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BBenenue

Hacrosmuit yueOHbIi 1a00paTOPHBINA MPAKTUKYM IpeaHA3HAYEeH IJIS1 CTYJICHTOB
TEXHUYECKUX BBICHIMX YUYEOHBIX 3aBECHUHM, M3Y4alOIIMX OCHOBBI ABTOMATHKH U
aBTOMAaTHU3AlMKM TMPOLIECCOB HA JIOOBIX NPEANPUATHAX, B TOM YHUCJIE M MHUIIEBBIX
MIPOU3BO/ICTB.

B ocHoBy y4eOHOro mocoOusi MOJOXKEH KypC JIEKIMH, YUTAEMBIX CTYIEHTaM
ATpOonpoMBIIUIEHHOTO  (akyyibreTa JIOHCKOrO rocyJapCTBEHHOTO TEXHHUYECKOIO
YHUBEPCUTETA.

B nocobun omnucansl paboThl, IPEACTaBICHHbIE B (PU3NYECKOM IPAKTHUKYME IO
pazneny «OCHOBBI aBTOMAaTH3alMy IIPOU3BOACTBEHHBIX IpoleccoBy. Llenb npakTtukyma
3aKJII04aeTcss B QOPMUPOBAHUN KOMIIETEHTHOCTEH, SIBJISIOIIMXCSI COCTABHBIMHU YacCTAMHU
o0mIenpogecCHOHaNbHBIX KOMIIETEHTHOCTEH:

- npeomemHoOlu — CBSI3AHHOW CO CIIOCOOHOCTBIO aAHAJIM3UPOBATh H
JNIEUCTBOBATh C IIO3ULHUHA OTHOEJIBHBIX O00JacTE YeI0OBEUYECKOU
KYJbTYPBbI, B YACTHOCTH C ITO3UIMHM HAYYHOI'O METO/1a TO3HAHUS;

—  coyuanvbHoU — MpEnoararoileid HaTu4ue ClnocoOHOCTH JIEHCTBOBATh B
COLIMYME C yYETOM APYIUX JHOJEH;

—  JIUYHOCMHO20  CAMOCOBEPUICHCMBO8AHUsT —  3aKIIOYarollelcs B
OpUOOpEeTEeHUH  OMbITa  LiEJerojaraHus, caMooOpa3oBaHMs U
CaMOKOHTPOJIS;

- uH@popmayuoHHou — TpeayCMaTPUBAIOUIEH BIIaJIEHUE CIIOCOOHOCTHIO

paboTath ¢ pa3HbIMU UCTOYHUKAMHU HH(POPMAIIUH.

TexHuyeckuil mporpecc BO BCEX OTPACisX MPOMBIIUIEHHOCTH BO MHOTOM
ONpeIeIAeTCs YPOBHEM ABTOMATH3aLIUH IPOU3BOJICTBEHHBIX IIPOIIECCOB.
ABTOMAaTH3aIMsl TPOILIECCOB  MOBBIIAET MPOU3BOJUTEIBHOCTh TPYyJAa, CHUKAET
YUCJIEHHOCTh OOCIY>KHUBAIOIIETO TE€pPCOHaNa, YJIy4IllaeT YCIOBUS TpyJa, MO3BOJISET
MOBBICUTh KA4E€CTBO TMPOAYKIMU U CHU3BUTh €€ Ce0eCTOMMOCTb, YBEIMYUBAECT
MIPOU3BOJIUTEIIBHOCTh 000PYJOBaHUS, YMEHBIIAET OpaK M OTXOAbl MPOU3BOICTBA,
CHIDKAeT aBapUHHOCT, U TOBBbIMAET 3G(PEKTUBHOCTH BEICHHUS TEXHOJOTMYECKUX
MPOLIECCOB.

VYcnexu B 00nacTy aBTOMATH3allMM TPOIECCOB B TMHINEBOM IPOU3BOJICTBE B
3HAUUTETHLHON MEpEe 3aBUCAT OT TPAMOTHOTO MPOSKTUPOBAHHUS, MOHTaka U d(PHEKTUBHOM
AKCIUTYaTallul BHEAPSIEMBIX B MPOU3BOJICTBO CHCTEM KOMILJIEKCHOW aBTOMAaTHU3AllMU C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  CPEJICTB  BBIUMCIUTENbHOM  TexHUku (OBM,
KOHTPOJIJIEPOB, MUKPOIIPOLIECCOPOB).

OKcrutyaTalus CHUCTEM KOMIUIEKCHOW aBTOMATHU3allui TpeOyeT OT HMHXKEHEPOB-
TEXHOJIOTOB U WHXEHEPOB-MEXAaHUKOB, PA0OTAIONIMX HA COBPEMEHHBIX MPEANPHUATHUIX,
OTPE/ICICHHOT0 MHHUMyMa 3HAaHUM IO OCHOBAM HW3MEPUTEIBLHONW TEXHHKH, OCHOBAM
ABTOMATHKU U aBTOMAaTHU3AI[UU TTPOU3BOJICTBEHHBIX MPOIIECCOB.

JlaHHOe yueOHOe MmocoOue CTaBUT IENbI0 JaTh CTYJ€HTaM CBEJICHHUS O HauboJiee
pacnpoCTpaHEHHBIX H3MEPUTENbHBIX MpeoOpazoBaTenax (JaTuMkax) W METoJAax
U3MEPEHUS TEXHOJIOTHYECKUX IMapaMeTPOB.



1. TeopeTquCKHe OCHOBBI CUCTEM HpOMBIIHHeHHOﬁ aBTOMAaTHU3alnn

ABTOMAaT — 3TO YCTPOMCTBO, OCYLIECTBJISIONIEE HEKOTOpPHIM mpolecc 0e3
HETIOCPEACTBEHHOTO y4acTusl 4esioBeKa. [losBieHne nepBsIx aBTOMaTOB OTHOCUTCS
K TJIyOOKOHM JPEBHOCTH — 3TO ObUIM Yachl U MEXaHMUYECKHE WUTPYIIKH, KOTOPHIM
npuaaBaid popMy yeIoBeKa WU )KMBOTHOTO. MI3BeCcTEeH aBTOMAT B BU/JIE JIETAIOIIETO
royiyos (rpek Apxutac — coBpeMeHHUK [1naToHa), aBToMathl B BU/I€ BOJSHBIX YaCOB,
TOPrOBBIA aBTOMAT, ABWXKYyIMecs ctatyu (I'epoH Anekcanapuiickuii). B cpeanue
BEKa OBLIIM CO3/IaHbl aHAPOUIbl — MEXAHHUYECKHUE CYILIECTBA, KOMMPYIOIINE YETOBEKA.

Jlo HemaBHEro BPEMEHM aBTOMAThl CTPOMIIM, YTOOBI 3aMEHHUTh YEJIOBEKA MpU
BBITIOJTHEHUH (PU3UYECKH TsDKEIoM U omacHoi pabotel. B 40-x romax XX Beka
MTOSBWJIMCh ABTOMAThI, BBIMOJHAKOIINE HEKOTOpPHIE BHUABI YMCTBEHHOIO TpyJa -
YIPaBISIONIUE aHAIOTOBbIE U IU(PPOBBIE BEIYMCIUTENbHBIE MalinHel — YBM, ABM,
I[IBM. IIpumeHeHne aBTOMAaTOB MOBBICHIIO IPOU3BOAUTENBHOCTD TPYAA, TOYHOCTh U
CKOpPOCTb BBITIOJIHEHUSI TIPOU3BOJACTBEHHBIX OIEpalnid. ABTOMAThl HCIIOIb3YIOTCS
Ui OCBOOOXKJIEHUSI YEJIOBEKAa OT YTOMHUTEIBHOIO M OJHOOOpPAa3HOro TpyAa, OT
BPEIHBIX U OINACHBIX YCJIOBHM pabOThl. ABTOMAaThl — OCHOBAa TEXHOJIOTMYECKOTO
nporpecca.

