 no F (kpome 3nauenuii C,D u E, koTopsie He
UCNONb3YyIOTCs). Ecau 4MTaTh 3TOT KOJ cj€Ba HAmpaBo, TO IE€PBOE YHUCIO COOTBETCTBYET
YeTBEPTOMY KaHally, a IIOCIeqHee IepBOMY. 3HA4YE€HHE, KOTOPOE HMEET Kaxa0e YHCIO,
COOTBETCTBYET OAHOMY M3 13 BapMaHTOB HACTPOMKM COOTBETCTBYIOLIEro KaHana. B Hamem
ciyuae H7777 o3Hayaer, 4To Ui BCEX YEThIpEX KaHAJIOB BBHIOpAH CEAbMOI BapHaHT pabOTHI
YCTPOMCTBA U3 CHUCKA JOCTYNHBIX BAPUAHTOB, UTO B CBOIO OYEPEb COOTBETCTBYET CUMTHIBAHUIO
TOKa Ha BXoje B aAuamna3zone -20MA..20MA, kotopsie OynyT nepeaaBarbes B IIJIK B 3HaueHumsix
ot -20000 go 20000.

[TocnenHee 3HaYeHNE B KBAAPATHBIX CKOOKAX — YMCIIO MepeIaBaeMbIX JaHHBIX.

B orBeTBieHMH paccMaTpuBaeMOi HaMM BETBU NPOIpPaMMbl HACTPAWBAETCS yCpEeIHEHHE
CUMTBHIBAEMBIX AHAIOTOBBIX 3HaueHHW. CHOBAa B KBAJPATHBIX CKOOKaX HCIOIB3yeTCs] KOMaHJa
TO, yka3piBaeTcsi HOMEpP MOJKIIOYAEMOro clenuaabHoro monyis, Homep BFM (B mannoMm
ciayyae 3to BFM #2, npennasznadeHHas 11l XpaHEHUs] 3HAYCHUS, OMPEIEIISIONIETr0 KOJIHIYECTBO
BBIOOPOK JUIsI BBIYMCIICHUS CPEAHEro 3HAYEHUS AaHaJOroBOrO CUTHaja B IIEPBOM KaHale),
3a/laHHO€ HaMHU KOJIMYECTBO BBHIOOPOK (B HamieM ciaydae 20) U 4nucio nepeiaBaeMbIX JaHHbIX.

B crnenytomieit Betke, npu aktuBanuu cnenuansHoro mapkepa M8000 (Bcerna pasen «1»
npu cocrossauu [TJIK RUN), nanusie, mpu nomomntn komanasl FROM, cunteiBatorcst u3 BFM #6
(XpaHuT ycpeqHEHHOE 3HAUEHHE aHAIOrOBOI'O CHUTHANla) U COXpaHsIoTcs B nepemennyo D106.
Kak w B mnpeapaymux KOMaHIaxX 3/€Ch IE€PBOE 3HAYEHHWE — HOMEp MOAKII0YaeMOTro
CHeLHaTbHOTO MOAYJIA, TOCIIEAHEE — YUCIIO TIepe/1aBaeMbIX JTaHHbIX.

B Tpetneit Betke manusie m3 D106 coxpanstorcs B D15, menss coit ¢gopmar c 16-
OUTOBOIO 11eJIOr0 YKcia Ha 32-0UTOBOE C MJIaBaroIiel TOUKOM.

B Betke HOMep dyerhipe manHble w3 D15 nemstcst ma 50 m coxpanstores B D30, mpu
IIOMOIIM KOMaHABI AeJEHNS Yrcel ¢ maBarolei Toukor DEDIV. Dto cnemano mist Toro, 4To0bl
npeoOpa30BaTh 3HAUYEHUSI U3 CUCTEMHBIX €TUHHII B IPUBBIYHBIC HAM 3HAYCHUSI.

B msartoit Betke umciao D35 (3HaueHue ypoBHS KMIKOCTH B IPOLEHTaX, BBOJMMOE C
rpaguyecKkoil TaHeIu YIpaBlIeHUs) YMHOXaeTcss Ha 50, I CpaBHEHHSI CO 3HAUYCHUEM,
xpansmumcs B D106 (peanbHbIM ypOBHEM KMIKOCTH, CUMTBIBAEMBIM C MOJYJS aHAJIOrOBOTO
BBO/1a/BBIBO]T).

B cnenyromeit Berke nanusle u3 D40, cpaBuuBatorcs ¢ D106 u ecnu mepBoe MeHblie
MOCJIEAHETO, TO IPOUCXOAMUT aKTUBAIMS KaTyllku M7672, KOTopasi B CBOIO O4Yepeb aKTUBUPYET
HOPMaJIbHO-OTKPBITHIA KOHTAKT M7672 B BETBU aKTUBAIIMM BBIXOJHOT'O CHTHAJIA.

PyuHnoe ympaBieHue ocyllecTBIsS€TCS 3aMblKaHUEM KOHTakTa M7674 (puc. 3) npu
Ha)KaTHUHM KHOIIKU Ha TparuecKoil maHeau YIpaBIeHuUs.

Kak BBl 3aMeTHIM, B TIEPEUUCICHHBIX BBIINIE PEKUMAX YIPABICHUS TIPOUCXOIHUT
3aMbIKaHHE JIMIIb OJHOTO U3 Mapbhl KOHTAKTOB, HEOOXOAMMBIX JUIs MPOXOXKACHHUs CUTHANa Ha
BeIxonHYyI0 Karymky Y002. He 3anmeiicTBOBaHHBIMH OCTAIMCh KOHTAaKTBl M7671, M7673 wu
M7675 (puc. 3). DTH KOHTAaKThl SIBISIOTCS KOHTaKTaMH-yCJIOBHSMHU BbIOOpa HEOOXOJIUMOIO
peXUMa yIpaBlieHUsl, HHaue roBopst — noka M7671 He Oyaer 3aMKHYTOH, curHain ¢ M7670 nHe
IIPOUJIET JaJIblIIE.

Hamucannyro HamMu mporpamMmy HeoOxoaumo ckommmiaupoBaTh (Build B manenu
WHCTPYMEHTOB) W 3arpy3uTh B NamsaTh KoHTposuiepa. CieBa Ha skpane xmeM «Connection
Destinationy, nBa pa3a kiukaem Ha Connectionl u B mosiBuBIIeMcs MeHio, B Tpade PC Side I/F,
nBa pasa kiukaem Ha Serial USB u Beioupaem USB, B mone PLC Side I/F Beioupaem GOT, a B
Other Station Setting BeiOmpaem NoO Specification. XXmem Connection Test, u mociue



IPOILEANIETO TecTa MoAKIIoueHus kMeM OK. MBI co3/1any MoAKIII0OYeHHE K KOHTPOJJIepy uepes
ero rpaguIecKyro maHeb.

Teneps uto ObI 3arpy3uth nporpammy B [TJIK BeiOHpaem cBepxy B MeHto Online=>Write
To PLC, ycranaBiauBaeM rajJOodYKd Ha BCEX DIIEMEHTaX M )kMeM Execution.

Tenmepp MBI UMEEM 3aKOHUYECHHYIO) TMPOTpaMMy IO PETyIHPOBAHUIO  KHUJIKOCTH,
HAXOJAUIYIOCS BHYTPH KOHTpoiepa. CIenyromuM MIaroM CTaHEeT CO3JaHhe TpaduuecKoro
uHTepdeiica A MaHenu yrpaBieHHs.

3axogum B mporpammy GT Designer3. B Bepxaem MmeHio BwiOepem Project=>New.
JIOJDKHO TIOSIBUTBHCSI OKHO 3aJaHMsl MapamMeTpoB HOBOro mpoekta. CTaBUM MapKep HampOTHB
Display New Project Wizard, nanee sxmem NEXT. B GOT Type BeiOMpaeM Halll THIT SKpaHa —
GT10**-Q (320x240), Setup Direction — Horizontal, Color Setting — 256, nanee >xmem NEXT.
[TpoBepsiem Hamm mapameTpsl U cHoBa xxMem NEXT. Beioupaem B Manufacturer usroroBuresns
MITSUBISHI, B Controller Type monens Hamiero koutpoiuiepa MITSUBISHI-FX u sxmem NEXT.
Teneps B I/F BbIOMpaeM THIT HAIIErO MOAKIIOYCHHS ¢ KOHTposuiepoM — Standart RS-422, sxmem
NEXT, u nanee Ha ciaeayromux Tpex 3kpaHax Tak ke kmeM NEXT, nuuero ne usmenss. Ilocne
yero Ha ¢QuHanpHOM crpanune xmeM FINISH m momamaem Ha skpaH mporpaMMHUpOBaHUS
MaHEeIH.

ject Edit Search/Replace View Screen  Common Flgule Otjea Tools Communicaton Window Help

Ro.BISIE M Sl

= unuu@ EEED

WL
g e
= Ol
M i
1 B-1:{Frant+ Back) [ ] 2 :E)‘-
: [0 F
-
W
A
L)
&
=]
s
@
5.
S =
T3 Project]| (@ System| I3 Sereen ‘=

; Propany 3%

Base Screen

Basic

Sereen o, 1

|Emsuw.\
H : H | i L Bz = = Bl A S

= -]
Select » fiqure/object. GTI6"-V (640480 65536 Colars CH L : MELSEC-Qni/DC, Q17nD/M/NC/DR, CRnD-700 7100 x291,¥183 NUM

Puc. 6 — I/IHTep(beHc Cpelibl nporpaMMHpOBaHHs[ GT Designer3

B neBoil yacTM HaXOAMTCS MaHENb HABUTALMHM IPOEKTA, CBEPXY W CIpaBa — IaHEIU
WHCTPYMEHTOB. B maHenu WHCTPYMEHTOB CIIpaBa HAXOMAATCA Bce TpauuecKue 3IEMEHTHI,
HeoOXouMBbIe HaM JUIs co3iaHus rpadudeckoil manenwm ympasieHus. Criea B Base Screen
BbIOEpPEM DKpaH ¢ Ha3BaHUEM «1», eclii TaKOTo HET, TO kMeM Ha NeW U co3/iaeM dKpaH C TaKuM
uMeHeM. Ha oskpaH momeriaeM W3 MaHeNId HMHCTpyMeHTOB ayemeHT GO To Screen Switch
(Ha)XMMaeM Ha CTPEJIOUKY PSIIOM C 3JieMeHTOM SWItCh m W3 BhIajaroiero Crucka BbIOMpaeM
HeoOXxoaumeii HaMm). Haknmaem nBa pasza JIeBOW KHOIMKOW MBIIIKM Ha JAaHHOM DJIEMEHTE, U
OTKPOETCSI MEHIO €T0 CBOMCTB, T1ie B SCreen NO MbI 3a1aeM HOMEp CTPaHUIIbI, Ha KOTOPYIO OyaeT
MEePEeXOAUTh 3KpaH, MPU HAXKATUW HAa JAHHBIA JIEMEHT Ha MaHenu. 3agaauMm Homep 2. Brepxy
OKHa 3aJ]aHusl JIEMEHTA €CTh TaK K€ MepPEeXOJibl B JIPyTMe YacTU JIAaHHOTO OKHa, TJIe 3aJar0TCs
pa3MYHBIE CBOMCTBA dJEMEHTa, 3amaite B Text Hammuch, kotopas Oymer Ha KHomke «[lo
JTUCKPETHOMY CHTHaTy», Tmocie dero kMeM OK U pacTsaruBaeM 3JIEMEHT TOJ]l HEe0OXOIUMBIi
pasmep (dro OB HAAMUCh ObLJIA BUTHA TTOJTHOCTHIO).



AHaJOrMYHO Ha JaHHOM SKpaHE CO3/JaEM JIBa TaKMX K€ AJIEMEHTA, HO C IEpexoJaMu Ha
cTpaHullbl 3 U 4, a Tak ke ¢ HaanucsiMu «I[lo anaoropoMmy Bxoay» u «PydHoe» COOTBETCTBEHHO.
Tak ke MoMecTUM C TaHeJIH MHCTPYMEHTOB, B BEpXHEH yacTu pabodero sKkpaHa, aneMeHnt Text c
Haanuchbio «BpiOop THUMa perynupoBaHus». B pesynbTare y Hac AOHKEH MOTYYUTHCS SKpaH Kak
Ha pUCYHKE /.

L =)

Ewbop THNa PEryYARpOEEHAA

Mo OWCKPETHOMY CHTHaAY

Mo aHaAOrOBOMY CHTHEAY

CPyuHOE

Puc. 7 — Baewnuii Buj 3kpaHa BpIOOpa TUIA PETYIMPOBAHUS

CozanuM HOBBIM 9KpaH ¢ Ha3BaHueM <«2». BBepxy cneBa moMecTMM Haamuch ext
«PerysnupoBanue 1Mo IUCKP-My CHTHaiIy». Psaom ¢ 3Toil Haamuceto momectum Switch. Haxas
JIBa pa3a Ha HEero, MOSBUTCS MEHIO 33/1aHusi cBoWCTB. CripaBa BuauM Bit, )kMeM Ha 3Ty KHOIIKY, U
HOSBISETCS OKHO JJIS 33/1aHUS IeHCTBHSL, KOTOpOoe OyJeT MPOUCXOAUTh NPH HAXKATUU HA JaHHBINA
Switch. B mose Device snumem M7671, a B Action Beidepem Set. dKmem OK. Tenepb Mbl BUANM,
uyro B Action List moGaBuiock ofHO nelicTBHE. AHAIOTHYHO A00ABHM B ITOT JUCT M7673 u
M7675, o B cBoiicTBe Action ycranoBuM Reset. [Tocie vero B cBoiictBe Text manuiem «BKJI»
U BblOEpeM HEOOXOAMMBIA LBET KHONKH MpPU €€ BKIIOUEHHM M OTKIoueHuH. [lomyuwmniach
KHOIIKA, MIPY Ha)XKaTUU Ha KOTOPYIO aKTUBHUpYETCs KOHTAKT M7671, n otrkimouatorcs M7673 n
M7675. T.e. — aKkTUBHpYyeTCs YIpPaBICHHE IO JAUCKPETHOMY CHUTHAly, U OTKJIHOYArOTCS
yIIpaBJICHUE 110 AaHATOTOBOMY CUTHAITy M pyYHOE YIIpaBIICHHE.

Co3ganuM aHAOTUYHO €Ie OJUH TMOJOOHBINH 3JEMEHT, KOTOpbIH OyaeT OTKIoYaTh
M7671, M7673, M7675, nazoBem ero «CTOII» u npuaaaum emy KpacHbIN I[BET.

Teneps nomectum amemenT GO To Screen Switch BBepxy skpaHa, ¥ 331a1UM €My CBOWCTBO
nepexoAa Ha TISITBIA 9KpaH W HAAMKUCH «I1apam». OJTO OyAeT HalluM TepexoJ0M Ha JIKpaH
napaMeTpoB.

Cozmamum eme omgua Go TO Screen Switch Beepxy skpana, u B Hem s detail Settings
BeIOepeM Back. /lanum Ha3BaHue HaleMy dJIeMEHTY «Ha3ay. [Ipy HaxaTuu Ha HEro Mbl Oyaem
MEPEXOANTh Ha MPEIBIAYIIYI0 CTPAHHILY.

Bo3bmem snemeHT «Lamp» u momecTMM Ha Haml 3KpaH. JTO Jiamma, Kotopas Oyner
3aropaThbcsi, KOTJa OyIeT aKTHBHPOBAH HEOOXOJMMbBINH KOHTAKT WM Kartyiika. B mosne Device
nuiem Y002. T.e. — npu BrmoueHHo# katymke Y002 nammna Gyaer ropets U cooOIIaTh HaM O
TOM, YTO BBIXOJ Y2 aKTHBEH B JJaHHBII MOMEHT.

CrnenyromuMm ucmoiib3yeMbiM 3emenToM Oymer Numerical Display. B ero cpoiictBax
3agaauM B mosie Device ycrpoiictBo D30, nHaue roBops — 3TOT 3JIEMEHT OyAeT BHIBOJAWTH Ha
9KpaH 4MCII0, KOTOpoMy paBHa nepemenHas D30.

Terepp 100aBUM TEKCTOBBIC IOJISI HA DKpaHE, YTO OBl IMONYYWIICS DKpaH IaHeNH, Kak Ha
pHCYHKE 8.
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YpoBEHD

wigkocTe: 4 (S

MWhgnkatop paboTu Hacoca:

10001

/571

AEADRAHKA cTOn:

Puc. 8 — BHemnuii Buj 3KkpaHa peryjaupoBaHus 0 JUCKPETHOMY CUTHAILY

CxonupyeM MONY4YUBIIMICS 3KpaH B MEHIO HaBUTALIMU MPOEKTA CjleBa U JaJAUM HOBOMY
skpany Homep 3. Temepb HE0OXOIMMO U3MEHHMTh B HEM YacThb 3JIEMEHTOB, Ul MOJIY4EHUS
9KpaHa, KaK Ha PUCYHKE 9, a MMEHHO — HAJNNUCh BBEpXYy 7KpaHa, kHonka «BKJI» nomxna
akTUBUpoBaTh M7673 wu otkiarouate M7671 u M7675, nmo6asmsercs Numerical Display
otobOpakenus nepemMeHHor D35 ¢ Hannmuceio «YcTaBka HEOOXOAUMOTO YPOBHS KHUIKOCTHY.

CkonupyeM 3KpaH «2» M Ha30BEM HOBBIM JKpaH «4». B uerBepromM sKkpaHe BMECTO
OTOOpaXeHUs] YpPOBHSA JKUJIKOCTH OyJIeT HaxXOAWUThCS KHOMKA BKJIIOYEHHS MOTOPYHUKA,
ABJISTIOIAsICA dyeMeHToM Switch, rme akTuBHpyeTcss KOoHTakT M7671 co cBoiictBoM Action
ycraHoBJiIeHHbIM kak Momentary. Onement «BKJD» nomken aktuBupoBate M7675 1 OTKIIOYATh
M7671n M7673.

| Mgz = EE >
Perynnpeoane no NEleEs| REEREER
AHEA-MY CHCHaNy
Yeraeka HeoBxognMoro
YPOEHA KMOKOCTR-

VpoBEHL
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100017

757 1
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Puc. 9 — BHemHuii BUJ 3KpaHa peryaupoBaHus 110 aHaJIOTOBOMY CUTHAILY

Co3gamuM moOCHEeTHUM TATHI SKpaH, HA KOTOPOM OyIayT mapaMeTphl ycTaHOBKH. Ha
JAHHOM CTpaHMIIe IaHEeNM YIpPaBICHHUS OTOOpa)xkaroTcs JaHHblE, OOIIMe JUIsl BCEX THUIIOB
pEryJINpOBaHMUsL, I03TOMY B HEE MOYKHO I1OIIACTh U3 CTPAHUIIbI JTF0OOr0 U3 SKPAHOB YIPABJICHUS.

M e-a: =N Bl

:F'!p':“lH:l:lE!: H_ﬁﬁgn 10001
PECYANPOBAHNE

Ypepknealite KHONKY OAR
EEAMYEHNA NOJa4n KAQKOCTR:

Whgnkatop pabor Hacoca:

AEapniHER cron:

Mle-=s: == 5

MAFAMETRE YCTAHOBEM

YpOBEHE |
MROROCTH: RSO s

YpoBEHL CAT—

Hana ongMaH.: ;ﬁﬁ%ﬁﬂﬂﬁl

ngnrarop :_: e
pabhoTH Hacoca-. [\

Puc. 11 — BHemHui BUJI SKpaHa mapaMeTpOB YCTAHOBKH



[Momectum 31ementsl Numerical Display orobpaskaroriue umcia u3 nepemeHHbix D30 u
D106, a Tak >xe Lamp axtuBupyromryrocs Y002. Jlagum COOTBETCTBYIONIME HAAIMKUCH TPH
oMoty seMeHToB Text. CrnpaBa momectum sinemedTt Bar Graph. HeobOxomumo HakaTh Ha
CTpENIKy B IaHEI WHCTPYMEHTOB psigoM ¢ anemMeHtoM Graph u BeIOpaTh HEOOXOAMMBIN
snement Bar Graph. B Device Beiopats D30, a B moasix Lower Limit u Upper Limit namucats 0
u 100 coorBerctBenHo. Base Value 3amath paBHbiM (0. BBepxy skpaHa HOMECTHUTH KHOIIKY
«Ha3aJy, TAKYIO K€, KaK U B MPEIbIIYIIIX YKpPaHaX.

Teneps 3arpy3uM Hally porpammy B rpaduueckuid nucruieit. s 3Toro BBEpXy B MEHIO
BeIOepem Communication=>Write to GOT, Beibepem criocob nmoaxmoucHus USB u naxxmem OK.

[Tpu 3amycke yCTaHOBKM Ha 3KpaHe MOSBISETCS MEHIO BbIOOpa pekuMa peryaupOBaHUS
nporieccoM. BIOpaB OIMH U3 ATHX BapUaHTOB, Mbl IIEPEXOUM Ha CTPAHHUILY COOTBETCTBYIOIIETO
npolecca peryJmpoBaHus, Ha KOTOPOW MMEETCS BO3MOKHOCTb aKTUBUPOBATH JTAHHBIA PEXHUM
yIpaBJICHUs, MEPEUTH Ha JKpaH OOIIMX MapaMETPOB CHUCTEMbI, BEPHYThCS B MEHIO BBIOOpA
peKuMa, a Tak ke MPUCYTCTBYET JIaMIIOYKa-UHIUKATOp paboTel Hacoca. Kpome Toro, Ha Kax1oi
U3 MEPEUUCIICHHBIX CTPAHMII €CTh JIOMIOJHUTEIIbHBIC KHOMKH, HEOOXOAMMBIC JIIi KOHKPETHOTO
nporiecca yupasJieHus, 1 OTCYTCTBYIOIINE HA JPYTUX CTPAHUIIAX.

[Tocne 3arpy3ku COOTBETCTBYIOUIMX IPOrpaMM B KOHTPOJUIEP M TaHENb YIPABICHHS,
nporpaMMa HauHeT CBOIO paboTy. Kpome Toro, Hy»KHO OTKPBITh KPAaCHBIN KJIallaH CJIMBa BOJABI HA
TpyOe cOpoca, JUIsl TOro, YTO ObI JKHUIAKOCTh MOTJIa BBUIMBATHCS M3 U3MEPHUTEIBHOTO COCyla B
AKKyMYJISITOP JKHUIKOCTH, @ U3 HErOo, NMPH MOMOIIM MOTOPYHMKA, YIPABISIEMOr0 KOHTPOJICPOM,
CHOBA TIOCTYINaTh B U3MEPUTEIBHBINA COCY/I.

