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IIPE/TUC/IOBHE

VYyebHoe mocoOue COAEPKUT TEOPETHUUECKUE CBEIEHUS, 3a1aHUsI U KOHTPOJIb-
HbI€ BOMPOCHI K JJAOOPATOPHBIM paboTaM MO CIAEAYIOIIMM AUCIUILUIMHAM CHEIUalb-
Hoctu 220301 «ABTOMAaTH3aIMs TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOICTBY:

«TexHuueckue cpeacTBa aBTOMATU3ALIMI;

«ABTOMaTHYECKOE YIIPABJICHUE YPHEPIreTUUECKUMHU YCTAHOBKAMUY;

«ABTOMAaTH3aIUA TEXHOJIOTHUECKUX MPOLIECCOBY.

[Tocobue MOXKET Takke MCIOJIb30BaThCsA Kak 0a30BbI MaTepuan I pa3paboT-
KM Ja00paTOpHBIX pabOT MO JUCHUIUTMHAM «MUKpPOMPOIIECCOPHBIE CHCTEMBI YIIPaB-
nenus» u « IHTerpupoBaHHbBIE CUCTEMbBI POEKTUPOBAHUS U YIIPABICHUS.

JIaGopatopHbie pabOThl «HAYAJIBHOTO YPOBHS», MOCBAIICHHBIE 3HAKOMCTBY C
anmapaTypo ¥ mpOrpaMMHBIM OOECIIEYEHUEM, B YIIPOIIEHHOM BHJIE€ MOTYT BBIMOJ-
HATHCS B paMKaxX HU3Yy4YECHUS JUCHUIUIUHBI «[IpakTUKyM 0O KOHTPOJIbHO-
U3MEpPUTETBHBIM TPUOOpPaM U aBTOMATUKE», U3y4aeMOM CTYICHTAMH CIEUATbHOCTH
220301 na III xypce. MeToandeckue ykazaHusl K JJaHHBIM paboTaM SIBJISIFOTCS Mepe-
paboTaHHBIMU BepcusiMU pa3zenoB «llepBeie marm» pykoBOJCTB K KOHTpOJUIEpaM U
CUCTEMaM MPOrpaMMHUPOBAHMUS.

ITocobue cocTouT U3 Tpex YacTei.

B nacTosiiel BTopoil yactu mocoOusi paccMaTpUBaIOTCS JIaDOpaTOpHbIE pabOThI
c mpuMeHeHueM KoHTpoJuiepa Siemens S7-200. B mepBbIx AByX paboTax CTYIEHTHI
3HaKOMATCA C CUCTEMOM mporpaMmupoBanus Siemens Step 7-Micro/Win, ocBauBarot
A3BIKM MPOrpaMMHUpoBaHus KoHTposuiepoB LD, FBD, ST B peanuzauuu qaHHOU cuc-
TeMbl. B cnenyromux getsipex paboTax paccMaTpHUBAIOTCS CUCTEMBI KOHTPOJUIEPHO-
IO YIpaBJICHUS YaCTOTHBIM aCHHXPOHHBIM 3JIEKTPOIPUBOJOM Ha OCHOBE Mpeoldpazo-
Barenst yactotel ABB ACS 300, B ToM yucne cucrema mporpaMMHO-JIOTHYECKOTO
YIOpaBJICHUSI MEXAHU3MOM LHUKINYECKOTO JEHUCTBHUSI, CUCTEMBI UBMEPEHUS U PETYJIH-
POBaHUSI CKOPOCTHU U YIJIa TOBOPOTA MPUBOJA C MPUMEHEHHEM CKOPOCTHOIO CUETYH-
ka Siemens S7-200. B mocimenHux Tpex paboTax KOHTPOJUIEP MCHOJIB3YETCS IS
yIpaBJIeHUs] J1A0OPATOPHBIM BJIEKTPOMEXAHUUECKUM POOOTOM-MaHUITYJISITOPOM C
TpeMsi KHHEMAaTUYECKUMH TapaMu U MEXaHU3MOM, UMUTUPYIOIIUM pabo4uil opraH.
B xone BbInoigHEHUs! 1a00paTOpHBIX padbOT pa3paldaThIBAIOTCS CUCTEMBI MPOTrpamMM-
HOTO YIPAaBJIEHUS ABUKEHUEM C KOHTPOJIEM MOJOXKEHUS, CAMOOOYUYEHHS TI0 PE3YIib-
TaTaM PYYHOTO YIMPaBICHUS, KOMIBIOTEPHOTO (CYNEPBU3OPHOTO) YIMPABIEHUS C
npumenenneM SCADA-cucremsr Trace Mode.

B mpunoxkeHuu NpUBEAEHO KPATKOE TEXHUYECKOE OMUCAHHME HCIOIb3YEMbIX
IIpU MPOBEACHUU JTAOOPATOPHBIX pabOT MPUOOPOB U YCTPOHCTB. Marepuan 10MOIHs-
€T TEOPETHYECKHE CBEJICHHS, NIPUBEACHHBIE B KaXJ0W padOTe, U MOXKET HUCIOIb30-
BAaThCSl MPHU BBIOTHEHUHA KYPCOBBIX U AUIJIOMHBIX MPOEKTOB MO CHEIUATIbHOCTH
220301.

Pa3pabotka yuebnoro nocoous «lIporpaMmmupyemble JJOrHY€CKUE KOHTPOJLIEPhI
U anmnaparypa yOpaBJICHHs» SBISAETCS OYEPEIHBIM 3TallOM MHOTOJIETHEW paboThl,
IPOBOJUMOI Ha Kadeape aBTOMaTU3aIMi TPOU3BOICTBEHHBIX MTPOILIECCOB U AIIEKTPO-
TEXHUKH TI0 COBEPIIICHCTBOBAHUIO JJabopaTopHOM 0a3bl crienuaibHocTh 220301.



Crennpr Siemens S7-200 1 ABB ACS 300 nomapens! kadeape MHHOBaMOHHO-
TeXHUYECKUM LIeHTpoM AMI'Y 1o mHUIIMATUBE €ro OBIBIIETO PYKOBOJIUTENS, K COXKa-
JIeHUI0 HbIHE MokoiHoro, Ko3nosa A.B. Ha kadenpe crenpl 06111 MOIUbULIIMPOBA-
HBI 0] MOTPEOHOCTH B 1a0OPAaTOPHBIX padoTax.

JlabGopaTopHbIit poOOT-MaHUNYJIATOP OBLT CKOHCTPYMPOBAH MOKOMHBIM Mpodec-
copom Konrtecom B.JI. B pa3nsie roapl noa pykoBojacTBoM Penozyoosa P.JI. u Priba-
neBa A.H. Haag MoaepHu3anueil podoTa U CO3JJaHUEM CUCTEM YIIpaBIeHUs padboTaIu
BbinycKHUKM [lammu A.O., YmakoB A.C., Kokun P.A., Kopskun A.C., Cunzaeen
C.C., PaxumoB A.A.

OrpoMHyI0 paboTy MO MOHTaXY JaOOPATOPHBIX CTEHIIOB BBITOJHHI BBICOKO-
kBannunmpoBannbiil padounit kapenpsr AIIIl u O Xaprkos B.I1. Bo mHorom 6na-
rojilapsi €My BHEIIHUW BUJ M COJEP’KaHUE CTEHIOB COOTBETCTBYIOT CAMBIM BBICOKHM
TpeOOBaHUSIM.



JIABOPATOPHBIE PABOTHI
1. «IlepBbie maru B Siemens STEP 7- Micro/WIN»

Heanb padoThl: NOTYyYUTH JIEMEHTAPHBIE HABBIKUM Pa0OTHl B CUCTEME MPOrpam-
MupoBaHus KoHTpoJiepoB Siemens S7 200 STEP 7- Micro/WIN, 03HaKOMHUTBCS C
OCHOBaMH si3bIka rporpammupoBanusi LAD.

IMopsinok padoThI

Buvizoe STEP 7-Micro/WIN

Hlenkuute Ha cumBonie STEP 7- Micro/WIN, 4ToOBI OTKpPBHITH HOBBIN MPOEKT.
Ha puc. 1 noka3an HOBbII POEKT.

OOpaTuTe BHUMaHHE Ha HABUTAIIMOHHYIO MaHelb. C MOMOIIbIO CUMBOJIOB Ha
HABUTAIIMOHHOW TMaHENIH BBl MOXETE OTKPBIBATh OTAEIbHBIE 3JIEMEHTHI IMPOEKTa
STEP 7-Micro/WIN. llenkuute Ha cuMmBoiie Communications Ha HaBUTAIIMOHHOM
IIAHEJIN, YTOOBI BBI3BATh AUajIoroBoe okHO «Communications [OOMEH TaHHBIMH |».

DTO JWAJIOrOBOE€ OKHO HCHOJIB3YETCsl MUl YCTaHOBKM cBsizel misgs STEP 7-
Micro/WIN.
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Puc. 1. HoBblil ipoeKT

lIposepka napamempos oomena oannvimu onst STEP 7-Micro/WIN

[Tpoext-npumep ucnonszyeT 1 STEP 7-Micro/WIN u npeobpa3oBatens uH-
tepdeiicoB RS232/RS485. HacTpoiiku MO yMOTYaHUIO. DTH HACTPOUKH MPOBEPSIOTCS
CJIEIYIONTUM 00pa3oM:

1) mposepbte, uToOBI anpec PLC B nuanoroBom okne Communications Obu1 yc-
TaHOBJICH Ha 2;

2) mpoBepbTe, YTOOBI B KauecTBE MHTepdeiica sl CEeTEeBBIX MapamMeTpoB ObLI
yctanoBjieH kabens PC/PPI (COM1 unun COM2);

3) mpoBephTe, YTOOBI JJI1 CKOPOCTH mepenaud (transmission rate) ObLIO ycTa-
HOBJIEHO 3HaueHue 9.6 Kour/c.



Sodiees

Lo 0 Al

Prancia [2 =] g ——T T 1.

P2 T L+ iFafrazch

FF e SERNgS wAn el

Flairank Fasanaiess:

| bt PLPA cachiCii 1] na 2

Fiincal rn

Ml 1.4

Haiwal ERatinn [HEAT A

T i preods resiph srore

T Lo Pl

B Mnks 1bke 3

[T Samch slbmxirsiaz I—l N | °
[ Cmras

Puc. 2. TIpoBepka nmapameTpoB 0OMeHa TaHHBIMU

Yemanoska ceszu ¢ S7-200

B nuanmorosom okHe Communications [OOMeH JaHHBIMU| YCTAaHOBUTE CBS3b C
CPU S7-200.

B nuanorosom oxknHe Communications MIEJIKHUTE ABAXXIbI Ha KHomke Double
click to refresh [[IBaxkapl menkuute s ooHoBIeHH:sA|. STEP 7-Micro/WIN wumier
cranuuio S7-200 u orodpaxaet cumBosa CPU nnsa noakmrouenHo# cranuuu S7-200.

Bridepute S7-200 u menkaute Ha OK. Ecoiu STEP 7-Micro/WIN He HaxoauT
Bame CPU S7-200, mpoBepbTe HACTPOUKH IMapaMeTPOB NIl OOMEHA TaHHBIMU U TI0-
Bropute 3T wmaru. [locne yctanoBnenus cBsizu ¢ S7—200 Bbl TOTOBBI K CO3/IaHUIO U
3arpy3Kke mporpaMMbI-TIpUMepa.
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Puc. 3. YcranoBka cBsa3u ¢ PLC

Cosz0anue npocpammvl-npumepa

BBog 3Toro npumMepa nmporpaMmsbl yIpaBJ€HUs IOMOXET BaM MOHATh, KaK Mpo-
cto padotath co STEP 7-Micro/WIN. Dta nporpamMma COAEpKHUT IIECTh KOMaH/ B
tex cermeHTax (Network) u oOpa3yeT U3 HUX O4Y€Hb IIPOCTOM TaiiMep, caM 3arycKa-
eTCs U caM ce0si cOpachIBaer.

Komannpl g atoro mpumepa nporpaMmmsl BBenute B penakrope LAD. Cre-
YUK TpUMEp MOKa3bIBAET BCIO MPOrpaMmy B BUe KOHTakTHOro miaHa (LAD) u
B Buje cnucka komana (STL, AWL). Kommentapuu k cermenty B STL-niporpamme



OOBSCHSIIOT JIOTHKY JJIi KaKIOTO CerMeHTa. MMimynbcHas auarpaMMa MOKas3bIBaeT,
Kak IporpamMma paboTaer.

Mpumep: Obpasey nporpaMMebl AnNA Havana pabotel co STEP 7-Micro/WIN

Natzwark 1 Metwork 1 /M1 0-MunnMCcekyHOHBIF TarMmMep T33 BENKDYASTCA No
MO TEE fvcteverun (100 x 10 mc =1 c)
_I/ F——— ToH Hnnynsc MO0 CRUWKOM KOpOoTOoK, YToDE! @ro MoMHO
1004 H06IN0 YBUAETE B OTOODaMEHWW COCTOAHMA
finporpammMel.
LDON MO.0
TON T33, +100
Mefzwerk: 2 Metwork 2/ CpaBHeHWe CTAHOBWTCH WCTHHHEIM CO CKOPOCTRD,
- ': "”“} /IN03BONAKLER BUAETE ra peaynsTaT B oTobpameHuu
a { flcocToAHWA nporpammel. Binouwute Q0.0 no
flactevedun (40 x 10 mc = 0.4 ), yTobsl NoONy4uTE
R flcrHan © cooTHOLWEeHWEM BpeMeH
T Ll feplknioyveHna/ernoveHns 40% /60%.
_| |_(’ ] LDW== T33, +40
= Q0.0

Metwork 3 AWmnynec T33 (0WMT) CNUWKOM KOPOTOK, YTODkLI €ro
fMOMHD DBIND YEWAETE B OTODPaMEHWUW COCTORAHWA
finporpammMel.
ACOpockTe TaRmep yepez MO.O no ncTeveHnK
100 x 10 mc =1 ¢).

LD T33

= MO.0

MMnynecHaa guarpamma

Tekyw.=100 -"'"7
Tekyw. =40 7

i O.4s 0.6

e

T33 (Tekyw.)

T33 (BuT)
MO.0 E

Q0.0

Puc. 4. IIporpamma - npumep

Buviz06 peoakmopa npoepamm

YToObl OTKPBITh PEAAKTOP MPOrpaMm, LIENKHUTE Ha cuMmBojie Program Block
[[IporpamMMmusIit 6510K], cM. puc. 1. OOpaTuTe BHUMaHuE Ha JEPEBO KOMAH[ U peaaK-
TOp mporpamMm. JlepeBo KOMaHJ HCIONb3YEeTCS UIsl BCTABKM KOMAHJI KOHTAKTHOIO
mwiana (LAD) B cerMeHTHl penakTopa mporpamMm myteM OyKCHPOBKH KOMaH7 C IO-
MOILBIO MBIIIIN U3 J€PEBA KOMAH/] B CETMEHTBHI.

CrMBOJIBI Ha MAHEIM MHCTPYMEHTOB IPENOCTABIISAIOT BO3MOXHOCTh OBICTPOTO
BbI30Ba KOMaH]l MEHIO.

[Tocnie BBOJIa M COXpAaHEHUSI IPOTPaMMBbI BBl MOKETE 3arpy3uTh €€ B S7—200.
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Puc. 5. Oxao STEP 7- Micro/WIN

B600 ceamenma (Network) 1: 3anyck mavimepa

Ecau MO0.0 Beikimouen (0), MOTOK cUTHaNa Mepenaercs sl 3amycka TaiiMepa.
s BBoga koHTakTa 111 M0.0:

1) aBaxnasl menkHuTe Ha cuMBoie BitLogic [butoBast moruka] wnam oguH pas
MIEJIKHUTE Ha 3HAKe IUTI0C (1) JUTst 0TOOpaXeHUsT OMTOBBIX JIOTHUYECKUX OTEpaIlHii;

2) BbIOEpUTE PA3MBIKAIOIIUN KOHTAKT;

3) yaepkuBasi B H)KaTOM COCTOSIHUH JICBYIO KHOTIKY MBIIIIH, TIEPETAIIUTE STOT
KOHTAKT B IIEPBBIM CETMEHT;

4) menkHuTe Ha «??77» HaJ KOHTAKTOM M BBeAUTE cienyromuii aapec: M0.0;

5) naxxmuTte knaBuiny Return, 4ToObI BBECTH aapec JUisl KOHTAKTA.
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Puc. 6. Cermenr 1

UtoObI BBECTH TaliMEepHYIO KOMaH 1y auist T33:

1) nBaxkapl mieNKHUTE Ha cuMmBoJsie Timers [Taiimepsi], 4ToOBI OTOOpaA3UTh Tail-
MEpHbIE KOMaH/Ibl;

2) Beibepute TON (On—Delay Timer — TaliMep ¢ 3aep>KKOU BKITIOUEHUS);

3) yaepxuBasi B HA)KaTOM COCTOSIHUH JICBYIO KHOTIKY MBIIIIH, TIEPETAIUTE STOT
TaliMepP B NIEPBBIN CETMEHT;



4) menkHuTe Ha «??7?7» HaJ TAUMEPHBIM OJIOKOM M BBEIUTE CICAYIOIINI HOMEP
taitmepa: T33;

5) HaxxmuTe Kiaapuinry Return, 4yToObl BBeCTH HOMED Taiimepa u nepeBect ¢o-
kyc Ha mapametp (PT) nins 3aganus npeaycTaHOBISHHOTO BPEMEHU;

6) BBeMTE JJIs1 IPEAYCTAaHOBJIICHHOTO BpeMeHU cieayroiiee 3HaueHue: 100;

7) HaxxmuTe KiaBuiry Return, 4ToObl BBECTH 3TO 3HaUCHHE.