[Tox TepMUHOM «ABTOMAaTHKa» OHUMAOT:

1)  obmacTb TEOPETHYECKUX W TPHKIAJAHBIX 3HAHWHA 00 aBTOMATHYCCKH
JNEUCTBYIOIUX YCTPOMCTBAX M CUCTEMax. TepMHUH «aBTOMATHKa» I10Jpa3yMeBaeT
MEPUOJT UCCIEAOBAHUIN M MPAKTHYECKUX pa3pabOTOK B 00JACTH aBTOMAaTUYECKOTO
perynupoBanus u ynpasiieHus 10 40-x rogoB XX cronerusa. B 40-e rogst XX Beka
BO3HMKJIO HOBO€ HAay4YHOE€ HAlpaBlieHWEe — KuOepHeTHKa. B paMkax KuOEpHETHKH
MOSIBUJIACh TEXHHYEcKas KuOepHeTHMKa. ABTOMAaTMKa — 3TO COCTaBHas 4YacTh
TEXHUYECKON KNOEPHETUKH;

2)  COBOKYITHOCTh MEXaHHM3MOB U YCTPOWCTB, IEHCTBYIONINX aBTOMATHYECKH.

XXI Bexk — 3TO 3moxa pacuBeTa aBTOMATHUKH, TOTAJIbHOTO IMPOHUKHOBEHUS
aBTOMATHUKH B KU3Hb YeJIOBEYECKOro olmiecTBa. Mbl yxke He MbICiIuM cels Oe3
KOMITBIOTEPOB, MOOWJIBHBIX TelIehOHOB, KOHTPOJUIEPOB, MHUKpOIpoIeccopoB. Bcee
TO CTaJl0 BO3MOXXHBIM B pe3yJibTaTe OypHOIO, PEBOIIOIMOHHOTO Pa3BUTHS
AIEKTPOHUKHU U MUKPOSJIEKTPOHUKH ¢ Havana 80-x rooB XX CTOJIETHS.

YcTpolicTBa  aBTOMATHMKM — PEIIAKOT  CIEAYIOIIWE BaXXHEUIIME 3aayu:
ABTOMATUYECKOI'O0 KOHTPOJS TEXHOJOIMYECKUX I1apaMeTpOB, aBTOMATHYECKOIO
pPEryJIMpOBAaHMS M ABTOMATHYECKOTO YIIPABIEHHUS NPOLECCAMH, TEXHOJIOTHYECKOU
CUTHAJIM3AIMH, TUCTIETYEPU3aLNUN, POOOTH3ALIUH.

Knaccudukanus aBTOMaTHYECKUX YCTPOMCTB U CUCTEM.

[Io Ha3HAYEHHIO AaBTOMATUYECKHE YCTpPOMCTBAa MOAPA3ACIAIOTCA Ha
CJIEYIOILIHE CUCTEMBL:

- CHCTEMBl aBTOMATHYECKOrO0 KOHTPOJIS, MNPEIHA3HAYEHHBIE ISl IMOJyYEHHUS
MH(GOPMaLIMU O YUCIIEHHBIX 3HAYEHUSIX BBIXOJHBIX TAPAMETPOB OOBEKTOB;

- CHUCTEMBbl _aBTOMATHYECKOTO  DPETYyJMPOBaHUsA, MPEIHA3HAYEHHBIE I
M3MEHEHHUS BBIXOAHBIX IapaMETPOB OOBEKTOB MO 3aJaHHOMY (WJIM Hamepen
HEU3BECTHOMY) 3aKOHY BO BPEMEHU;

- CHCTEMbl aBTOMaTHYECKOT0 YIIPaBJICHUs, TPeAHA3HAYEHHBIE 1JI11 00ecreyeHus




m000T0 TpeOyeMoro pekuMa paboThl OOBEKTOB yIPABIICHNUS,

- CHUCTEMBI 3alllUThl U OJIOKMPOBKH — JIJISl 3AIIUThl OOBEKTOB YMPABICHUS OT
HEJOMYCTUMBIX COCTOSIHUI, KOTOPbIE MOTYT IIPUBECTU K aBapHH, U UX OJIOKUPOBKHU B
OTKJIIOYEHHOM COCTOSIHUU JI0 YCTPAHEHUS MPUUMHBI aBAPUUHOTO COCTOSIHUS;

- CHCTEMBbI __ aBTOMATUYECKOW  CUTHAIM3AIMU  —  JJI1  OIOBEIICHUs
00CTy’KUBAIOLIET0 MEPCOHAIIA O COCTOSIHUM O0BEKTOB yIPABIICHUS;

- CHUCTEMbl JIUCTAaHIMOHHOTO VIOpPaBICHUS — JJIsl YIpaBJieHUS OObEKTaMU Ha
PAcCTOSTHUH, PX KOTOPOM YHICJIO JIMHUHA CBSI3U PABHO YHCITy KAHAJIOB yIPABIICHNUS,

- CHCTEMBI TEJICYIIPABICHUS — JIJISl YIIPABJICHUS 0OBEKTAMU HA PACCTOSHUH, TIPU
KOTOPOM HUCITOJIB3yETCSI MUHUMAIbHOE KOJIMYECTBO JIMHUMA CBSI3H.

[To pony moTpebasieMol SHEPTHH CUCTEMBI aBTOMATHKU TOAPA3ICISIIOTCS Ha
ANEKTPUICCKUE (9TIEKTpOHHBIC), THIPABINYECKUEC, MTHEBMATHYECKHE,
KOMOMHUPOBAHHBIE.  DJIEKTPUYECKUE  (IJEKTPOHHBIE)  CHUCTEMBI  MOJIYYUIIU
HauOoJIbIIIee PACTIPOCTPAHEHHE, TAK KaK dJIEKTPUUECKHE CUTHAIIBI HanOoJiee y100HbI
JUTSL CO3/IaHMSI aBTOMATUYECKUX, TEIEMEXaHUUECKUX U BEIYMCIUTEIbHBIX YCTPOUCTB.

ITonatne 00 aBTOMATHYECKOM KOHTPOIJIC. I/I3MCpI/IT€J'IBHI>I€ Hp606p330BaT€J'II/I,
JaTYUKK, UX OCHOBHBIC XaPAKTCPUCTHUKH.

ABTOMATUYECKUN KOHTPOJIb TEXHOJOTHUYECKUX apaMETPOB TECHO CBS3AH C UX
W3MEpEeHUEM. 3a7jauy U3MEPEHUS BBIMOJIHIET U3MEPUTENIbHAs 1enb. OHA COCTOUT U3
COBOKYIHOCTU HW3MEPUTEIBHBIX Mpeodpa3oBareyiel - YCTPOMCTB, B KOTOPBIX
pean3yeTcsl B3aMMHO-OJTHO3HAYHAsI 3aBUCHMOCTb MEXKJY BXOJHOW W BBIXOJHOM
BenMuuHamMu. [lepBUYHBI  W3MEpPUTENbHBIA  MpeoOpa3oBaTeslb  Ha3bIBACTCS
JNATYAKOM.