BHMMAHMUE — B ciny4yae omu0oK B KOJie MOTOp, Kayarol[uil BOJly, MOKET BO BpeMs He
OCTaHOBUTBCS Ha HEOOXOIUMOM ypoBHe! B TakoM ciryyae HEOOXOAUMO MEPEKITIOYUTh TYyMOJIEp
yhnpaBieHUusT Ha KoHTpoiuiepe B pexkum STOP (puc. 12). DTO OCTaHOBHUT BHINOJHEHHE
POTPaMMBbI M JaCT BO3MOXKHOCTh MTPOAHATU3UPOBATh OMIMOKKA. B POTHBHOM cily4ae JKHUKOCTh
HAuHET MepeMBaThCS Yepe3 BEPXHUN yPOBEHb U3MEPUTEILHOTO COCY/a, YTO MOXKET IMPHUBECTHU K
HOJIOMKE 000pYI0BaHUSI.

MITSUBISH;

FXau-16Mm

Puc. 12 — Pacnonoxenue TymOiepa ynpasieHHs Ha KOpITyce KOHTpoJuiepa

Coneprxanue oTyeTa
1. TUTY/IBbHBIN JTUCT.
2. [IpUHTCKpHUH MIPOTPaMMBbI YIIPaBICHUSI.
3. Onmcanue >1eMeHToB s3bika LD.

Koumponvnwvie 6onpocoi

Oo6opynosanue Mitsubishi Electric mpencraBnennoe B yctaHOBKe.
OcHOBHBIC dJIeMeHThI HHTepdeiica mporpamMmmbl GX Works2.
OnemeHTHl s3b1Kka LD.

[MpuHIMD paboThl YCTAHOBKH.

b=



5. Anroputm paboThI IPOTPAMMBI YIIPABICHUS IO TUCKPETHOMY BXOJHOMY CUTHAITY.

6. AnropuT™m pabOTHI TPOrPaMMBI YIIPABJICHUS IO aHAJIOTOBOMY BXOJHOMY CHTHAITY.

7. AnropuTt™m pabOThI IPOTPaMMBI YIIPABIICHUS B PEKUME PYIHOTO YIIPABICHHSL.

8. Ilnrockl m MUHYCBHI PabOTHI MO TUCKPETHOMY BXOJy, aHAJOTOBOMY BXOIY, PyYHOTO
yIpaBICHUSI.

9. OcHoBHbIE d51eMeHTHI HHTEpdeiica mporpammel GT Designer3.

10. DrnemenTsl rpadguuecKOl TaHEIH, UCTIOIb30BaHHBIE B IPOEKTE.



JlaGopatopnas paGora Ne 3 Metoasl HacTpoiku mHpeoOpa3oBaTeliss 4acTOThI (HUPMBI
Mitsubishi-electric.

Lenv pabomuwi:

1) MW3yuuTh OCHOBHBIC CHOCOOBI HACTPOMKH IMpeoOpa3oBareisi YacTOThI C IMOMOIIBIO
MyJIbTa YIPABICHUS U IEPCOHATBHOTO KOMITBIOTEPA;

2) MW3yuuth MeTOABI BBIBOAA TPa(UKOB OCHOBHBIX XapaKTEPHUCTUK C IOMOIIBIO
NIEPCOHAIBHOTO KOMITBIOTEPA;

ITpeobpa3zoBarens MoxeT paboTaTh B pexuMax "BHEIIHEro ynpabnenus",
"ynpasnenus ¢ mynsta", "KOMOHHHPOBAaHHOIO ynpasieHus" U "ynpasiaeHus 1o
noceoBaTeIbHOMY HHTEpdeicy".

[TpeoGpazoBarens CripoeKTHPOBaH TakK, 4TO GOABIIKHCTBO ONEPaLHii MOXHO
OCYILECTBSATh, HCTIONB3Ys 3aBOJICKHE YCTAHOBKH [1apaMeTpoB. Y CTaHOBUTh

HeoOXoHMBIe napaMeTpbl B COOTBCTCTBHH C Tpcﬁoaamumu MOXHO, HCTI0JIb3YA MYJIbT

ynpasnenus FR-DU04.

4.1. Ilynem ynpaenerus

& ITyJILTA YNPABJACHHUS MOXHO 3a/1aBaTh 4YaCcTOTY BpallleHUs, BblJlaBaTh KOMaHIb!
YNpasJiCHHUA, YCTAHABIUBATL H KOMTHPOBAThH apaMeTpsl, Nnojay4arhb un(bopmaumo o

cbosx B pabore.

Ha3nauyenue ¥ dyHkimuy nyasTa ynpasienus FR-DUO4

EauHuLB MHIUKALMA:

~ HZ (uacTora); A (TOK);
4-X unppoBoii _ V (HanpsxeHue)
C/1-usaukaTop
. » Muaukaums
}\”Ol"\d_ COCTOSHUSA
[MODE]
, i KHonku xomasa:
kﬁgm\a [REV] BKTIOYEHHE B NPAMOM
[SET]

HarpasJIEHHH;

[FVD] BxmoueHne B 00paTHOM
Knomku: [UP/DOWN] Kuonka SRR

(«6oasuier, «venpwie»)  [STOP/RESET]

Puc. 11. [1ynsT ynpasneHuns



Tabnmua 3. KHonku ynpasienus npeobpa3oBaTesieM 4acTOTh

Knonkn Onucanue
[MODE] 1 Bri6op pexuma paboTsl H YCTaHOBKH
[SET] | VcTanOBKA 4acTOTHI M napaMeTpoB

. Hpumeuxemﬂ JUIA U3MEHEHUA 4acTOThl BBEPX H BHH3
. l'IpumeuxeTca JUIA H3MCHCHHA 3HAYCHHUA

[UP/DOWN]

NPOrpaMMHPYEMOro napaMeTpa B pexHMe
MpOrpaMMHpPOBaHUA

[REV] | [TpumensieTcs 115t BBIIa4H KOMAH/bI MyCKa B PEBEPCHOM

Halnpas/IeRHH
[FWD] ITpuMenseTcs s BhIAAYH KOMaHIb! ITyCKa B TPAMOM HANpaBleHnH
4
o [IpumeHsieTcs Ul BhIZauH KOMaHhl OCTAHOBA
[STOP/RESET] e [Ipumensiercs n1s c6poca npu nepesamycke mocie

| cpabaThIBaHHA 3AlHTHBIX (QYHKUNH

M3MeHeHns nokasaHui JucIuies nocie HaxatHs kdonku [MODE]

Unnukaums 3ananue yactothl [lapamerpuposanne PaGora  Pexum “HELP”
(mpuM.)

Puc. 12. UsMeHenune nokasanuii auciuies nocne naxarus ksonksd [MODE]

3ameyaHue: JaHHbIH PeXHM T0CTYNEH TOMBKO NPH YNPaBJIEHHH C ITyIbTa.

DOVHKIHH KHONOK

PexyuM MHAMKALAN

e HMuaukauus paGounx koMaHn.
Iloput cesetoguon EXT — ynpasnenue "BHEUIHUMH CHTHAIAMH".
T'oput cBetoauon PU - "ynpaBnenne ¢ mynbra”.
["opar oba ceetoanona (EXT/PU) - "komOunupoBanHoe ynpasieHue”.



¢ HuanuupyeMylo BeTHYHHY MOKHO MEHATSH B rpouecce paboTsL.

OtcyreTBHE c60
Hupukaums HMnnukaius Toka Wnpukanus Nupukanms
HacTOTH HalpsKeHUs HEUCTIPaBHOCTH

Puc. 13. M3menenne HHANUMPYEMOH BETHYHMHEI C MyJIbTA

Tabnuua 4. [Npumeyanns

[Npumewanus: *1 Ynepxaunue kuonku [SET], 6onee 1.5 cexyna, BeaeT K cMeHe
pexuMa MHAKHKALHH, YCTAHABIWBAEMOTO NIOCIIe BKIFOHYEHHS
MUTAHUS.

2 VYnepxanue kHonku [SET], 6onee 1.5 cexyH1, BbICBeYHBaeT
nocneaxue 4 c6os (ownbku).

*3 Tlepexon B pexXHMBbI 3a/1aHHs NapaMeTPOB NPH BHEITHEM

YTIpaBIeHHH.

PexxuM 3a/1aHHs 9aCTOTh!

¢ Hcrons3yerca /Uisl yCTAaHOBKM YACTOThI BPALIEHUA B PEXMME YIIPABICHUA C NyJIbTa.

HMHauKanms 4acToTsl

Havenenue 4acToThi
3anmuch 4acTOThI

z\-ﬂut Hazaomure @ @ HTOGM HIMCHHTE MBCTOTY

Pexxum YCTAaHOBKH nmapaMeTpoB

Puc. 14. YcTaHoBKa 4acTOTHI BpAILEHHA C IyJbTa



Pexcum YCTaHOBKH [1apaMeTpOB
e VcraHoBKa HOMEpa napaMeTpa MOXET OCYLUECTBAATLCH C NTOMOLIBIO

nocaenosatenbHoro Haxartus kaonok [UP/DOWNY], 6o ¢ nomoLusto BBoAa

KQOXJIOW UM{pPBI HOMepa napaMeTpa.

e Jl1a 3anucH napaMeTpa H3MEHHTE ero 3HaueHHe H HaxMuTe KHonky [SET]

npumMepHo Ha 1,5 cekyHa (210 3BYKOBOrO CHrHana). 3anuch napamMeTpa MoxeT ObiTh

NpoH3Be/ieHa TOABKO NpH pexkiMe «paboTl ¢ nyabTa». Bribpats pexum paboTst

MOXHO C MOMOIIBIO Mapamertpa 79. OyHKLHH napaMeTpa 79 MOXHO MOCMOTPETH B

Tabn. 5.
Tabnuua 5. Oyukuun napamerpa 79
Map. 79 Dynkunu
0 Bo3mosxkHa paGoTa ¢ my/ibTa HIH OT BHEIIHHX CHIHAIOB

VYrpasienue ¢ mynasTa

1
2

Vnpapnenne BHEIIHHMM CHTHANAMH

KoMOuHHpPOBaHHBEIH peKuM.

3ajaHne 4acToThl — ¢ my/bTa (npsmoe, ¢ nomouisio kHonok [UP/DOWN]),
WM BHEIIHWMH CHTHATAMH (TOIBKO B MYJIBTHCKOPOCTHOM PeXHME

([Tap. 4 - 6, 24 - 27, 232 - 239)).

Craprosbie curiansi — BHeiHue (8xoasl STF, STR).

KoMOHHHPOBaHHEI PEXHUM.
3ananue 4yacToTsl - BHewHee (....2, 4, 1 , JOG, MyJIbTHCKOPOCTHOH PeXHuM).
Craprossie cursainsi - ¢ myasta ([FVD], [REV]).

[TporpammHoOe ynpaBieHHe.

[To3Bonsier ycranasanBath |0 pasnuyHBIX BPEMEHHBIX TOUEK H
COOTBETCTBYIOLIYIO HM CKOPOCTb M Ha — BpALlCHHe, JUIS KaXIA0H U3 Tpex
rpynn. Jiis nonHoi uadopmatmu o6 atoit gynkuuu eM. Iap. 200...231.
Crapr: STF; c6poc Taitmepa STR.

BruiGop rpynm: RH, RM, RL.

PexuM nepekiodeHus cnocoboB ynpasneHHs.

B nporiecce paboTsl BO3MOXHO MepektodeHre MexXITy ypaBlIeHHeM C
MyJibTa, BHELIHWMH CHTHAIAMH U YIIPABJIEHHEM MO MOC/eA0BATENbHOMY
nHTepdelicy (Mcnonszopauu onuun FR-ASNR).

Bhewnee ynpasnenne (ynpaBieHHs € MyabTa).

Curnan X1 2 — Bk — BO3MOXHO NepeKIioYeHHe Ha YIIpaB/IeHHe C MynbTa.
Curnan X1 2 — BeIki. — nepekiioyeHne Ha yrpaBieHHe ¢ MyIbTa
sanpemero. [Tporpammuposanue dyHkiuu Bxoja (X12) NpoHCXouT 13
napameTpos 180...186.




Oxonuanue a6, 5

[lepeximoyenue ynpapieHus MEXAY My 1bTOM W BHELUHHMH CHTHAIaMH (BO
BpeMs paboThI).

| Cursan X1 6 — Bk, — nepexiuoieHHe Ha BHELIHEE YIPaBIeHHe
Curnan X1 6 — Beix1. — MepexIioueHne Ha yrpasjieHHe C IyJIbTa.

| TIporpammupoBanne dynkunuy Bxoza (X16) NpoHCXOAHT H3 MapaMeTpoB

| 180...186.

MamcHenne somepa H 3
1amenenue AIHChH
e 3HAYCHHS Ha4YCHHA NARtone
3
&

"

4

BhIXos1 B peXUM ynpasiieHus

Puc. 15. YcraHoBka napameTpoB ¢ MynbTa



Brewnee
ynpasieHue

YipasneHue
¢ my”nbTa

JOG — pexum

Beixon B pexxum HELP

Puc. 16. YcTaHoBKa peXXHMOB yIpaBIHUSA ¢ MyJbTa
Y

PexxuM ynpaBneHus

Pexum HELP

Copoc C6poc

CoobuteHus  cooBmenuit
TNapaMeTPOB papameTpoB  MOMB30BATENS  BepCHH

A ™R @A @ @ speees

EH 15| e CL L Pr CLL RLL T U5 T (500 ]

¥y ¥ ¥ ¢ U
@@

C6poc Beex Cépoc Yrenue

B PEKHM
HHARKALIAK

Puc. 17. Pexxum HELP

o Coobuerns o cpabaThIBaHHH 3aLUMT.
[Tocneauue veTsipe aBapHifHbIX COOOIEHNHA HHANLIMPYIOTCS MPH HAXKATHH KHOTIOK

[UP/DOWN].



e (C6poc coobuieHn#t 0 cpabaThiBAHHH 3ALIMT.

Muraune

Puc. 18. C6poc coobuennii o cpabaTeiBaHiM 3aLIUT

[Npumeuanwue: [NpuHuKNHAaTbEHAS 2TEKTPHYECKas cXema pazpaboTana TakuM
00pa3oM, YTO NMpH BO3HHKHOBEHHH OLIHOKH U cpabaThIBaHHH BHYTPEHHErO pelie
«ABAPHSI» pasmsikaeTca 1ens ynpasneHusa kontakropa |KMI (nuranmne cuioBsix
uerne npeobpasosaress). bynbTe BHHMaTeNnbHEL, IpU cOpoce OmUOKH KOHTAKTBI
KOHTaKTOpa BHOBb 3aMBIKAFOTCH.
¢ (C6poc napameTpos.

[NapameTph! ycTaHaBAMBAIOTCA HA 3aBOJCKHE 3HaueHH. [TapameTps! KanubpoBku
He uaMmenstoTes. (Ipyn yeranoske "1" B [Tap.77 cGpoc He ocyuiecTBaseTcs).

ITap. 77 — 3anpert 3anucyu napameTpos. OyHKUMH napameTpa 77 NpeCcTaBieHs! B

Tabnuie 6.

Tabnuua 6. @ynxunu napamerpa 77

| Map. 77 DyHKUHH

] Hpoxpa.\mupoaa}me BO3MOXHO MNpH Hepa60TaiomeM JABHUIATEJIC, B PEXHME

0
paboThl ¢ mynbTa.

3anucs 3anpemena. Kpome IMap .75, 77 u 79, kotopsie MoryT ObiTh
NepenporpamMMH - ... ¢ MyssTa.

(2]

3anich BO3MOXKHA B J11000€ BpeMsi.




Muranue

Puc. 19. OcymectBnenue cbpoca napaMeTpoB

e (COpoc Bcex rnapameTpos.

Bee napaMeTpbl, BKJTIOYas KaJ]H6pOBO‘iHbIC, C6paCbIBalOTC$l Ha 3aBOJICKHC 3HaA4YCHHA.

Miurauune

Puc. 20. Ocyiectsiaenue cbpoca Bcex napaMeTpos

e (COpoc napaMeTpoB MOAL30BATENS.
OcyInecTBAfETCS HHHLIHAIK3ANA TAPaMeTPOB, YCTAHOBIEHHBIX M10/1630BaTeIEM.

Jpyrue napameTps! cOpachiBatOTCA Ha 3aBOACKYIO YCTAHOBKY.

Onucanue naHeaIy YIpapieHus npeodpa3opareseM 4acToThl

[Nanens ynpaBieHHs HCIIOIB3YETCS B PeKHME «BHEILHEr0 ynpaBieHus» H
«KOMOHHHPOBaHHOTO ynpasieHus». KHONKH Ha MaHe H MOAKIIOYEHb! K KJIeMMaM
(TepmuHanaM) npeobpa3osarens, Moja4ya CHrHAJIOB Ha KOTOPhIE aKTHBH3HPYET
COOTBETCTBYIOLIHE (hYHKIHH.

Cnenyroias tabiuila COIep HT HAaHMEHOBaHHE KHOTOK NMaHeTH yNpaBIeHHs,

COOTBETCTBYHOLIIHE KJIEMMBI npeo6paaoaa1'enﬂ M aKTHBH3HPYEMBIE HMH (by'HKLIHH.



Tabmwuua 7. KHONKH ynpaBieHHs CEpBOIPHBOAOM

Kaemma
HaumenoBanue npeobpasonarens Dyuxuus
Brumoyenue xonTakTopa 1KMI1.
1KM1 - [Muranue cunoBeIX Lened
npeobpa3oBaTeis.
10 MICTOYHMK MUTAHKA NOTEHLHOMETPA.
2 BxoJ1 curyasia 3aiaHus 110 HaMpsKEeHHUIO.
n
5 O6umii curaana 3ajaHus.
RES RES Copoc.
RL RL Huskas ckopocts.
RM RM CpenHsis CKOpPOCTS.
RH RH Bhicokas CKOpOCTE.
STR/STF STR [Tyck B 06paTHOM HanpaBleHUH.
STF [Tyck B MpsMOM HanpaBIeHHH.
Bektopnoe/(U/f) RT Bri6op pexuma yrpasieHusl.

4.2. Yemanoska pescumos ynpagneHus

VYecrauoska pexuma ynpasnenus U/f

Jlns KoppexTHO#H paGoThl IPHBOAR POBEPHTE NMPABHIBHOCTh YCTAHOBKH
ClIelyIOIINX NapaMeTpoB.

Ecnu Het HeOOXOAMMOCTH B NEPEXo/ie OT OJHOr0 peXHMa K Ipyromy, To
ucnoaszyercs Tonsko U/f — ynpasnenue, [1:80 u IT:81 nomxuel uMeTs 3HaYeHHe 9999.
B 3ToM ciiydae peskuM BeKTOPHOTO YNPaB/IeHHs HE aKTHBEH.

CmeHa pexHMOB YIIpaB/IeHHs OCYILECTBAAETCS ¢ ToMolbio TepmiHana RT. B
aToM cayyae napametpsi 11:80, I1:81 1omKHbI GBITH BBICTABIEHBI CISAYIOLMM 00pa3’oM.

I1:80 — monmocTs aAsurarens — 0,75 (xkBT).

I1:8]1 — KOJIMYECTBO MOJIOCOB iBHraTens — 14,

TIpy ycTaHoBKe 3TOr0 MapameTpa KOTHYeCTBO M0JI0COB ONpe/eNnaeT BTopas
undpa — 4. 3Hadyenne 14 1aeT BOIMOKHOCTD MEPEKIIOYCHHUS PEXUMOB YIPaBJIeHHA

gepe3 TepMiHan RT .



Creayiouiue rnapamMeTpsl BICTABIAIOTCS B COOTBETCTBUH C YCIOBUAMH paboThl
I1:1 — BepxHaAs rpaHuLa YacTOTh! — 60011,

I1:3 — HoMuBanbHas yacToTa — 500

I1:7 — Bpems pasrona — 1 cex.

I1:8 — Bpems TOpMOKEHHS — | CeK.

I1:9 — HomHHanBHEIA TOK — 1,9 A.

I1:19 — HomuHaNBHOE Hanpsxenue - 380 B.

(Tounee cka3aTh, MAKCUMATBHOE HaNpPAXXEHHKE, TAK KaK rnpeodpasosaresib He

JIaCT HaNpsAKEHHUE BHILIE 3HA4YCHHA 3TOro napamerpa).

YCTaHOBKH CKOPOCTH, COOTBETCTBYIONIME KHOMKAM (TepMHHAIAM) Ha NAHEIH

DaBlIeHUS
[1:180 — onpenensier pynkunio Bxoaa RL. 3rauenne 0 onpeaenser byHKUMIO

H3Kast CKOPOCTbY.

[1:181 — onpenenser ¢pynkuuio Bxoaa RM. 3Hayenue | onpenenser QyHKUHIO
JeIHAS CKOPOCTHY.

I1:182 — onpenenser Qyuxuuio BXxona RH. 3navenue 2 onpeaensier GyHKIHIO
BICOKast CKOPOCTBY.

I1:183 — onpenensier dpyukuuio Bxoaa RT. 3uauenue 18 onpenenser gpyHKuHIO

pexmoyenust U/f ynpasneHHs — BeKTOPHOE peryTHpOBaHHE.

B cne X rnapaMeTpax 3a4at0TCs Hernoc CTBEHHbIC 3HAYEHHS CKO Tel

otsercTBylomue sxogam RL. RM, RH

[1:6 — ycranoBKka HH3KOi ckopocTd — 1011
IT:5 — ycraHoBka cpeaHeii ckopocT — 30T 1.

I1:4 — ycTaHoBKa BBICOKO# cKopocTH — 500w,



YcraHoBKa 3aAaHus YAacTOTH! C AHANIOTOBOrO BXO/1a

JIns yCTaHOBKHM HAYaIBHONO H KOHEYHOTrO 3HA4eHHs YaCcTOTHI, 33/1aBaeMoii ¢
aHAIOroBOro BXOJa, HCNON3YIOTCA MapaMeTphl:

I1:902 — nHayanbHoe 3HaYeHHe YacToTsl — OI'11.

I1:903 — koHeuHoe 3HaYeHHe JacToThl — 60011

Ipoueaypa veranosku [1:903 (11:902).

1. BribGepure pexum «paboTsl ¢ myasTay.
2. Ilpouwnraiite 3Ha4eHnune napamerpa [1:903(I1:902).
Yrenue napameTpa npou3BoaMTCA KHONKOH «SET» .
3. YcraHosuTe Tpefyemoe 3Ha4YEHHE.
Yeranoska «3Ha4deHue» ocyulectsisercs kaonkaMu « UP/DOWND».
4. 3anuuwuTe 3HAYCHHE.
Jas sanucu naxmute «SET» u yaepxusaiite Gonee 1,5 cekyHz 10 3ByKOBOTO
CHIHasa.
5. Ha unaukatop OyzeT BeIBeJeHa BeIH4HHA 3aJaI0INEr0 HANPSIKEHHS.
6.  [lonaiiTe KoHeYHOe (HAYaILHOE ) HANIPAXKEHHUE.
IToBepHUTE pe3ucTOp HAa MAKCHMYM (MHHHMYM).
7.  Tlonrtsepaute 3Ha4YeHHe.
Haxwmute «SET» u ynepxusaiite 6onee 1,5 cexyHa 10 3ByKOBOIO CHrHaa.
Taxum oGpasom, npeobpazosarens Haxoautes B pexxime U/f ynpasnenns Ge3

o0paTHOIi CBA3M MO CKOPOCTH.