Be600 ceemenma 2: Brnouenue vixooa

Ecnu 3nauenue taiimepa st T33 Gosbiie nin pasHo 40 (40 pa3 mo 10 musm-
cekyHi, unu 0,4 CeKyH[ibl), TO KOHTAKT IMPOIYCKAET MOTOK CUTHAJA JJI BKIIOUCHUS
BbIxoaa Q0.0 mogynsa S7-200.

Jli1st BBOIa KOMaH/1bl CPABHEHUS:

1) nBaxabl MIENKHUTE Ha cuMBOJe komnaparopa (Compare), yToObl 0TOOpa3UTh
KOMaH/Ibl cpaBHEeHHs. BeiOepute xomanay >=I (6ojblle Uiau paBHO ISl IENIbIX YH-
cen);

2) ynepxuBas B HOKATOM COCTOSHUU JIEBYIO KHOIIKY MBIIIH, MEPETAUTUTE ATy
KOMaH/]ly CpaBHEHHS BO BTOPOI CETMEHT;

3) menkHuTe Ha «?77)» HaJl KOHTAKTOM M BBEAUTE aJpec Il 3HAUCHUS TaliMepa:
T33;

4) Haxxmute kiaBuiny Return, yToObl BBECTH HOMEp Tailmepa u nepeBectu (o-
KYC Ha JPYTYIO BEJIMUYMHY, KOTOpas AOJKHA CPaBHUBATHCS CO 3HAUECHUEM TaillMepa;

5) BBeUTE CIAEAYIOLLYIO BEIMYUHY JUJISl CPABHEHUS CO 3HAUEHUEM Taitmepa: 40;

6) HaxxmuTe KiaBuiry Return, 4ToObI BBECTH 3TO 3HAUCHUE.
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Puc. 7. CermeHT 2

Jlns BBoga komaH el BKIoYeHus Beixoaa Q0.0:

1) nBaxkab! menkHuTe Ha cuMBoie Bit Logic [butoBas noruka], ytodsl oToOpa-
3UTh OUTOBBIC JIOTHYECKHUE OTEPALINH, U BEIOEPUTE BBIXOIHYIO KATYIIIKY;

2) yAep)XuBas B HAXXaTOM COCTOSIHUU JIEBYIHO KHOIIKY MBIIIH, MEPETAIIUTE ITY
KaTyIIIKy BO BTOPOM CETMEHT;

3) WenKHUTE Ha «??7?7» HaJ KaTylmKou u BBeauTe cieayronmi aapec: QO0.0;

4) HaxxMuTe Ki1aBuiry Return, 9ToObl BBECTH ATOT aapec MJIsl KaTyIIIKH.
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B600 ceamenma 3: Copoc maiimepa

Korna Taiimep mocturaer mpeaycraHoBieHHOro 3HadeHus (100) u BkiIroyaer
TaliMepHbIi OuT, KoHTaKT st T33 Bkimovaercs. [loTok curHana oT 3TOro KOHTaKTa
BKitouaet 6ut namsatd MO.0. Tak kak TaliMep aKTUBU3UPYETCS HOPMAJIbHO 3aMKHY-
TbIM KOHTakTOM Ju1si M0.0, To u3menenue cocrossaust M0.0 ¢ BeikiroueHHoro (0) Ha
BKiroueHHoe (1) cOpackiBaeT Taiimep.

UtoOBI BBECTH KOHTAKT 15l TaiiMepHoTro Outa T33:

1) BeIOEpHTE U3 KOMaH ] OUTOBOM JIOTHKY 3aMBIKAIONITUN KOHTAKT;

2) yaepxuBasi B HA)KaTOM COCTOSIHUM JIEBYIO KHOIIKY MBIIIHU, NIEPETALIUTE STOT
KOHTAKT B TPETUM CETMEHT;

3) menkuuTe Ha «?77» HaJ KOHTAKTOM M BBEIUTE aapec TaitmepHoro oura: T33;

4) Haxxmute Kiapuiry Return, 4ToObI BBECTH 3TOT aJIpec I KOHTAKTA.

e e e e e

i | oo FE oAz AR - -] & Lif
st - e RE=
, " .

3 ; e 4

Puc. 8. Cerment 3

YrtoObl BBeCTH KaTymky s BkiatodeHus M0.0:

1) BeIOEpHTE U3 KOMaH OUTOBOM JIOTHKH BBIXOJHYIO KATYIIKY;

2) yAepKuBas B HAXXaTOM COCTOSIHUU JIEBYIO KHOIIKY MBIIIU, MEPETAIIUTE ITY
BBIXOJTHYIO KaTYIIKy B TPETUI CETMEHT;

3) ABax bl MIENKHUTE HAa «?77» Haa KaTylIIKOW W BBEAUTE CIEAYIOUIUNA aJpec:
MO.0;

4) HaxxmuTe KiaBuiy Return, 4ToObI BBECTH 3TOT aJpec ISl KaTyIIIKH.

Coxpanenue npumepa npoexma

[Tocne BBOJA TpeX CErMEHTOB C KOMaHJaMU Bbl 3aKOHUMJIM BBOJI MPOTPAMMBI.
Korzaa BbI coxpaHsiere 3Ty mporpamMmy, Bbl CO3/a€Te€ MPOEKT, KOTOPBIM BKIIIOYAET B
ce6s Tunn CPU S7-200 u npyrue napameTpsl. {1 coxpaHeHUs TPOEKTA:

1) BeiOepute u3 ctpoku MeHio komaHay File > Save As [®aiia > CoxpaHuTh
KakK]|;

2) B quanoroBoM okHe Save As [CoXpaHUTh KaK | BBEIUTE UM ISl IPOCKTA;

3) nnst coxpaneHus npoekra meakHute Ha OK.

STEP 7-MICRO/WIN mo3BoJiIeT OCyIIECTBIATh MPOTpaMMHUPOBAaHUE KOHTPOJI-
Jiepa Ha TpeX SI3bIKaxX MPOrPaMMUPOBAHUS:

Ladder (LAD) — s13bIk peneiiHO-KOHTAKTHBIX CXE€M (MM MBI BOCIIOJIH30BAJINCh
IpY HAMMMCAHUK MPOTPAMMBbI-IIPUMEPA);

STL — s3bIK HUHCTPYKIIMM, HATOMUHAOIINI acceMOiep;

FBD — s3bIk yHKIIMOHATBHBIX OJIOKOB.
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C nomompio MeHI0 View(Bua) Bel MoxkeTe mepexiiouaThesi MEXKIY S3bIKaMU.
[TocmoTpuTe, Kak BHITISIUT HanucaHHas Bamu nporpamma B npeactaBieHun STL u
FBD.

[Tocne coxpaHeHus NPOEKTa BbI MOXKETE 3arpy3uTh nporpammy B S7-200.

Gave [ 3 Fees =] = @ of m-
R B o= (coda
T Sy I ok

Puc. 9. CoxpaneHnue npuMepa npoeKTa

3aepyska npozpammvi-npumepa

Kaxnprit mpoexkt STEP 7-Micro/WIN craButcs B cooTBercTBUe Moaenu CPU
(CPU 221, CPU 222, CPU 224, CPU 224XP unu CPU 226). Ecau tun CPU, ycra-
HOBJICHHBI B IIPOEKTE, HE COOTBETCTBYeT mnojakiatoueHHomy CPU, to STEP 7-
Micro/WIN yka3bsiBaeT Ha 3TO HECOOTBETCTBUE U TPEOYET OT BaC MPOBEJICHUS COOT-
BETCTBYIOIMX MeponpusitThil. s »Toro mpumepa BbIOEpUTE B 3TOM cCllydae
«Continue Download [[Ipogo/mKuTh 3arpy3Ky|».

JInist 3arpy3Ku mporpaMmsbl IeiakHuTe Ha cumBosie Download [3arpy3uts], Ha-
XOJIAIEMCS Ha TaHENIM WHCTPYMEHTOB, WU BblOepute kKomaHay wmeHio File >
Download [®aiin > 3arpy3uTs|.

Jlns1 3arpy3ku 35eMeHToB nporpaMmbl B S7-200 menkaute Ha OK.

-l
b T | ey
— ot e e e dme e (] gl s e s g Gttt U proraes”
H i apsin S e m, ot oy i Bid Aoioom S8yt @ CP0) sepec oeiey Ol ionen | Boasdosesss T a
Eriimrse drimse = | VEASROIMA mipme. CPA 2 HEHT REL IR 01
i_ Wigben Ty Lk P e o begirren
LA ot s, bt "Lt ISP [Safpysit @ CRUL 5}1
PBcausecieau| | S pyne @ SPU| | Pl it e
e 8| L | e
Wpces | Boania e Tl
F Fie i =na- Bifuax] s Tiwgbers [ LBTHEEA ErTimi
F Damsbeass fspas | [ r— T TR
F;ﬂm.ﬁ' HETimi A B Bienak|  fj Tislgraein (09 USiaEoR casTin |
M Faescin I
rmo i | Fiseimiry £ it il el
ot e e
11 gl el AR T sl e R 1 Y

Puc. 9. 3arpy3ka nporpammsbl

Ecau Bam S7-200 naxomutces B pexxume RUN, To nosBuTcs cooOiieHue ¢ Tpe-
ooanuem mepeBectd S7-200 B STOP. I neperona S7-200 B STOP mienkuute Ha
Yes [/a].
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Ilepesoo S7-200 6 pescum RUN

Uto6s1 STEP 7-Micro/WIN mor nepeBectu CPU S7-200 B pexxum RUN, nepe-
KJIro4yatesib pexxuMoB S7-200 nomxeH HaxoauThes B nojioxxkennu TERM mim RUN.
ITpu nepeBoae S7-200 B peskxum RUN S7-200 ucnosiHseT nmporpaMmmy.

[enxkuure Ha cumBosie RUN, Haxozsuiemcsi Ha MaHeld UHCTPYMEHTOB, WIH
Bb10epuTe kKoManay MeHio PLC > RUN [IIJIK > RUN].

[enxkuaute Ha OK, 4TOOBI UBMEHUTH pekUM padboThl S7-200.

Korga S7-200 nepexoaut B pexum RUN, ceroguon mina Q0.0 Bkiatouaercs u
BBIKJIFOYAETCA 110 Mepe UCTIoIHEeHUs mporpamMmbl B S7—200.

p| COEEEET x|

@ Place the PLC in BUN mode?
[NepeescTi MNK 8 pexua RUNT]

| Yes I Ha

44l [HeT]

Puc. 10. IlepeBon S7-200 B pexxum RUN

Bbl MoxeTre HaOmomath 3a pabOTOM MpOrpaMMbl, BbIOpAB KOMaHAYy MEHIO
Debug > Program Status [Otaaaka > Cocrosinme mnporpammsbl]. STEP 7-
Micro/WIN otoOpaxkaer 3Ha4eHHUsS Jyisi KOMaH. [[1si OCTAaHOBKM MPOTPAMMBI Tiepe-
Bequte S7-200 B pexxum STOP, menknyB Ha cumBoisie STOP unu BeIOpaB KOMaHTy
meHo PLC > STOP [IIJIK > STOP].

Conep:xanue oTyera

ITporpamma konTposuiepa B npeactabieHusx LAD, STL u FBD u Bpemennas
auarpaMmma ee paboThl.

KoHTpoJibHBIE BOIPOCHI

1. Onumute ocHoBHBIE uHTEpdeiicel STEP 7-MICRO/WIN.

2. Ha xakoM sI3bIKE€ NMpOrpaMMHUpPOBaHUS M3HAYAJIbHO Oblia HamucaHa Mporpam-
Ma-tipumep? UTo mpeacTaBisieT OO0 TaHHBIN S3bIK?

3. Onumute pabOTy 3JIEMEHTOB MPOTPaMMbl: HOPMAJIBHO OTKPBITOTO M HOp-
MaJIbHO 3aKpPBITOTO KOHTAKTOB, ONEpalliy CPAaBHEHUS, KATYIIKH U TaliMepa.

4. ConocrtaBbTe 3n1eMeHTaM nporpaMMmbl LAD cTpokn MHCTpYKUMI Ha SA3BIKE
STL.

5. Onumwute uHCTpYKUUH si3bika STL: LD , LDN , LDW , TON, =.
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2. Pazpa0oTka ¥ peaju3anuy NporpaMMsl yrnpasJjeHus cBeToopamu Ha 0a3e
Siemens S7-200

Heanb pabdoThl: HA OCHOBE MPOTPaMMbl, PEATU30BAHHON B XOJI€ BBITIOJIHEHHUS
npenpiayen padoTsl, pa3padoTaTh U peain30BaTh MPOTPAMMY YIIPAaBICHUS JBYMS
cBerodopamu (YNpaBiSIONIMMHU JBUKEHUEM Ha MEPEKPECTKE B JBYX B3aUMHO Iep-
NEHAUKYISIPHBIX HanpasieHusx). (O4eBuaHO, YTO Apyrue JiBa cBeTodopa MoBTOPS-
IOT JIOTUKY pa0oOThI MEPBBIX JIBYX, O3TOMY, YIpPaBIisis paOOTON IBYX CBETO(OpPOB,
MBI TEM CaMbIM yIpaBiisieM pabOTON YEThIPEX.)

Iopsaok padoTsl

«KoMmmyTanusy cekuuid cBeToOpOB MPOU3BOIUTCS BBIXOIaMU

Q2.0 — «kpacHbIii» epBoOro cBeTodopa;

Q2.1 — «kenTeIil» nepBoro ceerodopa;

Q2.2 — «3eneHsiit» nepBoro cBeTodopa;

Q2.3 — «kpacHsIit» BTOpOro ceerodopa;

Q2.4 — «KenThIi» BTOPOTO CBETO(OPA;

Q2.5 — «3eneHslit» BTOporo ceerodopa.

[ukn paboTel cBeTO)OpOB crenyromuid, cM. Tabn. Nel (ans yckopeHus paboThbl
IpOrpaMMbl He OyJ1eM MpUIEP>KUBATHCS PEATbHBIX BPEMEHHBIX [TapaMeTPOB):

Tabmmma 1. [y paboTsl cBeTOhOPOB

No 1 2 3 4
NurepBai: 2 CeK. 1 cek. 2 CeK. I cek.
1-b1#i cBeTOOp: | KPACHBIM | KPACHBIN, | 3€JICHBIA | JKENTHIN
YKEJITBIN
2-oif cBeTodOp: | 3€JEHBbIN | JKENThIH | KpacHBIA | KPACHBIH,
YKEJITBIN

Bpemst moytHOTo 1UKIIa COCTABISIET, TAKUM 00pa3oMm, 6 Cex.

[Tpu mporpaMMHpPOBaHUHY CIIEAYET IMOJIH30BATHCS PEKOMEHIAIHSIMH:

1. Networkl u Network3 (cM. mpeapiaytiyto paboTy), OTBEHAIOIINE 32 3aMTyCK U
cOpoc TaiiMepa, MOKHO OCTaBHTh 0€3 M3MEHEHHS, 32 MCKIIOYCHHEM IPEIyCTaHOB-
JICHHOTO 3HaYEHUS TaiiMepa, KOTOPOe HY)KHO MPUBECTH B COOTBETCTBUE CO BPEMEHEM
MIOJTHOTO IIMKJIA.

2. «BMmecto» Network2 HEoOX0auMO pearn30BaTh JOTHKY BKIFOUYCHHUS CEKIIMN
cBETO(OPOB, UCTIONB3YsI OTIEPALMN CPABHEHUSI «MEHBIIE, «OOMbIIIe», «MEHBIIE WIN
paBHOY», «OoJbIle uiau paBHO». [Ipu sTOM ecnm peanmmsyercs noruka «M», «KOHTaK-
ThD» JIOJDKHBI PacIioiaraThCs MoCienoBaTeNbHo, ecu joruka «MJINy», — mapanmiens-
HO.

IIpumepsr:
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—ecmu (T33 > 600) nam (T33<200)....
Jlyist peanu3anuu JTIOTUKUA MOKHO HCITOJIB30BAaTh HECKOJBKO CEKIIMM, HapuMep,
Network2, Network4, Network5 u T. 1.

Conep:xanue oTyera

ITporpamma konTposuiepa B npeactabieHusx LAD, STL u FBD u Bpemennas
auarpaMma ee paboThl.