HauGomnbiiee pacnpocTpaHeHHe B aBTOMATHUKE TMOJIYYUIM DJICKTPUUYECKUE
JaTYUKH, KOTOpPbIE MOXKHO TMOJAPA3ACIUTh Ha JIB€ OOJbIIME  TPYMIIbL
napamMeTpuyecKre U TeHepaTtopHbie. [lapaMeTrpuyeckue JaT4uku TpeodpasyroT
HEIJICKTPUUYECKHE BXOJHBIC CHTHalbI B H3MeHeHue mnapametrpoB R, L, C, M
(aKTMBHOTO COMPOTUBIICHUS, THAYKTUBHOCTH, EMKOCTH, B3AUMHON MHIYKTUBHOCTH)
BBIXOAHOM 1enu. llapamerpuyeckue HaTYMKU MOAPA3LAEISAOTCA Ha JaTYUKHU
AKTUBHOT'O COINPOTHUBJIEHUS (KOHTAaKTHBIE, PEOCTATHBIC, IMOTEHIIMOMETPUUECKHUE,
TEH30METPUYECKUE, TEPMOPE3UCTOPhI) M JATYUKU PEAKTUBHOTO COMPOTHUBIICHUS
(MHIYKTUBHBIC, B3AUMHO-UHIYKTUBHBIC, MATHUTOYIIPYTHE, EMKOCTHBIE).

['enepaTopHble TaTYUKU TTpeoOpa3yroT Bxoanyto BenuunHy B DJ1C unu tok. K
HUM  OTHOCATCS TEPMODJEKTpUUECKHE (TepMmomapbl), MbE303JEKTPUUECKHUE,
TaxOMETPUUYECKHUE, HEKOTOPbIE (DOTOANEKTPUUECKUE TATUUKHU U JP.




2. ITonstus o JAUCKPCTHBIX WU aHAJIOTOBBIX CUT'HAJIAX

Juckpemnulii cucnan — 3TO CUTHAJT KOTOPBIH HMMEET TOJNBKO JIBa COCTOSHHS
JIOTHYECKOTO HYJISl WU JIOTUYECKON eTUHMIIBI (TyMOJIep BKJIIOYEH WM BBIKITIOUEH) WIIH
(ecTh cuUTHAJ WM HET CUTHAA).

Huckpemuvle 6x00bl — 5mo BXOJAbI, 3HAUEHHS] CUTHAJIIOB HA KOTOPBIX CIIOCOOHBI
NPUHUMATh TOJBKO JIBa COCTOSHHSI — JIOTUYECKOTO HYJS M JIOTUYECKOH eIWHHIIBI.
JIpyrumu cioBaMH, MOXHO CKa3aTh TaK, HA BXOJIE €CTh CHUTHAJ WJIH HET CHTHAla T.e.
cpaboTan JaTuuK Wi He cpabortana. Hampumep, eMKOCTh MMEET J1Ba JaTYMKA YPOBHS
(BepXHUI ¥ HUKHHUI) M BOJIa 3alIOJTHIJIA HAIIOJIOBHHY €MKOCTh (puc.l).
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Pucynoxk 1 — CxeMa moaxIt0ueHus: AUCKPETHBIX AaTdynukoB K [TP200
(Ha mpuMepe AaTYUKOB YPOBHS)

Jlo BepxHEro naTtyuMka BOJA YPOBHS HE JOCTHUIVIA, CIIEJOBATEIBbHO, AATYUK HE
3ambikaeT KOHTakT 220 B u Ha auckpetHsiid Bxof (DI3) xoHTpomnepa HanpspKeHUsT HE
noctynaet. [Ipu atom [1P200 BocniprHUMAET OTCYTCTBHE HA CBOEM JUCKPETHOM BXOJE
220 B kak JJOTMYECKHAN HOJIb ¥ IIPOTPaMMa «IIOHUMAET» YTO BOJIA HE JOCTUTJIA BEPXHETO
natunka ypoBHS. C JaTYMKOM HIDKHETO YPOBHS OOpaTHas cUTyalusi T.K. BOJa
3aM0JIHWIIA HH>KHIOKO YacTh EMKOCTH M 3aMKHYJIa KOHTaKThl JaTYMKA, CJIEI0BATEIIBHO, 110
AJIEKTpUYECKOM 1ienu nomea Tok (220 B unu 24 BoabT B 3aBUCUMOCTH OT MOAU(DUKAITUN
[1P200) na nuckpetnbiii Bxoa (DI2). Hanuume HampspkeHuss Ha AUCKPETHOM BXOJIE
KOHTPOJUIEp BOCHPUHHUMAET KakK JOTHMYECKYH eauHuly, u nporpamma B [IIK
«TIOHUMAaeT» 4TO BOJA JIOCTUTJIA AaTdyvka HrbkHero ypoBHs Y (H), Ho He mocTuria
BepxHero J[Y (B). Ha kakom pacCTOSIHUM HaxOAUTCSA BOJA MEXKIY HUXKHUMH H
BEPXHUMH JIATYUKAMU YPOBHS KOHTPOJIJIEP HE 3HAET MOTOMY UTO (PUKCUPYET TOJIHKO JBa
JTVMCKPETHBIX 3HAUCHHS HA JTATUUKAX.

Jatuukamu, GOPMUPYIOIIUMH AUCKPETHBIA CUTHAJ, SBJSIOTCS KHOMKUA PYyYHOTO
yIpaBJieHUsI, KOHIIEBbIC JTATYUKH, TaTUNKU ABWKESHUS, U JIP.

Jluckpemuvie 6b1x00bl POrPAMMHUPYEMOTO pEJI€ TAKKE MMEIOT JIBa COCTOSHUS -
BKJIIOUYEH M BBIKJIIOYEH T.€. OHHM 3aMBIKAIOT AJIEKTPUYECKYIO LIENb B KOTOPOW HAXOIUTCA
MIPUBO/I UJIU Pa3MbIKAIOT.



Cdepa npumeHeHHs] TUCKPETHBIX BBIXOJOB OUYEBUHA: SJIEKTPOMArHUTHBIE pelle,
CHJIOBBIE ITyCKaTelH, 3JIEKTPOMAarHUTHBIE KJIalaHbl, CBETOBbIE CUTHAIM3ATOPHI U T. 1.

Ecnu HeoOXonuMmo 3HATh KOHKPETHBIM YpOBEHb 3alOJIHEHHUS BOJOM B JaHHOE
BpeMs, TO HYKHO CTaBUTh MHOXXECTBO JIaTYMKOB YPOBHS B €MKOCTb WJIM UCIOJIb30BAThH
JaTYMK YPOBHS Ja3epHOro (yJbTPa3ByKOBOTO) THIA, KOTOPBIH MOKaXeT KOHKPETHOE
3HA4YEHHUE T.€. ero BeMMUMHY. Takue JaTYMKU MOChUIAIOT HE JUCKPETHOE 3HaYeHue (ecThb
BOJIa B EMKOCTH WJIM €€ HET), a U 3HaueHHue (pu3nyecKol BEJIMYUHBI, B JaHHOM CIydae
paccTosiHue OT JaT4MKa J0 TMOBEPXHOCTH BOJBI. JaT4MKM MOJAOOHOTO THUIIa HA3bIBAIOTCS
aHaJIOTOBBIMH, COOTBETCTBEHHO JIOJKHBI OBITh M aHAJIOTOBBIE BXOJIbl HA KOHTPOJLIEpE.

Ananozoewlii cucnan — 3TO HENPEPHIBHBIA CUTHAJ, BEJIWYMHY KOTOPOTO MOXKHO

M3MEPUTH B JII000I MOMEHT BpEMEHHU (JIaBlICHUE, TEMIIEPATYPY, PACXO U JP).
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AHaNoroBbIN CUrHan
Pucynoxk 1 — O6mmii B aHamoroBOro CUrHasia
AHAJIOTOBBIC BXOAbI KOHTpOJLUIEPa — O3TO BXOABl Ha KOHTPOJUIEPE

BOCIIPUHUMAIOIINE aHAJIOTOBBIE CUTHAJIbI. AHAJIOTOBBIE CUTHAJBI MTEPEIAI0T KOHKPETHOE
3HaYeHue (pU3nuecKoil BeMWYUHBI (JIaBJIeHUE, TeMIeparypy, pacxoa u ap). Eciu Gonee
rIyOOKO PacCMOTpPETh JaHHBIM BOMPOC, TO aHAJIOTOBbIE AATYMKU MEPEIAIOT BEIUYUMHY
TOKa WJIH HAaNpsHDKEHWE B KOHTPOJUIEP, a4 B KOHTPOJUIEPE HANPSHKEHUE WU TOK
MEPECUUTHIBACTCS MPOrPaMMOU B KOHKPETHOE 3HAYEHUE U3MEPSIEMON BEJTNYMHBI.