VYcTaHOBKa pekHMa BEKTOPHOIO yNpaBieHHs

Jlns akTHBH3ALMH PEXUMa BEKTOPHOTO yripasienus napametpsi I1:80 u [1:81
JI0JKHBI HMETh 3HAYEHHS, OT/IHYHEIE OT — 9999,

Ecnu B npouecce paboTsi HeOGX0AUMO MEHATH PEXKHM YIIPaBIeHHS,
Bocronb3yiirech TepMuHanoM RT. B atom cinyuae napamerpst I1:80, IT:81 g01kus!
GBITh BBICTAB/CHbI C/IEYIONINM 06pasoM.

[1:80 — momuocTs aurarens — 0,75 kBT.



IT:81 — xonnyecTBO nMomocoB ABHrarens — 14,

[pu ycTanoBKe 3TOro napaMeTpa KOJIHYECTBO MOMIOCOB ONpe/enseT BTopas
uidpa — 4. 3HayeHne 14 1aeT BOZMOXHOCTD MEPEK/ITIOUEHHS PEXHMOB YIIPABIECHHS
yepe3 TepMuHan RT.

INpumeyanne: Ecnu Bribpano BekTOpHOe ynpasienue, 3nadenns I1:3 u [1:19
HTHOPHPYIOTCA.

I1:83 — HomuHaNbHOE HanpsxeHne ABuratens — 380B.

I1:84 — HomuHanbHas yacToTa gBUrarTens — 500,

IT:71 — Tun nBuratens — 7 — CTaHAAPTHBIH ABHIraTelb, CXEMa COEHHEHHS
06MOTOK «3Be3/1a», BO3MOXHA YCTAHOBKA KOHCTAHT + CAMOHACTPOHKa.

/115 HopManbHOH paboTsl NPHBOAA PEKOMEHIYETCS IPOBOANTL YCTAHOBKY

koHcTaHT. [Tpeobpa3oBaresns aeT BO3BMOXKHOCT BOCTIONB30BATECH CAMOHACTPOHKOIL.

BeJleHHEe CaMOHACTPOHKH

TMomiMo BBILIEYNIOMAHYTHIX NapaMeTpoB, B napametpe [1:96 — BeiGepuTe Bua
CaMOHACTPOIKH: «CAMOHACTPOiiKa 6e3 BpalieHns» - 3Ha4YeHHe |; «caMOHAaCTPOHKa ¢
BpallieHHeM» - 3HadeHne 101 (6onee ToyHOE onpezesieHHe MapaMeTpoB).

IIpouenypa npose/ieHHs CAMOHACTPOHKH:

Crapr — curnan STF unu STR.

IIpojonkuTensHOCTh «CAMOHACTPOIHKH 0e3 BpailieHus» 25 cek.,
«CaMOHACTPOMKH C BpalleHHEM» 45 ceK.

Toka3aTtenem 3aBeplieHus ABISETCA CMeHa 3HaueHHA mapamerpa [1:96: 1 —»3;

101 _, 103.

Y10o06bI MOMYYHTH AOCTYN K IPOCMOTPY KOHCTaHT ABHratens, B [1:77 neobxonumo
3anucath 3HadeHue — 801. Jlis nomyyeHus BO3MOXKHOCTH H3MeHeHHs KOHCTaHT B [1:71
—3aMHIIHTe 3HauyeHue — 4 (BO3MOKHOCTD YTeHHS M M3MEHEHHA JaHHBIX

CaMOHACTPOHKH).



Taxum oBpa3zom, npeobpasoparelTb HAXOANUTCS B PEXHME BEKTOPHOTO

ynpasjienns 6e3 06paTHOl CBA3H 10 CKOPOCTH.

[Ipumeuanne: s HopManbHOH paboTsl npeobpa3oBarens B peXxuMe BEKTOPHOTO
ynpasnenus 6e3 obparroii cBs3u no ckopocty [1:370 pomken umers 3Ha4enue — 0 B
MPOTHBHOM CJlydae HOPMaIbHOE PeryMpOBaHHe CKOPOCTH ABHratens Oyaer
HEBO3MOXHO.

4.3. Beedernue obpamuou ces3u no ckopocmu

Beenenne o6parHoii CBS3H MO CKOPOCTH B pexume yrpasnerus U/f

ITpoBepbTe NpaBUILHOCTS MOAKTIOUEHHs JaTUHKA CKOPOCTH.

ITuTanue 1aT4MKa OCYIIECTBAACTCS BHEIIHHM HCTOYHHKOM NOCTOSHHOIO
Hanpsxenua SB. [Turanue Ha HCTOYHHK MOJaeTCs BIKmoYarenem 1SF3.

INepen ycranoBkoii napameTpos npeobpa3oBarens CBA3aHHBIX C OMUHeEH
o0paTHOI1 CBA3H, y6enTech B IPaBHIbHOCTH YCTaHOBKH 1apaMeTpPOB, OTHOCALIMXCS K
pexxumy U/f ynpanenus.

1. T1:359. HanpasneHue BpaleHus JaT4HKa (cM. puc. 21).

I1o yacosoit I1:359=0 [porus yacosoii  [1:359=1
[ J—

Bpauenue snepen Bpauienue Brnepen

NMPOMCXOIUT MO YaCOBOH TIPOMCXOHT MPOTHB YaCOBOM

CTpelnKe, eClIH CMOTPETh C | CTPEJIKH, €ClIH CMOTPETh C

TOYKH A. TOUKH A.

Puc. 21. Hanpasnenue BpaleHHs AaT4HKa



[Ipumeyanne: Koraa onuus FR-ASAP ycrasoBnena 1 Boibpan pexxum oOpaTHOH
CBA3H MO cKopocTH. [TynbT ynpasiieHns MOKa3pIBaeT HaNpaBieHHe BPALIeHHA NaT4HKa.
YcTaHOBKa 10/KHa GBITH NPOU3BeE/IeHa cleIytommM 06pasom, yrobst FWD
BBICBeYMBanock, koraa curian STF sxmouen, a REV — korpa sxmouen curnan STR.

[1:369 — xonnyecTBO HMITYIBCOB Ha obopoT aaTanka — 600.

[1:370 — BbIGOp pexHMa ynpaBieHHs.

VYnpasnenue no ckopoctit B pexume U/f ynpasnenus BosmoxHo ecan B [1:370

YCTAHOBJICHO 3HaueHue 1 su 2.

[Tpumeyanue: BektopHoe yrnpasnenue Z0mxHO ObiTh He akTHBHO (IT:80 1 IT:81 —
9999).

Heo0xouMBIM yca0BHeM aKTHBH3ALMH 00pPaTHOM CBA3M MO CKOPOCTH ABJIACTCS
Hamune B [1:367 «auanasona o6patHOI cBs3n 110 ckopoctiy». To ects 3Hauenne [1:367
JO/KHO ObITh OTIHYHBEIM OT 9999,

3HavyeHHe ITOTO NnapaMeTpa onpejeliseT BepXHHAH U HIKHUI MpejieN 4acToThl
OTHOCHTEJIBHO 3a/IJaHHOTO 3Ha4YeHMs, CBOe0OpasHbIi KOPHIOP NPH BXOXKIEHUH B

KOTOPBIi aKTHBH3HpPYeTcs obpaTHas cBaA3s (CM. puc. 22).

fI'n

fuom VAN

tcex

Puc. 22. Bausisue Ha nepexoaHOM MpoLece «IHana3oHa peryMpoBaHus o0paTHOl
CBSI3H 110 CKOPOCTH»



I1:368 — «ko3adpuumeHT 06paTHON CBI3MY.
I1:368 onpenenser 6uicTposeiicTne cucteMsl. C NoBbIWEHHEM KOIP(HIIHEHTA
yBenuYuBaeTcs ObICTPO/IeHCTBHE, HO BO3HHKAET BEPOSTHOCTE MEperpy3ku 1o TOKY U

NOBhILIEHHE HECTAOHIBHOCTH BpallEHHA.

Baegel-me 06paTHOl CBA3M 1O CKOPOCTH B PeXKHME BEKTOPHOI'O YIIPABICHUS

IIpoBepbTe npaBHIBHOCT MOAKIIOYEHHS JaTIUKA CKOPOCTH.

IuTanue naTyuKa OCYIECTBASETCA BHEIIHUM HCTOYHHKOM NOCTOAHHOTO
Hanpsxenua SB. [Tutanue Ha HCTOYHMK NofaeTcs Bhikmogatenem 1SF3.

Ilepen ycranoBkoit mapameTpoB npeoGpa3oBaTtelis, CBA3AHHEIX C OMIHEH
obpaTHOJi cBA3H, yOeauTeCh B NPaBMIbHOCTH YCTAHOBKH 1apAMETPOB, OTHOCALINXCA K
PEeKMMY BEKTOPHOIO YMpaB/ieHHUs

I1:359. Hanpasneune BpailleHHs AaT49HKa (CM. pHC. 23).

ITo wacosoii I1:359=0 ITporuB yacosoif  [1:359=1
[ J—

Bpauienune Bnepen Bpauenue sriepen

[TPOMCXO/ANT IO YacOBOMH NPOMCXOMT NPOTHB YaCOBOH

CTpeJKe, eC/TH CMOTPETh C | CTPENKH, €CIIH CMOTPETh ¢

TOYKH A. TOYKH A.

Puc. 23. HanpaBneHue BpalieHus JaTynKa

Ipumeyanue: Koraa onuust FR-ASAP ycraHoBneHa 1 BbiOpan pexum odpaTHoii
CBS3H 110 CKOPOCTH. [Ty/IbT ynpasjieHus MOKa3biBaeT HaNpaB/eHue BpallleHHs JaTiHKa.
Vcranoska gomkHa 68ITs NpoH3BeaeHa cieyonm obpasom, urodsr FWD
BbICBeYHBANOCH, koraa curvan STF Bkmoden, a REV — koraa sxmouen curian STR.

I1:359 — konMYeCcTBO KMMYILCOB Ha 0GopoT AaTyHka — 600.

I1:370 — BeIDOp pexuma yTipaBleHHA.

VipasneHue 1o CKOpoCTH B pekHMe BeKTOPHOTO YIPaB/eHHs. BO3MOMKHO, €ClH B

[1:370 ycranosneHo 3nagexne 1 wmu 2.



I1:370 umMeeT 3Ha4eHue — |:

an 3TOM BO3MOXEH KOHTPOJIb Hynenoﬁ CKOpPOCTH (3agaHue He MOoJaHo — Banl

HEMOABHMKCH M NMPH BO3/1eHCTBHH Ha HEro COXpaHsAeT nOﬂOXCHHC).

I1:370 nMeer 3HayeHue — 2:

Ilpu 3TOM KOHTPOIb HYJIEBOH CKOPOCTH BO3MOJKEH, TAKKEe CTAHOBHTCA
BO3MOXKHOM JIONOMHATE bHAsA 6I0KHPOBKa (KOHTPOJIb HYJIEBOH CKOPOCTH NpH He
noaanHsix curaanax STR/STF).

Tpumeuanme: B pexyMe BEKTOPHOTO YIIpaBiIeHHs AHanasoH o6paTHON CBS3H 10

ckopoctH [1:367 He akTHBeH.

4.4. Hacmpouxa npeobpazosamens ¢ UCNONb308AHUEM  NEPCOHANLHOZ0

Komneromepa

Coenunenne npeobpa3zosarens yacTorhl [T ¢ KOMNBIOTEPOM OCYINECTBIACTCA
Hepes pazbeM MyJIbTa yNpaBieHHs H COMPOrt KOMIBIOTEpA.
Cas3b npeobpa3oBarens ¢ KOMITBIOTEPOM OCYIIECTBIISETCS C MOMOILBIO

nporpammHoro obecnievenus VFD Setup SW.



ITpy OTKpBITHY POrPaMMBI BEI BUAHTE JaHHYIO KapTHHY:

Size OP1 O OF)

EyEINRRRENSICE S

[Erercsseszzeess

[ New |[SystemRead|[ Confiemed |

Puc. 24. Bremnuii Bua nporpammsl VED Setup SW

Caasb nporpammsl ¢ npeobpasoBaTeneM yCcTaHaBIHBAEeTCs IIPU [IEPEX0/ie B

pexuM “On Line”. s 9T0ro HOKMHUTE KYPCOPOM KHOIIKY.

Jlannoe okHO oToOpaxkaeT KonuYecTBo npeobpazosaTeneit (CTaHiHil),
COeZIMHEHHBIX C KOMMBIOTEpOM. Tak Kak B JaHHOM Ciy4ae HCITOIB3YeTCa TONBKO OIHH
npeodpa3oBaTeb, lIapaMeTPhl CBSI3H MOYKHO HE YCTAHAB/IMBATE, @ PUHATH 3aBOACKHE
YCTaHOBKH.

Jlns Toro 4yToObl CBA3aTh KOMIIBIOTEP Cpa3y ¢ ABYMs Npeolpa3oBaTessiMy,
HeoOX0AMMO MCMONB30BaTh 1Ba com-nopTa. s yCTaHOBKH CBSI3H Yepe3 BTOPOi
comport HeoGX0MMO caeliaTh COOTBETCTBYIOIHME YCTAHOBKH B pasjee
“Communication settings” B MmeHio “Settings”.

ITpu 3TOM NOSBASETCA OKHO, COAEpIKalllee NapaMeTphl CBA3H.



Ilo ymon4aHuIO B pasziene comport CTOMT 3Ha4eHue |, T.e. CBA3b AOJKHA
OCYLIECTBIATLCS Yepe3 nepBhli comport. YCcTaHOBHTE 2, [UTA CBA3H MPOrPaMMBbl Yepes
BTODOI, JONOJHHTEIBHBIN, comport.

Janee, nporpamma 0/KHA NOJYYHTH CBeZieHHs 06 HCIonb3yeMoM
nipeoGpasoBarelie. ITO MOKHO CHENATh TPEMs COCO6aMHu:

1. Ecnu nons3oBaTemo He H3BECTHA HH MapKa npeo0pa3oBaTesis, Hi HCIIOJIb3yeMble

B HEM OIILMH, IpOrpaMmMa crocobHa CYUTaTh 5TH AaHHEIE CAMOCTOATENbHO. [lis

AKTHBH3ALMH 3TOTO NpoLecca HaKMUTe KHONKY “System Read”.

=)

Heobxommsele 118 HOpManbHO#H paboTHl MpOrpaMMEl, CBEICHHS O
npeoGpasosarene MOryT O51Th NpOMMCaHbl Mojib30BaTeneM. [lis 3Toro ABax sl

HaXMHTe Ha TpebyeMOM HOMepe CTaHLHH (B JaHHOM ciy4ae 00):

3neck: “Model” — mapka npeoGpasosarens (FRA — A540 — EC); “Size” — ero
moumocTs (0,75); nanee MpocTaBafIOTCA HCMONB3YeMBIE JONOHUTENbHEIE ONIKH - B
JIaHHOM CITy4ae MCIONb3yeTCs TONbKO onuust obpatHoit casu - ASAP (Plug —in
optionl — ASAP). 3akoHunB ycTaHOBKH, HammuTe «OK», 1718 NpHHATHS JaHHBIX
nporpammoii Haxmute “Confirmed”.
3. OrtkpsiTHe 3apaHee CKOHGHrypHpoBaHHOro daitna: “File” — “Open” — «ims

(aiinar.

YcranoBka nmapaMeTpoB

C nomomIsio MporpaMMHOro obecrnedeHusi MOXKHO IPOM3BOJHTH YCTAHOBKY
napamMeTpoB 6e3 HCMoNB30BaHMS MyNbTA YIPaBIEHHS, YTO 3aMETHO YNpOomaeT 1
YCKOpSsieT Nnpouecc. '

PaGota c napaMeTpaMHi MOXeT OCYIIECTBIATECA TPeMsS MYTAMMU: HCNONb30BaTH
OKHO, coZepKalliee Bce I1apaMeTphl, OKHO, I'ie napaMeTphl pa3ouTsl no
(YHKUHOHATBHEIM IPYIIIAM HIIM e CO3AaTh CBOM CIIHCOK HEOOXOMUMBIX 118 paboTsl

napamMeTpos.



Hicnonk3osanue OKHa, COACPKAIIEro BCE rnapaMeTpsl

Jins atoro B MeHio “Parameter” BoiGepute pasaen “All list format”.

Ilpu 3TOM NOABNAETCA OKHO, COZlepyKalliee MONHbIH CITMCOK NapamMeTpos.
13
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Puc. 25. OkHo napameTpoB

[lepen Havyanom pabothl npoBepsTe yetaHoBKY-I1:79 (crocob ynpasnerus). Ona
JOJKHA AaBaTh BO3MOXKHOCTE CMEHBI C1ioco0a ynpasieHHs «IlyAbT yIpasieHus»/
«BHEIIHWe cUrHansy. [lns n3bexanus oMOOK NpH 3aIIHCH U CYHTHIBAHHH JAHHBIX,
clleuTe 3a TeM, 4TOOBI MPOoLece 3anuCH/CHUTRIBAHHA TIPOMCXOIHI B peskuMe «paboTsl ¢
MyabTay,

CMmeHa cnocoboB ynpasneHHs MPOU3BOANTCS KIHKOM Kypcopa Ha
COOTBETCTBYIOLIMX QYHKUHOHANBHEIX KHONKax: “PU” — ynpasnenue oT «rysisTa
ynpasiaerus»; “EXT" — ynpasnenne BHelIHHMH CHTHAIAMH.

IMpumeuanue: [Tepexon 0T 0AHOro cnocoda K APyroMy HEBO3MOXKEH, €CIH
TNPUCYTCTBYET Kakoii-Tub0 BHeLHMI cHrHan (HanpuMep, paboTaeT ABHraTels).

B HIKHEl 4acTH OKHA PacnoioxeHbl GYHKIHOHAIbHbIE KHOMNKH:

“Detail Inf’ — onucanue BblAeIEHHOrO NapaMeTpa.

“Change List” — noka3siBaeT, H3IMEHSICA JIH apaMeTp.

“Pr. Init” — cOpoc 3HayYeHH# MapaMeTpOB Ha 3aBOJICKHE YCTAHOBKH.

“Blk Read” — cuutaTh 3Ha4eHHs BCEX [1apaMeTPOB, 3alIHCAHHbIX B
npeobpa3sosarene.

*Read” — cuuTaTh 3Ha4YeHHE BhIICNICHHOTO NMapaMeTpa.



“Blk Check” — npn Hcnions30BaHHH 3apaHee CKOH(GHIYPHPOBAHHOTO (aiina,
CPaBHWBAKOTCA €0 JaHHbIE C JAHHBIMH, 3alHCaHHBIMK B NpeobpasoBarerie.

“Blk Write” — 3anuch 3Ha4eHHH Bcex napameTpos B Mpeobpa3oBarers.

“Write” - 3anuch 3Ha49eHUs BBIIETEHHOTO IapaMeTpa.

Wrdopmauus npegocrasisemas o napamerpe: “NO” — HoMep napaMerpa;
“Name"- HaumeHoBanue; “Min. Setting” — Exnauun uamepenus; “Factory” —3aBozckas
ycraHoska; “Present” — 3naueHHe, 3anucaHHoe B JaHHBIH MoMeHT; “Updated Val.” -

BBOAHMOE 3HAY4YCHHE.

IIponeypa npocMOTpa/3anucH 3Ha4EHHI TapaMeTpoB

Jlns Hawana paboTel ¢ napaMeTpaMH MX HeOOXOAHMO CYMTATh U3
npeobpazoBaresns — “Blk Read”. Vinu e npu wcnonezoBaiuu cobersentoro daitna
CpaBHHMTh JaHHBIE (haiijia ¢ JAaHHBIMH, HAXOAALIHMHCS B peobpa3oBarene.

YCTaHOBKY 3HaueHHil MOXXHO MPOBOHTH, KaK HEMOCPECTBEHHO BLIOHpast
rapaMeTp H3 CITHCKA, TakK ¥ C OMOIIBIO OKHA «ObICTporo moucka». OHO pacrono)eHo
Hayl OOLLHM CITHCKOM.

3neck: “Pr. Jmp” — Homep napametpa; “Updated Val” — BBoanMoe 3HaueHHe.

Crpoka “Setting range” — nquana3oH 3Ha4eHHil napaMeTpa.

3anuimTe HoBoe 3HaueHHe. Haxmute Enter, yToOb! 3Ha4ueHue ObINIO MPHHATO.
Jlanee. nns 3anucH ero B npeoGpasosarens HaxmuTe “Write”. Usmenerne 3nadeHns He
Gyner BOCIPHHATO NPHBOAOM, MOKA He OyJeT 3anucaHo B npeobpa3zoBaTens.

Tpumeyanne: 3anuch H3IMEHEHHBIX 3HAYEHHIT B peobpa3oBaTelib BO3MOXHA

TOJBKO NMPH NOAAHHOM HA HEr0 CHJIOBOM HANpPSXKECHHH.

ITpocm AHHBIX COCTOSTHHS NPUBOAA

IMporpammuoe obecrnevyenue MO3BONSET NOMB30BATEIO [10JIy4aTh CBEIEHHSA O
COCTOSHHH MPHBO/Ia TaKHe KaK, HapUMep CKOPOCTb, TOK, ...

CrneauTsb 3a H3MEHEHHEM NMapaMeTPOB COCTOAHMA NPHBOAA MOXKHO C MOMOIIIBIO

paszena “Data display” B Merio “Monitor”.



Ilporpamma npesiocTaBiseT BO3MOKHOCTb VISl IPOCMOTPA OZAHOBPEMEHHO
YeThIpEX BEJIHYHH.
“Display Item” — criucox mpegoCTaBNsEMbIX MUl POCMOTPA BETHYHH.
CusTHe noka3aHnit HAYHHAETCS MPH HaXKaTHH KHonky “Start”. TTpu aToM
TeKyllee 3Ha4eHHe oTobpaxaeTcs B okxe — “Present Val”, a B okue “Max. Val” —
' MAKCHMATBHOE 3HaYEHHe.
“Hold” — ocTaHaBnuBaeT npolecc, B OKHaX OCTAIOTCA 3HAYeHUsl, ONpeie/ieHHbIe

B MOMEHT HaXXaTHs.