KoHTpoJibHBIE BOIPOCHI

1. OnumuTe paboTy cekiuii mporpaMmel B ipeactaBieHund LAD.
2. Onummte paboTy ceKuuid mporpaMMel B ipeactasaeHun STL.
3. Onummre padoTy cekuuil mporpammsl B mpenacrasiennu u FBD.
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3. Pazpa0oTka M peaju3anuy NporpaMMsbl YpaBJaeHUs YaCTOTHO-
ynpasJisieMbIM 3JIEKTPONPUBOAOM MeXaHU3Ma HUKJIMYECKOro el cTBUSA

3apanme: pa3zpaboTaTh MporpamMmy yIpaBieHUs YACTOTHO-YIPABISEMbIM JICK-
TPOINPHUBOJIOM Ha OCHOBE IIpeoOpazoBareis yactotel ABB ACS300

Teoperuyeckue cBeleHUA

Jlabopamopuwtit cmeno «Hacmommno-ynpagnaemolit I1eKmponpueod Ha o0c-
noee IN'Y ABB ACS300»

Jlabopartopuslii cTeHn «HacTOTHO-yIpaBiIseMblil JIeKTponpuBoa Ha ocHoBe [TY
ABB ACS300» (puc. 1) umeeT B cBOeM cOCTaBE aCHHXPOHHBIN JBUTATENh, IPeoOpa-
3oBaresib yacToTel ABB ACS300 u opransl yrpaBiaeHusl.

Puc. 1. YacTOTHO-ynIpaBIsieMBbIil 3JEKTPOIPHUBOTL
Ha ocHoBe [I4 ABB ACS300

Opranbl ynpasieHus (1) cocTOST U3 MATH BBIKJIIOYATENEH UM MOTEHIIMOMETPA.
Brikirouarenu NoJKIIOUEHbI K AUCKPETHBIM BX0/aM MpeoOpa3zoBarens yactoTel DI
— DI5 (puc. 2). [ToTeHIIMOMETp CITYXKUT JJisi pYyYHOTO 3a7aHus CKOPOCTH BpaIllEHUs U
MOJKIIIOYEH KOHTakTam |— 3, Kak MmokazaHo Ha puc. 2.

B pesynbrare MojepHHM3alMK CTEHIA BCE LEMU YIpaBIeHUs peodpa3zoBaTeiemM
JOTIOJIHUTEJIPHO BBIBEJICHBI HA THE3/1a, PACIIOoKeHHbIE B KopoOke (2). Takum obpa-
30M, MOSBWJIACH BO3MOKHOCThH YIpaBJ€HHUsS MpeoOpazoBaresieM OT BHEIIHETro YCT-
poiicTBa (B Hamiem ciydae KoHTpoiuiepa Siemens S7-200). ConpsbkeHue CTeHIa C
KOHTPOJIJIEPOM OCYIIECTBISIETCS MOCPEICTBOM JabOPaTOPHBIX MTPOBOJIOB.
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Bnok
BLIBOgOR X1 DyHKunA
1 REF ONOpHOE 3HAYEHME ZNR NOTEHUMOMETRA +10 B, Makcuw anbHan
I Harpyaka 10 mA, 1 xOm<R< 10 kCm
1} 2 GND by
LL— 3 Al AHARGIOBEIA BXOR: ONCpHOE 3vaqvenve oT 0 ao 10 8
; _ {01 0 20 20 mAY, R = 200 0 (turnan
GND =0 anpswenns u R =250x€2 {TOKOBbIA cUrHan}
5 424V BononHMTENbHbM BLIKOA HANPRIKEHA +24 B,
[ MAKCHUMATLHAA HATDYIKA S0 MA
___-__/._u.__ & on Hudpoewe sxcaks 1 - 5
/ 7 Di2 DYHKUNA LG DORRIX BX0A08 BRIBUDAIOTCA
DONONHATENbHLEIM NEPEKTTIONATE NEM
— 8 DI3 BRONAIBLEBONA 1
S Di4 ¥npashsiomieo HANpAXeHne 24 -43 B
- 10 ms
11 AD+ AHANOroBEA BRXOM: turian o1 0 40 20 MA unn ot 4 go 20 MA
{(MUHMMYM ORpeaenser napameTp AQUT OFFS
12 GND | Crpannusl 2), R < 500 0
13 RO 11 RPOrpamMMnpy BMLLR BLIX0E pene
] {3aBopCKan yeTaHoBka - HEMCTIPABHOCTE)
14 RG 12
15 RGO 13 e
16 RO 21 MporpamsupyeMbld BLiX0g pene
; {3apOACKan ycTanaBka - PABOTA)
17 RO 22
18 RO 23 |—

Puc. 2. BHemnue uenu npeoOpa3oBaTess 4aCTOThI

Peaxuwms I1Y Ha curHanel, HOCTYAKOMIME HA €T0 JUCKPETHBIE BXOMBI, ONIPEAEIIS-
€TCs MOJIOKEHUEM CIENUATIBHOTO TiepekiovaTess (puc 3), pacnoyioxKEHHOro Mo na-
HEJIBIO YIIPABJIEHUS W 3aJarouiero pexxuMm ymnpasiieHus 114, a Ttaxke mapamerpamu
nporpamMmmupoBaHus. B gaHHo# pa®oTe WCMONB3YyETCS CTaHIAPTHOE PACIPEECICHUE
(«CTanaapTHBII pexXUM»), YyCTaHABIMBAEMOE HA 3aBOJIE U3TOTOBUTEINE, COIIACHO KO-
TOPOMY

Bxox DII orBeuaer 3a myck/ocTaHOB NpHBOJa (3aMbIKaHHE KOHTAKTa Ha puC. 2
NPUBOJIUT K ITYCKY);

Bxox1 DI2 orBeuaer 3a peBepc, T.e. UI3BMEHEHHE HAMPABIICHUS BpallleHUs (3aMbl-
KaHHE KOHTAKTa Ha pucC. 2 MPUBOAUT K PEBEPCY);

Bx01 DI3 oTBeuaer 3a BbIOOD MepBOM (PUKCHUPOBAHHON CKOPOCTH;

Bx01 DI4 oTBeuaer 3a BEIOOpP BTOPOH (DUKCHUPOBAHHOU CKOPOCTH;

Bxo11 DIS oTBeuaeT 3a BHIOOp CKOPOCTH pa3BepTKH YaCTOThI IPU PA3roHE U TOP-
MOYXEHHUH.

[Ipu onHoBpemeHHOM akTuBauuu BxogoB DI3  wu DI4 nmpousBoautcs BbIOOD
TpeThel (UKCHUPOBAHHOUN CKOpocTH. Ecnmu 00a BXxoma HEaKTHUBHBI, CKOPOCTh PEryJiiu-
PYETCS TOTEHIHOMETPOM.
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- |

Puc.3. Tlonoxenue nepexaoyaTest B CTAHIAPTHOM PEKUME

Wmeetrcss aBa BapuaHTa CTaHAAPTHOTO pexkuMma: coOcTBeHHO «CTaHIapTHBIN
pexum» U «CTaHaapTHBIN pexxuM 2». BeiOop Mexay HHUMH OCYIIECTBISETCS C TO-
MolIbl0 mapaMmerpa mnporpammupoBanusi PARAM SET crpaHunbl napaMeTpos
PAGE3. Pexumbl oTIIMYaOTCA JUIIL Ha3HaueHHeMm Bxoja DIS. B namem ciyyae
cinenyet yoeautbes, utTo PARAM SET = 1.

3anaHue (PUKCUPOBAHHBIX CKOPOCTEN OCYIIECTBIISIECTCS C MOMOLIBIO TAPAMETPOB
CON f1, CON f2, CON {3 cranuiisl mapametpoB PAGE2.

Jlis mepeBojia CUCTEMBI YIPABIIEHUSI IPE0OpPa30BaTEIEM YacTOThl B PEKUM yC-
TAHOBKU [TapaMETPOB HAXKMUTE KHOIIKY IIAHEJIN yIPABICHUS «*». DTa ke KHOIKa nc-
HOJIB3YETCS I Mepexoa MEeXy CTpaHuLaMu (IO CChUIKE) M AJI1 BXOAA B PEXUM
YCTAaHOBKH KOHKPETHOTO mapaMmeTrpa. s mepexonoB Mexay napameTpaMmu, a TAKXKE
BbIOOPA MX 3HAYEHUN UCTIOIB3YIOTCSI KHOTIKU «Y MEHBILICHHE» U « Y BEJTUUCHUE.

VYnpasnenue npeoOpazoBaTeieM YaCTOThl MOXET OCYIIECTBISTHCS KaK BHEIII-
HUM YCTPOMCTBOM, TaK M C IOMOIIBI OpPraHOB MaHenu ynpasieHus. [Ipu nepBom
MOJIKJIFOUEHUH K CETHU MpeoOpa3oBarTeib M0 YMOJIYAHHUIO MEPEXOAUT B PEKUM BHEII-
Hero ymnpasjieHus. IMEHHO 3TOT peXUM M UCIOJIb3YETCSl IPU BHITIOJHEHUH Jlabopa-
TOpHOI paboThl. Ecnu mo xakuMm-nubo nmpuyrHaM HEoOXOIUMO MEpEeBecTH mpeodpa-
30BaTelIb B PEKUM JIOKAJIBHOTO YIIPABIIEHUS, CIECAYET HaXaTh U yJIEPKUBATh B TeUe-
HUE IBYX CEKyHJ KHOIKY «Remotey.

Opzanu3zayus enewiHux yeneii Konmpo.nepa Siemens S7-200

Buemnuit Bua cregaa «Siemens S7-200» mokaszaH Ha puc. 4.

Ha crenne pacnonoxeHsr:

1 — xopoO ¢ MPOBOKOM;

2 — CPU Siemens 226;

3 — Moaynb pacuupenus EM222;

4 — ONOK THE3] ¥ BRIKJTFOYATEIICH SISl OPTaHU3aIlMN BXOIHBIX IIETICH;
5 — OJIOK THE3/1 11 OPTaHU3alMK BBIXOIHBIX IIETIEH;

6 — aBTOMATHYCSCKHUI BBIKIIOYATEIb;

7 — TpyNIibl KOPOTKO COSAMHEHHBIX THE3IOBBIX Pa3bhEMOB.
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Puc. 4. BHemnuii BUa cteHaa

Ha puc. 5 nmoka3an oiMH U3 BapHaHTOB CXE€Mbl BHEIIHHUX coeauHeHuil CPU,
IPUBEJICHHBIN B €r0 TEXHUYECKOM OIMCAHUM.



CPU 226 AC/DC/Relay (6EST 216-2BD23-00B0)
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Puc. 5. Bapuant cxemsbl coequnenuii CPU

Hanpaserme
OaTUHKoEZ4
B noct. Toka

K BXO0OaM KOHTPOJIICPpA IMMOAKIOYCHBI JATYNKH THUIIA ((CYXOﬁ KOHTAaKT». I[J'I}I -

TaHUA BXOIAHBIX M BBIXOJHBIX Lernen HCIIOJIB3YIOTCA HE3aBUCUMBIC UCTOYHUKU IIUTA-
HHA.

B cmenoe nmutanue BXOAHBIX IENEld OPraHM30BAaHO C KMCIOJIb30BAHHEM BHYT-
PEHHEro UCTOYHUKA nUTaHus (puc. 6), 11t 3TOro:

kieMMbl 1M u 2M coenuHensl ¢ KiieMMoil M («—» UCTOYHUKA TUTaHUS);

kiemma L+ coeauHeHa ¢ oOIIMM MPOBOAOM JIsl JTATYUKOB, KOTOPBIM BHIBEJICH
Ha PsJ THE3IOBBIX pa3beMOB «24 By u mosrocaMu BbIKJTFOYATEICH.
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Puc. 6. PazBonka BHenHux 1ieneit CPU Ha crenne

[Iutanue BBIXO/JHBIX LENe MOXKET OCYHICCTBIIATLCA KaK OT BHYTPCHHCTO HC-
TOYHHKA, TaK 1 OT BHCIIHCTO.
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Knemmer 1L, 21, 3L coeluHEeHBI ¢ COOTBETCTBYIOIIMMU THE3/IaMU CTeHIa (puC.
4), xiiemMbl M u L+ ucTOYHMKA NMUTAHUS COEAMHEHBI C Tpynmnamu TrHe3[ (Mo TpH
rHe3/ia B Tpymmne). DTO CAENaHO JJisl TOTro, YTOObI MOXKHO ObUIO OpraHU30BaTh MUTA-
HUE BBIXOJHBIX LIEeMel OT BHYTPEHHETO MCTOYHMKA. [[1s1 3TOTO cleayeT COelnUHUTD
rHezga 1L, 2L, 3L c rue3gamu L+, a rpymnmbl KOPOTKO COEIMHEHHBIX THE3/I0BBIX
pazbemMoB 7 (cM. puc. 4) ¢ THe3gamu M (i Hao60poT). Tora CTaHOBUTCSI BO3MOXK-
HBIM TOAKJIIOYEHUE HArpy30K BBIXOAHBIX I€Nel WHIAUBUAYATbHBIMH JBYXIPOBOJ-
HBIMU KaOemsimu (0e3 001ero mpoBoja).

Buemnue nenu moayns pacmupenus EM222 B pabote He paccMaTpUBaIOTCS.

JUIsl MOAKITFOUEHNs KOHTPOJIIEPa K IPe00pa30BaTENIO YACTOTHI CIEAYET:

coenquHUTh KieMMmy 1L xoHTposiepa k kiemme +24 B(5) nmpeobpazoBarens;

coequuuTh Kaemmbl Q0.0, Q0.1, Q0.2 konTposuiepa k kiemmam 6,7,8 mpeobpa-
30BaTeJIs.

[Ipu >TOM (QYyHKIHMIO KITIOYEH, W300paKeHHbIX Ha pHUC. 2, OYIYT BBINOIHAThH
KOHTAKThl BBIXOJHBIX peJie KOHTPOJLIEPA, COSAUHSIONIME MPU aKTUBALIMK COOTBETCT-
Byronux BbIxo70B kieMMbl Q0.0, Q0.1, Q0.2 ¢ knemmoii 1L.

IIporpamma padoThbI
Ilocmanoexa 3a0auu

[Ipeanonaraercs, 4TO 3JIEKTPONPUBOJ] MPUBOAUT B JBUKEHUE MOJBEMHBIN Me-
XaHU3M, KOTOPbIH paboTaeT B IUKJIE:

1) nogbem Ha MaKCUMaJIbHON CKOPOCTH;

2) mpu cpabaTblBaHUM ITyTEBOTO BBIKIIOUATENS — TEPEXO] Ha MOHWKCHHYIO
CKOPOCTb, COOTBETCTBYIOIIYIO YACTOTE MUTAHUS ABUTATENs, paBHOM 5 '

3) npu cpabaTbIBaHUU KOHEYHOTO BBIKIIIOUYATENSI — OCTAHOBKA;

4) naysa 2 cek.;

5) cryck Ha MakKCUMaJIbHOU CKOPOCTH;

6) mpu cpabaThIBaHUM ITyTEBOTO BBHIKIIOUATENS] — TEPEXO0J] Ha MOHWKCHHYIO
CKOPOCTb;

7) npu cpabaTbIBaHUU KOHEYHOTO BBIKJIIOYATEINSI — OCTAHOBKA;

8) may3a 1 cexk.

9) mepexon k mary 1.

Bxoonvimu curHasiaMu 111 KOHTpoJuiepa OyayT SIBISATHCS CUTHAJIBI CIIETYIOIINX
YCTPOUCTB:

BBIKJIFOYATENb 3allyCKa IMpoliecca (Ha MaHeIu CTEHJa), CBSI3aHHBIM C BXOJIOM
11.2;

JIBa KOHEYHBIX M J1Ba IIYTEBBIX BBIKIIIOYATENS JJIEKTPONPUBOJA, UMUTHPYEMBIX
BBIKJIIOUATEISIMU. BBIKIIIOUaTeny CBA3aHbl C BXOJJaMHA KOHTPOJLIEPA:

1.3 — KOHEYHBIN BBIKJIIOYATEIb B HUYKHEM IIOJIOKEHUMY;

[1.4 — myTeBoil BeIKIIOUATENb, CpabaThIBAHUE KOTOPOTO IMPH ABM)KEHUU BHH3
JOJDKHO IPUBOJUTH K IIEPEXOY Ha TIOHUKEHHYIO CKOPOCTB;

I1.5 — myreBo#l BBIKIIIOUATENb, CPAOATHIBAHUE KOTOPOTO NP BUKEHUHU BBEPX
JOJKHO ITPUBOJUTD K NIEPEXOY HA ITIOHMIKEHHYIO CKOPOCTB;

I1.6 — KOHEYHBII BBIKIIFOYATEb B BEPXHEM MOJIOKEHHH;
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Buvixooamu konmponnepa (Bxogamu peoOpa3oBaTeis 9aCTOThI) OyIyT:
CUTHAJI 3amycka npusopa, Beixoa Q0.0 ;

curHai pesepca, Bbixos QO0.1;

CUTHAJI IEPEX0/1a HAa TOHWKEHHYIO CKOPOCTh, Bbixo 1 Q0.2.

Tpebyemcs:

n3yunth onucanue [1Y u «3amporpaMMupoBaTh» €ro Ha OTPaOOTKY ONMHUCAHHBIX
CUTHAJIOB,

coenuHUTH BXOABI [TY ¢ BpIXO/1aMH KOHTPOJLIEPA;

pa3paboTaTh U BBECTH B KOHTPOJUIEP IPOTPaMMy YIIPABICHHUS;

MPOJAEMOHCTPUPOBATH PAOOTY CUCTEMBI.

Vkazanus:

[Iporpamma ympaBienusi OyJeT COCTOATh W3 OCHOBHOM MPOTPAMMBI U MOAMPO-
rpammbl. OCHOBHOHM TIporpamMme 1o HaxaTuio KHOmkU «Ilyck» OyneT BBI3BIBATHCS
nojAmnporpaMmma.