Takum 00pa3oM aHAJIOTOBBIM CHTHAI — 3TO JIOOOW HEMPEPHIBHBINA CUTHAI, IS
KOTOPOIO M3MEHSIOLIASCSA BO BPEMEHHU XapaKTepUCTHKA CUTHAJIA SBJISIETCS
IIPEJCTABIEHUEM HEKOTOPOU APYrod U3MEHSIOIIENCS BO BPEMEHU BEJTUYUHBL.



JlabopaTtopnas paGora Nel
ITocTpoeHue MpoOCTON JJIEKTPUYECKON Lenu

IICJ'IL: IMOJYYHUTD IPAKTUICCKUEC HABBIKU ITOJAKIFOUYCHUA 3JI€KTpH‘ICCKOI>'I OeIIn.

3axaun:

e U3y4uTh BHUJIBI TOKA U UX OTINYUS;

e I3yuuTh 000pymOBaHHE IJIs TIOAKITFOUYCHUS ICKTPUIECKOil enu (puc. 1);
Oo6opynoBanme: motop-peaykrop Ha 220 B, motop-peaykrtop Ha 24 B, namma
HakasiBaHus Ha 220 B, snexktpuyeckue npoBoja, UCTOYHHMK nuTanus Ha 220 B, Giok
nuTanus 24 B, KHONKa BKIIFOUEHUS «KITIOU.

Iopsiaok BhINOTHEHUE PA0OTHI:

e CoOpaTh MpOCTYyHO CXEeMy OdJieKTpuueckor menu (pucyHok 1.2) mius motop-
penykropa Ha 220 B u 24 B u namnsl HakanuBanus 220 B;
o [loaKIIOYUTH ANIEKTPUUECKYIO IIeTh Ha MPAKTHKE U MAHUITYJIUPOBATH CUTHAJIOM;

WcTouHME Toka

MpHeMHwK
ANEKTPHYECKON
3Heprm

.__Fpﬁ_f—’"' Jamblkatolliee

Mposoga .
yCTpoHCTEO

Pucynox 1 — I[pocreiimias saexkTpudeckas 1emnb (Jlamrnoyka, 6atapest 1 KHOTKa
COEIMHEHBI ITPOBOJIAMM )

+| -

Pucynok 2 — I[IpocTast anexkrpruyeckas LUelb.

3anaual. Beruuciauts notpedisiemyro MoiHocTh notpedutens. P=U* (BT)



JlabopaTropHast paboTa Ne2
ITocTpoenue mpocToii djIeKTPpUIECKOM nenu ucnouab3ys I11P200

Hean: npumenuts nporpammupyemoe pese [IP200 B kadecTBe «kitoua» B MPOCTOM
AIEKTPUYECKON LIEeTIH.

3axaun:

e I3yunTh cXeMy MOIKIIOYCHHS SJCKTPHUSCKON IEeNH MO TUCKPETHBIM BXOJaM H
Bbixoaam [1P200 (pucynok 1 — 2).

IMopsaok BeINoJIHEHUE PA0OTHI:
e Tloakmrounth auckpetHbie natuuku k [1P200 (pucyHok 2);

o [loAKITFOYNTH JICKTPUUCCKYIO IICTIh YIIPABICHUS PUBOJIOM (PUCYHOK 2).

~220 B ~220 B 24B BN 24B  BMN2
N1| L N2| L 2 L

i
i

Pucynok 1 — CxeMa noakIt0YeHUs] AUCKPETHBIX AaTYUKOB K [TP200

[TI CT1[T1 [T1

—|l=2=lan|m| = w| = ~|=|co
88888%88§888
-{ 15116 (17 |1 —_

i %###%#1]L

Pucynok 2 — Cxema nonkitoueHus Harpy3ku k [1P200.

+ IIpmBoj
| — 24B

3apaua Nel. [lpu cpabareiBanuu natumka (11) Bxmrouaercs mpuBon QIl, a mpu
cpabateiBannu gatuuka (11) Brmrouaercs mpusoa Q1.

Buumanme! IIporpammupyemoe pese HE SBISETCS UCTOYHUKOM IIUTaHUS, a B
ANEKTPUYECKOM TIEMU BBITIOJNHACT (YHKIMIO KHOMKH (3aMbIKaeT WM Pa3MbIKaeT
IIEKTPUUYECKYIO 11E1Th, KOTOPOH 3aITUTHIBACTCS TPUBO/I).
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JlabopaTropHast paboTa Ne3
Co3xanne nepBoro npoexkra B nporpamme Owenlogic

Iesab: HayunTHCS yCTaHABIUBATh Iporpammy OwenlLogiC u co3iaBaTh MEPBbINA MPOCKT

IMopsinok ycranoBku mporpammbl OwenLogic:

1. Cxauarpe nporpammy OwenLogic ¢ caiira:

https://owen.ru/product/pr200/software;
https://owen.ru/catalog/programmnoe obespechenie owen logic

2. YCTaHOBUTH MPOrpaMMy Ha KOMITBIOTED;

Co3nanue npoekra

1.

OtkpeiBaeM spiasik OwenLogic => «HoBblid TpOCKT» BBIOHUpaEM IEICBYIO
matdopmy ITP200 Ha KoTOpO¥ OyAET mUcaThCs MporpamMma;

Eciu mpu co3manum mpoekta uyepe3 MuHu-USB mogkmioueno [1P200, To
nporpaMma aBTOMATHYECKH €ro omnpeneiauT. Eciau He ompenenser, To B HUKHEM
IpaBOM YTy mporpamMMmbl (pucyHOK 1) HeoOxommmo BbiOpaTh Hyx)HBIE COM-
IOPT, K KOTOPOMY IOAKJIFOYEHO YCTPONCTBO.

Ecnu Bel He 3HaeTe Ha MOJU(UKAIMIO BalIEro MPOTPaMMHUPYEMOTro pelie, TO
nycath MNporpaMMy MOXHO TucaTh Ha Jr00oi moaudukanuu I[1P200, a npu
3arpy3Kke nmporpaMMbl B KOHTPOJUIEp, HEOOXOAUMO CMEHUTD LIEJEBYIO MIaThopMy
no cueaymwomiemMy anroputmy: «®Daiim»=> «CMmeHa 1esneBoil miatdopmbny. Jlanee
BBIOMpAaEM HYXHYI0 MOJAU(PHUKALIUIO TPOrPaMMHUPYEMOTO pelie.

[Ipy HEOOXOIMMOCTH MOKHO OCTaBIIATH KOMMEHTapUM Ha Tojie IS
nporpammupoBanus (puc. 2, puc.3). B cBoiicTBax KOMIIOHEHTa YyKa3aTb I[BET
BBIJICJICHHON 00JIaCTH, MECTO PACIIOJIOKEHHSI KOMMEHTApHs U T.I.

! lNpubop He nogkmoded | »° COM4
1811
A"

e :
S e e %

Pucynok 1 — Bei6op Heodoxoaumoro COM-niopta ans noakiarodenus [1P200

:- Vv V C M N
oo d oo

Pucynoxk 2 — biiok koMMeHTapueB

OCHOBBI NOCTPOEHUS JIOTUKH NPU NPOrPAMMHPOBAHMH KOHTPOJLIECPOB:

1) s cebst HyXHO mnepe@opMyIUpOBaTh YCIOBUS TaKUM 00pa3oM, 4TOOBI JIOTHKa
BKJI/OTKJI. prBOAa ObljIa MPOCTa U MOHITHA JJIs TIEpeHoca €€ B IporpaMmartop.