4.5. llocmpoenue epagpuxoe

JlanHoe nporpaMMmHoe ofecreyeHue Nno3BoseT CTPOHTh TpeH bl (rpaduKH)
Pa3NHYHBIX BEIHYHH, C IOMOLIBIO KOTOPBIX MOYKHO aHaH3HpOBaTh paboTy NpUBOAA.
B nannoMm obGecnieyeHn# rpadMKi MOXKHO MOMYYHTh, HCTIONB3Ys pasjie

“Oscilloscopes” B Merio “Monitor”.

OKHO BRIMJISIHT CIEAYIOMNM 06pa3oM:

Puc. 6.

ouue rpaqub npu nomouy VFD S
“Setting” — BbiGop TpeOyeMoit 114 MPOCMOTPa BEMTHYHHEL.

CHI1-CH2 — Bribop TpeOyeMbIX JUIA MPOCMOTPA BEIHYHH.

“Measurement Start” — Ha4ano MOTy4YeHHs NPOrpaMMO¥t JaHHBIX JUIA
NOCTPOEHHS rpauKoB.

Murasue namnouxy “Sampling” — o3Hagaer, 4To npouecc no c6opy AaHHBIX
HIeT.

Haxarne OK — npuBegeT kK 0CTaHOBKE MpoLiecca U BHIBOAY rpadKOB Ha SKpaH.

CreBa oT nons rpadHKOB HAXOAUTCS LIKAIA, MOKA3kIBAOIIAA 3HAYEHHSA BEIHYHH
B KOHKPETHBIX TOUKaX. TOYKH ONpejessioTcs nepeceyenie KpuBoi rpaduka ¢
LIEHTPaJIbHOH OCeBOi THHHEN.

“Scale Change” — u3meHeHHe MaciiTaboB Oceil BpeMeHH ¥ TpadUKoB.



Jlaboparopnass padora Ne 4 UccnegoBanue MeXaHMYECKUX
ACHHXPOHHOTO JIBUTATEJIS.

1.Lleas paboTs
SKCTIepPHMEHTANEHOE BOCIpOU3BeeH e pexuMoB paboTsl AJl H nocTpoeHue ero

MEXaHHYeCKHX XapaKTePHCTHK MO SKCICPUMEHTAIbHBIM JAHHBIM.

2. TeopeTH4ecKHe CBeICHHS
Bpatuaiomuii MOMEHT B aCHHXPOHHOM [IBHTaTeNe CO3[AeTcs B3aNMOJEHCTBHEM
TOKa POTOPAa ¢ MarHHTHHIM MOJeM MamHHb. Bpamaroumii MOMEHT MaTeMAaTHYECKH

MOJKHO BHIPA3HTE Yepe3 ICKTPOMArHHTHYIO MOLIIHOCTD MalInHbL:

M= L“_ & (1)
ay

2rfy
rae wy =-
p

- yIr7IoBas 4acrora Bpall€HHA Nos cTaTopa; p- 4HCIO nap

MOJIKOCOB CTATOpa MAUIMHbL.

T Iy Ly g

Puc. 1. T — o6pasnas cxema 3ameuierus dasst AJl ¢ NpUBEACHHBIMH TIapaMETPamMu

BTOPHYHOI Len# K NepBUYHO

XapaKTCPUCTHUK



Hcnions3ys T-obOpasuyio cxemy 3ameiueHus daser AJl (puc.l), 3amuuiem

3HAYEHHE 3HeKTp0M3FHHTHOﬁ MOIIIHOCTH H MPHBEACHHOr0 TOKa poTopa:
12,1,
Py =myly rys
/I _ U
L= s ) @)

s
+(xl+xé)z

4
N
s

rae

my —Nucno Gas nepeusHou yenu,

I é — NPUEEOERNbIT MOK pomopa,

ns "2', — AKMUGHBIE CONPOMUBAEHIR CMAMOpa 1 pomopa coomeememeeHHo,

§ = CROAbICEHUE,

U\ - haznoe nanpsxcenue o6momxu cmamapa,

X, xi, = uur)yxmusnue CONPOMUBAEHUL CMAMOopd u pomopa coomgemcemeenino.

Ha ocnoBarun dopmyn (1) u (2), nocne He3HauMTeNnbHBIX npeobpa3zoBaHumil, -

Haliaem

M= 2 . 3)

B nocneaxem Beipakerud (3) a1 M eMHCTBEHHBIM MIEPEMEHHBIM [lapaMeTpoM
ABSETCA CKojdbKeHWe S. 3aBucuMocTs M=f(s) (M=f(n)) nomyuuno Ha3saHue

MeXaHHYECKOH XapaKTepHCTHKH ABHraTens (puc.2).

B MOMeHT mycka gBuratens, koraa n = 0, cKoibkeHue s = 1, MyCKOBOH MOMEHT

A/l pasen:

M, = mUyr) —
ot

[Moa neiicTBHeM MomeHTa M, poTop npHIeT Bo BpamieHHe. B nanbHeiiem

4)

CKOJIbKEHHE 6}'110’!' VMeHbIIaThCd, a Bpamaionmﬁ MOMEHT YBEIIHYHBATHCA. HPH



CKONbKEHHH S, OH JIOCTHIaeT MAaKCHManbHOro 3HaueHus M, ,. Bennuuna

KPHTHYECKOI'O CKOJIBKCHHA:

(3
in
s S
o=
Sp=1 |
1 S =0
I o
|
| Sc k-~
I
I 1
| Im 1
| S =41 MMH. 1 _M
Mur Mx 4
Ms iy
TeHepar. pexud ABMIAT. pexun TOpUo3a

Puc. 2. Mexanuyeckue XapaKTepHCTHKH aCHHXPOHHOIO ABUraTe s

[TonoKHTeNBHEIR 3HAK S, COOTBETCTBYET ABMTATENBHOMY, 8 OTPHUATENbHBIH —
PeHepaTOPHOMY peKHMY paboThl MALIHHbL,

JanbHefimii pasros asuratens OyJeT COMPOBOXKAATHCA — YMEHBLICHHEM
CKOIBKEHHA W YMEHBIICHHEM BpallAlollero Momenta. PaBHoBecHe HACTYIHT, KOraa
BeJWYMHE BpAIIAIONIEr0 MOMEHTa OyleT mNpOTHBOCTOSTh TOPMO3HOH MOMEHT,
BRI3BAHHBII HATPY3KOH.

Tlp1 HOMHHATLHOM Harpy3Kke ABHIaTelb PA3BHBAET HOMHHATBHbIH BpalL@IOIHH
MOMEHT M, ¥ HMeeT HOMHHAILHOE CKOJILXKEHHUE S,

Du3nyeckH yMeHblieHHe M mpu s<s, H $>s, 00BICHAETCA CAEAYIOLHM. [pu

§<S, YMeHbllIeHHE CKOIbXEHHIA COMpPSKEHO ¢ YMEHBIIEHHEM TOKAa W MOMCHTa

i



[ABMTATEeNs, a NpH $>S,, XOTS W NPOMCXOAMT YBENTMYEHHE TOKa ABHUraTesf, HO €ro
aKTHBHAA COCTAB/SIOLAN, OBYCIAaBIHBAIOIAS IEKTPOMArHUTHBIH MOMEHT, HE PacTeT,
a yMEHBILAETCA, 4TO MPHBOANT K YMEHBIICHHIO MOMEHTA, Pa3BHBAEMOr0 JIBHTaTe/IeM.

OTHOLIeHHe MAaKCHMAalbHOI'O MOMEHTa K HOMMHAILHOMY  Ha3bIBAeTCH
feperpy304Hoil CIrocoOOHOCTHIO ABHIaTellst 1o MOMEHTY:

My
AINO.U

A= (6)

OG6RINHO OHA COCTaBNAET BenuuuHy ot 1,7 1o 2.5.

OTHOeHHE IYCKOBOr0 MOMeHTa K HOMHHaJIbHOMY Ha3biBaACTCH KpPaTHOCTBIO

ITyCKOBOIO MOMEHTA:

M,

(7)

k =
" M Hom

Jta BENMYHHA MOKET ObITh MeHble exuHuubl ¥ Oonble ee. Tlpn k,, <l
ABHTaTeNb CAELYET 3amycKaTh Ge3 HarpysKka. [IBHraTelb ¢ KpaTHOCTBIO k., >1 MOKHO
BKTIOUATDL B CETh C MOTHON HArpy3KOH.

Ewme omnoii XapakTepucTHkoil AJ] siBAseTCA TaK Ha3blBaeMBIH MHHHMATbHBIH
MOMeHT M, . Ecii Harpy3ka M. Oyner nMeThb 3Ha4eH#He M, >M>M,, » ABHTATENb HE
CMOJKeT pa3orHATBCH 1O HOMHHANBHON Ckopoctd u Oyzer paboraTh B TAKEIOM
pexuMe, Xapaktepusytlomemcs 6oibuIMMH TOKaMH B obmorkax. Ha asto cieayer
obpaTHTh BHUMaHUE, ecTH AJl HCTIONB3yeTCs C IPAMBIM [TYCKOM.

Hcnionssys dopmynst (4) 1 (5), MOXKHO MONYYHTE UHYIO 3aMHCh MEXaHHUYeCKOH
xapakrepucTHKH AJl, ecnM HaWTH 3HAYEHHA €ro KpPUTHYECKHX MOMEHTOB B

JBMraTensHOM M, , M TeHepaTopHOM M . pexumax paboTsi:

5
Mo = o :
e = : 2 3 e
20| 1 x5 0 ]
mU¢
My.=-

Zmo(Jrlz - xiJ ""l)



OTHOLIEHHE KPHTHYECKHX MOMEHTOB
)

My, _ W +xis+n _ l+e_
M = = = =-:—(‘0"SI.

3aech TIPHHATO 4acTO HCIMONB3yEMOE obo3HageHne:

(10)

n_.a,

&= P
[2. .2 /
N +xes N2
®opmyna (9) nMokaseiBaeT, HTO 3HAYEHHE KPHTHYECKOrO MOMEHTA MallHHbl B

FEHEPATOPHOM pPEeKHME MOXeT OBITB CYIIECTBEHHO Oosbllie, YeM B JABHraTe/bHOM

pexuMe (cM. puc. 2).
JIns mpaKTHHECKOro MCnonb3oBaHus yaoGHee wHoe, uem B dopmyne (3),
BLIpAKEHHE MeXauuyeckoil xapaktepueruku AJl. Haiigem ero, ncmons3ys thopmy bl

(11

(3).(5)n(10)
M= Z-A!k_d(l'ff.)
S/ +%/ 4+2¢
/ Sk s
Ecnu npeneSpeys BAMAHHEM AKTHBHOTO COTIPOTMBIEHHS CTaTopa, TO £=0, #
dopmyna (11) npuoBperaer cneayrowui Bua (npu M, ; =My, =M,):
2 2
M= M, =-4’Ml.x,(,s. (12)
+5% S48,

’s

npu 3toM M, ; =M, =M,.
Bnepssie (12) noayuun M. Kloss, noatomy ee Ha3biBaioT dopmynoiit Knocca.
@opmysst (11) unu (12) ynobuee mns pacueTos, 4eM (3), mockonbKy He Tpeby1oT

3HAHWS TApaMeTpoB Apuratens. B 3Tom ciydae BCe pacueThl NMPOM3BOMATCH MO
JaHHBIM KaTanora. Beugy TOro, 4To s, B KaTajorax He yKa3aHO, €ro MpHXOAMTCH
onpenensTh Ha OCHOBE APYTHX CBEJIeHNil, HanpuMep, packpsis Gopmyiy (6):

(13)

s/ +Sk/
Pk
Al +¢)

i)l ==
M Hasm




OTKYAa, pelas KBaApaTHOE yPaBHEeHHe, Hafliem
-"x=5~.)u(7+\[72—ll- “4)

rae y=2,+(Ay -1 - (15)

TIpubukeHHOE pellleHHe ypaBHEHHS (14) MOKHO NOMYYUTH NIpH KoahduumenTe
£=0, HO JIydllle OMPENETHTh €ro 3HaueHue. 3HaueHue ¢ He 3ABHCHT OT BEJIHYHHBI
AKTHBHOIT COCTABAAIONIEH COMPOTHBIEHHS BO BTOPHYHOH LEMH MAUIHHBI, MOITOMY OHO
0CTACTCH HEH3MEHHBIM JUIS €CTeCTBEHHOM M MCKYCCTBEHHOH —MEXaHHHeCKHX
xapaxTepucTuk. TOr/Ia, MCMIONB3Ys HCKYCCTBEHHYIO XapaKTEPHCTHKY AJl, BO3MOKHO

OTpe/IeNIiTh 3HAYCHHE £, a OTCHOIIa H Sy.

6
n0+ ; Frsou =504

Nez

N

Nos

Puc. 3. MexanudecKne XapakTepuCTHKH All:
a — IIPH Pa3THYHBIX HATIPKEHNAX MHTAHHA, 6 — mpy 4aCTOTHOM pery/iHpoBaHiy

W3 coortnomenns (2) creiyer, 4TO TOK [/, MPOTOPUMOHAICH MPUIOKEHHOMY
HAMPHKEHNIO, & MOMEHT [cm. Beipaxenue (3)] ero KBampaty. TO T103BONAET
MOCTPOMTH MEXAHHYECKHE XapaKTepHCTHKH ABUraTens NpH JHOOBIX HAMPAKEHHAX

nutaHus obmoTok cratopa (puc.3, a). ®opmyna (5) noaTBEpAKAAET NOCTOSAHCTBO



KPHTHYECKOro CKOIbkeHHs S, Jlis Bcex XapakTepucTHK AJl ¢ MOHHKEHHBIM

HANpPSZKEHHWEM BBITTOJIHACTCS CICIYIOLIECE PABEHCTBO!

U M
Ul_ = —A_I—I— a (16)
HOM nNOoM

Ilpr wgactoTHOM perymipoBanuu ckopoctd (pexum U/f=const), ymeHbmas
YAaCTOTY MHTAHUA CTATOPA OT OCHOBHOM fy A0 H<fy,., fi<f; u fi<f;, Mexanuueckas
XapakTepucTHka Oymer cnoasaTe BHH3 (puc.3, 6). TeopeTH4ecKH XapaKTepHCTHKH
ByOyT NOJHOCTBI COXPaHATh CBOH Xapakrep, T.e. My, = M, p= M, 3 (puc.3, 6
CIUIOLIHBIE JHHMK). B pealbHOCTH NpH YMEHBUIEHHHM HacTOThl pacTeT BIHAHHE
MajleHns HanpsXKeHHs Ha aKTHBHOM COTIPOTHBIIEHWH CTaTOPHOM IIenH, KOTOpoe He
YYHTHIBAETCS NpH TakoM ynpasieHuH. Oco0eHHO 3TO 3aMETHO B NMPHBOAAX Maloi
MoluHocTH. [lo3TOMY mNpH TNOHHKEHHH YaCTOTHI KPHTMHECKHH MomeHT Oyaer

yMeHbIIAaTheH (pHc.3, O MyHKTHPHBIE JTHHHH).

3.0Onucanue 1aBOpaTOPHON YCTAHOBKH

0
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- Puc. 4. Vnpoiuenras cxema 1abopaTOpHOi yCTAHOBKH MPH CHATHH MEXaHHYECKHX

XapaKTepHCTHK



Cxema 1a60paTOpHO# YCTAHOBKH MPHUBE/IEHA HA PHC. 4.
VcTaHOBKA BKTIOYAET B cebs Ciie/lyiomne OCHOBHBIE KOMIOHEHThI:
T4 — npeobpa3oBaTelb HacTOThI,
CV — cepBoycHINTED,
AJ]— aCHHXPOHHBIM JIBUraTellb;
CJ1 - cepBoaBHrareb;
1SF1, 2SF1 — suikmoyateny neneit ynpasiedns T4 u CY cooTBeTCTBEHHO;
1QF1, 2QF | — paikmouyarenu cwiossix ueneii [TH u CY coOTBETCTBEHHO;
1KM1, 2KM1 — 3amuTHble KOHTaKTOpb! cioBsiX iereii [TH u CY cooTBeTCTBEHHO.
Bansl oGoux ABATaTesel KECTKO CKpeIUIeHb! Hepe3 COeAMHHTENBHYIO MydTy.
ITpeoGpasoBatenib YacTOThl JaeT BO3MOXHOCTE 3a/1aBaTh CKOPOCTh BpALICHHA
ACHHXPOHHOTO JIBMIaTels C MOMOMIbIO H3MEHEHHs BBIXOIHOH 4acTOTHL BeixoaHyio
yactory [TY MOXHO 3aJaBaTh IUIABHO C MOMOIIBIO TOTEHUHOMETPA (n-3ajiaHue
HACTOTHI) WJIH e AMCKPETHO, HCTIOMB3Ys KHONKH naHenn ynpasiexus RL, RM, RH, ¢
3apaHee yCTaHOBJIEHHbIMH Ha HHX YacToTamu 30, 40, 50 'y cootserctsento (I1:6, IT:5,
T1:4). CepBoycHIMTE b MO3BOISET 3a71aBaTh PeXUM PabOTE! CEPBOABHIATENS — PEKHM
NOANEPKAHHS MOMEHTA, PeXHM TIOICPKAHHSA CKOPOCTH H paGoTa 10 MONOKEHHIO. B
nannoii nabopaTopHoii paboTe HaM MOHAA00MTCA PEXKHM MOLIEPKAHHA CKOPOCTH. Jns
YCTAHOBKH JA@HHOTO pekHMa ybeamrecs HTO B napamerpe I1:0 (8B mporpamMMHOM
obecnewenm  CY) ycranosneHo 3Hadenne 0303. 3arem BOCTIONB3YHTECH
nepekmovareseM Ha naxeny ynpasnenus CY, nepese/is ero B pexkiM N-3a/aHue.
Ipoitecc NoMy4eHns MEXaHHYECKHX XapPaKTEPHCTHK COCTOMT B CIEAYIOMWEM:
1) sxmovaeM AJl Ha TpeGyemoil yacToTe;
2) sanyckaem CJl Ha Kakoii-To cxkopocTd. [l MOJMyHEHHMS XapakTepHCTHK B
pexiMe 31. MarHuTHOro TopMosa CJI Ao/keH BpaaThes B IPOTHBONOIOKHYIO

cropony Bpawienus AJl. Jlns nonyyeHus XapakTepHCTHK B JBHraTeIbHOM H



reHepaTOpPHOM pexxnMax Hanpasnenus patenus C/L n AJl 10mKHbBI COBNANATD.
Korna AJ] HaxoauTcs B 3/1. MATHUTHOM TOpMO3e M ABHratesibHOM pexnmax CJI
— B reHepaTopHoM pexwuMe. Jlis BO3MOMKHOCTH Takofi paboTel ycTaHOBjeH

TOPMO3HOI1 Pe3HCTOP;
3) onpeznensieM MOMEHT MPH AaHHOM 3anaHHu ckopocth C/I;

4) usmensem ckopocts CJ1 ¥ BHOBL Onpe/esnseM MOMEHT.

4. HOQ&QOK NpOBENCHHUA IKCNIEPHMEHTA

[MoaroToBka npeobpa3soBareei

Bimounte rnasHelii  Beikmouatens QF1. Jlng yzobersa coepwmnTe 06a
rnpeofpa3osaTenis ¢ MepcoHATbHBIM KoMmnbioTepoM depes COM-nopte. [Noaxmounte
CepBOYCHIIATENb H Npeobpa3oBaTells 4acTOTH K CETH (CM. PHC. 4).

Jlns nony4eHus eCTECTBEHHOHW MeXaHH4eckoi xapakTepucTHk AJl mutasne
JIBUTATENs JOMKHO COOTBETCTBOBAThH HOMHHANBHBEIM napaMetpaM (U=380 B; f=50 I'u).

B cBs3M ¢ TeM, 4TO JaHHBIH CEepBOABUraTeNb WMEET MEHBIIYIO MOIIHOCTb,
Hanpskenne AJl Heobxoanmo ymeHbwuTh (I1:19).

Tpy ycTaHOBKE HU3KOH HOMHHAIBHOI 9aCTOTHI M OJHOBPeMEHHOM mycke A/l Ha
Gonee BhIcokoi yactoTe B [TY He NPOUCXOANT PeryHpOBaHUE HANPAKEHHSA MO 3aKOHY
U/f=const. T.e. eciM YCTaHOBMTb HOMHHATBbHYIO 4actoty 30 I, HOMHHANBHOE
nanpsxerye 90 B u ocymectsists paboty AJl Ha ckopoctax 30, 40, 50 ' u 1.1, TO
Hanpsukenue octavercs 90 B.

Ipucsoiite konkam RL, RM, RH 3nauenus sactotet 30, 40, 50 I'u (IT:6, TT:5,
I1:4) cooTBeTCTBEHHO.

Kpome BhllIenepeducieHHOro, 10/DKHE! OBITh KOPPEKTHO yCTAHOBJEHBI APYIHe

napaMmeTpsl, OTBeaOLIMe 3a cornacosanyio paboty ALl u T4, CILu CY (tabm. 1.)



Tabauua 1

4y cy
I1:1=60 I:8=1 [1:0=0303
[T:3-cMm. nanee I1:9=1,9 © IL:11=0010
[1:4=50 I1:19-cM. manee I1:12=0010
M:5=40 11:80=0,75 I1:19=000E
11:6=30 11:81=14 I1:41=0110
I:7=1 11:370=0

Cuctema ITY-AJl nomkHa ObITh HE3aMKHYTOH ro ckopoctd. Jns 31oro
nepeseaurte [TU B pexum ynpasnenus U/f u oTKIOuMTE OHTaHHe MaT4yHKa CKOPOCTH
(1SF3).

Jlna nocTpoenust Mexamuueckoil xapaxtepuctuku Al Heobxommmo 3HATH .
CKOpPOCTh ¥ MOMEHT, pa3sBHBaeMble npuBozoM. IlpocmaTpnBaTh 3TH NapaMETPhi
1103BOJIET MPOrpaMMHOe ofecrieveHHe CepBONPHBOAA, TAK KAk Baibl JBHraTenei
KECTKO COENMHEHBI MEXIy CcOOOfl, pasBHBaeMble MMM MOMEHThI H CKOpOCTH OyayT

PaBHEL

CHATHE MEXZHUIECKUX XADEKTEPUCTUK NDY PA3NUYHbIX HANDIKEHNAX NuTaHua cratopa ALl
1. Yeranosute B IT4 Homumaneuyio sactoty 50 I'm (IT:3) u Hanpsokesue, npu

KOTOpOM Ha0 CHATH MeXaHHuecKyw xapakTepuctuky (I[1:19 mo Taba. 2). Brnounte
AJl na eicokoit ckopoct (50 T'n).

2. Bimouute CII, Bocmonb3osasmmce nepekmouatenem SON Ha nanenw
ynpasneHns. 3alasaiiTe HanpasjieHHe BpAIICHHA CEPBOABUTATENA C MOMOLIBIO
ST1/ST2.