Jloeuxa pabomwsi noonpozpammoi:

KoHTposb ABMKEHUS BBEPX W BHU3:

Ecnu ne ycranonen 6ut Q0.1 (T.e. oCcylecTBISIETCS IBUKEHHE BBEpPX) U HE
BKJIFOUEH KOHEUHBIN BBIKJIIOUATENb B BEpXHEM moJioxkeHuu 1.6,

NJIN,

eciu ycra"oBiaeH out Q0.1 (T.e. ocyliecTBIseTCs IBHMKEHUE BHU3) U HE BKIIIO-
YeH KOHCYHBIM BEHIKJIIOYATENh B HIKHEM MoJiokeHud I1.3, Bkmrowaem Beixon Q0.0
(myckaem npuBOJ).

KoHTpoJib BELIEPHKEK BPEMEHH:
Ecnu we ycranoBnen Q0.1 (T.e. paHee OCyIIECTBISUIOCH JBUKEHUE BBEPX) U

BKJIIOUYEH KOHEUYHBIN BBIKJIIIOUATENIb B BepXHEM IMojoxeHuu 1.6, 3amyckaeM TaiiMep
Nel.

Ecnu cpaboran taitmep Nel, ycranaBnuBaem out Q0.1 (rmoaroraBiuBas IPUBOJT
K JIBDKEHHMIO BHM3) M cOpacbiBaeM OWUT mepexojia Ha MOHMKEHHYI0 ckopocTh Q0.2
(moaroraBiuBasi NPUBOJI K IBUKEHUIO C MAKCUMAJIbLHOM CKOPOCTHIO);

[Ipu 3TOM HauHeTCs JBU)KEHHWE BHU3 COIJIACHO JIOTMKE KOHTPOJIS JBUKEHUS
BBEPX U BHU3.

Ecnu ycranosien Q0.1 (T.e. paHee OCyIIECTBISUIOCH ABUKEHUE BHU3) U BKIIIO-
YEH KOHEYHBIM BBIKJIIOYATEb B HUXKHEM TosioxkeHuu 1.3, 3anmyckaem Taiimep No2.

Ecnmu cpabotan taitmep No2, copaceiBaem Out Q0.1 (moaroraBinuBasi MpUBOJ K
JIBMKCHHUIO BBEpX) U cOpacbiBaeM OWT mepexofa Ha MOHIKEHHYI0 ckopocTh Q0.2
(moaroTaBnvBasi MPUBOJ K JIBHXKEHUIO C MAKCUMAaIbHON CKOPOCTBHIO);

IIpu 3TOM HauyHETCS JBUIKEHHE BBEPX COIJIACHO JIOTUKE KOHTPOJIS JABUKECHHS
BBEPX U BHU3.

KOHTpOJIbL CKOPOCTH:

Ecnau ne ycranosnen Q0.1 (nBuxeHue BBepx) U cpaboOTa MyTEBOM BBIKJIFOYA-
teab I11.5,

NI,
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ecnu ycranoBieH Q0.1 (gBukeHue BHM3) U cpaboTasl MyTEBOW BBIKIIOYATENH
I1.4, ycranaBnuBaem BbixoJ1 koHTposuiepa Q0.2 (TeM caMbIM, OCYIIECTBIISISL TIEPEXO/T
Ha TIOHM>KEHHYIO CKOPOCTH ).

31ech UCTOIb30BaHa CIASAYIONas TEPMUHOIOTHUS (TIPUMEPHI TOSCHSIOTCS THITO-
TETUYECKUM KoJIoM Ha si3bike C):

1. «BKITIOYUTH» — UCTIOTB30BaTh «OOBIKHOBEHHYIO» «KATYImIKy» —( )— .

[Tpumep: ecau ycmanosnen 6um M0.0, sxnrouums 6vixo0 Q0.0 (eciu me ycma-
HOBJIeH — BbIKIIOYUMD!)

| 0.0 0.0

2. «YCTaHOBUTBY» — HCIOJIH30BATh «KaTymkKy» C 3allIOMHMHAHUEM COCTOSHUA «1»

—(S)—.
[Ipumep: ecau copowen 6um MO.0, ycmanosums 6vixo0 (0.0 (8 npomusrom
cyuae — 8bIX00 He USMEHAmb!):

N
S

| W00 0.0

3. «COpocuTb» — HCIOJIb30BATh «KATYIIKY» C 3allOMUHAHUEM COCTOSHUS «0»
—(R)-.

[Tpumep: eciu ycmanosnren 6um MO0.0, copocums 6vixoo Q0.0 (6 npomuenom
cyuae — 8bIX00 He USMEHAMDb!):

| 0.0 0.0

‘ I I {r)
1

ITon xarymkamu —(S)— u —(R)— yka3biBaeTcs uucino OUT, HAUMHAs C ajpeca,
YKa3aHHOTO HaJ| KaTyIIKaMH, KOTOPbIE HY)KHO YCTAaHOBUTH B €IMHUILY WJIK COPOCUTH
B HYJIb COOTBETCTBEHHO.

Conep:xanue oTyera

1. IlpuHUMOManbHas SJIEKTPUYECKash CXE€Ma COEAUMHEHUM LeNnei yNpaBlIeHUs
KOHTpOJIIEpa, MpeoOpa3oBaTessi YaCTOThl, OPIaHOB YIPABJICHUS M BBIKIIOYATENEH,
MMUTHUPYIOIIMX IIYTEBBIE U KOHIIEBBIE BBIKJIIOYATENHN NOAbeMHUKA. Ha cxeme mosmk-
HBI OBITH MIPUBEIEHBI TOJBKO MCIOJIB3YEMBIE BXOJIbI U BBIXOJAbI KOHTpOJIJIEpa U Impe-
oOpazoBarersi.
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2. Ilporpamma xoHTposuiepa B npeacrasienusix LAD, STL u FBD u BpemenHnas
auarpamma ee paboThl.

KoHTpoJibHBbIE BOIPOCHI

1. Onummte nabopaTopHblil cTeH] «YacTOTHO-yIpaBiIsieMblid 3JIEKTPOIPUBO
Ha ocHoBe T4 ABB ACS300», ykakute Ha3HauY€HHUE €ro 3JIEMEHTOB.

2. OnuiuTe BHEIIHUE LENU YIPABICHUs MPeoOpa3oBaTelisi YaCTOTHI.

3. OnummMre Ha3HAYEHUE TUCKPETHBIX BXOJOB IMpeoOpa3oBaTeisi 4acTOTHl B
CTaHJIaPTHOM pacIpeneaeHIH (PYHKIIUA.

4. Omumute maboparopHsiid creHn «Siemens S7-200», ykakuTe Ha3HAYCHHE
€r0 AJIEMEHTOB.

5. OnumuTe pa3BoJKy BHENIHUX IIENEl KOHTPOJUIEpA HA CTEHIE.

6. Onummre padoTy cekiuii mporpammsl B ipencrasiennu LAD.

7. Onummre padoTy cekiuii mporpammsl B ipencrasiennu STL.

8. OnummTte padoTy CEKIMM mporpaMMsbl B ripecTabieHnu U1 FBD.
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4. Pa3zpaboTka u peajm3ainus NporpaMMbl U3MepPeHUs CKOPOCTH
3J1eKTPONPUBOIA

Ilean padoThI: OCBOCHUE TEXHUKH PAOOTHI C MPEPHIBAHUSIMH U CKOPOCTHBIMU
cyeTtunkamu Siemens S7-200.

Teoperuyeckue cBeleHUA
Onucanue ycmanoexku

VYcTaHOBKa COCTOMT M3 YacTOTHO-YIIPABIISAEMOrO 3JIEKTPONPUBOJA HAa OCHOBE
npeobpasoarens yactorel ABB ACS300 u xonTposepa Siemens S7-200.

DNeKTPONPHUBO] OCHAIIECH ONTHYECKUM JAaTYMKOM CKOPOCTH/YTIJIa HOBOPOTA, KO-
TOPBIN YCTAaHOBJIEH HA KIIEMMHOM KOpoOKke aBurarens (puc. 1).

Puc. 1. Pazmenienne natunka CKOpOCTH/yTiia MOBOPOTA

DneKTpUYecKasi NpUHIMITHAIIbHAS CXeMa JaTYMKa MoKa3aHa Ha puc. 2.

+24 B
 J O
931
Q
S
L O |

Puc. 2. IlpunuunuanpHas cxema aaT4yuka

Cxema COJIepKUT UCTOYHUK CBETA — BJIEKTPUUECKYIO JIaMITy, TOK B II€MU KOTO-
PO OTpaHUYEH CHEIHATBHO TOI00PAaHHBIM COMPOTUBICHUEM, (OTOIUOA U TPAH3U-
ctop. [Ipu momaganum moTroka cBeTa Ha (POTOAUOJ, MOCIEAHUN YBEIHMUYUBAET CBOIO
MIPOBOJIMMOCTb, BCIAEACTBUE YErO OTKPHIBAETCS TPAH3UCTOP, M MOTEHIIMAN BbIxoaa Q
npubmmkaetcs K +24 B. B npoTtuBHOM citydae noTeHIan Q 0JM30K K HYJIIO.
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JIist conpsiKeHus TaTdyuka ¢ KOHTPOJUIEPOM CIIETYET COSAMHUTH JTaOOpaTOPHBI-
MU MPOBOJAMU
rue3no +24 B natunka — c rHe3aom +24 B koHTpoOsuiepa,

rHe3o «L» — ¢ raesgom «GNDy KOHTpOJLIIEpa,

BbIxoA4 QQ martymka — ¢ KaKUM-JTMOO BXOJOM KOHTpoJiepa (PEeKOMEHIyEeMBbIi
Bxoz 10.0).

CBeToBOIl MOTOK, MOCTYNAKOUIMI Ha (HOTOAUO, EPEKPHIBACTCS CIIELUATbHBIM
JMCKOM, YCTaHOBJICHHBIM Ha BaJly JBUTATelsl M BPAIAOIKUMCS BMECTE ¢ HUM. J{uck
umeeT 60 orBepctuil. Takum 00pa3oM, Ha OAMH O00OPOT Baja mpuxogutcs 60 um-
IyJIbCOB BBIXOJAHOTO HanpsKkeHUsl. [IoCKoNbKy IBUraTtenb UMEET JIBE€ Mapbl MOJIFOCOB,
€ro CMHXPOHHAs 4acTOTa BpallEHUs IMpH 4YacToTe nuTarouero HampstkeHus 50 I'n
paBHa 1500 o6/mMun unum 25 o6/cex (25 I'm). Ilpu Takoit yacToTe BpalieHHs 4acToTa
ClIeI0BaHUsI UMIYJbCOB cocTaBUT 25x60 = 1500 I'u. Ilepuon cnegoBaHus UMITYJIb-
coB paBeH 1/1500 = 0,000667 cex unu 0,667 Mc. B Takux ycioBUSIX UCIIOJIb30BaTh
«OOBIKHOBEHHBII» MPOrpaMMHBIN CYETUMK, aHATU3UPYIOIINI BXOJAHON CUTHAN B Ka-
XKJOM MPOTPAMMHOM LMKJIE€ KOHTPOJUIEpA, HEBO3MOXHO: Ha OOJBIIMX YacTOTax
CUYETUHK HE B COCTOSIHUU «YCJIEAUTHY 3a MOCTYNAIOIUMU UMITYJIbCaAMHU.

Tpanumuonnas apxurexrypa [1JIK noapazymeBaet, 4To MakCUMalbHOE KOJIHYE-
CTBO 3JIEMEHTOB CHUCTEMBI pabOTAaET OTHOCUTENIBHO HE3aBHCHUMO OT LEHTPaIbHOIO
nporieccopa. B wactHoctu, B koHTposuiepe Siemens S7-200 umeroTcsl Tak Ha3bIBae-
MBIE CKOPOCMHblE CUemYUuKY, OCYILIECTBISIOIINE CUET UMITYJIbCOB, TOCTYAIOIIUX HA
BXO/Ibl KOHTpoOJuIepa, He3aBUCUMO 0T CPU. CKOpOCTHBIE CUETUMKU PEANTHU3YIOT UJIEIO
anmnapaTHOro pelleHus: npoodsieMbl cyeTa U B3auMoaencTBy0T ¢ CPU acMHXpOHHBIM
CIIOCOOOM.

CKOpOCmele cuemyukKu
Ha puc. 3 IMPUBCACHBI KOMaH/Ibl YIIPABJIICHUA CKOPOCTHBIMU CHCTYUKAMM.

Onpedenenue pesicuma pabomol ckopocmuoeo cuemyuxa HDEF

Komanpna onpenenenus: pexuma padbotel ckopoctHoro cuetunka (HDEF) ycra-
HAaBJIMBAET PEKUM paOOTHI IS ONPEACICHHOTO cKopocTHOTO cueTuyrnka (HSCx). Boi-
O0pOM peXrMa ONPENEIISIOTCS JaTYMK TAKTOBBIX UMITYJILCOB, HaMpaBlieHUe U (PyHK-
I[UU 3aIlyCcKa U cOpoca CKOPOCTHOTO CUETUYHKA.

3anyck ckopocmuozo cuemyuxa HSC

Komanna aktuBuzanuu ckopoctHoro cuerunka (HSC) xondurypupyer wu
YIPABIISIET PEXUMOM PabOThl CKOPOCTHOTO CYETUMKA Yepe3 CUTHAJIbHBIE COCTOSHUS
outoB cneruansHoi mamsatu HSC. Ilapamerp N ompenenseT HOMEpP CKOPOCTHOTO
cuetynka. lonyctumelie onepanabl 115 komana HDEF u HSC npuBeaens! B Tab. 1.

CKOpOCTHBIE CUETYMKHA MOTYT OBITh CKOH(UTYpUpPOBaHBI Ha JABEHAANATH Pa3-
JMYHBIX PEKUMOB paboThI (TalI. 2).
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SIMATIC J EC1131 ]

LAD FED

HO:EF HOEF
= EM EMO = EM EMO =
H&C

MODE

HSC
MODE

HSC H5C
= EM EMO = | ~{EM EMO =

SIMATIC

STL
HDEF  HSC, MODE
H5C L

Puc. 3. Komanipl ynpaBiaeHUs CKOPOCTHBIMU CUETUUKAMU

Kaxaplii c4eTuynk MMeeT CHeHaTu3UpPOBAHHBIE BXOJIbI, KOTOPBIC MOIEPIKABA-
IOT Takue (PYHKIIUU, KaK JAaTYNK TAaKTOBBIX MMITYJIbCOB, YIIPABJICHHUE HAIpaBICHUEM,
copoc u 3amyck. s nByx(}a3HBIX CUETYMKOB 00a JaTYMKA TAKTOBBIX HMITYJIHCOB
MOTYT paboTaTh CO CBOEH MaKCHMaIbHON CKOPOCTBHIO. B KBaapaTypHBIX pexuMax
(A/B-c4eTunKr) IpeaoCTaBISIETCS BO3MOKHOCTh BbIOOpa O HOKpaTHOMU (1X) miH ye-
THIPEXKPATHOH (4X) cKOopocTH cuera. Bee cueTunkn paboTar0T ¢ MaKCUMAIbHON CKO-
POCTBIO, HE CO3/1aBast IOMEX JAPYT APYTY.

Tabnuna 1. Jlonyctumslie onepanbl AJisi CKOPOCTHBIX CUETYUKOB

Bx0161/BBIXO1BI Tunel JaHHBIX Onepanibl
HSC, MODE BYTE KOHCTaHTa
N WORD KOHCTaHTa

CPU 226 nognepxuBaroT mecTb CKOpocTHbIX cyeTunkoB: oT HSCO no HSCS.

B GonbliMHCTBE CiydyaeB MPUMEHEHHUS CKOPOCTHOM CUETYHK 3arpykaercs mep-
BbIM M3 HECKOJIKMX MPEAYyCTAHOBJICHHBIX 3HAYEHUM, U KEJaeMbl€ BbIXOIbl aKTHUBHU-
3UPYIOTCS HA UHTEPBAJl BPEMEHHU, B TEUEHHUE KOTOPOrO TEKYIIIEE 3HAYEHUE CUETUMKA
MEHBIIIE TEKYIIET0 MPEeIyCTaHOBICHHOTO 3HaueHns. CYETUNK HACTPOCH TaKuM o0Opa-
30M, 4TO, KOT'/Ia TEKYIle€ 3HAYCHHE CUETUYMKA CTAHOBUTCSI PaBHBIM MPEyCTAHOBIICH-
HOMY 3HAYCHHIO, WM MTPHU TOSIBJICHUHN cOpOCca MPOUCXOIUT IPEepPhIBaHNE.

Korna mpu paBeHCTBE TEKYLIEro 3HAYEHUS CUETUYMKA U MPEyCTAHOBICHHOTO
3HAYCHUS MPOUCXOIUT MPEPHIBAIOIIEE COOBITHE, 3arpy’KaeTcsi HOBOE IMPEIyCTaHOB-
JIEHHOE 3HAYEHHUE, U YCTaHABJIMBACTCS CIEAYIOUIEe COCTOSHUE JJisl Bbixo/10B. Korma
IPOUCXOJUT COOBITHE, BBI3BIBAIOIIIECE MTPEPhIBAaHUE MO COPOCY, TO yCTaHABIMBAIOTCS
MEPBOE MPEAYCTAHOBJICHHOE 3HAYEHUE U TMEPBBIE COCTOSIHUS BBIXOJOB, M IIUKI MO-
BTOPSETCH.