2) Heobxoaumo pa30uTh odliiee yclIoBUE HA MUHU YCIIOBHUS.

3) OnpenenuTh U BHIOJHUTD YCIOBHS BKIIFOYCHHS/OTKITFOUEHUS PUBO/IA.

5) YcioBre BKII/OTKII. KaXX0T0 MPUBOIA HY>KHO PacCCMaTpUBATh OTACIIBHO.

11


https://owen.ru/product/pr200/software
https://owen.ru/catalog/programmnoe_obespechenie_owen_logic

EWBNMoTEKS KOMNOHEHTOB 1B x

e~ &
Dy f
11,...18 - Q1,...Q8 - e .
AWCKPETHbIE BXOAbl OWNCKPETHbIE BbIXO4bl m AR ST
11 2 _ - _
1 C m APHDMETHYECKHE (DYHKLMM
1 o 1
1| AND Q1
I 2 1 4J m DYHKLMK CPABHEHUA
m COEWMroebie hyHELHK
<}
I 3 . - 1 m ButoBbie hyHKLMK
0 . - Q2
1
1| OR
fx fh om AT
1
I4 CeolicTea TekcToBsl Gnok BB x
F1, F2 - anckpeTHble =
nHgukartopbl Ha MP200 v Texar
Bripashueanne ¢ B uentpe
) . ) 1 . 1 pndT Arial, 8
I 5 NOT F 1 Lleer Texcra [R=0, G=0, B=0]
. . v ®on
une pona  Ja
Leer Goparopa  [R=0, G=0, B=0]
Lleer dona [R=0, G=255, B=0]
-
AIl N AI1A|4 o AO1,A02 _ Mpozpaunocts ¢ 100
aHanoroebsle BXOAObl aHanoroBble BbIXOObI i AOl
BHPa!HHBaHHETEKCIa

Pucynok 3 — OcHOBHBIE JIOTUYECKHE PYHKITUU

3agaua Nel. Ilpu cpabaTeiBaHMM MEpBOro JUCKpeTHOro Bxona |1 Bkirouaercs
nepBbiid auckpeTHbiid Beixon Q1. Ecnu cpabarbiBaeT BTOpOW MJIM TPETHH JAUCKPETHBIC
Bx0bI 12 u 13, To muckpeTHbIit BeIxoa oTkirodaercs Q1.

3amaya Ne2. Bropoit muckperssiii Bbixoq Q2 paboTaeT Torma M TOJBKO TOT/A,
KOTJ1a YeTBEPTHIN JUCKETHBIM BX0J |14 BKIIOUEH U OTCYTCTBYIOT JIOTHYECKUE €IUHUIIBI Ha
MATOM M IIECTOM UCKPETHBIX BXoaax 15 u 16.

3amaua Ne3. [Ilpu cpabarteiBaHuM ceapMOro AUCKpeTHOro Bxoda |17,
OCYILECTBIISIETCA TOJAa4a MXUAKOCTH B eMKocThb uepe3 Hacoc 1. Ilpm moctmxenun
KHUJIKOCTU BEPXHEro JaTuMka ypoBHA |8 mojmaya *HAKOCTH B €MKOCTb IpEKpaliaeTcs.
Ecnmu onepatop Hakmer kHomky crtom |1 (1), momaya >KMIKOCTH TaKKe IOJIKHA
IPEKPATUTHCS.

3amaua Ned. Bropoit muckpeTtHwii Bbixon Q2 paboTaer Toraa ¥ TOJBKO TOT/A,
KOT'/1a IEPBBIM JUCKETHBIN BXOA |1 BKIIIOYEH, a BTOPOM M TPETUW AUCKPETHBIE BXOJbI 12
u |3 oTKIIFOYEHBI.

3amaua NeS. [Ipu nHaxxkatum kHonku «CtapT» (auckpeTHbidi Bxoj 1) HaumHaercs
pabora nBuratens. llpm Haxkatum kHomku «Crtom» (muckperHsii Bxopa I1) pabota
npekparmiaercs. [Ipu cpabaTbiBaHUM TUCKPETHBIX BXOJOB C JAaTYMKaMHU BEPXHETO WITU
HIKHETO YPOBHEM, a Tak)Ke aBapuu_ | uiau aBapuu_2 paboTa ABUTATENS TPEKpaIIaeTcs.
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JlabopaTtopHasi paGora Ne4
Apudmerudeckue onepanuii 1 PyHKIUN CPABHEHUS

Henb: npuoOpecTr yMEHHUs U OIBIT pa0boThI B mporpamMme OwenlLogic.
Ilopsiiok BeINoIHEHHE PAadOTHI:

3aiitu B mporpamMmmy Owenlogic;

BBIOpATh MOJIENb MPpHOOpa I MOAKIIoUeHus, B HamieM ciydae [TP200
O3HAKOMHTHCS ¢ apuPMETHIECKUMU (QYHKIUAMU U QYHKIUSIMH CPAaBHEHUS,
IPY TOMOUIH NPEACTABICHHBIX (PYHKIMM COCTABUTH PEIINUTD 33JaUH;
3anucaTth BBIBOJBI.

CpaBHeHeHMe uwucen ¢ nnaeawLlei 3anAaToun
Ha Bonblee 3HauveHWe

49,5 19,5
AIl ]

50 s5g | fGT

Q1

50,001 50,001
AI2

se s5e| fGT

Q2

Cymma uucen

65,5 65,5

71 71

Hucno 1

Yucno 2

Pucynoxk 1 — OcHOBHBIE JTOTUUECKHE PYHKITUU

3agaua Nel. [Ipu naxkatun kHonku «Crapt» (BXoxa |1) BKIIFOUaeTcs TeH AJis HarpeBa
emkoctu (Beixo Q2). Ecnm temneparypa B emkocTu npesbimaer 63,1 °C unu onepatop
HaXKMeT KHOTIKY «Ctom» (Bxon 12), To HarpeB eMKOCTH MPEeKpaIiaeTcs.

3agaua Ne2. [Ipu cpabGarpiBanuM mepBOro auckperHoro Bxona |1, ocymectBisercs
nojava KUAKOCTH B eMkocTh uepe3 Hacoc 1. Ilpu mocTukeHUM >KUIKOCTH BEPXHETO
JaT4rMKa YPOBHS TOJada >KUIKOCTH B €MKOCTh Ipekparaercs. Eciau omepatop Hakmer
KHOTIKY CTOII, ToJlada >KMJIKOCTH TaKXe JOJDKHA MpeKpaTuThesa. Ecnmu Temmepartypa B
emkocts ripesbimaet 99 °C Beikmouaerca Hacoc 1.
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JlabopaTtopHast paGora NeS
JIokajibHbIE IepeMEeHHbIEe

He.]'[b: HN3YUYUTb THUIIBI JIOKAJBbHBIX ICPEMCHHBIX W HAYYHUTLCA INPHUMCHATHL HUX B
IMPAKTHYCCKUX 3aJlavaX.

JlokaqbHasi mepeMeHHasi — 3TO BbIJEJIEHHAsA 00JAacTh B MaMsITH KOHTPOJUIEpa, B
KOTOpOW XpaHuTcs uHPopManus. Y TEepPEeMEHHON 00s3aTeNbHO JOJIKHO OBITh WM,
OTJIMYAIONIEECA OT UMEHH IPYTrOM MEPEMEHHOM.