3, TITaBHO H3MEHSS CKOPOCTH MOTEHIMOMETPOM Ha naHenw ynpasnenus CI1 - “n

— 3amanue”, 3amMceiBaiiTe B Tabn. 2 HeoOXonMMble naHHBle (A1 ONpENeNeHHA

12



yCTAaHABIMBAEMON CKOPOCTH HCTONL3yiiTe «Servo motor speed», [Ans ONMPEAETCHUA
MoMeHTa (m) — «Instanteneous torquey unu «Effective load ratio»).

4, TIoBTOpHTE IKCNEPHMEHT TIPH PasTHUHBIX HANPAKEHHAX (60 B; 90 B; 120 B).
3ameyanwe: Bo BpeMs paboTsl A/l B ABHraTEILHOM PEXKHME CepBONpPHBOJL HAXOAHTCH B
IeHepaTOpHOM, MO03TOMY, HHIYLMpYeMBIil CepBOYCHIHTENICM, MIHOBEHHBIH MOMEHT
Gyner mmeTh 3Hak mumyc. T.e. MONYYEHHBIH MOMEHT Hal0 YMHOKHTH ga -1. Jas
aHATH3A MOTYYEHHBIX JIAHHBIX MOMEHT CNeyeT MepeBecTH 3 «% ot Myouen» (M) B

peaibbiii MoMeHT M:

M
Mot _a013m (17)
100%
Tabnuna 2
=501
o, U,=60 B U,=90 B Us=1208B
Loﬁlmm m, % M,;, Hm m, % M;, Hm m, % M;, Hm
-500
-250
0
250
{
| 2750 |

Mpumeyanne. [pu 1ocTioKenHE M 100 % IKCTIEpHMEHT CllelyeT NpeKpaTiTh.

TpuGauzuTeTbHEIH BUI XapaKTepUCTHK NOKA3aH Ha puc. 5 .

P
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S, K
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£ 50y, 50y, 500u,
808 908 ” 1208

(
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CHsiTue MeXaHW-ECKUX XapaKTEpUCTUK 6e3 ucnonb3osaHus kakux-nubo 3akoHOB ynpasneHnus

1. Yeranosure B ITY nanpsxenne 90B (T1:19), somunanshyio wactoty 30 T'y
(T1:3). Bxmounte AJl Ha Tpebyemoii wactote (30 I'uy, 40 I'u, 50 Iy, 60 T'w).

2. Bxmounte CII, Bocmoms3osasumch mnepermodareneM SON Ha nadenw
yrpasjieHns. 3ajasaiiTe HalpaBleHHe BpaleHHs CEPBOJABMIarens ¢ MOMOUIBIO
ST1/ST2.

3. [TnaBHo H3MeHsA CKOPOCTh NOTEHIIHOMETPOM Ha maxeny ynpasserns CI1—"n

— 3anaHKe”, 3anuckiBaiite B Tabi. 3 HeoOXOAMMBIE JaHHBIE.

Tabnmna 3
n, 06/MuH fi=30rn =40l f:=50T"u fi=60I'u
m,% | My, Hv | m,% [ My, Hv | m,% | M3, Hv | m, % | My, Hm
-500
H3
=250 Z
npeibiIyLero
- OrnbiTa
l 1500

[paMeuanne. HeoOxomuMo CHATE NaAHBIE JUIA NOCTPOSHHS MEXAHHYCCKHX XapakTepHCTHK B
JBHTFATENBHOM PEXMME H PEKMME IIEKTPOMAIHHTHOMO TOpMO3a. YOeawrech, WTO Ha PasiiuHbIX

4acToTax HanpsKenne muTanus AJl OCTaeTcs NOCTORHHLIM i pasHbiM 90B.

[TpHGIM3NTeNLHEI BMA XApakTepHCTHMK nokasaH na puc. 6. Kak Bummo u3
rpadukos, ysenwyusas uwactory or 30 a0 60 T'u KPHTHHECKHH MOMEHT Ha
MEXAHWYECKMX XAPAaKTepPHCTHK CTAaHOBHTCA MeHbiue. ITO 0OBACHACTCA TEM, HTO
3ajiaBas HoBIIyIO YacToty pabory AJl yBennyHBaeTCs HHAYKTHBHOE COMPOTUBICHHE B
cratope AJl, 1pH JTOM HANpSKEHHE OCTAeTCA TNOCTOSHHBIM. ClenoBaTeNbHO,

YMEHBLIALTCS TOK, 4TO MPHBOJHMT K YMEHBIICHHIO KPHTHYECKOTI0 MOMEHTA.
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Puc. 6. MexaHiuecKie XapakTepuCTHKH Oe3 UCTo/Ib30BaHus 3aKOHOB yNpaB/IeHHs

MexaHuyeckue XxapakTepUCTUKV Npu 4AcTOTHOM PErynuposaHvui W _3aKoHe ynpaenexus
U/f=const

1. Yeranosute B [T nanpsokenne 90B (IT:19) U HOMMHAIBHYIO 4acTOTY 50T
(T1:3). Buibepute THI XapakTepHCTHKH (T1:14): 0 — mns HArpy3kH € MOCTOAHHBIM
MOMeHTOM (KOHBeiiepsl, CTaHkH); | — s Harpy3ku C [EpPEeMCHHBIM MOMCHTOM
(Hacockl, BeHTUAATOPE). BrmounTe AJl Ha tpebyemoit uactote (20 T, 30 T, 40 [y,
50 Tw). B nawHOM cyuae, M3MeHss 4acToTy BKmodenus AJl, OyzeT U3MEHATHCE H
HaIpsUKEHHE, N01aBaeMOe Ha JIBUTATe/b B COOTBETCTBHM € 3aKOHOM yNpaBieHHA U/

2. Brmounte CIT, BOCHNONb30BABIIMCE MEPEKIOHATENEM SON mna naHenu
ynpasienns. 3ajasaiiTe HanpaBieHWe BpAlleHHs CEPBOABHraTe]s ¢ [TOMOLLBIO
ST1/ST2.

3. [1n1aBHO H3MEHssA CKOPOCTh MOTCHIIMOMETPOM Ha MaHeAM yNpasieHis CIT-"n
— aananue”, 3anuckiBaiiTe B Tadn. 4, 5 HeoOXOAMMBIE IaHHBIC.

4. [MoBTOpHTE IKCTIEPHMEHT NIPH JIPYTOM THTIE XaPAKTEPHCTHKH ( [:14).



Tabmuna 4 (I1:14=0)

| om, fi=20lu | £=30Tu f=40T'n £,=50Tu
| o6/t | m. % | My, Hm | m, % | My Hu | m,% | My Hw | m, % | My, Hu
-500
=250 1 U3 NpebUIyIIero
I‘I_ .o onsiTa
1750 |
1
Tabuuua 5 (I1:14=1)
n, =200y £,=30T'u f3=40T'u =50
o6/Mun | m % | My, Hm | m,% My Hm | m,% | M3, Hum | m, % | My, Hum
-500 ,
-250 | W3 TIpeJbIayIIero
\— onbiTa
| 1750

TMpumesanse. HeoGxommmo CHATH JAHHBIC I8 NOCTPOCHASA MEXaHWUECKHX XApaKTCpHCTHK B
JBHTATETBHOM PEXKAME H PEAUME EKTPOMATHHTHOTO TOPMO33. VGennTech, 4TO Ha Pa3IHYHBIX
yacToTax Hanpsxenue nuTaHua ALl HaMeHAETCS. CHEMAA XapAKTEPHCTHKS CIEHTE GTOOLI MOMEHT

e BLIXOMHA 32 RONycTHMA npeten (m<100 %).

Hpanuamem,Huﬁ BMJI XapakTepHCTHK MOKa3aH Ha pHC. 7.8. Kak BHAHO M3
rpaHKOB, B peKMMe YIpaBICHHS U/f=const 1 pabote AJl Ha Harpy3Ky ¢ MOCTOAHHLIM
MOMENTOM, TpPH H3MEHEHHH YacTOThI paGoThl aBHraTens KPHTHYECKHH MOMEHT
MPAKTHYECKH OCTAETCH MOCTOSHHBIM. INpu pabore AJl Ha BEHTHIATOPHYIO Harpys3Ky
KPHTHYECKHH MOMEHT YBEIHYHBACTCA C yBeJIHYEHHEM JacTOThI paGorsl ABHrarens. 1o

Jenaerca noToMy, HTO BEHTWIATOpPHAA Harpyska HE MOCTOSHHA, & YBEIHYHBAETCA Cc



pOCTOM CKOPOCTH. CnenoBaTtensHo, HeT HeOOXOAMMOCTH Ha HM3KMX CKOpPOCTAX

NOANIEPKUBATL BBICOKHH Kpunmecxm‘i MOMEHT.

T __ 501,808 BEKTOpHOe
———— ynpasnex1e
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Puc. 8. Mexauuueckue xapakTepucTiki AJl IpH BEHTHASTOPHOMH HArpy3ke
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MexaHuyeckve XapaKrepucTUku Npu YACTOTHOM Dery/IMDOBAKMM ¥ BEKTODHOM 3akoHe
ynpasnexHus
1. Mepesenute TTY B pesKHM BEKTOPHOTO yIPaBICHUS. VeraHOBHTE HOMHHAIBHOE

nanpsxerne 90 B (IT:83) 1 HOMHHAILHYIO HacTOTY 50 T'u (IT:3). Jlatyuk CKOPOCTH
nomken ObITh OTKiOYeH. [lposeaute camoHacTpoiiky. Bxmouute AJl Ha Tpebyemon
gacrote (20 I'n, 30 'y, 40 Iy, 50 I'y).

2. Brmouante CI1.

3. T1naBHO H3MEHAS CKOPOCTh NOTEHIIHOMETPOM Ha MaHe/ 1 ynpasneHs CIT-"n

— 3ananue”, 3amuceiBaiiTe B TabJ, 6 HeOGXOAHMBIE NAHHBIE.

Tabnuua 6

n, fi=20T"u =30l f3=40I'n =50

o6/MuH | m %% (M, Hm| m% |M;Hw| m, % |MsHw m % M., Hm
250 = = = - - .

500. = - ~ =

750 ) — =

1000 - -

1250 = N - -

1500 - - - N 1 = =

[Mprveyanne. HeoGxomuMo CHATh A2HHBIC LUIA MOCTPOSHHA MEXAHWYECKHX XapaKTepHCTHK B
nBHraTenbiHoM pexume. CHHMAZ XApaKTCPHCTHKH MPH BEKTOPHOM ynpasenuy ciemute 4To0m!

MOMEHT HE BRIXON 3a omycTumbiit npeen (m<100 %).

[Mpubau3uTensHblil BHL XapaKTePHCTHK NOKa3aH Ha puc. 7. Kak u cnenosaio
OWATh, B PeKHMe BEKTOPHOTO yNpaBieHHs KpUTHHECKOTO MOMEHTA KaK TaKOBOro He
cyniecTsyer. braronaps 3ToMy AHanasoH peryiHpoBaHia ckopocTH ysenuuuics. B

3TOM PeKHMe XKEeCTKOCTb XapaKTePHCTHK 3aMETHO JTyHile o cpasnennio ¢ U/f=const.




5. ObpaboTka pe3y/IkTaTOB ONkITa

Ha ocHOBaH#!¥M NMpojieNaHHEIX OMBITOB OCTPONTE CeAYIOmHe rPaPUKH:

1) cemeficTBO XapaKTepHCTHK [IPH Pa3jIHYHBIX HATPKCHHUSNX MUTAHHA CTaTopa
AJl (Tadn. 2);

2) ceMmeiicTBO XapakTepHCTHK 0e3 HCIONb30BAHMA Kakux-mubo  3aKOHOB
ynpasiedus (rabn. 3);

3

—

ceMeiicTBO XapakTepucTHK A/l Ipy YacTOTHOM YNpaB/ieHHs:

- 1ipu nocrosHHoi Harpyske (T1:14=0). Ha sTom e rpaduike XapakTepHCTHKH
[pH BEKTOPHOM ynpasieHuu (Tabn. 4, Taba. 6);

- npy BeHTHIATOpHON Harpy3ke ([1:14=1) (Tabn.5).

[Ipoananu3upyiiTe TEOPETHYECKHE M OMBITHBIE MEXAHHYECKHe XapaKTepPHCTHKH

MpH MOHHIKEHHH HANPAXKEHHUA U 4aCTOThL.

Tabnuua 7
Puom, Miows Usiom, o, KnAa, M, My, A{w 1,
kBT OB B i % Cose Myow | Muow | Muou Lyom
0,75 1350 380 10 73 0,73 22 22 1,6 5

3Has nacnopTHbIE AaHHble ABATaTens (Tabn. 7) W BOCMONbL3OBABLIMCH (hopmynoit
Kuocea (11) u (12), noctpoiite HCKyCCTBEHHBIE MEXAHHYCCKHE XAPAKTEPHCTHKH [pH
50 'y 1 60 B (90 B):

a) npu £=0;

6) npu e=0 (maiigure ¢, ucmonbiys Qopmyny (9), 3apanee OnpeiesHB
OTHOIICHHE  KPHTHYECKMX  MOMEHTOB M0  HCKYCCTBEHHOH MexaHu4ecKoit
XapaKTepUCTHKE).

Ha 3T0M %e rpaduke MpHBEAHTE IKCIIEPHMEHTANbHYIO XapaKTepHCTHKY.

ﬂpmcqanue. Jns OnpeaecHus KPHTHYECKOro MOMCHTA B JABHIaTe/lbHOM pPEXKHME BOCHONB3YATECDH

topmynoit (16).
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Jlns onpe/ie/ieHHs KPATHYECKOTO CKOIBXEHHA — (opMyrioit (14).

6. Coneprkanue oT4eTa.
1.

to

AR

Tewma.

. Hens.
. YrmpolieHHas cxemMa yCTaHOBKH.

. Jlannple BHecenHsble B Tabmuubl 1 — 5.

I'pahukn MeXaHHYECKHX XapaKTEepHCTHK.

Brisoz no npojenaxHoi pabore.

7. Bonpock! s caMOMTPOBEPKH

2

KaxoBo Ha3HaueHMe nycKkoBoro peoctara B AJl ¢ dazHbmM poTopom?

. OOBacHHTe, 4eM BbI3BaHa HEOOX0IHMOCTE MyCKa ABHraTeNs pH MOHMMXEHHOM

ey

-

N

HaMPSKEHHH.

Kax 3aBHCHT ITyCKOBO# TOK M ITyCKOBOH MOMEHT JBHTaTe s OT HanpskeHHs?
Mexannyeckas xapakrepucTuka AJl, ee ypaBHeHHE H rpaduKH.

[ToueMy U3MEHSAETCHA CKOMbKEHHE aCHHXPOHHOTO ABHTATeNA C H3IMEHEHHEM

Harpysku?

. [Mouemy ¢ yBeIHueHHeM Harpy304HOrO MOMEHTA YBEIHYHBAETCH TOK,

notpebnaeMslil BATATETEM H3 CeTH?
B Kakux rpejieniaX MCHAETCH CKonbKeHne AM B peXHMe reHepaTopa, B pexHME

Topmo3a?

. Kakue MeTozs! peryiMpoBaHus 4acToTsl BpamieHns A/l Bam H3BeCTHbI?



JlaGopaTtopnas pabGora Ne 5 lccrnemoBanue cratuueckux xapakrepuctuk [IU mpu
Pa3IMYHBIX 3aKOHAX YIIPABIICHUSI.

1. Lless paGoTsi
HccnenoBatne 3aKOHOB H3MeHEHHs BhIXOAHBIX mapamerpoB ITY — U: f; I, n —
(IpUBOJA MpHM Pa3fM4HBIX 3aKOHax ympasienus: ckanspHoro (U/f) u BexTopHOro

YIpaBJICHHA, KaK ¢ HCNOJIb30BAHHEM o6pa'moﬁ CBA3H 110 CKOPOCTH, TaK H Ge3 Hee.

2. TeopeTH4ecKHe CBeIeHUS

CxanspHas cscTeMa YIpaBleHHs OTIHYAeTCA OTHOCHTENLHO MPOCTBIM aNrOPUTMOM,
HO yTpaBleHHe MOMEHTOM JBHrarels OCYLIECTBISeTCS TONLKO No amrumTyze 6e3
KOHTPOAS a3kl CHIOBOrO CHrHAJNA ympasnenus (Toka, moTokocuerieHus). IToatomy
CHCTEMBI CKAJISiPHOTO YIpaBjieHns Haubonee mMpHem/IeMbl JUIA 3NEKTPONPHBOIOB, He
MPEABABNAIONIAX JKECTKHX TpeboBaHHil K JNEKTPOMArHMTHBIM H MEXaHHYeCKHUM
MepexoAHsIM  TpoueccaM, TO  ecTh  Uld  JIeKTPONPHBOAOB,  paboTarouiux
NpeUMyIlleCTBEHHO B KBAa3HCTAUMOHAPHBIX pexumax. Kaxk npasuno, npoctefiinne
CHCTEMBI CKAJISIPHOTO YIIPaBAeHHs pasoMKHYThi. JLis BBEICHHS KOMITCHCAUNH TTaJIeHHS
HANpAKEHHs Ha AKTHBHOM CONPOTHBIeHHH skopHoi uenmu (IR — koMnexcaunu) H
MOBLILICHUS TOYHOCTH PErylHPOBaHHs CKOPOCTH CHMCTeMbI CKAIAPHOTO YIIPaBieHHA

CTPOATCA 3aMKHYTBIMH MO NMOTOKOCUETUICHHIO HilH C 06pa1'Hoﬁ CBA3bIO 110 CKOPOCTH.

J1ns 3NeKTPONPHBOAOB ¥ MEXAaHH3MOB, MPEAbABIAIOUIMX KeCTKHe TpeGoBaHHs K
JHHAMAYECKMM,  OJNMeKTPOMArHMTHBIM W JJIEKTPOMEXAHHYECKHM  MEepeXo/HbIM
POLECCaM CO3/IAHBI H MCTIONB3YIOTCA CHCTEMBI BEKTOPHOTO YIIPABIEHMS, B KOTOPHIX
yIpaBieHHe OCYLIECTBISETCS KAK HW3MEHEHHeM aMIUTHTYAbl HANpAKCHHS H [10TOKA
ABHIaTeNsi, TaK ¥ KOHTPOJIEM DPEryjHpOBAHHA H ynpasieHus (a3oBOro CABHIA 3THX

BEJIMYHH.



B npeoGpa3oBatensx 4acTOThl PEaNn3yiOTCa &IrOpPUTMbl CKISIPHOTO H BEKTOPHOTO
YIpaB/ieHHs, KaK ¢ JaT4YHMKOM CKOPOCTH, Tak ¥ 0Ge3 Hero. B Tex ciy4asx, koraa K
EKTPONPHBOAY HE MPEAbSBNAIOTCA JKECTKHE TpeboBaHus 10 MOLNEPKAHHIO
BBIXOZIHBIX XapakTePHCTHK, MOMHO HCMONb30BaTh MNpPOCTBIC M, CleJ0BaTesIbHO,
HMeIOIIMe MEHLIUIYK) CTOMMOCTh CepHH npeoGpasosarteneii, He Tpebyromue

MpUMEHeHHs JaTyMKa oOpaTHON CBA3M MO CKOPOCTH, HACTPOGHHbIE Ha padoTy co

U.
CTAHAAPTHBRMH JJIEKTPOJBUTATEIAMU U PealH3yIOIMe aNrOpUT™M —5- = const
JS

¢ IR — komnencauuedi ¥ KommeHcauueil ckonbxeHus. [Ipn HMCTIONB30BaHHM TaKHX
npeoSpasosateneii obecnieunBaercs AHana3oH perynuposanus 1:20. Jlns pacwmpenns

Aana3oHa peryJiHpoBaHHs ¥ YBEJIHYEHHA KauecTBa BhIXOAHBIX XapaKTePHCTUK MOXKHO

U = o
PEKOMEHIOBATh AOMNOJHHTL ANrOpHTM YNPABICHHA -—":— = consf BBEIEHHEM OOpPAaTHOH
s

CBA3U (10 CKOPOCTH OT LM(POBOrO MM aHANOroBoro aaruuxa. [lpu HEOOXOAMMOCTH .
PacIIHpPHTh AHanasoH peryauposanus 10 1:100 npUMEHAIOTCS aJIrOPHTMbl BEKTOPHOIO
yrnpasnenus ©Oe3 pgartumka ckopoctd.  [lpumeHenue BEKTOPHOTO YMpaBleHMs C
HMITYJIBCHBIM JIaTYMKOM CKOPOCTH TMO3BONAET MNOJY4WTH [WANA30H perymTHpOBaHUA
1:1000 mpy BLICOKHX AMHAMHYECKHX CBOHCTBAX CHCTeMbl dneKTponpusosa. Ilpu aToM
neperpy3ousas cnocoGHOCTs B AMANa3’oHe OT MakcuManbHO# uactotel g0 0.1 T'n
nojuiepkHBaetcs nocrosunoil. ObecneunBaeTcs noAepAKaHue MOMEHTA 1P CKOPOCTH
paBHoil Hymo, Gnarogaps 4eMmy 3JEKTPONPHBOJ MOXKET HCTOJIB30BaTLCA B CHCTEMAax

YTNpaBNE€HHUSA NTONOXKEHHEM.

TIpHHLKI pealu3alMi CKATIPHOTO crocoba ynpasieHus Onpeessercs TeM, 4To
CKOPOCTh BpAllieHWs MArHHTHOTO TOJA CTAaTOpa () NPONOPIHOHANbHA HacToTe
wctounnka murtanua f. [IpH 4acTOTHOM yNpaBieHHH 3HAYEeHHE 3JeKTPOMArHUTHOIO
MOMEHTa 3aBHCHT OT 4acTOThl H HANPSKCHHUS MEPEMCHHOTO TOKA, IPHMKIAaIbIBaeMOro K

CTAaTOPY MAaUIHHbBIL. ITO3TOMy HaJIM4YHE JBYX HE3aBUCHMBIX KaHalOB YNpaBlICHUS NacT



BO3MOXHOCTh peain30BaTh B CHCTEMax «npeoﬁpaaoaarenb 4acTOThl — acmupouuuii

nsuratens» (ITH — AJl) onTuManbHOE 110 BRIOpAaHHOMY KPHTEPHIO yNpaBieHue.

Bubl Harpy3ku onpeaensior payiuyHsie GOpMBl B3aHMOCBA3aHHOIO YIPaBICHUA

HATIPSAKEHHEM H 4acTOTOM.

= US
I[pn nocTosHHOM MOMEHTE Harpy3ka M=const: — = const .
s

ITpu noctostHHOM MomHocTH P=const: —==const .