Tak Kak npepbiBaHUs IPOUCXOAAT CO 3HAYMUTEIbHO MEHBIIIEH YacTOTOM, YEM Ta,
C KOTOpPOH CUYMTAEeT CKOPOCTHOM CYETYHK, TO MOXKET OBITh pPEAIM30BAHO TOYHOE
yrapaBjeHue OBICTPHIMH OTMEpPAIUsIMU MPU OTHOCUTEIIBHO MaJloM BO3JEHCTBHM Ha
oOmuii uks 00padoTku nporpammel [TJIK. Meroa moakimtodeHust mpephIiBaHUHN T10-
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3BOJISICT BBITIOJHATH KXY 3arpy3Ky HOBOTO TIPEIyCTAaHOBICHHOTO 3HAYEHUS B OT-
JEeNbHOM TporpamMme 00pabOTKH MPEPBHIBAHMS, YTO YIPOIIAET YIIPABICHNUE COCTOSHU-
eM. (B xauecTBe anmbTepHATHBBI, BCE COOBITHS, BBI3BIBAIOIINE MPEPHIBAHUS, MOTYT
OBITh 00pabOTaHBI U B OJIHOM €TMHCTBEHHON ITporpaMMme 00padOTKU MPEPhIBAHUIL. ).

Onucauuepamuunblx CKOpOCMHbBIX CUeEMUUKOB

Bce cuetunku B OJHOM U TOM K€ pexume paboTaroT oauHakoBo. MMeercs ue-
ThIp€ OCHOBHBIX BHJ]a CUETUYMKOB: OJHO(A3HBIN CUETUYUK C BHYTPEHHUM YIIPaBICHU-
€M HalpaBJeHHEM, OJHO(A3HbIA CUETUYHK C BHEIIHUM YIPABJICHUEM HampaBiICHUEM,
AByX(}a3HbIM CUETYHMK C 2 TAKTOBBIMM BXOJIAMHU M KBaJApaTypHBIA CUETUHK C (ha3zamu
A n B. He kaxaplil CUETUHNK NMOAIEPKUBAECT BCE peKUMBI. Kaxaplii CUETUNK MOKHO
MCIIOJIh30BaTh: 0€3 BXOJI0B cOpoca U mycka, co cOpocoM, HO Oe3 MyCcKa, Wik ¢ BXOJa-
MU ITyCKa U cOpoca.

Korna aktuBu3mpyertcst Bxoa cOpoca, OH cOpachIBaeT TEKyllee 3HAUeHHUE U CO-
XpaHsieT ero cOpPOILIEHHbBIM, TIOKa HE I€aKTUBU3UPYETCS cOpOC.

Korpa aktuBusupyercst BXoja MycKa, OH pa3pellaeT CUYeTYuKy cuutath. Eciu
BXOJl TyCKa JICAaKTUBU3UPOBAH, TEKYIIEE 3HAUYCHUE CUETUYMKA OCTAETCS MOCTOSHHBIM,
a TAKTOBBIE COOBITHSI UTHOPUPYIOTCS.

Ecnu cOpoc akTuBU3MpYyeETCS, KOT/Ia MyCK HEAKTUBEH, TO COPOC UTHOPUPYETCS, a
TeKyllee 3HaueHrue He u3MeHsieTcsl. Eciii BXO/ MyCKa CTaHOBUTCA aKTHUBHBIM, KOTJa
aKTUBEH BXOJ| cOpoca, TeKylllee 3HaueHue cOpachIBaeTCs.

[lepen MCHOIB30BAaHUEM CKOPOCTHOTO CUETYMKA BBl JOJDKHBI C TOMOIIBIO KO-
mauasl HDEF (High Speed Counter Definition — onpeneneHie CKOpOCTHOTO CUETUYH-
Ka) BeIOpaTh ero pexxum. C nmomoiipio 6urta mamstu neporo nuukia SMO.1 (3tot 6ut
BKJIFOUEH B T€YEHHE MEPBOTO IMKJIA 00paOOTKU MPOrpaMMBbl, a 3aTEM BBIKJIFOUAETCS)
BBI3BIBAETCS (PparMeHT Kojaa, KoTopbii coaepxut komanay HDEF.

HpozpaMJnupoeaHue CKOpOCMHO20 cuemuuKka

JUis mporpaMMUpPOBaHUs CKOPOCTHOI'O CYETYMKA TpeOYyeTCs BBINOJHUTH Clle-
AYIOLME OCHOBHBIE 3a/1a4U:

1) onpenenuTe CYETUUK U PEKUM;

2) HaCTPOUTH YIPABISAIOMINN OANT;

3) ycTaHOBUTH TeKylee (HayaabHOE) 3HAUCHUE;

4) 3a71aTh NMpeyCTaHOBIEHHOE (1I€JIEBOE) 3HAUCHHUE;

5) Ha3HAYUTH U Pa30JIOKUPOBATH MPOTpaMMy 00pabOTKU MTPEephIBaHUI;

6) aKTUBU3UPOBATH CKOPOCTHOM CUETUHK.

Onpeodenenue pexrcumos u 6x0008 cuemuuKa

J{ns1 onipeniesieHUs: peKMMOB M BXOJIOB CUETUMKA MCIIOJB3YETCS KOMaHAa OIpe-
nesieHust ckopoctHoro cuetunka HDEF.

B tabnuiie 3 nmoka3zaHbl BXObI 1J1 TaKUX (GYHKIIUH CKOPOCTHBIX CUETUYUKOB, KaK
Tr€HEepaToOp TAKTOBBIX HMMITYJILCOB, YIpaBJIEHHUE HamNpaBjeHHWEM, COpOC U 3amyckK.
OnuH U TOT e BXOJ HE MOXKET OBITh MCIOJIb30BaH JIJIs JBYX Pa3HbIX (hYHKIUH, HO
0001 BXOJ, HE MCIOJIb3YEMbIH TEKYIIIMM PEKUMOM CKOPOCTHOT'O CUETYHKA, MOXKET
OBITH MCIIOJIH30BAH JJISI IPYTOM IIEIIH.
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Hanpuwmep, ecnu HSCO paboraer B pexxume 1, kotopsiid ucnoassyet 10.0 u 10.2,
T0 10.1 MOkeT ObITh UCIIOJB30BaH, HAIIPUMED, ISl IPEPhIBaHUM 10 (PPOHTY CUTHAJA
w1t oocinyxkuBanus HSC3.

Ta6nuna 2. Bxoapl GyHKIIUNA CKOPOCTHBIX CUETUUKOB

PeXUM | onucanue Bxogkl
HSCO 0.0 10.1 0.2
HSGC1 0.6 0.7 11.0 11.1
HSC2 1.2 1.3 1.4 1.5
HSGC3 10.1
HSC4 0.3 10.4 10.5
HSCSE 0.4
0 OaHOpAa3HbIH JaT41K TAKTOBbLIX MMNYMLCOB
1 CHETHMK C JATHMK TaKTOBbIX MMMy NLCOB Chpoc
BHYTPEHHUM
2 yTpasneHuem [aT41K TAKTOBbLIX MMNYNLCOB Copoc | Tyck
HanpaeneHuem
3 OaHOpA3HbIA JaT41K TAKTOBbLIX MMNYNMLCOB | HanpasneHue
4 | CHETHMKC BHEWHUM | naryuk takToBbx MMMyNscos | Hanpasnexwe Chpoc
— ynpasneHuerm
5 HanpaBneHHeM [aT4vk TAKTOBLIX MMNYNLCOB | HanpasneHue COpoc | Myck
G Oeyxdha3Holid c4eTYMK | JaTYMK TAKTOBLIX MMNYNLC0s | JaTyMK TakToBLIX
€ 2 TAKTOBbLIMM ANA NPAMOTo HanpasnexdnA HMNYTILCOB ANA
BXO4aMM ofparHoro
HanpasneHua
7 [aT4vK TAKTOBbLIX MMNYNMLCOB | [JaT4MK TaKTOBLIX Copoc
ANA NpAMOro HanpasneHuA HMNYTILCOB ANA
ofpartHoro
HanpasneHua
G JaT41K TaKTOBLX UMNYNECOB | [aTyWK TAKTOBbLIX Copoc | MNyck
ANA NPAMOTo HanpasnexdnA HMNYTILCOB ANA
offpaTHoro
HanpasnexHua
9 KeagpatypHbli [aT4vK TAKTOBbLIX MMNYNMLCOB | [JaT4MK TaKTOBLIX
CYETYME C pasamu A | A UMNYyNbCOB B
10 ne JaT4WK TaKTOBLX UMNMYNBCOB | JaT4yWK TAKTOBbLIX Copoc
A WMNyNLCoB B
11 [aT4vK TAKTOBbLIX MMNYNMLCOB | [JaT4MK TaKTOBLIX Copoc | Tyck
A HWMNYyNbCOB B
12 Pexum cueta 12
NoAoep#MBaoT
ToNbKOo HSCO 1
HSC3.
HSCO cyuTaer
KOMW4YECTEO
WMNYMbCOB,
Bblgaeaembix Q0.0
HSC3 cyuTaer
KOMW4YEeCTBO
WMNYMbCOB,
BblaasaemMblx Q0.1
IIpumepuol pesxrcumos HSC

Bpemennble nmuarpaMmbl Ha pUCyHKax 4 — 8 MOKa3bIBalOT, KaK paboTaeT Kax-
JIbI CYETUYHUK B COOTBETCTBUU C PEXKUMOM.
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B Ka4ecTee TeKYLLUEro 3HA4YeHWA 3arpyeH 0, B Ka4ecTBe NpedycTaHoBMNeHHOro
3HaueHWa 4, HanpaeneHWe cyeTa — Bnepes. BUT AeGNoKMPOBKK CHETUMKE YCTaHOENEH
Ha "paslrnokMpoBaTL". MpephiBaHue: PV=CV
HanpaBneHWe MIMEHAETER BHYTPH Nporpamisl 0GpaBaTHi
NpepbiBaHWiA
1 —
[aTYMK TaKTOBLIX | | | I | I I
WUMMYTIEC0E 0 - —
BHyTpeHHes
ynpaeneHue 1 =—
HaNpaBneHem j ——
(1=enepen)
4
3 3
2 2
Tewyllee 1 i
IHa4EHHE
CYETUMKA 0
[ m— .

Puc. 4. ITIpumep padotsl B pexxumax 0, 1 wim 2

B kauyecTBe TeKyLLEero 3Ha4eHna 3arpyxed 0, B kadecTee
npedycTaHOBNEHHOM 3HAYEHHA 4, Hanpasnexue cuera — Bnepeq. EuT
AeGNoKMpOBKM CHETHMKE YCTaHOBNEH Ha ' paannumpoamb

MpepsiaaH4e: PY=CY

MpepoiBaHue: PY=CV

[JaT4MK TAKTOBBIX MNpepoisaHue: M3meHeHWe HanpasneHuA

Breinee o — L L L L L LML

yMpaBneHue
HaNPaBNEHUEM 1 mm
(1=enepen) =__ |

Tekywee
3Ha4YeHue
CYETHMKE

0 e—

Puc. 5. Ilpumep paboTsl B pexxumax 3, 4 uim 5

Korna ucnonb3ytorest pexumsl cueta 6, 7 unu 8, u B teuenue 0,3 MUKPOCEKYH-
IBI PYT 32 IPYroM TOSIBISIETCS HapacTaIMuid (PPOHT HA TAKTOBBIX BXOJaX CUETa
BIIEpE]] M CUETa Ha3aJ, CKOPOCTHOM CUETUYMK MOXKET pacCMaTPUBATh 3TH COOBITHS KaK
MPOUCXOIAIINE OJHOBPEMEHHO.

Ecnu 310 mpoucxoaur, To TEKylee 3HAUCHUE HE MEHSETCS U HE 0TOOpakaeTcs
U3MEHEHUE B HampaBjieHUH cueTa. Eciu Mexay NOCTYIUICHUSIMH HapacTarolInux
(pOHTOB Ha TAKTOBBIE BXOJIbI CUETa BHEpE] M cueTa Hazaj npoxoauT Oomwiie 0,3
MUKPOCEKYH/IbI, TO CKOPOCTHOM CUETYMK BOCIPUHUMAET ATU COOBITHS OTIENbHO. B
ATOM CiIy4ae OIMMOKH HE MPOUCXOIUT, U CUETUYMK COXpaHSET MPaBUIBHOE CUETHOE
3HAYCHHE.

30



B KayecTBe TEKYLLErD 3Ha4YeHWA 3arpywed 0, B Ka4ecTBe NpeayCcTaHoBNEHHoro
3Ha4eHWA 4, Ha4anbHOe HanpaeneHWe c4eTa — Bneped. BUT 4e6noKUpoBKK
CYETYMKA YCTAHOBNEH HA «pa3bnokupoBaH».

MpepoiBaHue: PY=CV

ATHME
2 MpepoiBaHue: PY=CV

TAKTOBGIX |
m.qnynbma,p L | | | | I MpepbiBaHue: M3aMeHeHWe HanpaBneHuA

NpAMON cye

Oatyuk .
—
TAKTOBbIX
WMMYNBCOB, - —|_—|_|—I_—I_
00paTHLIA 0
cyet
- 5
4 4
3 3
2 2

Tekyles 3HaYeHue
CHETYMKE ([

Puc. 6. IIpumep paboTsl B pexxumax 6, 7 uiaum 8

B ka4yecTBe TEKYLWEro 3HavyeHuA 3arpyxed 0, B KauecTee NpeayCcTaHoBNeHHoro
3HA4YeHWA 3, Ha4YanbHoe HanpaeneHWe c4eTa — Bneped. bUT AebnoKUMpoBKK
CYETYMKE YCTAHOBNEH HA «pa3bnokupoBaH».

MpepbiBaHue: PV=CV 1
MpepoiBaHue: PY=CV MpepeieaHue: MaMeHeHne
[eHepaTop HanpaeneH1a

e L e
TaKToBbIX _ __ _I L_l LJ L L L
umMnynscoed

Da3za A
Da3a B 4

MEHEPATOD| m—

g
i

(5]
(5]

Tekylles 2 2
3HaYeHue 1
CYETHYMKA

{]_
Puc. 7. Tlpumep padotsl B pexkumax 9, 10 wim 11 (kBaapatypHbIi pexum,
OJIHOKpaTHasi CKOPOCTh)
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FeHepaTop
TAKTOBLIX
WMMYNbCOB

Ta3a A

eHepaTop
TAKTOBbIX
MMMy NLCOB

®asza B

Tekyllee IHAYEHME

CHETHWKE

B KayecTBe TeKyLlero 3HavyeHWA 3arpysed 0, B KavyecTee
NpeaycTaHoBNEeHHOMND 3Ha4YeHWA 9, Ha4anbHoE HanpaBnedue cYeTa — Bnepeq
BUT AeONOKMPOBKK CYETHMKS YCTAHOBNEH HE «pastnoxKMpoBaH».

D—

MpepblBaHue: PY=CV
[NpepsiBaHue:

[NpepblBaHKe _
M3meHeHune PV=CV
HanpaeneHwA r
12 |

1

10

9

Puc. 8. Tlpumep padotsl B pexkumax 9, 10 wim 11 (kBaapatypHbIi pexum,
YeThIpEXKpaTHasi CKOPOCTH)

YeThIpe cUETUYMKA HMEIOT TPH YIPABISIOMINX OMTa, KOTOPBIE UCIOIB3YIOTCS IS
KOH(UTYPUPOBAHUSI aKTUBHOTO COCTOSIHHSI BXOJOB cOpoca M IycKa W JJisl BhIOOpa
OJTHOCKOPOCTHOT'O HMJIM YETHIPEXCKOPOCTHOTO peXuMa cueTa (TOJIbKO JJIsl KBaAparTyp-
HBIX CUYETYMKOB). ITH OUTHI HAXOAATCS B YIPABJIAIONIEM OailTe COOTBETCTBYIOILIETO
CUETYUKA U MCTOJB3YIOTCS TOJNBKO TOT/a, Koraa BeimoiHsercs komanaa HDEF. Otu
OuTHI orpeniesieHsl B Tabm. 3.

TabGnuma 3. AKTUBHBINA ypOBEHb ISl YIIPABISIOMIMX OUTOB cOpoca, MycKa U BbI-
00pa OAHOKPATHON MIJIM YETHIPEXKPATHOU CKOPOCTH

HSCO HSC1 HSC2 HSC4 OnucaHWe (Mcnonk3yHTCA TONBKO NpWM McnonHeHWn HDEF)
SM37.0 |SM47.0 [SM57.0 |SM147.0 | AKTMEHBIA ypoBeHb ynpaenatwwero Guta gna copoca -
0 = cBpoc aKTMBEH NPKW BLICOKOM YPOBHE;
1 = cOpoC aKTWMBEH NPK HWU3KOM YpOBHE
— SM4T.1 | SMSET .1 AKTHEHLIA YpOBEHb YNpaBnAwLWwero 6WTa oNA Nycka '
0 = nyck akTMBEH NPK BbICOKOM YPOBHE;
1 = MyCK SKTWBEH NPW HU3KOM YpOBHE
SM37.2 | SM47.2 [SMST.2 |SM147.2 | BeIDOp CKOPOCTHU CHETA ANA KBAAPaTYPHBIX CHETYUKOE:
0 = 4-KpaTHaA CKOpPOCTh 1= 1-KpaTHas CKOpPOCTh
1 Mo ymonyaHwio BXofbl cGpoca W Nycka akTMEHBI NPW BLICOKOM YPOBHE CWrHana, a B KeagpaTypHbIX
CYETYMKAX CKOPOCTL CYETA YCTAHOBMEHA YETLIPEXKPATHOW (MO OTHOLWEHWD K 4acToTe BXOOHOM
OaTHWKA TAKTOBLIX MMNYNLCOB).