[Ipu pemiennn 3a7a4 OTKpbIBa€M UKOHKY «Tabnuiia mepeMeHHbIX» J00aBisieM BCe
nepeMeHHbIe, KOTOpbIe OYIyT UCIOIb30BaHbI MPU HANMCAHUU MTPOrpamMMel (puc.l)

- \ : Q. H . Vv vV © E
108 m D0 - QA& P> A.S5EH BSOS
MaHens NEpPEMEHHBIX oL [ x Cxema™ Tabnwua nepemennbn (Ctri4+Shift+V)

- V=1 Tafinuua nepementbix
Monck BeiBepuTe NepemeHHyH WK Co3Ny 5 @

o
| ceryr + B XB Mownck
MUHY Tl
I i Mraa nepemeHHoR Twn nepemMeHHoIA SHEPrOHESSEMCHMMOCTE Jnzuerme no
| vacw P P P YMONUEHAID
| mere CTapT Bynesckoe - [ 0
| Mecau CTon Bynesckoe ]
ro U enoyncnennoe
I 2 ApapuAa " " D
C MN3EakoLLEd 3anATo

| crapr |

Mpuecg_1 Bynesckoe - ]
| cron - -

TemnepaTypa C nnaearolLedd 3anaToii - ]
| 2zapus

MpeEHWEHHE TEMM. Bynesckoe - ]
| npusca_1

i T o

| Temneparypa YcTaBka C nnaeakolLedd zanatoii - 20
| npesswenne Temn. e Bynesckoe - []
| veraexa

Pucynok 1 — «Tabnuiia nepeMeHHbIX)
Tunsl nepeMeHHbIX:

ByaeBckoe — npunumaetr 3HadeHust 0 win 1, T.e. IPUHUMAET TOJIBKO OJHO M3 ABYX
JUCKPETHBIX 3HAYEHUM — JIOTUYECKOTO HYJIS WIH JIOTUYECKOU €IMHULIBI.

Ilesi0unCIeHHOE — COJICPKUT TOJIBKO Iieible uncia (B auarr. ot 0 10 4294967295).

C muasawomeii 3ansaroii (float) — coxepxut npobusle uncna (-1,2*10738. . 43,4*10738)

[Ipn HaxkaTMm «OHEPrOHE3ABUCUMOCTH» MOYKHO YCTAaHOBHUTbH 3HAUYEHHUE IMEPEMEHHOU
110 YMOJIYAHHIO.

Bce cosnmanHbie mepeMeHHBIE OTOOPaKAIOTCS B TAHENM MEepeMEHHBIX. Hakatuem u
yAep)KaHHEeM Ha Hee JICBOW KHOIKOW MBIIIA MOXHO IIEPEMEHHYIO JT00aBUTh Ha paboduyio
o0jacTh mporpaMmupoBanus. Eciou pomonautenbHO Hakath «Shift» ona Oynmer mmerhb
BUJI BBIXOIHOM MTEPEMEHHOM.
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JlaGopaTopnasi paGora Ne6
HN3y4yeHue TpUrepoB, CYETUYNKOB, I€TEKTOPOB ()POHTOB.

Tpurep C NpUOPUTETOM BhIKMIOYeHUA (Reset)
1 | RS1
I1 1§ Q. 2101
1 I
p— e A
12 F
Tpurep C NpUOpPUTETOM BKNKOYeHUA (Set)
I3 P s 1 -
—s Q ~— Q2
14 X FE.
Tpurep 3agHero (ppoHTa
FTRIG1
I5 1 d al° °1 Q3
Tpurep nepegHero (poHTa
RTRIG1
16 1 115 2 e o Q4

Pucynok 1 — Tpurepsl

3apaua Nel. Ilpu cpabateiBanum mnepBoro auckpetrHoro Bxoga |11 («Crapty),
OCYLIECTBISIETCSA IoJada >KUAKOCTH B eMKocTh udepe3 Hacoc 1. Ilpu noctmxeHun
KUJKOCTH BEPXHEro JaTYHMKA YPOBHSI 10Jaya XUIAKOCTH B €MKOCTb IPEKPaIIACTCs.
Eciun oneparop HaxMer KHONKy «CTom», Iojada KUAKOCTH TakXKe JOJDKHA
npekpaTuThes. Ecmu Temneparypa B emxocty npesbimaet 99 °C seikimouaercs Hacoc 1,
a mpyu moHmwkeHnn TemmnepaTypsl 10 90 °C Bxmouaercs. Ipu Beikmouennu Hacoca 1
(mpu 99 °C) Brimouaercsa Hacoc 2, a BeIkIrouaercs npu Temmneparype 91,3 °C.

3apaua Ne2. Ilpu mHaxxkatuu kHOmMOK «CtapT» u «Ilogaya BoAbI) OCYIIECTBISECTCS
nogaya Boawsl uepe3 «Hacoc 1». Ilpu nocTwkeHMM BepxXHEro AATYHKA YPOBHS
BbikyIOUYaercs «Hacoc 1» u Brimovaercs «Hacoc 2», koTopblii oTkaunBaeT BoAy. [lpu
JOCTUKEHUHU BOJbl HUZKHET 0 JaTYUKA YPOBHS oTkiItouaercs «Hacoc 2» u BkiItouaercs
«Hacoc 1». Iluxn moBTopsieTcst 3 pasa, Mocye 4ero HacoChl MepecTaroT paboTaTh.
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JlabopaTtopHast pabGora Ne/
N3yuenue Taiimepos TP, TON, TOF

Nmnynasc BrIO4YeHusi 3agaHHoil paureabHocTu (TP) wucnonssyercs mis
dbopMupoBaHUsS HUMIYJIbca BKJIIOUECHHUS BBbIXOJla Ha 3aJlaHHBIM HWHTEpBal BpeMmeHH. Ha
BbIXx0oJie Q OJI0Ka MOSIBJISETCS CUTHAN JIOTHYECKON «1» 1Mo (poHTY BXOJHOro cuUrHaia l.
ITocne 3amycka Bbixon Q HE pearupyeT Ha U3MEHEHHE 3HAYEHMS BXOJHOIO CHTHajla B
TeueHue wuHTepBaia Tumm. Ilo wucteyeHne wuHTEpBasa TUMIO BBIXOJHOW CHUTHAI
cOpacbeiBaeTcs B JorudecKuii «0».

Taitmep c¢ 3aaep:kkoi BKiIYeHusa (TON) wucnonedyercs s onepauuu
3a/IepKKU nepenaun curana. Ha Beixoqe Q taiiMepa MOsSIBUTCSL CUTHAIT JIOTUYECKOM «1»
C 3aJp’KKOH OTHOCHUTEIBHO (PpOHTAa BXOJHOrOo cuUrHasia | mpoaomKUTEIbHOCTBIO HE
MEHee JUINTEIBHOCTH Ton U BBIKJIFOYUTCS 110 CIIaLy BXOAHOTO CUTHAJA.