5

UJ
Ipy «BEHTHIATOPHOMN» HArpy3Ke: = const

e
-
/5

U
Ho B 3aKOHe ympaBieHus — - =cons! HE YYHTBIBAIOTCA MOTEPH B MeAH CTaTopa

Js
JMEKTPOABMIATENI NpH M3MEHeHHM Harpy3kd. IlosTomy HEOOXOAMMO Y4HTHIBATH
NOTEPH Ha AKTHBHOM CONMPOTHBJIEHHH CTATOpa, KOTOPOE 3aBHCHT OT 4YacTOThI

nuTaonei cet — «IR-koMnencauus».

PaccMOTpeHHBIC  CHCTEMBI  MEKTPONPHBOAA €O  CKAISPHBIM  YNpaBieHHeM
oBecneynBaoT MoIep)KaHHe NOCTOSHCTBA MOTOKOCUENIEHHS CTaTopa Hin poTopa B
cTatMke, T.c. OGECNEYHBAIOT  TOCTOSHCTBO  Meperpy3odHoil  CrocoGHOCTH
3NeKTPONPHBO/A HE3aBHCHMO OT HaCTOTHI HANPSIKEHNA HCTOUHHMKA HTaums. Bmecte ¢
TeM, MOCKOABKY B aCHHXPOHHOM OJEKTPOABHIaTeNe OTCYTCTBYeT OTAE/bHBIH KaHan
peryMpoBaHus TOTOKA, NOTOKOCLEIUIGHHEe CTaTopa W poTOpa MpH TEPEXOAHEIX
TpolEccax He OCTAIOTCS MOCTOAHHBIMA, YTO OTPHUATENbHO CKa3bIBAETCH HAa AHHAMHKE
3NMeKTPONpHBOAA, W TaM, rae TpeGyercs BbICOKOE ObICTPOACHCTBME, CHUKACTCA €ro
KOHKYPEHTOCTIOCOBHOCTH MO CPAaBHEHHIO ¢ NEKTPONPHBOJIOM NOCTOSHHOTO TOKA. 310
NPUHLIMMMANBHBIA HEJOCTATOK YCTPAHAETCA B CHCTEMAaX BEKTOPHOTO yMpaBiicHHA,

HA3bIBAEMbIX TAKXKE CHCTEMaMH ¢ OPHEHTHPOBAHHEM NOJA 3JeKTPOABHIaTe A,



Tlpu CHHTe3e cHCTeMBI YNpaBlieHHs MALIMHON NEPEMEHHOro TOKa He0OXO0AMMO
OpraHH30BaTh YNPABIeHHE 110 [IePeMEHHBIM COCTABIAIOLIMM: BEKTOPY Toka craropa s,
BeKTOpY TOKa poTopa /r, MOTOKOCLEIIEHHIO CTaTopa s, MOTOKOCUCILICHIIO poTopa

¥,, nubo No rIABHOMY TOTOKOCLEIUICHHIO neurarens Wo = L,,(Is—1r). bazoBsm

JIeMEeHTOM TAaKON CHCTEMbl SBAACTCA npeoGpaaosa'renb KOOpAMHAT, € MOMOUIBIO

KOTOPOTO . OCYIIECTBAsETCS — Npeobpa3opanie  CHIHAIOB, NPONOPUHOHATBHBIX

NepeMeHHBIM  COCTOSIHHA (;s,;r,‘;’s,‘;‘r,‘i‘o) H3 CHCTEMB! KOOpJIMHAT, JKeCTKO
camanHoll co cratopoM (a—/f) MM POTOPOM (d—g), BO BpALIANOMLYIOCH CHCTEMY
KOOpAHHAT (1-2) B COOTBETCTBHH C BRIPAKECHHAMH:
I =la(d)cosgo+lﬂ(q) ne
Ip =~Iy(g)sinQ + Ip(g)c0s9

e @ - yron, OTCuMThIBaEMbIit OT ocH ald) 1o BekTopa /.

Cocrasnsionue [y, /;; B CHCTEME KOOPAMHAT (1-2) nonydatoTes B BHIE CHTHANOB
HOCTOSHHOTO Toka. 10 *3THM cHrHazaM MoxeT ObiTh OpraHu30oBaHa chcTema
MONYMHEHHOTO YMPABNEHHA MOMEHTOM M MOTOKOM [BHIaTess. Ecnu B cucTeMe
perynupoBaHus ¢ NOMOLIBIO GBICTPOACHCTBYIOIHX TOKOBBIX KOHTYpOB (hopMHPOBATH
HEeroCcpeICTBEHHO CUTHANBL TOKA CTATopa, TO MOIyHaeM AHANIOTMIO B YTIPABIECHHH C
nBHraTesieM NoCTOSHHOIo TOKa.

ViydileHHe AMHAMHYECKHX CBOFICTB JMEKTPONPHUBOAA nepeMeHHOro TOKa K
BEKTOPHOM YTIDAaBICHHH SIB/ISETCA Pe3ybTaTOM TOro, Hr0 B NepexoHBIX Mpoueccax
MOKHO  NOANEPKHBATH  TMOCTOSHCTBO — MOTOKOCUEIUIEHWA — pOTOpa. Tloatomy
3NeKTPOMAIHUTHBIH MOMEHT MEHACTCA TaK GbicTpo, Kak ObICTpO MeHseTCA

COCTaBNAONIas TOKa CTaTopa 1 p (aHaJ'lOI'H‘-IHO C T€M, KaK MeHAETCA 3JIEKTpOMar HUTHBIA
MOMEHT C H3MeHeHHeM TOoKa AKOpsH I, B MammuHe [TOCTOAHHOrO TOKA).

B  npeofpasoBaTensx HacTOTel ~CTPYKTYpa —PperyTHpOBAHMA peanusyercs

NporpaMMHbIM obecriedyeHHeM.



[TpHHUKI MOYHHEHHOIO PEryIHPOBAHHS 3aK/IIOYAETCA B TOM, YTO OPraHH3yIOTCS
KOHTYPbl PEry/IHpOBaHHA TakHM 0Opa3oM, 4TOOBI 3HA4YCHHE C BLIXOZA peryisropa
BHEIIHEr0 KOHTYpa SABJAIOCH 3alaHHeM JUIS BHYTPEHHEro KOHTypa. BHyrpeHHuii
KOHTYP pery/iupoBaHis nomkeH o6nanars 6onbinM GHICTPOAEHCTBHEM IO CPABHEHHIO
¢ BHELIHHM KOHTYPOM peryiupoBaHus. TeMm caMbiM CyMMapHas MOCTOSHHAs BpPEeMeHH
BHYTPEHHEro KOHTYpa A0/KHA OBITH MO 3HAYEHMIO MEHbIIE CYMMApHOil OCTOSHHOM
BPEMEHH BHELIHET0 KOHTYpa pery/IHpOBaHHs.

Ha puc.9 uzobpaieHa MexaHuyeckas XxapakrepucTuka AJl npu ckaiapHOM H
BEKTOPHOM YTIpaBIEHHM ¢ oOpaTHOM CBA3BIO MO CKOpOCTH U Oe3 oBpaTHOl CBA3M IO

CKOPOCTH NPH pazIH4YHbIX 4acToTax.

U/f » BEKTOPHOE YNpaBneHus BexTopHoe ynpaenexue 6es
¢ 06paTHON CBA3LID NO CKOPOCTYW 4 0OpPaTHOM CBA3W NO CKOPOCTH
n /]
20
f p—— fuou
—
—
W\[ 1< from
K \\ f fa< 4
M

Uff ynpaenexue 6e3 aGpaTHom
CBA3U NC CKOPOCTY

Puc. 9. Mexannueckue xapakrepucTiku AJl

W3 puc.9 BHIHO, YTO KECTKOCTh MEXaHHYECKOW XapakTepHCTHKH Ge3 obpaTHOi
CBS3H M0 CKOPOCTH NPH BEKTOPHOM yTpasieHiH shitue, yem npu U/f ynpasnexuu. TIpn

BBEICHHH oGpamoi& CBA3M M0 CKOPOCTH CKOPOCTh NOCTOAHHA NPH mobom yrnipaBiCHHH.



Ha puc. 10 u3obpaxennt xapaktepuctiukn U=F(M) B pazoMKHYTOH M 3aMKHYTO

CHCTEMAX TIPH Pas/IHYHBIX 3aKOHAX YIpPaBICHHA.

a2y
BexTopHoe ynpaeneHue us ;ﬂﬂpaﬂﬂewe
Y 7 | } From
71 }f1< Fraons
} f;_-‘ f1
M
6 U

BeKTopHoe ynpasneHue Uit ynpasnexue

B A}
}f2<f1

Puc.10. I'paduku 3asucumoctn U=F(M):

a — Ge3 oOpaTHO# CBA3M 110 CKOPOCTH; 6 — ¢ 06paTHOI CBS3BIO MO CKOPOCTH



M3 rpaduxoB a n 6 puc.l0 BHaHO, 4TO Ge3 oOpaTHOH CBA3M NPH CKaISPHOM
YTIPABJICHHH HANpsUKEHHE OCTAeTCA MOCTOSHHBIM, @ B PSXHME BEKTOPHOTO yNpaBleHus
HanpsHKeHWe pacTeT ¢ yBenuyeHueMm MomenTa. [lpu BBeaeHnu oOpaTHOH CBA3M NO
CKOpOCTH B pexume ynpasnenus U/f HanpsikeHne pacTeT NpH yBEIMYCHHH MOMEHTA, a
B peXHMC BEKTOPHOTO YIpaBleHHR HanNpMXeHHe TAaK Ke pacTeT, HO KpyTH3HA Yy
XapaKTePHCTHKH OOJiblUe, 4eM Y Pa3sOMKHYTOM CHCTEMBI.

Ha puc.11 wuzobpaxens rpapuku 3asucumoctd f=F(M) npu ckanspHom #u
BEKTOPHOM VIpaBICHHH ¢ 0GpaTHOH CBA3bIO M0 CKOpOCcTH M Oe3 o6paTHON CBA3M 1O

CKOpPOCTH TTPH pasnH4HbIX HacToTax.

U# ynpaenenue c obpatrHon

f 4 BexTopHoe u U/f ynpaenenus Ges
4 P bl s CBA3LIO NO CKOPOCTH

0BpaTHO CBA3M N0 CKOPOCTU

) 1~

}f1< fHom

—
— 1]/ }fff'

/

a

BeiTopHoe ynpasnexue © 06paTHOW
CBA3bI0 NO CKOPOCTH

Puc.11. I'paduky 3asucumocty f=F(M)

U3 puc.ll BHAHO, 4TO B Pa30OMKHYTOH CHCTEME BO BCEX peXHMaXx YMpasjieHHs C
yBeMYeHHeM Harpy3ku dactora [T He mensercs. Bpenenue obparHoil csssu mo
CKOPOCTH TIPHBENO K H3MEHEHHIO XapaKkTepa 3aBHCHMOCTH, C YBENTHYEHUEM HArpy3ku

gactora [T pacrer.



3,.0mnucanue 1abopaTopHOil YCTAHOBKH

0
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n - 3aNasgHe

Puc. 12. Ynpoiuessas cxema 1abopaTopHOi YCTAHOBKH

Cxema 1aBopaTOPHOl YCTAHOBKH pUBEIEHa Ha pHC. 12.

VeTaHoRKa BKITIO4aeT B cefs creylolHe OCHOBHbIE KOMIOHEHTHI:

T4 — npeobpasosaresib 4acTOTEY,

CY — cepBOYCHIHTEND;

AJl — aCHHXPOHHBI JIBUTaTENb;

CJ/1 - cepBoaBHIATEb;

JIOC — natuuk oOpaTHOH CBA3M,

ISF1, 2SF1 — BLIKIFOHATENN LETeH ynpaBieHHs IT4 u CY cOOTBETCTBEHHO;
1QF1, 2QF 1 — BBIK/IIOYATEH CHIOBBIX Lenei IT4 u CV coOoTBETCTBEHHO;

1KM1, 2KM| — 3aumiTHbie KOHTAaKTOpB! cHaoBsx uenei [T4 u CVY cooTBeTCTBEHHO;



ISF3 — BaIIOuaTE b MUTAHHA ONLKWH OOPAaTHOI CBAZH.

Bansl ofomx zmBurartesieil XeCcTKO CKpeIUIeHbl Yepe3 COeAHHUTENBHYIO MydTy.
ITpeoGpazoBartenb 4HaCTOTBI JaeT BO3MOXKHOCTb 3a1aBaTh CKOPOCTh BpalleHHs
aCHHXPOHHOI'O JIBMraTe/lf C MOMOIIBIO H3IMEHEHHS BBIXOJHOW HacTOThl. BBIXOAHYIO
yactoty ITY MmoXHO 3ajaBaTe MIaBHO, C IOMOLIBIO MOTEHUHOMETpa (n-3anaHue
HACTOThI) HIIH K€ AUCKPETHO, HCMOJIb3Yys KHOTKH naHenu ynpasiaednst RL, RM, RH, ¢
japaHee YCTaHOBAEHHbIMH Ha HMX d9acTotamu 10, 30, 50 I'n coorsercrenno (I1:6, I1:5,
[1:4). CepBoycunuTens NO3BONAET 3a4aBaTh PeKHM paboThl CEepBOBUTATENS — PEKHUM
NOJAEP/KAHHSA MOMEHTA, PEXUM MOANACPKAHHA CKOPOCTH M padorta rmo nonoxeHno. B
JaHHOM J1abopaTopHO# paboTe HaM MOHATOOHTCS PEXHM MOALEPKAHNS CKOpPOCTH. [lns
YCTAHOBKH JaHHOro pexuma ybeautecs uto B napametpe [1:0 (B mporpamMMHOM

obecnevenun CVY) ycraHoseHo 3nayenue 0303.

4. Hopﬂgox IPOBCAEHHA IKCIIEPHMCHTA

Moaroroska npeoGpasosatesnei

B tabn. 8 npeacTaBneHs OCHOBHBIE NApaMeTphl , HCIIOB3yeMEble B 1abopaTopHOH

pabore.
Tabnuua 8
m4 cy
I1:1=60 I1:8=1 1:3=50 11:0=0303
[1:9=2 I1:4=10 I1:19-cM. nanee I1:11=0010
1:5=30 I1:80=0,75 I1:6=50 11:12=0010
[1:81=14 I1:7=1 I1:370=0 I1:19=000E
[1:22=200 I1:83-cm. namee [1:41=0110

CIT neolxoaMMO mepeBecTH B PpeXHM [OAAEPKAaHMA MOMeHTa. ITO
OCYINECTBNSETCS MepekioyareneM Ha MaHenu ynpaeneHus “n/M” —  pexnm

yrpasjieHus. 3HaueHHe MOMEHTA 3a/laeTcs noTeHunomMerpom “M”.




Tlpumeuanue. Korna CIT HaxomuTcs B pexXHMe MOANEPXKAHHA CKOPOCTH TpH
spamtesnn AJl «snepea» u CJ1 «Bnepen» ABWraTesH BpallaroTCA B OAHY CTOPOHY, a B
pesKiMe MOiepKaHis MOMEHTA ITPH TAKOM JKe BpallieHHH [BMraTesiell OHH BpallaloTCs
B pasHble CTOpoHBl. B nmanHolM pabote aBMrartenu MOMKHEI BpallaThCs «BHEpEa»-
«BIEPEIN.

3aBoicKad YCTAHOBKA MaKCHMAJLHOIO 3aJaHHs MOTEHLHOMETpa — My, =38 Hu.
Heobxommmo yuects, 410 MakcuMalibHbid MoMeHT CIT MoXeT moiepKuBaTh TONBKO B
TeUYeHHe HEKOTOPOro BpeMEeHM. YCTaHOBKA MAKCHMAIbHOIO 3Ha4eHHsd, 3alaBaeMoro
MOTEHIHOMETPOM ornpejensiercs napamerpom I1:26.

Bo BpeMs TpOBeNEHHA IKCMEPHUMEHTOB HEOOXOAMMO MEHATH  3HAYEHHS

HANPSKEHNUS, YaCTOTH H pexuMoB paborst ITH.

Hanpskenne onpeaensercs ycraHoBkoH napametpa I1:19.

Cmena pewumMoB paboret [TY ocymiecTBiasercs mepexiovarTesieM Ha [aHeNnH
ynpaenenns «Bektoproe / U/fh.

Buixonnyto gacToty ITU MOKHO 321aBaTh TIABHO, ¢ TOMOMUIBIO NMOTEHLIMOMETPA (n —
3a/laHHe) WIH Xe nncxperr;o, HCrONb3ys KHONKH maneny ynpasienus RL; RM; RH, ¢
3apaHee yCTaHOBNeHHbIMH Ha HAX vacToTamu (I1:6 — RL; IT:5 — RM; IT:4 — RH).

MsmeHeHue 3Ha4YCHHA MCCIETyeMbIX BeNHYMH MOXHO HabmojaTe ¢ IOMOLIBIO,
aubo nynsta ynpasmenua IT4, nubo mnepcoHanbHOrO KOMMBIOTEPA, HCMONB3YH
nporpaMmmHoe obecneverue. [TokasaHHe CKOPOCTH MOXHO TAKXE€ CHHMATh C MyIbTa

ynpasnerns cepoycuurens (CY).

[oaxmounte ITY 1 CVY x ceTH.
I. TMomyuenue xapakTepHcTHK 6e3 o6paTHOl cBA3H no ckopocTH AJL.
» [lonyuenue 3asucumoct U=F(f).
Veranopute B T4 Unom=380 B - I1:19 u faom=50lu. D panHele
COOTBETCTBYIOT 3aBOACKON YCTAHOBKE KHONKH Ha NaHenH ynpasinedus RH.
epeseaure T4 B pesxum ynpasienus U/f. Jlannsiit 9KCnepuMeHT MPOBOAHTCH

6e3 ucnonszosanus CIT.



Jlanee, miaBHO yBenW4MBas TIOTEHIHOMETpOM *“n” dacToTy, 3anMchiBaiiTe
3HAYeHHs HANPSUKEHHH M 3aaBaeMbIX 4acToT B Tabn. 9 (3HaueHui 6).
IMepepenute IIY B pexuM BeKTOPHOrO YNpaBieHHs W TOBTOPHTE OIBIT.

PesynpTats! cBOAATCA B Tabi1. 9.

Tabnnua 9
Ne[U/f - ynpasnenu BekTopHoe ynpasneHne
f,I'u | U,B f,Tu U,B

1

2

3

4
|5
L6

» Tlonyuenue 3asucumocteit n=F(M); I= F(M); f= F(M); U= F(M).

Ilns  Ttoro, ¥TOOB! WMETe BO3MOXKHOCTE  MCCNEAOBaTh  JaHHbIE
XapaKTepUCTHKH Ha OoJ/iblieM [Wana3’oHe MeXaHHYeCKOH XapaKTepHCTHKH,
yeranosute B ITH Uy, =180 B — I1:19 (@1 cKaAspHOTO YNpaBleHHs) U TaK Kax
11:19 WrHOpMpyeTcs TpH BEKTOPHOM YTIPaBIEHHH, TO JUISi BEKTOPHOTO
ynpasnenus ycranosuTe U,,=180 B — I1:83. He Mensiite 3TH napameTpsl 8
TeycHHe Beel paboThl.

Tpumeuanie. Tlocse uameresns [1:83 Heo6X0AMMO NPOMIBECTH caMonacTpoiky TH.

IKCNEPHMEHT NPOBOAMTCA TIPH PasanyHeIX ckopoctsx AJl ( T.e. mpu
Pa3NMYHBIX 3a/aHHAX 4acToTel).HacToTa 3ajaeTcs JIMCKPETHO, HCTONb3Yys
kHonkH nasenu ympasnenus RL; RM; RH, ¢ 3apaHee ycTaHOBI@HHBIMH HA HHX
yactotamu (IT:6 — RL; I1:5 — RM; [1:4 — RH). 3nadenns yacToT ONpeensorcs
3aBOJICKHMH YCTaHOBKaMH, cooTBeTcTerHo 10: 30; 50 ',

Tak kaKk B pexHMe MOJCP)KAHHA MOMEHTa MOTEHLUHOMETP «n» He
UrHOPHPYETCA, TO C MOMOLIBIO HEro HYXXHO YCTaHOBHTb CKOPOCTH Ca 1500

06/MuH, ckopocTs Ha CJ] yctanasinusaercs 6e3 skmouenus AJl B Tedenne Beed



paboTsl moTeHUHOMeTp «» Gonblie He HcnonblyeTcs, ckopocts CJI Beeraa 1500
06/MHuH.

IMepesequre ITY B pewum ynpasnenus U/f. Vcramosute tpebyemyio
yactory. Jlanee, mnnaBHO yBenuuMBas noreHuuomerpom “M”  MomeHT
conpoTuBiieHus, co3nasaemsii CI1, 3anuceiBaiite B Tabn. 10 3nHadeHus Toka,
CKOPOCTH, 4acTOThl ¥ HaNpsKeHHA. 3HaueHHs M ¥ n CHHMaIOTCA C MOMOLIbLIO
nporpamMHoro obecnedenus CIT, a f, I uw U ¢ nomoiusio nporpaMMHOTO
obecrievens ITU.

Tabnuua 10
Cranspsoe ynpapjiesue 6e3 obpaTHO# CBA3M IO CKOPOCTH

n,

()
RE i, %% 00/MuH

f, ru I, A Uy B M9 Hm
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[pyu ckansproM yrpasaeruy npi yactore 1007 1 Hanpsxennn 180 B

Mpan=1,17 Hv = 90 % ot Myuca-

[Tepepeaute [TY B pexuM BeKTOPHOTO YIIpaB/ieHNsS H MOBTOPHTE OTIBIT.

Pesynbrathl 3anummnTe B 1abn. 11.

Tabauua 11

BekTopHoe ynpasiieHne 6e3 o6paTHON CBA3H 110 CKOPOCTH

m %

-

n,
06/MHH

f.Tu

LA

U,B

M, Hm
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(=]
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=]
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M B Hym BriBoiuTCS #3 M B % OT M,y cn 1O GopMyne M =

m%- M womnCHl

100%




rae Myoucn=1.3 Hu;

m-M % ot Mouca

2. Tlomyyenne XapaKTEPHCTHK C BBeleHHEM OOpaTHO# CBA3M MO CKOPOCTH
(I=F(M); f=F(M); U= F(M)).

VYeranosure B [T Unom=180 B — I1:119 u Unom=180 B — IL:&:
DKCNepUMEHT NPOBOJHTCS MPH PasiiHYHBIX YaCTOTAX, 3a/{aBAEMBIX JIHCKPETHO,
NOMOINBIO - KHOMOK mnavesu ynpaeienus RL; RM; RH, ¢ 3apaue
yeTaHoBIeHHbIMI Ha Hux qactotaMu ([1:6 — RL; I1:5 — RM; I1:4 — RH).

Yctanosute ckopocts Ha CJI 1500 o6/MuH, Kak 3TO OMHCaHO
npeabulyInei yacTH 3ToH nabopaTopHoi paboThl.

INepesenure MY B pexym ynpasaenus U/f. YcraHoBute Tpebyemy:
4acTOTY.