Heobxoammo yCcTaHOBUTH ATH yIpaBisionue OWTHI B COOTBETCTBUU C JKeJlae-
MBIM COCTOSIHUEM 10 ucnosHeHus komanasl HDEF. B npotuBHOM ciiydyae cueTymk
MPUHUMAET KOH(PUTYpPAIMIO, ONMPENEICHHYIO M0 YMOJYAHUIO JJII BHIOPAHHOTO pe-
KUMa pabOoThl CYETUHKA.
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Ecnu xomanaa HDEF Oblia BbINOJIHEHA, HEIb3S U3MEHUTh HAaCTPOMKY CUETYH-
ka, He niepeBeas cHavana S7-200 B coctosinue STOP.

Hacmpoiixa ynpaensrowezo dbatima

OnpenenuB CYETUUK U PEXKUM €ro padOThl, MOXKHO IPOrpaMMHUPOBATH IUHAMU-
YeCKUe MapaMmeTpbl cueTuyrka. Kaxaplii CKOPOCTHOW CUETUYMK MMEET YNpaBIISIOLINMA
0aiiT, KOTOPBIN O3BOJISIET BHINOJIHUTD CIEAYIOIIME JEHCTBUS:

pa30JI0KUPOBaTh UM 3a0JIOKUPOBATh CUETUHK;

YIPABJIATh HAPABICHUEM (TOJIBKO 1Sl pexkuMoB 0, 1 1 2) win ycTaHaBIMBaTh
HayaJbHOE HAIIPABJIEHUE CUETA JUIsl BCEX OCTAIbHBIX PEKHMOB;

3arpy’karb TEKyLIEe 3HAUYCHUE;

3arpy»Kathb MPEAYCTaHOBIEHHOE 3HAUCHHUE.

[IpoBepka ympasistomero 6aiiTa ¥ COOTBETCTBYIONIMX TEKYILEro M Mperycra-
HOBJICHHOTO 3HAYEHMI MPOU3BOAUTCS Npu BbinogHeHUuH koman el HSC. B tabnuue 4
OINHCAH KaXAbIH U3 ATUX YIPABJISIOIIMX OUTOB.

Ta6nuna 4. Ynpastoiye OUTHI 1151 CKOPOCTHBIX CUYETUYUKOB
HSCO HSC1 [HSC2 [HSC3 [HSC4 |HSC5 | Onmcanwe

SM373 | SM47.3 [SM5ST.3 | SM137.3 | SM147.3 | SM157.3 | BUT yNpaBneHWA HanpaBneHweM c4eTa:
0 = oDpaTHeIA cHeT 1 = NpAMON cYeT

SM37T4 | SM4T 4 | SM3T.4 | SMI137.4 [ SM147.4 | SM157.4 | 3anKcaTh Hanpasnedwe cyeTa B HSC:
0 = He AKTYanM3upoBaTh
1 = @KTyanu3VpoBaTh HANPaBIEHWe

SM3Ts | SM4T.5 [SMST.S5 | SMI137.5 | SM147.5 | SM157.5 | 3anUcate HOBOE NpedycTAHOBNEHHOE
3HaqeHne B HSC:

0 = He aKTyanu3npoBaTh,

1 = aKTyanvanposaTe
NpeaycTaHOBNEHHOE 3HaYEHWE

SM376 | SMATE [SMST.6 | SM137.6 | SM14T7.6 | SM157.6 | 3anMcaTe HOBOE TeKYLLEE 3HAYEHWE B
HSC:

0 = He aKTyanW3vpoeaTk;

1 = aKTyanu3upoBaTk TekyLee 3HaYeHne

SM27.7 | SM4T.Y | SMST.T | SM137.7 | SM147.7 | SM157.7 | PasGnokmpoBka HSC:

0 = 3abnokupoBaTbh HSC;
1 = pazGnokmpoBaTe HSC

Yemanoska mexywezo u npedycmanosnenno2o 3navenui

Kaxxapiii CKOpOCTHOM cUeTUMK uMeeT 32-0uTHOe TeKylllee 3HaueHue u 32- OuT-
HO€ MPENyCTaHOBJIEHHOE 3HaueHue. O0a 3HAueHUs SIBISIOTCS LEIBIMU YUCIAMH CO
3HakoM. YUTOOBI 3arpy3uTh HOBOE TEKYIIEE WM IPEIyCTaHOBICHHOE 3HAYEHHUE, He-
00XOMMO HACTPOUTh YHPABISAIOIIUN OalT M OalThl ClEUUAIbHON MaMsTH, COJEp-
Kalllie TeKyIlee U/WiK MPeayCTaHOBIEHHOE 3HAUE€HHUE, a TAK)KE BBIIIOJHUTH KOMAHy
HSC, uTo6b! HOBBIE 3HaUEHUS OBUIM NIEPEIaHbl B CKOPOCTHOM CUETUHK.

Tabnuma 5 onuceiBaeT 6ailThl CEMAIBHON MaMSTH, UCTIONb3yEeMbIE JJIsl XpaHe-
HUS HOBBIX TEKYIIUX W MPEIYyCTAHOBIECHHBIX 3HAUECHHI.

B nononnenue k ynpasisionum Oaiitam u 6aiiTam, colep)KaluM HOBBIE TEKY-
IIME U IPELYCTAHOBJICHHBIE 3HAYEHUS, TEKYIEE 3HAUYCHHE KAXKIOTO CKOPOCTHOIO
CUETYMKA MOXKET ObITh MPOUMTAHO MyTeM 3ananusi Thuna nqaHHeix HC (tekymiee 3Ha-
YEHUE CKOPOCTHOIO CUETUMKa), 3a KOTOpbIM cienyeT Homep (0, 1, 2, 3, 4 wnu 5)
CUETUMKa, KaK MMoKa3aHo B Tabmuue 5. Tekyliee 3HaueHUE HEMOCPENCTBEHHO J1OC-
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TYIIHO IJIsA onepaunﬁ YTCHUS, HO OHO MOXCT OBITH 3aIMCAaHO TOJLKO C IIOMOIIBIO

koMaaasl HSC.

Ta6nuna 5. HoBoe TekyIee 1 HOBOE MPEAYCTaHOBJICHHOE 3HAUCHHE

3arpyxaemoe 3Ha4eHWe HSCO HSC1 HSC2 HSC3 HSC4 HSC5
HoBoe Teryllee 3Ha4YeHue SMD38 SMD43 SMD58 SMD138 SMD148 SMD158
Hosoe npedycTaHoBneHHoe | SMD42 SMD352 SMDB2 SMD142 SMD152 SMD162
3HaYEHKE

Tabmma 6. TeKyHII/Ie 3HAYCHHU CKOPOCTHBIX CYHCTUYHKOB
SHaYeHue HSCO0 HSC1 HSC2 HSC3 HSC4 HSC5
Terylee 3Ha4eHue HCD HC1 HC2 HC3 HC4 HC5

Aopecayus ckopocmuvix cuemuuxog (HC)

JIiist jocTyna K cC4eTHOMY 3HAYEHHUIO0 CKOPOCTHOT'O CUETUMKA YKa3bIBAETCS aJIpec
aTOoro cyeruuka ¢ nomoinbto tuna namsatd (HC) u Homepa cuerumka (Hampumep,
HCO). Tekyiiee 3HaueHUE CKOPOCTHOTO CUETYMKA JAOCTYIHO TOJIBKO JUISl YTEHUS U
MOET OBITh aIPECOBAHO TOJIBKO KakK JBOWHOE clioBO (32 OuTa), KaKk MOKa3aHO Ha
puc. 9.

HC 2 MEB LEB

31 0
| |__Homep ckopocTHoro cueTumka

I Crapwei SaaT | I I
MoeHTUpWKaTop o6nacT
{CKUFIUETHOIFI CHETHHK)

Mnagwed 63F+

Bait 3 Banr 2 BanT 1 Bawt 0

Puc. 9. JlocTyn K TEKylieMy 3HaUEHUIO CKOPOCTHOI'O CYETUHKA

Ha3znauenue npepuvieanuii

Bce pexuMpl CUETYMKOB MOAJIEPKUBAIOT MPEPHIBAHUE 110 PABEHCTBY TEKYILETO
3HaueHnss HSC 3arpyxeHHOMY MpeAyCTaHOBJIEHHOMY 3HA4Y€HHIO. Pexxnmbl cueryu-
KOB, MCIOJIb3YIOIINE BXOJl BHEIIHEr0 cOpoca, MOANEePKUBAIOT MPEPHIBAHUE IO AKTH-
BU3AIMU BHEIIHEro copoca. Bee pexxuMbl cueTunkoB, kpome pexkumon 0, 1 u 2, noa-
NEP>KUBAIOT MIPEPBIBAHUE 110 U3MEHEHUIO HalpaBieHus cueTa. Kaxioe u3 atux ycio-
BU BOSHUKHOBEHUS MPEPHIBAHUI MOXKET ObITh 3a0JIOKMPOBAHO WM pa30JIOKUPOBAHO
o OTAENbHOCTU. [10HOCTHIO MCTIONIb30BaHUE MPEPhIBAHUN 00CYKAAaeTCsl B pas3zele
0 KOMaH/1ax oOMeHa JaHHBIMU U TIPEPhIBAHUS.

baum cocmosinus

KaxxmoMy CKOpOCTHOMY CUETUMKY TTOCTABJICH B COOTBETCTBUE OANT COCTOSTHUS,
MIPEIOCTABIIAIONINA B PACTIOPSDKEHNE OUTHI TAMSTH, YKa3bIBAIOIINE TEKYIICe HAMTPaB-
JICHUE cueTa, a TakKe MHPOPMAIUIO O TOM, NEHCTBUTEIHLHO JIU TEKYIIee 3HAYCHUE
OOJIBITIE WM PaBHO MPETyCTaHOBICHHOMY. Tabmuiia 7 onpenensieT 3TH OUTHI COCTOSI-
HUSI 11 KQXKJ0T0 CKOPOCTHOTO CYETUYHMKA.

BuTel cocTOsIHUSA NENCTBUTENIBHBI TOJBKO BO BPEMSI HCIOJHEHUS MPOrpPamMMBbI
00pabOTKK MpPEphIBaHUSI CKOPOCTHOTO cUeTUMKa. L[eb KOHTPOJIS COCTOSIHHUS CKOPO-
CTHOT'O CUETUYHMKA COCTOUT B TOM, YTOOBI Pa30JI0KUPOBATh NMPEPhIBAHUS JIJIsI COOBITHH,
OKa3bIBAIOIIMX BO3CHCTBHE HA BHIMOJHIEMYIO OIEpalltIo.
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Tabmuua 7. BUThl COCTOSIHUS JI1 CKOPOCTHBIX CUETYMKOB
HSCO [HSC1 [HSC2 [HSC3 [HSC4 [HSC5 [Onucanue

SM36.0 | SM46.0 [SM36.0 |SM136.0 | SM146.0 | SM156.0 | HE McNoNb3YHOTCA

SM36.1 | SM46.1 [SM36.1 |SM136.1 | SM146.1 | SM156.1 | HE MCcNoNb3yOTeA

SM362 |SM462 [SM562 |SM136.2 | SM146.2 | SM156.2 | HE Mcnonb3yoTeA

SM36.3 | SM46.3 [SM36.3 |SM136.3 | SM146.3 | SM156.3 | HE MCcNoNb3yOTeA

SM36.4 | SM4564 [SM364 |SM136.4 | SM146.4 | SM156.4 | HE MCNoNb3YIOTCA

SM36.5 | SM46.5 | SMS6.5 | SM136.5 [ SM146.5 | SM156.5 | BUT COCTOAHWA TEKYLLETO HANPaBNeHWA
cyeTa:

0 = ofpaTHbIA cHeT

1 = NpAMOA c4eT

SM366 |SM466 |SM566 |SMI136.6 [ SM146.6 | SM156.6 | BUT COCTOAHMA, YEA3LIBAKLWMWIA, paBHO MK
TEKYLUEE SHAYEHWE NpegyCTAHOBNEHHOMY:
0 = He paBHo

1 = paBHo

SM36.7 | SM46.7 | SMBE.7 |SM136.7 | SM1467 | SM156.7 | BAT COCTOAHWR, YKa3biBaWMIA, Sonblue
NW TEKYLLEE 3HAYEHUE, YEM
npeaycTaHOBNEHHOE:

0 = meHbLUE MNK PaBHD
1 = Donslwe

Ipumep unuyuanuzupyrowux nociedo8amenbHocmeil 0isi CKOPOCMHbIX
CUem4uKos

B crnenyroieM onvMcaHuyd MHUIMAIU3AUN U TIOCIE0BATENbHOCTH 00pabOTKU B
kauectBe npumepa ucnoap3yercss HSCI. IIpu onrcannn nHUIManu3aui npeamnosia-
raetrcs, yto S7-200 Tosnbko 4TO nepeBeAeH B pexxuM RUN, u moaTtoMy OUT mamsTu
nepBoro Hukia ycraHonieH. Ecnu ato He Tak, komanaa HDEF moxeT ObITh BbINOII-
HEHA TOJIBKO OJUH pa3 sl KaKJI0r0 CKOPOCTHOTO CUETUHKA MOCIIE BXOXKICHUS B pe-
»xknM RUN. Bemonnenne HDEF aist ckopocTHOTro cuetyrka BO BTOPOM pa3 MPUBO-
IUT K OIIMOKE BBIOJHEHUS U HE M3MEHSET HACTPONKY CUETYHKA MO CPABHEHUIO C
TeM, KaKk OHa Oblja BBIMIOJHEHA IS TAHHOTO CUYETYHMKA MPH TIEPBOM BBIMOTHEHUHU
HDEF.

XoTs npuBeACHHAs Jajiee MOCIe0BaTeIbHOCTh MOKA3bIBAET, KAK U3MEHUTH Ha-
MpaBJICHUE, TEKYIIEE U MPEAYCTAaHOBICHHOE 3HAUYECHHE MO OTAEIbHOCTH, MOXKHO H3-
MEHHUTH BCE ITH HACTPOUKH WJIM JIIOOYI0 X KOMOMHAIIMIO B TOM K€ MOCJIEI0BATEIh-
HOCTH, yCTaHaBJIMBasl HaJjexamum oopasom SMB47, a 3areM BBINOJHAS KOMaHIY
HSC.

Cnenyrouiye marv onvMchbiBaloT, kak nHunuaiusupoBatb HSC1 B kauectBe of-
HO(A3HOTO PEBEPCHMBHOIO CUETYMKA C BHYTPEHHHUM YIPABICHUEM HalpaBICHUEM
cueta (pexxum 0, 1 wnm 2).

1. Ucnonb3yiiTe OUT maMATH MEPBOTO IUKJIIA JIJIsl BBI30BA MOANPOrPAMMBI, B KO-
TOpON OyJeT BBINOJHATHCS Oomnepanus no mHunuanu3zanuu. Koraga Bbl ucnonb3yere
BBI30B MOJIMPOTPAMMBI, CIEAYIOIIUE LUKIbLI 3Ty MOJANPOTPaMMY HE BBI3BIBAIOT, UYTO
COKpalllaeT BpeMsl IIUKJIa U JIeTaeT MporpaMmy 0oJsiee CTPYKTYPUPOBAHHOM.

2. B noamporpamme uHunmanu3auuu 3arpysute SMB47 B cooTBeTCTBHM C *kKe-
JJaeMOU onepaunyen yrpasienus. Hampumep:

SMBA47 = 16#F8 oaem credyrowue pe3yivmameol.:

1) pa3bIOKUpPyET CUETUUK;
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2) 3aMUCHIBAET HOBOE TEKYIIEE 3HAUCHUE;

3) 3anuchIBaeT HOBOE IPENYyCTAaHOBICHHOE 3HAYECHHUE;

4) ycTaHaBIUBAET MPSMOE HAPABJICHUE CUETA;

5) HacTpauBaeT BXOAblI Mycka M cOpOca Ha aKTUBHOCThH MPU BHICOKOM YpPOBHE
CUTHAJIA.

3. Bemmosaute komanay HDEF ¢ Bxogqom HSC , ycranoBieHHbIM B 1, 1 BXOA0M
MODE [pexuM], ycTaHOBIIeHHBIM B O IpW OTCYTCTBMU BHEIIIHETO cOpoca U mycka, 1
114 BHELTHETo cOpoca 6e3 mycka WiH 2 sl BHEIIHETo cOpoca U IycKa.

4. 3arpyzutre SMD48 (aB0iTHOE CIIOBO) KEIAEMBIM TEKYILIMM 3HAYEHUEM (3arpy-
sute 0, 9TOOBI €0 OYHCTHTH).

5. 3arpy3ute SMDS52 (nBoliHOE CII0BO) *E€TaeMbIM MPE1yCTaHOBICHHBIM 3HaUe-
HUEM.