Taitmep c¢ 3aaep:xkkoi orkiawdenuss (TOF) wcnone3yercs mig 3anep:kKku
OTKJIIOYeHUs BbhIxoaa. Ha Beixoxe (Q TailmMepa MOSBUTCS CUTHAN JIOTHYECKOM «1» 1o
¢poHTy curHana Ha Bxone I, orcuer BpemeHu 3aaepkku oTkiatoueHus Toff Haunercs mo
Ka)XJIOMY Cliaay BXOAHOTO curHaia. [locine OTKIIFOUeHusT BXOJHOTO CUTHAJIA HAa BBIXOJE
MOSIBUTCSL CUTHAJ Jiorndeckoro «0» ¢ 3aaepxkon Toff.

| Taiimep BKNOYEHUA 3afaHHOW ANWTENbHOCTLIO |

TP1
11 & 1 e 1 01

I
8c|T
T

= 2808 mc

Talimep c 3aAepKKOW BKMOYEHWRA

TON1 |
]T7 1 . 1 I 0 (5} . .@ (22
5c| Ton ]

T = 2388 mc

Talimep C 3aAep:KKOW BBIKNMKOYEHWA

: TOF1 | : :
1 1 1 1
14 I Q Q3
6c| Toft ’
T =0 mc

Pucynok 1 — Talimepsbl
CeoicTea Write to FB E O

O b -

v MNapametpri

Cospganne finoka zanucn B @b | | »
. W Cozgarme Bnoka sankon & OF n =
mA nepemeHHor |Tp1 N
w [pouee L B
Write to FB

Pucynok 2 — 3anuce 3Hauenust BpeMenu B @b taiimepa (MUITMCEKYH/IbI)
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HTepBanbHbIA Tanmep

Q1

CLOCK1

19.02 20:51:47|Th Ql _ 1 Q2

21.02 23:51:49|T1

MHTepBanbHbIn Tanmep C
MacKou Hepenwu

CLOCKW1
19.-- 17:00:00| Th Q Q3
19.-- 17:00:05|T1

Pucynok 3 — luTepBanpHbIie TaltMepbl

3amauya Nel. ExxenneBHo B 17:00 BKIItOUaeTcsl KjamaH MOJAa4d BOABI WIH MPU

HaXaTUM KHOMKU «CTapT», KUJAKOCTH HAOUpAeTCsl B €MKOCTH JI0 JaTYMKa BEPXHEIrO
ypoBHs.. [Ipu cpabaTbiBaHNU JaTYMKA BEPXHEro YPOBHSI [101a4a BOJIbI TPEKpaIiacTcs.

2. Ilocne cpabaThiBaHMs JAaTYMKA BEPXHETO YPOBHS BKIIIOUAETCS MPUBOJ 103aTOPA
Ha 5 CEeKyH[ U OTKJIIOYaETCHl.

3. Ilo okoHyaHum pabOTHl TPHBOJA J03aTOpa BKIIOUAETCS HArpeBaTebHBIN
AJIEMEHT Ha 8 CEKYH/ M OTKIJIFOYaeTCS.

4. Yepes 10 cexyH[ mociae OTKIIOUCHUSI HATPEeBATEJIbLHOI0 3JIeMEeHTA OTKPbIBACTCS
AJIEKTPOMArHUTHHIN KJIANAH OTKA4YKH cMecH Ha 15 cekyH.

5. Ilukn noBTOpSIETCS TPU pasa, MOCJE YETO CUCTEMA OTKIIFOYAETCS.

3apaua Ne2. [Ipu naxatun kHonku «Ctapt» (muckpetHsiil Bxon 1) , 3amyckaercs
HOJIHBII [IUKJI IPUTOTOBJIEHHS KyTA)KHOI'O BUHA.

1) U3 emxoctu 1 uepe3 Hacoc 1 mocrymaer BuHO Nel B 00mryro eMkocTh Ne3 st
CMELINBaHUS.

2) Ilpu cpabaThiBaHUM CpEIHEro JaTdvMKa YpPOBHsS 3akadyka BHHa Nel
IPEKpAIAETCS.

3) Uepes 10 cekyHn mociie cpadaThiBaHUS CPEHETO JATUYUKA YPOBHS HAUYMHACTCSI
nocTyrieHue BuHa Ne2 B 0011yt0 eMKOCTh Ne3.

4) Tlpu cpabaThlBaHUM BEPXHETO JaTYMKa YPOBHS IOCTYIUICHHE BHHA Ne2
MpEeKpaIaeTcs U cpa3y ke HauMHAeTCsS OTKauyka BUHA ¢ o0uiei eMKkocTu Ne3 B eMKOCTh
Ne4 nia mocnenyromero CnoJIb30BaHMs B TEXHOJIOTMYECKOM MPOLIECCE.

[Tpu Haxxatun kHOMKKM «CTOm» padboTa Bcex 3-X HACOCOB JOJIKHA TPEKPATUTHCS.

3apauaNe3. Ilpu naxatuu kHomok «Ctapt» ¢ 3kpana [1P200 unu ¢ 1UCKpeTHOro
Bxoj1a |1 HaunHaeTcs mporecc CyIKy 00K MO CASAYIOMEMY PEKUMY:

1) ITepBsiit 3Tan anutcesa 4 cekyHabl Ha MoutHOcTH 100 %.

2) Bropoii atan niuutcs S cekyH bl Ha MortHOCcTH 10 %.

3) Tpetuii stan qautcs 8 ceKyH bl Ha MOIHOCTH 60 %.

4) YetBepTblii 3Tall JIUTCA 3 CEKYHIbI HA MOIITHOCTH 35 %.

DTOT UMK MOBTOpsAETCS 3 pasa, MOCie YEro MpeKpaiaeTcs.
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JlaGopaTopHnasi paéora Ne8
PaboTa ¢ MeHeT:KepoOM IKPaHOB
Heab: u3yunts padboty MeHemKepa SJKpaHoB.

B neBom BepxHeMm yriry nmporpammbl OwenlLogic mpaBoii KHOITKOH MBITITH Ha
rpymIe SKpaHoB BBIOMpaeM HE0OX0quMoe IeiicTBIE (PUCYHOK 1).

®aiin  Bug [lpubop  Cepeuc  Pacwwupenus o

DO@ =06 -

MeHea#ED SKDEHOB +H

goHed:e dax¥aua)y

D: m JobaenTe 3KpaH

) ;5 PepaktupoBate r%fnn}f
|ﬁ KonupoeaTe 3kpaHel
EEI BcTaBnTe

Pucynok 1 — OOt Bua MeHeKepa IKpaHoB

JIisi BOBMOKHOCTH TIepexojia MEXIy 3SKpaHamu BwIOMpaeMm «PemaktmpoBath
rpynmy» (PUCYHOK 2).

CozgaHne nepexoaa

BriBop 3kpana

@ Cnucok 3kpaHos < OTCYTCTBYET > ‘h
< OTCYTCTBYET >
JkpaH 2

Ycnoewe nepexoga

OcyuecTBNATE NEPEXDL B CYYERE:

9 MeHepauwun cobuITUiA oT Npwbopa BesycnoBHbIi nepexog -
3Kp‘a H 1 MIsMEHEHNS SHEYEHWA NEpEMEHHDIR Yaepxarue "Alt' =
Haxatme "Sel"
Ornyckanune "Sel”
}',a,e:xaHme "Sel" % =i
["[== Haxarve "Alt + Beepx” —
v | Haxaruwe "Alt + BHnz"
HaxaTne "Alt + Beog" 1
Haxarue "Alt + Otmena” -
v [lepexogbl < Konnekuma nepe
Mepexos k 3kpaHy < OTCYTCTBYET >
JKpaH 2

Pucynok 2 — I[lepexon Mexy dKpaHamMu

N3 cnucka SkpaHOB BBIOMpaeM Ha KakoW HKpaH OyJdeT mepexoa ¢ dkpaHa | u
YCJIOBUE 3TOrO Iepexoaa (COUeTaHHWe KIIABWII HAa MaHEIW WIM WU3MEHEHUE 3HAYCHUS
MIEPEMEHHOM T.€. TI0 COOBITHIO, HATIPUMED, aBapusi).
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DJIeMeHThI yIIPaABJICHUS.
MeTka — TEKCTOBasE METKA Ha DKPaHe.

Beoa/BeiBoj (int/float) — ncronb3yercs A1 BbIBOA HEIOUYHCACHHBIX 3HAYCHUI U
3HAYE€HUU C IJIaBAIOIINHN 3aIISITOM.

Beoa/BbiBoa (Boolean) — wucmonb3yeTcs npu BBEACHUs OYyJIEBBIX 3HAYCHUIA
NEpEMEHHBIX.