Jlanee, ru1aBHO yBeJIMYHBas NOTEHLHOMETPOM “M” MOMEHT
conpoTHBIeHHs, co3aaBaemsrii CI1, 3anmuceiBaiite B Tabn. 12 3HayeHus HacToTh
Toka ¥ Hanpsxenris. [lepeseante ITH B pexkuM BEKTOPHOIO YIpaBIEeHHS

NOBTOPHTE OMNBIT, 3AMHChIBAsA 3HAYeHHs B Tabn. 13.

Tabnuua 12
CransipHoe yrpasiesue ¢ o0paTHOH CBA3BIO M0 CKOPOCTH

m % n,
06/MuH
3 4 5 6 7

RL
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Oxkoryanue Tabda. 12
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Tabauua 13

CkanspHoe ynpasieHne ¢ 00paTHOM CBA3BIO N0 CKOPOCTH

RL

m %

n,
00/MHH

f, '
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U.B

M, Hm
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- Oxonuanne tabm. 13
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5. Cogepxanne oTyera

1.

-

Pe3ynbTaTs! 3KCMEPUMEHTANbHBIX wcenenosanmii Tabn. 9, 10, 11, 12, 13.
'paduk 3aBucumoctn U=F(f), noctpoenHsiit 1o Tabn. 9.

I'paguxn n=F(M): I= F(M); f= F(M); U= F(M), noctpoennsie no tabi. 10, 11,
12;.13.

BriBozisl K KaxaoMy rpaduky.

6. Bonipoce! [uig CaMONpPOBEPKH

1.

2

W2

Kakie 0COBEHHOCTH Y CHCTEM CO CKANAPHBIM yNpaBneHHeM?

Kakie 0cOBEHHOCTH Yy CHCTEM C BEKTOPHBIM YTpaBieHnem?

Kor/ia HCroTb3yIOTCs CHCTEMBI C BEKTOPHBIM yripaBieHneM?

Kaksie MpeMMyLIECTBa ¥ CHCTEM C BEKTOPHBIM YIIPaBieHHeM Nepe/l CHCTEMAMH co

CKANAPHBIM YrpaBieHHeM?

Maxkcumanvnoltii  6ann  3a 1adopamopHwvle padomvl  cocCmagisiem
MUHUMANbHBLIL 6ann 25.

32,



MunuctepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deneparuu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarotoBku 13.04.02«1eKTPOIHEPreTUKA U JJIEKTPOTEXHUKA))
[Iporpamma noaroroBkn « AHHOBallMOHHBIE TEXHOJOTHHM B JJIEKTPOXO03sIiiCTBE
He(TeXUMHYECKHUX NpeAnpUuATHID

TeMbl rpynnoBbIX TBOPYECKHUX 32124 JJIsl MNPAKTHYECKHUX pPadoT 1Mo
JAUCHUIIJIMHE
HO JUCHHUIIIINHEC «MI/IKDOHDOHGCCODHBIG CHUCTCMBEI VIIPABJICHHS DHCPI'CTUYCCKHUMU
00bEKTaMM»
(711 OYHOTO U OYHO-3a0YHOIO OT/ICICHHIA)

Lenv pabomer:
W3ydeHne CTpyKTypbl W (YHKIMH MPOMBIIIICHHOTO KOHTpoyuiepa System Q dupmbl
«Muitsubishi Electric 1 ocHOB ero nmporpaMMupOBaHHUs

Tema Nel. OcHOBBI SI3bIKa KOHTAKTHO-PeJIefiHbIX CXeM
3anauy, TNPUBEICHHBIE B JAHHOM pa3Jelie, HalpaBJIEHbl Ha 3aKPEIUICHUE HaBBIKOB
COCTaBJICHUS AJITOPUTMOB C UCIIOJIb30BaHUEM SI3bIKa peeiiHO-KOHTaKTOpHBIX cxeM (PKC).

*3aoaua Ne 1. Ynpaenenue 360nkom

[Tpu wnaxaruu kHomku «CUT'HAJD» (X01) momken Bkimrodatbes 3BoHOK (YOL). Ilpu
OTIYCKaHUU KHOIKH 3BOHOK JIOJIKEH BBIKJIFOUUTHCS.

*3a0aua Ne 2. Ynpaenenue 6eHmunamopom npu nomouiu 06yx KHONOK

[Tpu naxarum kHomku «CTAPT» X01 momkeH 3amyckarbest qBuratens BeHTmsTopa Y01,
Bpamenue Bana aBuratens mnpopoipkaercs a0 Haxatus kHomku «CTOID» X02. Kaonku
«CTAPT» u «CTOII» He UMEIOT MeXaHU3Ma caMO(PUKCAIINH.

*3a0aua Ne 3. Ynpaenenue moakamenem

JIBa oTonnona pacnosiokeHbl BEPTUKAIBHO OJUH MO ApyruM: BepxHuil potoauon X01,
HIWKHUHN Potonnon X02. ®oToanoab! pacnoiI0kKeHbI TaK, YTO MOXKHO MPOBEPHUTDH, HAXOAUTCS JIN
OyThlIKa Ha KOHBEilepe B BEPTUKAJIBbHOM MONOXKeHHH. Ecin OyThlIKa HaXoAUTCS B APYroM
MOJIOKEHUN (HE BEPTHKAJIBHO), JIyd BepXHEro ¢orojauoja He OyleT MpepBaH, a JIyd HHXKHETo
dboTonmuona Oynmer mepecedueH OyThUIKOW. B 3TOM ciydae HE0OXOIAMMO AaKTHBHU3WPOBATh
tonkatesb Y01 u yopaTh 3Ty OyTBUIKY ¢ KOHBelWepa.

*3a0aua Ne 4. Ynpaenienue mexanuzmom wimamno6Ku MapKupoeKu

KopoOka mepememiaercss 1o KoHBeilepy. B mpomecce cBoero JBM)XKEHHS OHa
MOCJIeIOBATEIBHO MepecekaeT ayun aByx ¢otomuonoB X01 u X02. Ecnu kopobka mepeceuer
JTy4uu 000X (POTOIUOOB, TOJKEH OBITh BKIIOUEH MEXaHU3M IITaMIOBKH MapkupoBku YOL.

*3a0aua Ne5. Ynpowenue eopomamu

Heo6xoauMo BKIIIOUHUTE CUCTEMY, OTKpbIBatoIIyto BopoTa YOI, ecan HakaTbl 00€ KHOIIKU
otkpbITHs X01. X02 nnm, ecnu cpaboTana noxkapHast curHanuzanus X03.

*3aoaua Neb. Pecynupoeka ypoeus yxcuoxocmu 6 60uke



YpoBeHb BOABI B 0OOYKE KOHTPOIUPYETCS IMOIUIABKOBBIM JaTdyukoM ypoBHS X01 ¢
TUCTEPE3UCHON  XapaKTePUCTHUKOW cpabaTeiBaHus. Ecoum  ypoBeHB  OIycKaeTcs  HUXKE
JIOITyCTUMOTO, HOPMAJIBHO Pa30MKHYTBIM KOHTAKT JAaTYMKA 3aMbIKACTCS, IPH ATOM HEOOXOAUMO
BKJIIOUUTH Hacoc Y01, KOTOpbIil HCTIONb3yeTCs I [TepeKavykd BOJbI B OOUKY.

**3a0aua Ne7. Ynpaenenue konegeiiepam

Tymobnep «3AITYCK/OCTAHOBy X01 nomkeH ynpasisTh paboTOl KOHBEHepa, 3amycKas
U ocTaHaBiuBas ero. CurHan apapuiitHou 3ammThl qeurarens X02 gomkeH OJ0KHUpoBaTh paboTy
KoHBeiepa. CurHaja Ha 3alyCcK KOHBeEHepa JO/KeH mocTynaTh ¢ Bbixona YOI ApapuiiHast
CUTHanu3auus (JlaMIla ¥ cupeHa) nojakitouaercs K Bbixoqy Y02. [Ipu cpabaTsiBaHny aBapuitHOM
3alIUTHl JIBUraTesis Ha OTOM BBIXOJE JOJDKEH (OPMHUPOBATHCS HENPEPBIBHBINA CHUTHAIL
BoikiroueHne aBapuiiHOM CUTHAJIM3aLMU  JOJDKEH OCYILECTBISATHCS IIYTEM  BBIKJIIOUEHUS
tymouiepa «3AITYCK/OCTAHOBy.

**3a0aua Ne 8. Ynpaenenue osuixcenuem na asmocmosHke

Mamuna, npuOinxasch K BbE3ly Ha IUIATHYIO CTOSHKY, aKTUBH3UPYET JaT4yuK
npubmkenus X01. IIpu Bble3ge CO CTOSHKM MallMHA aKTUBH3UPYET MATYUK TPHOIMKEHUS
X02. Ilo curnany ot matumka npubmmxenus X01 gomkHA 3aropaThCs JiaMIia, pa3pelaronast
Bee3l YOl. Ilo curnamy ot nmatumka mnpuOmmkeHus X02 goKHA 3aroparhCs JIaMIIa,
paspematomas Bbie3q Y02. Eciu ogHa MammHa mbiTaeTcsi BheXaTh Ha CTOSHKY, a Apyras
MalIMHa MBITAETCS BbIEXATh CO CTOSHKH, TO JIOJKHA 3aroparbCs paspeluarolias jammna s
MAIIUHBI, TOAbEXaBIICH PaHbIIIE.

**3a0aua Ne9. Aemomamuueckasn pezyiuposKka ypoeHs 600bul 8 GakKe

Huxuuii ypoBeHb BOJbI B 0ake KOHTPOJIUPYETCS MOIJIABKOBBIM JaT4ynkoM ypoBHsA XO1.
BepxHuii ypoBeHb BOJIbI KOHTPOJIUPYETCS MOIIABKOBBIM JaTYMKOM YpoBHs X02.

Ecnu ypoBeHb BOJbI B 6aKe MPEBBICUT MAKCUMAJIBHO JOMYCTUMBIH, TO 3aMKHETCSI KOHTaKT
MOIJIABKOBOI'O JIaTYMKa MakcUMalibHOTO ypoBHs X02. IIpu 3T0M HE0O0X0IMMO BKJIFOUHUTH HACOC
Y01, koropwlii BbIKauMBaeT BOAy u3 Oaka. Kak TOIBKO ypOBEHb BOJBI OMYCTHUTCS MO
MUHUMAJIBHO JIOIyCTUMOI'O 3HAuU€HUs, PA30MKHETCS KOHTAKT IMOIUIABKOBOI'O JIaTUMKaA
MUHUMAJIBHOTO ypoBH:, Hacoc YOI mpu 3ToM HEOOXOAMMO BHIKITFOUUTb.

**3aoaua Nel0. Ynpaenenue oceeuwienuem

[Tpu nepBom Haxxatuu Ha kHonKy «BKJI/BBIKJI» X01, namna Y01 gomkHa 3aroperscs.
[Tpu noBTOopHOM HaxkaTuu Ha kHONIKY «BKJI/BBIKJI», namna nomkHa noracHyts. Knonka «BKJI
/BBIKJI» He cHaOkeHa MEXaHU3MOM CaMO(UKCAIUH.

Tema Ne2. Cuérunku U TaiiMepsbl
3aj:[aq1/1, NPUBCACHHBIC B OAaHHOM pPAa3aCyiC, HaAIpPaBJICHbBI Ha 3aKPCIJICHUC HABBIKOB
WCIIOJIb30BaHUs TallMEPOB U CYETUUKOB.

**3a0aua Ne 11. OmKniouenue 0ceeuieHus ¢ 6b10ePHCKOIL 6peMEHU

Ocgemienue B 1iexe Y01 qomkHO BBIKIIIOYATHCS uepe3 30 ¢ mociie BBIKITIOUEHUsT TyMOIepa
X01. BxiroueHue cBeTa MOJDKHO OCYIIECTBISITHCS 0Oe3 3aJepKeK MO CUTHAly C TOrO JKe
TymOnepa.

**3a0aua Nel2. Ynpaenenue winazoaymom

ITo maxaruu kaonku «OTKPBIThy X01 na 10 ¢ gomxken BxiarounThes asuraresis Nel Y01
NoIbeMHOT0 MexaHn3Ma nuiardbayma. Yepes 1 Mun Ha 10 ¢ JOKEH BKIIOYUTHCS JABUTaTeNb No2
Y02, KoTOpbIii IPUBOJUT B JIBMKEHHE MEXaHU3M OITyCKaHUs Iuiaroayma.

**3a0aua Ne 13. Aemomamuueckoe ynpagienue cucmemoil OpouieHus

OpotieHne pacTeHUd HEOOXOIUMO TTPOM3BOIUTE 2 pas3a B JieHb: yrpoMm ¢ 7.00 mo 7.02 u
BedepoMm ¢ 21.00 mo 21.02. Tymbnep «BKJI/BBIKJI» X01 momkeH BKIIOYATh W BBIKJIIOYATH
PEXHUM aBTOMATHYECKOIO IMOJIUBA. DJIEKTPOMArHUTHBIN KJIallaH OPOLIEHUS] OpaH)XepeH J0JKEH
ynpaBiaTkes ¢ Beixoaa Y01,

**3a0aua Nel4. Aemomamuueckoe ynpaenenue nmuyeghepmoi



[Tomaua kopma Ha nTuliedepme yrpaBiIsieTcsl ClieUaIbHBIMU 3aciIoHKaMu Y01 KopmyIiek.
Kopmienne Heobxoaumo mpous3oauts ¢ 10° mo 18% kaxasie 30 MuH, OTKpBIBas 3aCIOHKH
KopMmylmiek Ha 2 wMuH. IlpenycMoTpeTrs BO3MOXHOCTh aBTOMAaTHYECKOIO  YIPaBJIEHUS
oceemienreM ¢ Berxoaa Y02. OcBelienre T0/KHO ObITh BKIIoUeHo exennesro ¢ 10%° g0 19%,

***3a0aua Nel5. Ynpaenenue oceeujenuem 6 nomeuwieHuu ¢ ROMOUbI0 0OHOU KHONKU

B nomemenun HaxonsTcss 2 TpyNIbl CBETUJILHUKOB: MOTOJOYHBIE JTFOMHUHECIICHTHBIC
namrbl YO1 u kBapueBsle JaMiibl i o0e33apakuBanust Bo3ayxa Y02. Heobxonumo HamucaTh
nporpaMmy, paboTalollyl0 MO CIEAYIOUIEMY alrOpUTMY: €CIM B TEYEHHE 2 CeKyHJ KHOIKa
«BKJI/BBIKJI» X01 Obwia mHaxkata 1 pa3, TO NEpeKIOYaeTCs COCTOSHUE JIFOMUHECIIEHTHBIX
JamIl; €ClId KHOIKa yIpaBjieHHs Oblla HakaTa U YAEepKUBalIach B TEYEHHE 3 CEKYHI. TO
NIEPEKIIIOYAETCS] COCTOSIHME KBAPLIEBBIX JIAMII.

[IpenycMOTpeTh BO3MO>KHOCTh BBIKJIFOUEHHUS KBapLEBBIX Jamm Mo Taimepy uepe3 10
MUHYT IIOCJIE UX BKJIFOUEHUS.

Knomnka «BKJI/BBIKJI» He cHaOxkeHa MEXaHU3MOM caMO(UKCaIUH.

**3a0aua Nel6. Aemomamuueckasa cucmema ynpaeieHus ynaKkoeKou npooyKyuu

JleTckue MA4u 3arpyarorcsi B KOpoOKy momtydHo. [IpokaTeiBasich 1o kenody BHU3, M4
NIOMaJIa€T B HAKOIMUTEIb, BBIXO/ U3 KOTOPOIO0 MOXET ObITh HepeKphIT 3acioHkoil YO1. Ilpu stom
MsIY TepeceKaeT Jiyd, HampaBieHHbIM Ha (oromumon X01. Jlampiie Ma4y momagaeT B KOPOOKY.
Korna B xkopoOke oxaxercst 10 Msdeid, 3aciIOHKa TOJDKHA OBITH 3aKpbITa, MOCTE Yero JTOJKEH
ObITh BKIIOYEH KoHBeidep Y02. K BbIxoay HakomuTens MOAbe3KaeT Cledyromas KopoOka u
3aMbIKaeT YIOpHbIA KOHTAKT X02. 3acioHKa CHOBA JIOJDKHA OBITH OTKpHITA. JlanbpHeiimas paboTa
JOJI’KHA MPOXOJIUTH aHAIOTUYHO.

****3a0aua Nel7. Aemomamuueckoe ynpaesieHue meuaiKoi

B ©Oake HaxoauTcs CBEXENPUTOTOBIEHHOE TecTo. HeoOxomumo mepeMeninBaTh €ro B
aBTOMATUYECKOM peXHUMe, BKIto4as aBurarenb mewanku YOI Ha 20 ¢ u Bbikimoyas Ha 10 c.
Brei6op Mexay pydHBIM U aBTOMATHUYECKUM pPEXKUMaMU pabOThl JIOJDKEH OCYIIECTBISATHCS
tymbaepom «PYU/ABTO» XO01.

B pexume pydHOro ynpaBieHHUs BKIIOUEHUE U BBIKIIOYEHHUE JBUTATEN MEIIAJIKH JI0JKHO
ocymiecTBIsAThCa TymoOnepom «BKJI/BBIKII» X02.

B pexxume aBTOMaTH4YeCKOrO yNpaBJIEHUsS JABUraTelb MELIAIKU JOJDKEH OBITh 3amylleH
cpasy, nocie Toro kak Tymonep «PYU/ABTO» X01 6su1 iepeBezieH B mosioxenue «ABTO».

B cnyuae cpaGarbiBaHus aBapuiiHOW 3amuThl auratenss X03 noykeH OBITh BKIIIOYEH
3BYKOBOM curHai Y02, paboTaromuii B pexxumMe: 2 ¢ BKIIOUEH U 2 ¢ BBIKJIIOUEH.

Heo6xonuMo mpenycMOTpeTh BO3MOXHOCTh OTKJIFOUEHHUS 3BYKOBOI'O CHUTHaia U cOpoca
aBapuifHOrO cocTossHUs Mo HaxkaTuio KHOMKH «CBPOCy X04. a Takxke o0ecrieunTh OJOKUPOBKY
camo3arycka MexaHu3Ma Irociie copoca aBapuiHOr0 CUTHaIA.

[ToBTOpHBIN 3allyCK B peXHME aBTOMAaTHYECKOI'O YIPABIIEHUS JOJKEH OCYIIECTBIISTHCS
nocpeacTBoM — mepekmoueHuss TymOnepa  «PYU/ABTO» X01 crneayromuMm — o6paszom:
«ABTO»—«PYU»—«ABTO», nocne Toro kak TymOyiep BepHercs B mosioxkeHue «ABTOw,
JIBUTATEIb MEIIAJIKH JOJKEH OBbITh 3aIyIIIeH.

[ToBTOpHBI 3amycK B peXHME pYYHOrO YIPABICHUS JIOJDKEH OCYIIECTBISATHCS
nocpeacTBoM  mepekimodeHus TymOnepa «BKIJIU/BBIKJI»  X02  cnenyromum  oOpaszom:
«BKJI»—«BbIKJI»—«BKJI», mocme Toro kak TymOnep BepHercs B monoxeHue «BKJI»
JIBUTATEIIb MEIIAJIKU JOJKEH OBITh 3aIyIIIeH.

***3a0aua Nol8. Aemomamuueckoe ynpasjieHue npoyeccom CmupKu

CrupanbpHasg MallMHA JOJDKHA HadaTh paboTy mo Haxatuio kHonku «CTHUPKA» X01. B
Te4eHue 25 ¢ MallrHa JOJKHA OCYUIECTBIIATH BpallleHWe Ha MEJIEHHON CKOPOCTH C MOMOIIBIO
neurarenss Nel YOI. 3atem B Teuenwe 20 ¢ BpalleHHE IOJDKHO MPOUCXOIUTH Ha OBICTPOU
ckopoctu ¢ omotisto apurarens Ne2 Y02, [Tocne storo B Teuenne 15 ¢ Bce qBUTATENN JOTKHBI
OBITH BBIKJIIOYEHBI. 3aTeM LMKJI HEOOXOAMMO MOBTOPUTH. Bcero MOMKHO MPONTH 6 LMKIIOB.
[TpenycMOTpeTh BO3MOKHOCTH JJOCPOYHOTO MPEKPAIIECHUs CTUPKHU B JIF0OOH MOMEHT BPEMEHH T10
HaxaTuto kHonku «CTOIDy X02.



Kuonku « CTUPKA» X01 u «CTOIT» X02 He cHaOX)eHbI MEXaHU3MaMH caMO(pUKCALIUH.

***3a0aua Nol9. Asmomamuueckan pezyiupoeKka ypoeHsa 600l 6 baxe (yC10HCHEHHA)

HwxHuii ypoBeHb BOJBI B 0ake KOHTPOJIUPYETCS MOIUIABKOBBIM JaT4MKOM ypoBHS XO1.
Bepxuuii ypoBeHb BOJIbI KOHTPOJIMPYETCS MOTIAaBKOBBIM JaTYMKOM YpOBHS X02.

Ecnu ypoBeHb Bo/ibI B 6aKe MPEBBICUT MAKCUMAIBHO JOMYCTUMBIN, TO 3aMKHETCS KOHTaKT
MOTJIABKOBOT'O JIaTYMKa MakcUMalibHOTO ypoBHA X02. IIpu 3T0M HE0OX0IMMO BKJIIOUUTH HACOC
Y01, xoropelii BbIKauMBaeT BOAYy M3 Oaka. Kak TOIbKO ypOBEHb BOJABI OIYCTHUTCS MO
MUHHUMQJIBHO JOIYCTUMOIO 3HAUEHHUs, PA30MKHETCS KOHTAKT I[OIUIABKOBOI'O  JaT4YMKa
MUHHMAJIBHOTO YpOBHS, Hacoc YOI mpu 3TOM HEOOXOIUMO BBIKIIIOYHTb.

HeoOxonumo obecrieuuTh BO3MOKHOCTh YIPABIEHUS HACOCOM IO HaKaTHIO HA KHOIKHU
«BKJI» X03 u «BbIKJI» X04 napamienbHO ¢ YIpaBI€HHEM IO CUTHAJaM C IOIJIaBKOBBIX
JATYMKOB YPOBHS.

Heob6xomuMo mnpenycmotpers aBapuiiHylo curHanuzauudio Y02, koTopas JT0JDKHA
BKJIIOUATHCS, €CITM MEK/y BKIIIOUEHHEM U OTKIIFOUEHHEM Hacoca Mpouuio 6osee 1 MUH.

****3a0aua Ne 20. Cucmema yuema 20moe6oi npooyKkuyuu

Cucrema yuyera roToBOW MPOAYKIIMH COCTOUT W3 KOHBEWeEpa, KOTOPbIA MPUBOAUTCS B
nerkenne neurateneM Y01, u ¢porommona XO01. [[Burarens KoHBelHepa NOHKCH BKIIOYATHCS U
BBIKJTIOYAThCA 10 HaxkaTuio kHonku «BKJI/BBIKJI» X02.