6. UtoObI pacro3HaBaTh PaBEHCTBO TEKYIIETO U MPEAYyCTAHOBICHHOIO 3Haue-
HUH, 3aporpaMMUpYyITe MpephIBaHUE, TOCTABUB B COOTBETCTBHE MpOrpaMme odpa-
00TKM mpepbiBaHus npepbiBatoiiee coobitie CV = PV (co6witre 13). [MoapoOuyro
uHpopMmaiuio 06 00paboTke MpephIBaHUN BBl HalIeTe B pa3jielie, MOCBAIIEHHOM KO-
MaHJ[aM TIpepbIBaHUA.

7. UtoOBl pacro3HaBaTh BHEIIHUN cCOpOC, 3alIpOrpaMMUPYUTE MpephIBaHKE, T10-
CTaBUB B COOTBETCTBHUE MporpaMmme 00pabOTKU MpepbIBaHUS MPEPHIBAIOIIEE COOBITHE
«BHeIHUM coOpocy (external reset) (coObiTue 15).

8. Jlnms pa3OIOKMPOBKM MPEPHIBAHUYN BBIMOTHUTE KOMAHIy pa3perieHus BCeX
npepbiBannid (ENI).

9. Bemonaute komanay HSC, uro6st S7-200 3anporpammuposan HSCH.

10. BeriiguTe U3 NoANpoOrpaMMsl.

Komanowt npepvieanusa Siemens S7-200
Komanp! yripaBiieHus: mpepblBaHUSMHU KOHTPOJLIEpa MpuBeIeHbl Ha puc.10

Pasz6noxuposanue u broxuposanue npepovlearul

Komanna pazonokupoBanus npepoiBanuii (ENI) pazomokupyer o0paboTKy Bcex
Ha3HAYCHHBIX TMpepbIBaronmx coObiThii. KoManga OnokupoBaHUS TpepbIBAaHUN
(DISI) 6okupyet 06pabOTKy BCEX MPEPHIBAIOIIUX COOBITHH.

Korna npousBoautcs nmepeBon B peskuM RUN, mpepbiBaHus IEpBOHAYAIBHO 3a-
o6mokxupoBanbl. Haxomsice B peskume RUN, BbI MOXeTe pa30I0KUpOBaTh BCE MPEPhI-
BaHUS, BBITIOJIHUB KOMaHy Pa30JIOKHPOBAHUS ITPEPHIBAHUIA.

Broimonnenne komaHabl OJOKMpPOBAHHS MpEphIBAaHUM 3ampemaer o00paboTKy
MpephIBaHMi, OJHAKO aKTHUBHBIE MTPEPHIBAIOIINE COOBITUS U Aaniee OYIyT CTaBUTHCS B
ouepeib.

Ycnoenwiii 6036pam u3z npozpammel 06pabomku npepvléanull

KomaHnzia yciioBHOro BO3BpaTa M3 MporpamMMbl OOpaOOTKH MpepbhIBaHUI
(CRETI) MoxeT ObITh MCIIONB30BaHA JIsl BO3BpATa M3 MPOrpaMMbl 00pabOTKH TIpe-
PBIBaHUI B 3aBUCUMOCTH OT YCJIOBHSI, 3a/1aBa€MOI'0 IPEIIECTBYIOLIEH JIOTUKOM.
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Puc. 10. Komanas! npepsiBanuii Siemens S7-200

Hasnauenue npepvieanus

Komanna Haznauenus npepoiBanusi (ATCH) cBsizbiBaeT npepoiBatoliee coObITHE
EVNT c Homepom mporpammbl 00paboTku npepbiBanuii INT u paz0nokupyet npe-
pBIBAIOIIEE COOBITHE.

Omcoedunenue npepuvleanus

Komanga orcoenunenus npepsiBanust (DTCH) pa3psiBaeT cBsI3b IpephIBaroIIe-
ro cooeitisi EVNT co Bcemu mporpammamu 00paOOTKH TpEephIBAHUN U OJIOKHPYET
npephIBaroIiee COObITHE.

Ouucmra npepvisarouux coovimull

KoManaa ouncTky mpephIBarOIMX COOBITUN YIalsSeT BCE MPEPHIBAIOIINE COOBI-
tua tuna EVNT u3 ouepenu npepsiBaHuil. ITa KOMaHIa UCIIONb3YETCS JUIsl OYUCTKU
ouepeny TMPEephIBAHUN OT HEXENAaTEIbHBIX MPEPHIBAOIINX coObITH. Ecim 3Tta Ko-
MaH/1a UCIIOJIb3YETCS Ul YAAJIEHUS JIOKHBIX MPEPBIBAIOIIUX COOBITUM, BBl JTOJIKHBI
OTCOEIMHUTBH ATO COOBITHE MEepel yJnajieHueM coObITHil U3 odepenu. MHaue mocie
BBINOJIHEHMSI KOMaH/Ibl OYUCTKU MPEPBIBAOIIMX COOBITHI K odepeau OyayT noOas-
JIEHBI HOBBIE COOBITHSI.

Ta6nuna 8. JlomycTuMble onepaHbl 1J11 KOMaH [ IPepbIBaHUs

BXx0p1/BBIX01BI Tunbl TaHHBIX Omnepan bl
INT BYTE koHcTaHTa (ot 0 10 127)
EVNT BYTE koHcTaHTa (ot 0 10 33)
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Tlpunyun deticmeus KomMano HaA3HAYEHUs U OMCOEOUHEHUS] NPEPLIBAHULL

[Ipexne yem mporpamma 0OpabOTKU MPephIBaHUSI MOKET ObITh BbI3BaHA, JOJIXK-
HO OBITh YCTAHOBJIEHO COOTBETCTBUE MEXK]Yy IIPEPHIBAIOIIUM COOBITHEM U CErMEHTOM
IPOrpaMMbl, KOTOPBIA HYKHO BBITIOJIHUTH, KOTJIa 3TO COOBITHE MpOoUCcXOoAuT. Jist op-
raHU3alliy CBSI3U MEXKIY MPEPHIBAIOIIUM COOBITHEM (33]aBa€MbIM HOMEPOM IPEPHI-
BAaIOILIETO COOBITHSA) U CETMEHTOM IMPOrpamMMbl (3a/laBa€MbIM HOMEPOM IMPOTPaMMBI
00pabOTKK MpephIBaHUS) UCIIOIL3YNUTE KOMaH1y Ha3HaueHus npepbiBanus (ATCH).
Opno#t mporpamMMe 00paOOTKH MpEpbIBAHUN MO>KHO MOCTaBUTh B COOTBETCTBUE HE-
CKOJIBKO MPEPHIBAIOIINX COOBITUH, HO OJJHO COOBITHE HE MOXKET OBITh OJJHOBPEMEHHO
MOCTaBJIEHO B COOTBETCTBUE HECKOJIBKUM MPOrpaMMaM 00pabOTKU MpepbIBaHUIA.

Korna Bbl Ha3HayaeTe mpepbiBaroliee coObITHE Mporpamme oOpabOTKU MPEphI-
BaHUH, 3TO MpepbIBAHUE aBTOMATHUYECKU pa3dnokupyercs. Ecnu Bbl 3a010KHupOBaIu
BCE IMPEPBhIBAaHUS C TOMOIIHI0 KOMaHAbl OJIOKHPOBAHUS MPEPHIBAHUHN, TO KaXKI0€ BO3-
HUKHOBEHHE TPEPHIBAIOLIEIO COOBITHSI CTABUTCA B O4Y€pe/b, MOKA MPEpbIBAHUSA HE
OyayT cHOBa pa30JOKMPOBAaHBI C MOMOIIBIO KOMaHAbl Pa30JIOKUPOBAHMS MpEphIBa-
HUM WA HE IPOU3OUAET MEPEINOIHEHUE OUEPENA IPEPBIBAHUM.

OTtpaenbHbIE TPEPHIBAIOIINE COOBITHUS MOXHO 3a0JIOKMPOBATh Pa3phbiBOM CBSI3U
MEXAY ATUM IPEPHIBAIOIIMM COOBITHEM M MPOrpaMMoi 0OpabOTKM MpepbIBaHUS C
MOMOIIBIO KOMaH/bl OTCOEAUHEHUs1 mpepbiBanus. Komanna orcoenquHeHus BO3Bpa-
IIaeT IpepbiBaHWE B HEAKTUBHOE WJIM UTHOpUpYeMoe coctosinue. Tabnuma 9 mepe-
YUCIISIET PA3INYHBIC TUTIBI TIPEPHIBAIOIINX COOBITHIA.

Hcnonnenue npocpamm obpabomu npepwvieanuii 6 S7—200

[IporpamMma 00pa®OTKU MpepbIBaHUS HCIOIHIETCS B OTBET HAa COOTBETCTBYIO-
1iee BHYTpPEHHEE WM BHEIIHee coObiTHe. [locie BhIMONHEHUs MOCIeqHe KOMaH bl
nporpaMMbl 00pabOTKU TpEphIBaHUS YIIPaBICHHE BO3BpAILAe€TCs B TJIABHYIO IMPO-
rpamMmmy. O6paboTKa mpepbiBaHUi 00ecreunBaeT ObICTPYIO PEAKIMIO HA ONpEaeeH-
HbI€ BHYTPEHHUE UM BHEIITHUE COOBITHSL.

Ecnu nmporpamma o0paOOTKH MpepbIBaHMS CIPOEKTUPOBAHA KOPOTKOW € TOY-
HBIMH crielU(PUKALMSIMEU, TO OHA OyAET ObICTPO BBIMOJHATHCS U HE OYyIEeT 3a/1epKu-
BaTh JPYrue MpoLEecChl Ha JJIUTENbHbIE MPOMEXYTKH BpeMeHu. Ecnu 3Toro He cie-
JaTh, TO HEOXKHUJIAHHBIE YCIOBUSI MOTYT BbI3BaTh HEHOPMaIbHYIO paboTy 000pyaoBa-
HUSl, YIIPABIISIEMOr0 TJIaBHOW mporpammoil. [[ns npepriBaHuil 6€3yclIOBHO BEpHA aK-
CUOMa «4YeM KOpoue, TEM JIyUIlIey.

B nmporpamme o0paOoTke mpepbhIBaHHs HENb3s1 UCHOJIB30BAaTh KOMaHbl OJIOKH-
poBanust nipepreiBanuii (DISI), pazomokupoBanus npepoeiBanuii (ENI), onpenenenus
pexuma padotsl ckopoctHOoro cueturnka (HDEF) u 3aBepmenus oopadbotku (END).

Cucmemnas noooepiicka npepuléaHull

Tak kak mpepbIBaHUS MOTYT OKa3bIBaTh BIHMSHUE HAa KOHTAKThI, KATYIIKH W aK-
KYMYJISITOPBI, TO CUCTEMA COXPAHSET U Mepe3arpy’kaeT JOTUIECKU CTeK, aKKyMYyJIs-
TOPHBIE PETUCTPHI M OUTHI CHENHUAIBbHON MmaMaTu (SM), KOTopble 0TOOpakarT Co-
CTOSIHAE aKKyMYJISITOPOB M KOMaH. DTO MO3BOJSET M30€XKaTh MCKAKCHUS TIaBHOU
pOTrpaMMBbI MOJIK30BATENS U3-3a Mepexo/ia B MporpaMmy oOpabOTKH TpephIBaHUS U
BO3BpAIIICHHUS U3 HEee.
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Tabmuma 9. TpepriBatoriue COOBITHS.

CobbiTwe | OnucaHue CPU 221 |CPU 224 |(CPU 224XP
CPU 222 CPU 226
0 0.0 Hapacrawwmid apoHT na na Aa
1 0.0 [Nagawmi ppoHT na na Aa
2 0.1 Hapacrawwmid hpoHT na na aa
3 0.1 [anawKi ppoHT na na aa
4 0.2 Hapacrawwmid apoHT na na Aa
5 0.2 [Nagawmi ppoHT na na Aa
G 0.3 Hapacrawwmid hpoHT na na aa
T 0.3 [anawKi ppoHT na na aa
8 [MopT O CUMBON NPUHAT na na Aa
9 Mopt O [Nepegavya aaeeplueHa na na Aa
10 Ynpaesnaemoe BpemeHen npepsieadue 0 SMBE34 na na aa
11 YnpaenaeMoe BpeMeden npepbigade 1 SMB35 na na Aa
12 HSCO  CW=PV na na Aa
(TEHYLUEE IHAYEHWE = NPegYCTaAHOBNEHHOMY)
13 HSC1  CV=PV na Aaa
(TeryLlee 3HaAYEHWE = NpegyCcTaHoBNEHHOMY)
14 H5CA MameHeHWe Hanpaenedua na aa
15 HSC1 BrewHun cbpoc na Aa
16 HS5CZ2 CWV=PV na Aaa
(TeRyLWEae 3HAYEHWE = NpegyCcTaHoBNEHHOMY)
17 HSC2 MameHeHWe Hanpasnedua na aa
18 HSC2 Brewnun cbpoc na Aa
19 FPLS0 lMNpepeieaHyWe No 3aeplUSsHUD oTCYeTa na na Aa
KonuyecTea uMmnynecoe PTO
20 FLS1 lNpepbiBaHKe No 3a8epLUEHMD OTCYETa na na aa
KonuyecTea wMmnynecos FTO
21 Tanmep T332 [pepsiadne CT=PT na na Aa
22 Taimep THG5 [Mpepwiaadue CT=FT na na na
23 [Mopt O [Npuen coollleHnA 3ageplueH na na Aa
24 [MopT 1 [Mpuen cooBlleHna 3aseplueH aa
25 [MopT 1 CUMBON NPUHAT Aa
26 MopT 1 MNepepaya 3aeeplleHa Aa
27 HSC0 MameHeHWe Hanpasnedua na na aa
28 HSC0 Brewnud chpoc na na Aa
29 HSC4 CW=PV na na Aa
(TeryLWEe 3HAYEHWE = NpegyCTaHOBNEHHOMY)
30 HSC4 MameHeHWe Hanpasnesua na na aa
31 HSC4 BreliHWA chpoc na na Aa
32 HSC3 CV=PV aa aa Aa
(TeryLWee 3HAYEHWE = NpegyCTaHOBNEHHOMY)
33 HSC5 CWV=PV na na aa
(TeryYLUEe IHAYEHWE = NpedyCTaAHOBNEHHOMY)

Coemecmuoe uUCnonb306aHue OAHHBIX 2AABHOL npoepazwwozi u npozcpammamu

00pabomku npepvieaHull

JlaHHbBIE MOTYT COBMECTHO MCIIOJIb30BATHCS TJIABHOM MPOrpaMMON U OJJHOM WM
HECKOJIBKUMHM TporpaMmaMu oOpaboTku mpepbiBaHuid. Tak Kak HEBO3MOXKHO Mpe-
cKazaTh, koraa S7-200 MoKeT creHepupoBaTh MPEPbIBAHKE, TO JKEIATEIbHO OTrpaHu-
YUTh KOJIMYECTBO NEPEMEHHBIX, KOTOPbIE MPUMEHSIOTCS KaK B IporpaMmme o0paboTKu
npepbIBaHui, TaK W B JAPYrMX MecTax Hporpammbl. B pesynbrarte aeiicTBuil mpo-
rpaMMbl 00pabOTKU MPEPHIBAHUI MOTYT BO3HUKHYTh MPOOJIEMbl HEIPOTUBOPEUUBO-
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CTA COBMECTHO MCIIOJIb3yEMBIX JTAHHBIX, KOT/Ia BBIINOJHEHUE KOMAHJ Ballel TJIAaBHOU
POrpaMMbl MPEPHIBAETCS COOBITUSIMH, BBI3BIBAIOIIMMHU MNpepbiBaHus. YTOOBI rapan-
TUPOBATh, YTO Ballla IporpaMma o0pabOTKH MpepbIBaHUI Oy1eT UCTOIb30BATh TOJb-
KO BPEMEHHYIO MaMTh U HE NEPE3ANUIIET JAHHBIE, UCIOJIb3YEMBIE €II€ B KaKOM-
amb0 MecTe Balllel MPOTrpaMMBbl, MOJIb3YUTEeCh TAOJMIIEH JIOKAJTBbHBIX MEPEMEHHBIX
porpamMmbl 00pabOTKH MPEPbIBAHUM.