JIMHAMUYEeCKUH TeKCT — s BBIBOAA TEKCTa MO KakoMmy-inbo coObiTHio. B
3aBHCHUMOCTH OT 3HAUEHHUS LIEJIOYMCIIEHHON NEpPEMEHHON Ha 3KpaHe OyneT BBIBOJUTHCS
CTpOKa C TEKCTOM. JIMHAMMUYECKHH TEKCT dYalle BCEro MCIOJIb3YeTCs [UIsl BbIBOJA
COOOIIIEHUST O COCTOSIHUU PabOThI KAaKOT0-IN00 00beKTa (PeKUM pabOoThI, aBapuu H T/1.).

ComboBox — wMeeT HICHTHYHBIC HACTPOMKH KaK y JIWHAMHUYECKOTO TEKCTa, HO
paboTaeT ¢ TOYHOCThIO Ha000pOT. C sKpaHa BHIOMpAETCS TEKCTOBOE COOOIICHHE U K
PUBSI3aHHON MEPEMEHHOM 3alMChIBAETCS HOMEDP 3TOTO COOOIICHHUS.

OObryro JIunamudeckuii TekcTt 1 COmboBOX pabGoTaeTr B CBS3KH C TepHApHOMH
yclioBHO# oneparueii cpaBuenus Sel u fSel (pucynok 3).

Ila e

[ @ © e

e — SEL
Ll@ e

| 1

I2 = vi :‘1
—\\//é B SEL 29
: : : [7 29@ ‘

20 28
e — YcTaeka

30

[ 399

Pucynok 2 — TepHapHaﬂ yCIIOBHAs oreparus cpaBHeHus Sel

Ecnu V1 paBen norudeckomy «0», TO pe3yabTaTOM BBITIOJIHEHUS omepaluy 0Jioka Ha
BBIXOJI€ sIBJsieTCs BXOJIHOM curHan V2. Eciu V1 paBen noruueckoit «1», To pe3yapTaroM
BBHITIOJTHEHUS OTepaliiy 0JI0Ka Ha BBIXOJE SIBISCTCS] BXOHOM curHai V3.

3amauya Nel. Ha nepBoM sKpaHe BBIBECTH 3HAUEHUE MOLTHOCTU. Ha BTOpoM 3KkpaHe
HY)XHO OTOOpa3uTh TEKYIIMHA 3Tall CYIIKH, a TakKe BO3MOXXHOCTH BBIOOpa dTama, ¢
KOTOpOTo HaunHaeTcs padbora (momnosHeHHe K 3aaade Ne 3 mabopaTopHoit padoTte Ne7).
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IlepeyeHb BONPOCOB /11 CAMOKOHTPOJIS.

1. OcHOBHOM MPUHITUI PAOOTHI JUCKPETHHIX JATYMKOB?

2. KakoBbl OCHOBHBIE TIPUHIIUIBI PaOOTBl € JUCKPETHBIMH MOIYJISIMHU
BBOJ1a/BBIBOIA?

3. Kak co3nath gononuutenbHbie dkpanbl Ha [1P200 my1s BeIBoa nHDOpMAIm?

4. KakoBbl OCOOCHHOCTH YCTAaHOBKHM II€IE€BOH IUIAT(HOPMBI B 3aBUCUMOCTH OT
moauduxarmu [1P200 B cpery OWEN LOGIC?

5. Kak konpurypupyrorcs ananorossie Bxosl [TP200 B cpene OWEN Logic?

6. Kako ocyimiecTBiasSeTcsl yNpaBiCHHE IIAroBBIM JBUTATEIEM IPU TOMOIIH
muckpeTHbiX BeIxo10B [1JIK OBEH B cpene OWEN Logic?

7. IlpyHUMI aBTOMAaTUYECKOTO CO3JaHMs (yHKIMOHAIBHBIX OJIOKOB M padoTa C
oubnuorexamu B cpeae OWEN Logic?

8. Pabora c (aitnmamu, ncronb3oBanue 3a1au B cpene OWEN Logic?
9. Kak nmoxkmrounts [TP200 k cpene OWEN Logic?
10. HacTpoiika ceTeBbIX TapamMeTpoB, BpeMeHu U aatbl BHyTpu [TJIK?

11. CrangaptHass OuOIMOTEKAa: TaliMEphbl, CUETUYUKH, JETEKTOPHI (HPOHTOB,
MPUHIUIBI paOOTHI.

12. Crangaptasie oneparopsl OWEN LOGIC: noruka, apudmernka, cpaBHeHHE?
13. PaboTa B pexumMe OHJIAlH OTJIaIKH.
14. OcHOBHOM MPHUHITUIT PAOOTHI aHAJIOTOBBIX JATYMKOB?

15. Kak koHnpurypupyrotcs ananorosbie Bbixosl [IP200 B cpene OWEN Logic?

20



NMPUJIOKEHHUE 1 - Ciucok 3a1aHNH HA KOHTPOJILHYIO padoTy.

1. ABToMartu3anus (paHkoWIa MPEAHAZHAUCHHOTO JIJISl OXJIAXKICHUS TOMEILICHUSI.

2. ABTomatu3anus (paHkoiia npeaHa3HAYeHHOTO /171l HarpeBa MOMEIICHNUS;

3. Cucrema uzmepennii napamerpos [I1/]-perynupoBanus TemnepaTypsl )KUAKOU CPeIbl
Ha ocHOBe I1P200;

4. CucremMa u3MEepEeHnid apaMeTpoB Mpolecca NOAAEPKKH MUKPOKIMMATa CPEIbl;

5. Cuctema u3MepeHuil mapamMeTpoB MacTepU3aluyd MOJIOKa

6. Cucrema u3MepeHuii mapaMeTpoB MPOU3BOJICTBA KUCIOMOJIOYHBIX TPOTYKTOB

7. Cucrema U3MEpeHui mapaMeTpoB MIPOU3BOJICTBA TBOPOTa

8. ABTOMaTHUYECKOE IIPUT'OTOBJICHUE CMECH JIA I1OJIMBa

9. Cucrema n3MepeHni apaMeTpoB KOJOACHBIX U3/1EIHH

10. Cucrema n3MepeHuil mapaMeTpoB aBTOMATU3ALMK TPOU3BOJCTBA
TECTONPUTOTOBIICHHUS

11. Cucrema u3MepeHuil mapaMeTpoB aBTOMATU3alMK IPOU3BOCTBA BBIIIEUKH XJIe0a
12. Cucrema n3MepeHuil mapaMeTpoB aBTOMATHU3AIMK TPOU3BOJICTBA KapaMeln

13 ABTOMaTI/I?;aLII/I?I nponecca nNepCKavYku BUHa

14. CucreMa u3MepeHuid mapaMeTpoB MpoIecca NPUTrOTOBJIEHHUS TIUBHOTO cycia

15. CucreMa n3MepeHuil mapaMeTpoB MNPOLEcca HEMPEPHIBHOTO COPaKMBAHUSI TMBHOTO
cycia

16. Cuctema u3MepeHui mapaMmeTpoB aBTOMATHU3alUK IPUTOTOBJICHUS KBaca

17. ABTomaTHn3anus Npou3BOACTBA KylIaXXKHOTO BUHA

CrTpykrypa oTr4era:

Conepxanue;

1. Kpatkoe onucanue TeXHOJIOTUYECKOTO Tpoiiecca (1o TeMe KOHTPOJIbHOM paboTh);
2. TexHnueckre XapakTepUCTUKH CPEJICTB ABTOMATHU3ALMHU (JaTYUKHU, KOHTPOJLJIEPHI);
3. CxeMbl TOAKITIOYEHHS IPUOOPOB aBTOMATU3AITUH;

3aKIII0YeHHUE;

Cnucox MCnoab30BaHHBIX MH()OPMAIIMOHHBIX UCTOYHUKOB.
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