ByTbuiku, nepemMeniasich Mo KOHBEHEPY, MEPeceKaroT JIyd CBETa, MajJaroiuid Ha GOTOaUO0
X02. Kaxpplii pa3, korma OyThlUIKa mepecekaeT jyd, oT doroanona X01 moctymaer curHai.
[Tocne toro, kak mo koHBewepy mnpoenetr 100 OyTvuIOK, momkHa 3aropethes jammna «CTOID
Y02, a neuratenp koHBeliepa Y01 qomkeH ObITh OCTAaHOBJICH.

Cnenyromuii UK padOTHl KOHBeWepa M TMojcYeTa OYTHUIOK IOJDKEH HAdaThCs 10
HaxaTuro kHonku «CBPOCy X03.

B 110060ff MOMEHT BpEMEHHM KOHBEHEp MOXKET OBITh OCTAHOBJICH, €CJIHM KHOIIKa
«BKJI/BBIKJI» X02 Oyaer oTxarta, mpu 3ToM UH(pOpMAILIHS O KOJTHMYECTBE MPOMISIIINX OYTHUTOK
HE JIOJDKHA OBITh ToTepsiHa. B manpHelimem no Haxkatuto kHonku «BKJI/BBIKJI» X02, pabora
KOHBeHepa MOKeT OBbITh MPOJOIKEHA, CUET MPU ITOM JIOJDKEH MPOJOIKUTHCSA C TOTO MeCTa, Ha
KOTOPOM OH OBLJT MpepBaH.

[To naxaruto xHOmkH «CBPOC» X03 cueryuk OYTBUIOK JOJKEH OOHYNATHCS BO BCEX
pexumMax pabOThl CUCTEMBI YUeTa.

Knonka «BKJI/BBIKJI» X02 cnabxxena Mmexanusmom camodukcanuu, a knonka «CbPOCy»
XO03 Her.

Tema Ne3. Jlnarpamma rmociieJoBaTeIbHOCTA COCTOSTHUH

3ajauu, TNpUBEICHHBIE B JAHHOM pa3jelie, HAMpaBIE€Hbl Ha 3aKpEIJICHUE HaBBIKOB
COCTaBJICHHUSI TIPOTPAMM JIJIsi CUCTEM, KOTOpbIe PabOTAlOT B IHUKIMYECKOM PEXKUME, TIPH ITOM
KKIBINA IIUKI paOOThl TAKUX CHCTEM COCTOUT U3 HECKOJIBKUX MOCIIEIOBATENbHBIX CTAIHM.

**3a0aua Ne2l. Aémomamuueckoe ynpagienue padoomoit 6000HANOPHOU Oawinu

YpoBeHb BOJbI B OallHe KOHTPOJIUPYETCS JBYyMS MOIUJIABKOBBIMHU JAaTYMKAMHU YPOBHSI:
JaTYUKOM MuHUManbHOro ypoBHs X0l M jgatumkom MakcuManbHOro ypoBHsi X02. B Oamine
yCTaHOBJIEHBI JiBa HacocHBIX arperata Y01 u Y02, KoTopble OTKauuBaeT U3 HE€ BOJY.

Ecin ypoBeHb BOABI NMPEBBICUT MAaKCHUMAJIBHO JIONYCTUMBIM, MPUIET CUTHAJI C JaT4HMKa
MaKCHUMaJbHOTO ypoBHs X02, mpHu 3TOM HEOOXOMMO BKITFOUNTH mepBbIid Hacoc YO1.

Ecin ypoBeHb BOJBI OIYCTHTCS HW)XKE MHUHUMAJIBHO IONYCTHMOIO, MPHUAET CHUTHAI C
JaT4YMKa MUHAUMAIbHOTO ypoBHA X01, mMpr 3TOM HEOOXOIUMO BBIKIIOYHTH NepBbIid Hacoc YO1.
Crenyromuil IUKI OTKAYKH JOJDKEH OCYIIECTBIATHCS MPU MOMOIIM BTOporo Hacoca Y01 u T. 1.

***3a0aua No22. Aemomamuueckoe ynpagienue 08epvio
JIBephb B 1ab0OpaTOpHIO yIPABISETCS NP IMMOMOITY IBYX aurarenci. Jlpurarens Nel Y01
UCTIONB3YETCS ISl MOAHATHS IBepH, a ABurarenb No2 Y02 st e€ omyckaHusl.



Ilox nBeppl0O HAXOOMUTCS CEHCOPHBIM KOBpPUK, pearupyromuil Ha Bec 4enoBeka. [lo
MepUMETPY JBEPHOTO IMpoema pacmoiiokeHbl (Goromuonpr X01, coequHEeHHBIE TapaylIeabHO.
Ecnu yenoBek crouT Ha KoBpuke 1 ¢, HeoOxoaumo 3amyctuTh asurarenb Nel YOI u momHATh
nBepb. Kornma aBepph IMONMHOCTBIO MOJHUMETCS, cpaboTaeT KoHmeBod ymop XO03, mpu »ToM
nasurarenb Nel Y01 HE0OXOAMMO BBIKIKOYHTD, ABEPH IIPU 3TOM OCTAHETCSI OTKPBITOH 10 TEX IOp,
MOKa HE MPOMaAyT CUTHAJIBI OT CEHCOPHOTO KoBpuKa U ¢dortoauonos. Uepes 1 ¢ mocie 3Toro
HeoOxoaumo 3anmyctuTh jasuratenb Ne2 Y02 u omyctuth aBepb. Koraa aBepb MOIHOCTBIO
omyctutcs, cpaboraer koHueBor ymop X04, mocne storo asuratenb Ne2 Y01 HeoOxommmo
oTkIounTh. Eciu B mpouecce 3akpblBaHUS JBEPU Ha KOBPUK HACTYNHUT YEJNOBEK, JIBEPh
HEOOXOUMO OTKPBITh.

***3a0aua No23. Ynpaenenue pesepcusHvim 6eHmMunamopom

Bentumnsatop paboTaer B IByX pexumax: HarHetaHue Bo3zayxa YOI wiam BBITSDKKA BO3IyXa
Y02. BeiOop pexuma TODKEH OCYHIECTBIATHCS ¢ moMolibio kHomku «PEXWM» XO01. Oro
MPUBOJIUT K U3MEHEHUIO TEKYLIEro pekuMa paboThl. Eciu 10 3TOro BEeHTWISATOP HAXOAUJICS B
pPEKHUME BBITSKKM BO3/yXa, TO OH JOJDKEH MEPEKIIOYUTHCS B PEKUM HarHeTaHus Boszayxa. U
Hao00pOT.

Knomnka «PEXXMM» He cHaOxkeHa MeXxaHU3MOM CaMO(UKCAIUH.

***3a0aua No24. Aemomamuueckoe ynpagjieHue npoyeccom npuzomosieHus Koge

[Tpornecc mpuUroTOBICHNUS KOPE COCTOUT U3 HECKOJIBKUX MOCIEOBATEILHBIX CTaIHA.

Cragus Nel. Ilo naxatuio xHomku «BKJI/BBIKJI» (X01 - kHomka c¢ camoduxcariueii)
npoBepsieTcsl Hamure BoJbl B Kogeapke (X02 - matumk Hanuuus BoAbl). Eciau Bona ecth, TO
MPOUCXOUT aBTOMATHUECKUI Mepexo1 K ctaauu Ne2.

Cragus Ne2. Ha »toii craguu mpoBepsiercs Hannuue Kode B kodeapke (X03 - marymk
Hanmuuus kode). Ecnu kode ecTb, TO MPOUCXOAUT aBTOMATUYECKUH Mepexo] K cTaauu Ne3.

Cragus Ne3. HeoOxonuMo IpOM3BECTH KHUIISTYEHHUE BOJBI, JUISI 3TOTO HYKHO BKIIIOUUTh
HarpeBaTenbHbIN s1emMeHT YO1. 3aBepineHue cTaguyl KUIISYEHUS MPOUCXOIUT IO CUTHAIY C
OMHApHOTO JlaTyMKa TeMiieparypbl Bojbl X04.

Ha kopmyce kodeBapku pacroyioskeHa J1aMIia HHAMKAIMK TpoLecca MPUTOTOBIEHUs Kode
YO02. ITpu naxatuu kaonku «CTAPT», namna nopkHa Ha4aTh MUATATh 1O CIEAYIONIEMY ITUKITY:
1 ¢ roputr, 1 ¢ He ropur. B Takom pexume Jlamma AOJDKHa paboOTaTh Ha BCEX CTaaUsIX
npurotoBiaeHus kode. [locne Toro kak koge roros, Jiamna AOKHA TOPETh HEMPEPHIBHO B
teyeHue 30 c¢ a 3arem moracHyTb. HeoOXoaMMO HpeaycMOTPETh BO3MOKHOCTh BBIKITIOUEHHS
koeBapku B 000l MoMeHT mo HaxaTuio kHonku «BKJI/BBIKJI». Ilocne BbIHYXIEHHOMH
NPUOCTAHOBKH Ipollecca MPHUrOTOBIEHUS Kode, MOBTOPHBIM Mpolecc TOKEH HAYMHATBCS C
IIEPBOM CTA/IUH.

Tema Nd. AHajioroBble BXOIHBIE/BBIXOAHBIM CUTHANIBI. JIornueckue M MaTeMaTH4YeCKHUE
onepauuu

3amaun, TPUBEICHHBIE B JAaHHOM pa3jelie, HaMpaBlieHbl Ha 3aKperyieHUE HaBHIKOB
COCTaBIIEHUS TPOTpamMM JJsl CUUTBHIBAHMS/3alUCU M OOpaOOTKM aHAJOTOBBIX CHUTHAJIOB
crenranbHbiMuA MoyssiMu [TJIK, n3ydenne MmaTeMaTn4ecKuX KOMaH/I.



3adaua Ne25. Aemomamuueckoe mexnHoni02uuecKo20 npoyecca menuioeoi o0padomku
npoOyKma c nepemeuiusanuem

Pez "u\T()p
3 BXO )

(5 npoiykra | g/

Hap

"1

e (/’m/ X\l_//’
2 2
i \2-1/ Konnencar
Brixoxa

IPOJYKTa

! 2 3

TITpuGops
MECTHBIE

Iur
peaxTopa

Puc. 8. @yHKIHOHANbHAA CXEMa ABTOMATH3ALMH PEaKTopa

[Tpu ocTHkeHUM NPOAYKTOM B PEAKTOPE MPEAEIBHO JOIMYCTUMOrO YPOBHSI 3M CHTHAJ C
NepBUYHOTO TIpeoOpazoBates (1o3. 1—1), ycTaHOBIEHHOTO 1O MECTY, MOCTYMAeT Ha BTOPUYHBIN
npubop (mo3. 1-2) X01, koTopblil HHULMUPYET CpabaThIBaHWE CBETOBOM IperylnpenuTebHON
CUTHANM3anuy (Ha muTe BKitoyaercs tammna HL1) YO1.

Harpes npoaykra B pe3epByape npou3BoauTcs napoM. IIpu 3Tom TemmnepaTtypa mpoaykra
Ha BBIXOJIE M3 pe3epByapa KOHTPOJIMPYETCS IaTYUKOM TeMmIieparypbl (mo3. 2—1), curHain c
KOTOPOTO TMOCTYITaeT Ha HW3MEPHUTEIb-PErynsiTop Temneparypbl (mo3. 2-2) XO02. Ecmu
TeMIepaTypa TpoAyKTa He paBHa 3amanHO# 350°C, TO M3MepHTeNb-peryyisaTop TeMIepaTyphl
chopMHpyeT KOMaHIy YHpPABICHHS Ha HCIOTHUTEIBbHBIA MexaHmsM (mo3. 2-3) Y02 mus
YMEHbBIIICHUST WM YBEIUYCHHs [MOJAYd mapa. YmpasieHue apurarenem memankd M1 (YO03)
NPOM3BOJIUTCS C TOMOINBIO KHOMOK py4Horo ymnpaeinenus SB4 (X03) u SBS5S (X04),
YCTaHOBJIEHHBIX Ha mwMTe. [lo MecTy B JaHHOM cilyyae YCTAaHOBJIEH MarHUTHBIM IycKaTellb
nsuratens memanku KM1 u kHomku aBapuifHoro otkimodeHuss memanku SB3 (X05). Ilpu
paboTaroieM jaBurarene Memanku M1 Ha mmre BKIO4aeTcs curHajibHas jgamma HL2 (YO05).
[Tonoxenune kmovya ynpasiaeHus SAl (X06) ompenenser pexuMm yopasieHus: ~A”
aBToMaTtuyeckui, “D” — nuctaHUMOHHBIN (pyuHOif). [Ipn aBTOMaTH4YeCKOM peXUMe YIpaBlIeHHE
UCTIOJIHUTENIBHBIM MEXaHM3MOM IMojaud mapa (mo3. 2-3) NpoU3BOIUTCS H3MEpUTENeM-
perynaTopoM TeMmieparypbl (1mo3. 2—2), a Npu JUCTAHIIMOHHOM — OMNEPaTOPOM, C IOMOIIBIO
kHonok ympasnenus SB1 (X07) u SB2 (X08) (“Mensie”, “bomnbiie”).



3aoaua No26. Aemomamuueckoe ynpagjieHue napoeapoyHoil MauiuHou
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Prc. 9. Oynxiponansnas cxema aBTOMATH3AUHAH
apoBapOYHOH Kamepsi

B cxeme npexycmotpena OJ0KHpOBKa OT KOHIIEBOTO BhIKItouarens (1mo3. 3) X01, koropas
HE /12T BO3MOXXHOCTH BKJIFOUEHHUS CUCTEMbl aBTOMATUKHU U MOJIA4M apa MPH OTKPBITHIX JBEPSIX
napoBapoyHoii kamepsl. Jlammoit HL1 (YO01) curnanusupyercst OTKPBITOE IMOJIOKEHHUE ABEpei
kamepbl. [Ipu He0OX0AUMOCTH OJIOKUPOBKA MOKET OBITh OTKIIFOUeHA KHOMKOM SB1 (X02).

Tepmoconporusienue (mo3. 1-1, 3-1) (X03-X04) odecrnieunBaeT n3MepeHne TeMIepaTypsbl
NIapOBO3YLIHON CpeJlbl B Kamepe.

Jlns paboThl Kamepbl B aBTOMAaTUYECKOM pEXHMME HEOOXOAMMO K04 ympasieHus SA1
(X05) ycranoButh B mosokeHue “A”. [Ipu 3TOM Ha 3JICKTPOMArHUTHBIA KianaH (mo3. 2-3)
(Y02) monmaetcsi ympapisioiiee BO3ACHCTBUE, KiIanaH cpabaThiBaeT, OTKPBIBAs Mogady mapa B
kamepy. Bximowaercs curnanphHas jamna HL2 (Y03) — “Kamepa pabGotaer”. M3mepeHHOE
TEKyIllee 3HaYeHnEe TeMiepaTypbl B kKamepe (mo3. 1-1) (X06) cpaBHHBaeTCs ¢ €ro 3aaHHBIM Ha
npubope (1mo3. 1-2) 3HaueHUeM, B pe3yabTaTe 4Yero YIpasJsiollee BO3ICHCTBUE MOCTYMAeT Ha
UCTIOMHUTENBHBIN  MexaHu3Mm (mo3. 1-3) (Y04), koropblit dYepe3 peryinupyroiuii oprad
BO3/ICCTBYET Ha Mojady napa B kamepy. Cucrema IMO3BOJISICT MOJJCPKHUBATH TEMIIEPATypy
MIapoOBO3AYIIHOM Cpelbl B KaMepe B Auana3zoHe 75—85 °C.

Temmeparypa B LIEHTpe KOJIOACHOr0 OaToHa KOHTPOJIUPYETCS C MOMOIIbI0 KOMILJIEKTa
puOOPOB, COCTOSIIETO U3 UTOJIbYATON TepMonapsl (1mo3. 2—1), koTopast mocie 3arpy3ku KaMepbl
pamMaMu ¢ KOJOAacCHBIMHU H3JIENUSMHU MOMELIAETCS B OJMH M3 0aTOHOB, U BTOPUYHOTO MpubOpa
(mo3. 2-2) (X07). OkoHYaHWE LUKIA TEPMHUUYECKOH O0OpabOTKHM ONpeaessIeTcs 3aJaHHBIM



3HaUEHUEM TeMIlepaTypbl B Toimie OaToHa. JloCTrkeHWe 3aJaHHOW TemrepaTypsl B OaToHE
NPUBOAUT K cpabareiBaHuio 3BykoBoW curHanm3anuu (HA1) (YO05) um aBTOMarmueckoi
OMOKMpPOBKE IMOJA4YM TMapa B KaMepy IIyTeM BbLAAYM YIPABIAIONIETO CHUTHANIA Ha
9JIeKTpoMarHuTHeIN KiamaH (1mo3. 2—3) (Y06). OnHoBpeMEHHO ¢ 3aKphITHEM KiamaHa (1mo3. 2—3)
racHeT curHaibHas jgamna HL2 — “Kamepa paGotaer” u Bitodaercs curHaibHas gammna HL3 —
“Kamepa Hne paboraer” (Y07). Jlnsg BBIKIIOYECHHsS] CHUTHaja 3BYKOBOW CHUTHAIHM3AIlUN
npeaycMorpena kaonka SB4 (X08).

[Ipu pabore cuCTeMBI B pPEKUME PYYHOTO YIpaBICHUs KIOY yrpaBiaeHus SAl
ycTaHaBiuBaeTcss B mojoxenue “P”. Ilpm 3TOM KOMaHIHBIE CHTHAJIBI HA HCIOJHUTEIbHBIC
MexaHu3Mbl (1o3. 1-3, 2-3) momaroTcsl OnepaTopoM TMOCPEIACTBOM KHOIOK yrpaBieHus SB2
(X09), SB3 (X10) (“Mensbiuie”, "bonbiie”) u SB5 (X11), SB6 (X12) (“OTkpbITh”, ”3aKphITh”).
BusyanpHoe HaOmiofeHue 3a TemIepaTypod MapoOBO3IYIIHON cpelasl B KaMepe W B LEHTpe
0aToHa OCYLIECTBIISIETCA IO MTOKA3aHUSAM H3MEpUTENs TeMIeparypbl (1o3. 3—2), CBSI3aHHOIO ¢
JaTYUKOM Temreparypsl (1103 3— 1), u Bropuanoro npubopa (1o3. 2-2).

Maxkcumanouolii 0411 34 RPAKMUYECKYI0 padoomy cocmaensem 20,
MUHuUMaavioli oann 11.




MunuctepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deneparuun

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCKkuil HallMOHATBHBIA UCCIEN0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpagnenune noarotoBku 13.04.02«1eKTPOIHEPreTHKA U 3JIEKTPOTEXHUKA))
IIporpamMmma noarotoBku « MHHOBALIMOHHBIE TEXHOJOITMH B JIEKTPOXO03SAHCTBE
HedTeXMMHYECKHX NpeInpUusaTH

Bomnpocsl k 3xk3aMeny
ITo nuciumnnrae «MUKPOIPOLIECCOPHBIE CUCTEMBI YITPABJICHUS SHEPT€THYECKUMHU
00BEKTAMI)

1. Omnpenenenue u cTpykrypa mnporeccopa. LllunHas ctpykTypa cBs3edl B
MHKPOIIPOLIECCOPHON CUCTEME.

2. ApxXuTeKTypa u peKUMbI pabOThl MEKPOIPOIIECCOPHBIX CHCTEM.

3. ®DyHKIMU U cXeMa BKIIOYEHUS MPOLIEccopa.

4. CrpyKTypa MOAYJS MaMsITH U QYHKIUH TAMSTH.

5. Crpykrypa 1 QyHKIHH YCTPOWCTBA BBO/Ia-BHIBO/IA.

6. Kraccudukanus u cTpykTypa MUKpPOKOHTpoJuiepoB. [Iporieccoproe siapo
MUKpPOKOHTpoJuiepa. I1aMsATh mporpamm U TaHHBIX MUKPOKOHTPOJLIEPA.

7. Opranuzanus CBsi3u MUKPOKOHTPOJIIEpA C BHEILIHEH Cpeloil U BpeMEHEM.
BcnoMorareinbHbIe annapaTHble CpeIcTBa MUKPOKOHTPOJLIEPA.

8. ApxuTexTypa MEpCOHAIBHOTO KOMIIbIOTEpa. Y CTPOMCTBA, BXOMASIINE B
COCTAaB MEPCOHATBHOTO KOMIBIOTEPA.

9. IlpombIlIUIGHHBIE W  BCTPAaWBaeéMbl€ KOMITBIOTEPBI, WX apXUTEKTypa.
Oco0eHHOCTH TPOrPAMMHOT0 00ECTIeYeHHs] TPOMBIIIIEHHBIX KOMIIBIOTEPOB.

10. IIpomslieHHBIE KOHTPOJUIEPHI, CTPYKTYpHBIE KOMITOHEHTBI
KOHTpoJuiepoB. Kiaccudukanus KOHTPOJLIEPOB.

11. S3pikM  mpOrpaMMHUPOBaHUsT  KOHTpOJUIepoB. CTpyKTypa CHCTEMBI
NOJMOTOBKMA MPOTpamMM MPOMBIIIICHHBIX KOHTposuiepoB. Kpurepun BbeiOOpa
KOHTPOJUIEPOB.

12. Onucanue  UEHTPAIM3UPOBAHHOW W PACHPEACIICHHONW  CHCTEM
aBTOMAaTU3aLMH C IPUMEHEHHUEM MPOMBILIJIEHHON CETH U PaCIpPEAEICHHBIX CUCTEM
CBSI3U C OOBEKTOM.

13. ITporpaMmHO-TeXHHUYECKHE KOMILIEKCHI Ha 0a3e koHTpoiuiepoB (IITK).
Xapakrepuctuku [1TK. Knaccudpuxanus I[TTK. Ocobennoctu Boi6opa I1TK.

14. Iudpossie npomeinuieHusie cetu (LIIC). TpebGoBanua x HIIC.
Xapakrepuctuku ocHOBHBIX cTaHaapTHbIX LIIC. Uepapxus ACY TII u LIIC.



15. Vcrpoiictea  cBsisu ¢ obosektom  (YCO).  Hopmupyroriue
npeodpazoBarenu. Juckpernoie Moayau Y CO. Ananoro-mugpossie Y CO.

16. TumoBble cpeicTBa OpraHU3AIMH YEJIOBEKO-MAlTUHHOTO HHTepderica.
SCADA-cucreMsl.

MakcumanbHblii 04171 3a IK3AMEH COCMABIACH 40, MUHUMATbHLI Oa1 24.
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