CymiecTByer psii METOAOB TPOTPAMMHUPOBAHUS, KOTOPBIE BBl MOYKETE UCIOJIb30-
BaTh, YTOOBI OOECTICUNTHh KOPPEKTHOE pa3/ieJICHUE JTAHHBIX MEXKIy Balllei TJIaBHOU
MIPOTrpamMMoOi ¥ MporpaMMaMu 00paOOTKHU MPEPHIBAHUN. DTU METOJIbI WU OTPaHUYH-
BaIOT CIIOCO0 JOCTyIa K COBMECTHO MCIOJB3YEeMbIM SUCUKaM MaMSATH, WU MPETsT-
CTBYIOT NPEPBIBAHUIO MTOCIEAO0BATEIBHOCTEN KOMAH, UCIIONb3YIOIMX Pa3AesieMble
SAYEUKU TTAMSITH.

s mporpammbl Ha STL, cCOBMECTHO HMCHOJIB3YIOLIEH TOIBKO OAHY MEPEMEH-
HYIO: €CJId COBMECTHO HCIOJIb3yEMbI€ JaHHBIE MPEACTABISIOT CO00M OAHY NEpeMeH-
HYyI0 B Buje OaiiTa, clioBa WM JBOMHOTO CJIOBA, M Ballla porpaMma HamucaHa Ha
STL, TO KOppPEKTHBIA NOCTYIl K COBMECTHO MCIOJb3YEMbIM JAHHBIM MOXET OBITH
oOecreyeH COXpaHEHUEM IMPOMEKYTOUHBIX PE3yJIbTaTOB OIEpaluil HajJl COBMECTHO
UCIIOJIb3YEMBIMH JAaHHBIMU TOJIBKO B T€X aJpecax MaMsATH WIA aKKyMYJsTOpax, Ko-
TOPBIE COBMECTHO HE UCIOJIb3YIOTCS.

s mporpammbl Ha LAD, k0TOpasi COBMECTHO MCIIOJB3YET €IMHCTBEHHYIO IIE-
PEMEHHYIO: €CITU pa3zesisieMble JaHHbIE MPEICTaBISIOT COO0M €TMHCTBEHHYIO Mepe-
MEHHYIO B BHjIe OaiiTa, CJIOBa WJIM JBOWHOTO CJIOBA W Ballla MpOrpaMma HalMcaHa Ha
LAD, TO KOppEKTHBIII COBMECTHBIM JOCTYIl MOKET OBITh OOECIEUYEH YCTAaHOBJICHHEM
COIVIAIIEHUS, UTO JOCTYII K PA3JACIA€MbIM UYEHMKAM MaMSATH MOKET OCYILIECTBIATHCA
TOJBKO C moMoIIblo koMana nepecsuiku (MOVB, MOVW, MOVD, MOVR). B 1o
BpeMs Kak MHOTHE KOMaHAbl LAD cocTaBlieHbl U3 HENPEPBIBAEMBIX MOCIEN0BATEIb-
HocTeld komaHza STL, komaHABl MEPECBUIKM COCTOST U3 E€AMHCTBEHHOW KOMAaHIbI
STL, Ha ucnosHeHHEe KOTOPO HE MOT'YT BIUSATH PEPHIBAIOIINE COOBITHS.

st mporpammbl Ha STL wim LAD, coBMECTHO MCIIOIB3YIOLIEH HECKOJIBKO Te-
PEMEHHBIX: €CIIU pa3jeliieMble JaHHbIE COCTABJIICHbl U3 Psijfia CBSI3aHHBIX OaWTOB,
CJIOB WJIM JBOMHBIX CIIOB, TO JUIsl YIPABJICHHS HCIOJIHEHUEM IMporpaMm o0paboTKu
IpepbIBaHUA MOTYT OBITh HKCIOJb30BAaHbI KOMaH[bl OJIOKUPOBKH/ Pa30IOKUPOBKU
npepsiBanuii (DISI u ENI). B Toit Touke Baiieit nmporpamMmmsl, Ii€ TOKHBI HA4aThCsI
OMepalyyd C pa3leisieMbIMU SYEHKaMHM NaMsTH, 3a0J0KUpyHTe mnpepbiBanus. Kak
TOJIBKO BCE€ JEWCTBUS, BIMSIONIME HA COBMECTHO MCIIOJb3YEMbBIC TUEUKU MMaMATH, 3a-
BEpIIICHBI, BHOBL Pa30JIOKUPYHTE TIpephIiBaHus. B TeueHne BpemMeHH, Korja Mpepbl-
BaHMsI 3a0JI0OKMPOBAHBI, TPOTPAMMBI 00PaOOTKU MPEPHIBAHUN HE MOTYT BBITIOJHSATHCS
Y, CJIEAOBATEIIbHO, HE UMEIOT JOCTYIIA K Pa3e/siEMbIM STY€UKAM MMaMATH; OJTHAKO Ta-
KOU TTOIXO0/] MOYKET MPHUBECTH K 3aMMa3AbIBAHUIO PEAKIIUU Ha TTPEPHIBAIOIINE COOBITHS.

Bvi306 noonpozpamm uz npoepamm o6pabomxu npepuléanuii

N3 mporpammbl 00pabOTKH MPEPHIBAHUSI MOKHO BBI3BATh TOJBKO OJMH YPOBEHB
BJIOKEHHOCTH TNOANPOrpamMM. AKKYMYJISITOPbl M JIOTMYECKHMH CTEK COBMECTHO MC-
MOJIB3YIOTCSI IPOrpaMMoOit 00pabOTKU MPEPhIBAHUS U BbI3bIBAEMON MOANPOrPAMMOM.
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Buowl npepwisanuii, noooepacusaemvix S7—200

S7-200 moanep:kuBaeT CiaeayIoIUe BUIAbI MPOrpaMM 00pabOTKU MPEepPhIBAHMIA:

pepbIBaHUs KOMMYHUKAIIMOHHBIX MOpTOB: S7-200 reHepupyer cOOBITHS, KO-
TOpbIE TO3BOJISIOT Balllel MPOrpaMMe YIpaBisiTh KOMMYHUKAIIMOHHBIM MTOPTOM;

npepbiBaHus N0 BBOAY/BbIBOAY: S7—200 reHepupyeT cOOBITUS AJIA Pa3TUYHbIX
U3MEHEHHUI COCTOSIHUSI Pa3JIMYHBIX BXOJOB-BBIXOJOB. DTU COOBITUSI MO3BOJISIOT Ba-
e mporpaMme pearupoBaTh Ha CKOPOCTHBIE CUETYMKH, BHIBOJI UMITYJILCOB U HA Ha-
pacTarolye Win najaromnme GpoHThl Ha BXOaX;

npepeiBaHusl, yrnpasisiemble BpemerneMm: S7—200 reHepupyer coObITHS, KOTOPbIE
MIO3BOJISIIOT Balllell MPOrpaMMe pearupoBaTh Y€pe3 ONpeleSICHHbIE WHTEPBaJbl Bpe-
MEHH.

IIpuopumem npepviganuii u NOCMAHOBKU UX 8 04epeddb

[IpepwiBanus o6cmyxkuBarotTcst S7-200 B mopsiike UX BOSHUKHOBEHHUS C YUETOM
COOTBETCTBYIOILEH Ipynnbl npuopurera. B 000l MOMEHT BpEeMEHHM MCIONHSETCA
TOJIBKO OJiHa IporpamMma oOpaOoTku npepbiBaHus. Koraa ucnoigHeHue mporpaMMel
00pa0OTKN NpepbIBaHUsI HAYMHAETCS, IPOrpaMMa UCIOJHSETCS 10 CBOErO 3aBeplie-
HUs. OHa HE MOXET OBITh MpepBaHa APYroil mporpamMmon o0OpabOTKH IpepbIBAHMUS,
Jake €CM MOCIeIHsAs nMeeT Oosiee BbICOKMH npuopurer. llpepriBanus, Bo3HUKaO-
Imye BO Bpemsi oOpaOOTKM APYroro IpepblBaHMs, CTABATCA B O4epedb JJs Ioce-
nyroriei 00paboTKy.

[TonpoGHee o mpepriBaHUsSIX CMOTpUTE B PykoBOACTBE MOIb30BaTEIS.

IIporpamma pa6orsl. PazpadoTka nporpamMm M3MepeHusi 4acTOThI
BpallleHUs!

Cnocoowvt uzmepenus

[IpuHIIMTIHATBFHO CYIIECTBYET JBa CIOCO0a BBIYMCICHUS YacTOTHI BpaIleHUS,
OCHOBAHHBIX Ha MOJICYETE MOCTYNAIONTUX UMITYJTHCOB:

1) onpeneneHue Ynciaa UMITYJIbCOB 3a 33JaHHOE BPEMS;

2) ompeneneHre BPEMEHHOTO HWHTEpBaJia, B TEYCHHE KOTOPOTO TOCTYIMAeT 3a-
TaHHOE KOJIMYECTBO UMITYJIbCOB.

B nannoit padote peanuzyem o6a criocoba.

Onpeodenenue yucna UMnyabcoe 3a 3a0aHHOE 8PeMA

[IporpamMma OyJIeT HOACUYMTHIBATH KOJIMYECTBO HMMITYJIBCOB, MOCTYHAKOUIMX C
JaT4MKa B T€UEHUE OAHOU ceKyHAbl. OTueT BpeMeHH OyneT BECTH Tailmep, TeHepH-
PYIOIIMI NpephIBaHUS KAKIYIO CEKYHY.

Bxumrounte konTposuiep u 3amyctute Step 7 MicroWin. Co3naiiTe HOBBIN MPO-
eKT. Y nanute u3 nmpoekra noanporpammy SBR 0.

B ocnoenoii npocpamme onpenenute, CKOHQUTYPUPYITE U 3allyCTUTE CKOPOCT-
Hoit cuetunk HSCO, ocymecTtBute mpHBS3KY MPOrpaMMbl 0OpaOOTKU TMpephIBaHUS
INT 0 k npepsiBaHMIO OT TaliMepa U 3amyctute Taitmep T32.

B nepBoM 11ukIie KOHTpoJuIepa (ecaun ycraHoBiaeH out SMO.1):

3anuimMTe B ynpasistomui 6ait cuerunka HSCO uncno, oOecneunBaroniee:

1) npsimoii cuer;
2) akTyaJIM3alyIo0 HAIIPaBJICHUS CUETA;
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3) akTyaIM3aluio NpeayCTaHOBIEHHOTO 3HAUEHUS,

4) akTyanu3aiuio TEKyIIero 3HauyeHus;

5) pasz6nokuposanue HSCO.
OCTAJIbHBIE OIIMUHU HACTPOMKHU HECYIECTBEHHBI. 3aluch OailiTa OCYIIECTBISIETCS C
noMoibio komanibl MOVB pasaena unctpykiuid «Ilepemectutsby;

¢ noMoubto komanael HDEF onpenenure ckopoctHoi cuetunk HSCO B pexu-
Mme 0;

3aMUIIUTE 0 COOTBETCTBYIOIIEMY apecy 00IacTH CIEUaNIbHON NaMsITH HOBOE
tekyiee 3Hauenue cuetunka HSCO, paBHoe 0. 3anuch ABOWHOIO CJIOBAa OCYIIECTBIISA-
eTcs ¢ noMombo koMaunasl MOVDW;

3aMUIIUTE 0 COOTBETCTBYIOIIEMY apecy 00IacTH CIEUaNIbHON NaMsITH HOBOE
npenycraHoBieHHoe 3HaueHue cuerynka HSCO, paBHOe mocTaTouHO O60MBIIOMY YHC-
ny, Harpumep, 1000000;

paspeninTe npephiBaHus;

aKTUBU3HUpYHTE cCKOpocTHOM cueTunk HSCO;

oOHyJIUTE TEKylllee 3HaUeHue Taimepa T32, 3anucaB B nepeMeHHy0 132 HyIb.
3anuchk clioBa OCYIIECTBISETCS ¢ MOMOIIBI0 KomaHasl MOVW;

pUcOeAMHUTE MporpamMmy o0padoTku npepsiBanus INT 0 k npepbiBanuio No2 1
(npepbiBa"ue OT Taiimepa T32).

Ha xaxx/1oM 111MKJIe KOHTpoJuIepa:

eciu akTUBeH curHai Ha Bxoze 1.2, 3anmycture Talimep T32; Belaepkka Bpeme-
HU | cek.

Ilpoepamma obpabomru npepvisanuti INT () Oynet «oToOpakaTh» KOJIUYECTBO
MMITYJIbCOB, OTCUATAHHOE CKOPOCTHBIM cueTunkoM HSCO0, cOpacblBaTh CYETUHK H
Tanmep.

Ecnu aktuBen curnain Ha Bxoje I1.2:

3aMUIIATE B HEKOTOPYIO NepeMeHHyro, Hampumep, VDO, Tekyiiee 3HaueHHE
cyetynka HSCO. OGpaTuThcs K TeKylieMy 3HaueHuro MoxHO 1o umenu HCO;

3aMUIINATE 10 COOTBETCTBYIONIEMY a/ipecy 00JacTH CIEeLUaTIbHON MaMsATH HOBOE
tekyuiee 3HaueHue cuerunka HSCO, pasuoe 0;

aKTUBU3HUpYHTE cCKOopocTHOM cueTunk HSCO;

oOHyNHTE TEKyIlee 3HaUeHUEe TaliMepa.

[Iporpamma 3akoHYeHa. 3arpy3ure €€ B KOHTPOJUIEp U MEePEBEIUTE KOHTPOILIEP
B pexuM RUN. Brimrounre 351eKTponpuBOoA. Y CTAaHOBUTE YaCTOTY HANPSIKEHUs, PaB-
Hyto 50I'. BrirrounTte BBIKITIOUATENb, CBA3AHHBIN C BX0JI0M KOHTpoJuiepa [1.2.

B Step 7 MicroWin BKIIOYUTE pEXUM OTOOPAKEHUS! 3HAUCHUN NMEPEMEHHBIX.
Ha6monaiite 3nauenne VDO. Ecnin Bee Ob110 crienano npaBuiibHO, nepemenHas VDO
nomxkHa 661Th HeMHOTEM MeHee 1500 (3a 1 cex 1500 umimyibCcoB).

[IpoBenuTe 3KCIEPUMEHTHI U 3aMOJIHUTE CIAEAYIOLIYIO Ta0IHILY:

Ta6nuna 10. Pe3ynbTaThl 5KCIIEpUMEHTOB
YacroTa, I'i | I[Tokazanus (VDO) CxopocTtsb (06/MUH) Ckonbxenue, %
10
20
30
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Yacrora, I't | [Tokazanus (VDO) CxopocTtsb (06/MuH) Cxonpxenue, %
40
50

[TpumeuaHue: CKOJbXEHUE ONpeeisieTcs 1Mo GpopmyIie:
s=(w- o)/ o,
IJie @, — CAHXPOHHAsI CKOPOCTh JIBUTaTEIIs ISl JaHHOW YacTOThI TUTAHUS.

Onpedeﬂeuue 6PDEMEHHO020 uHmepeaila, 6 meduenue Komopozco nocmynaem
3A0aHHOE KOIUYeCmeo umnyJjibCcoe

[Iporpamma OyneT MOACUUTHIBATH KOJMYECTBO BPEMEHHBIX OTUETOB TaiiMepa B
TeueHue BpeMeHu nocrymieHus 1500 uMnyibCcoB ¢ 1aTuuka.
Bxumrounte konTposuiep u 3amyctute Step 7 MicroWin. Co3naiiTe HOBBIN MPO-
eKT. Y nanute u3 nmpoekra noanporpammy SBR 0.
B ocHnosHoti npocpamme onpenenure, CKOHGUTYPUPYUTE U 3aIlyCTUTE CKOPOCT-
Hoil cuetunk HSCO, ocyiiecTBuTe MpPUBSI3KY MPOrpaMMbl 0OpaOOTKH TMpEPbIBAHMS
INT 0 k npepbsIBaHUIO OT CKOPOCTHOI'O CUETYMKA U 3ayCcTUTe Taitmep T32:
B nepBoM 11ukiie KOHTpoJuIepa (ecaun ycranoBiaeH out SMO.1):
3anuIuTe B ynpasistoumi 6ait cuetunka HSCO uuncio, obecnieunBaroniee:
1) npsimoii cuer;
2) aKTyaJau3alMI0 HAIPABJICHHS CUETA;
3) akTyan3aluio NpeayCTaHOBIEHHOTO 3HAUEHUS,
4) akTyanu3aluio TEKYIIEro 3Ha4YeHus;
5) pazonokupoBanne HSCO.
OCTaJIbHBIE OMIIMU HACTPONKHU HECYIIIECTBEHHBI;
¢ nomouisto koManael HDEF onpenenure ckopoctHoit cuetunk HSCO B pexu-
Mme 0;
3aMUIINATE 110 COOTBETCTBYIONIIEMY a/ipecy 00JacTH CIEelUaIbHON MaMsATH HOBOE
tekyuiee 3HaueHue cuerunka HSCO, pasuoe 0;
3aMUIINATE 10 COOTBETCTBYIOIIEMY a/ipecy 00JacTH CIEUaTbHON MaMsATH HOBOE
npeaycraHoBieHHoe 3HaueHue cuerunka HSCO, pasuoe 1500;
paspeuinTe npephiBaHus;
aKTUBU3HUpYHTE cCKOopocTHOM cueTunk HSCO;
oOHynHTE TEeKyIlee 3HaueHne Taiimepa 132;
npucoeanHUTE porpamMmmy oopadotku npepoiBanus INT 0 k npepsiBanuto Nel?2
(npepriBanue ot HSCO).
Ha kax0M 1ukJie KOHTpoJuIepa:
eciu akTuBeH curHai Ha Bxoze 1.2, 3anmycture Talimep T32; Beiaepkka Bpeme-
HHU — MaKCUMaJILHO OoJibmmas: 32767x1mMmc = 32,767 cek.
lIpoepamma obpabomxu npepviganuit INT () 6ynetr «oToOpa)kaTh» KOJUYECTBO
BPEMEHHBIX OTYETOB, OTCUUTAHHBIX TaiiMepoM T32, cOpachiBaTh CUETUMK U TalMep:
Ecnu aktuBen curnain Ha Bxoje I1.2:
3alUIINTE B HEKOTOPYIO NEpeMeHHYl, Hanpumep, VWO, Tekyliee 3HaYeHUE
taiimepa T32;
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3aMUIIUTE 0 COOTBETCTBYIOIIEMY apecy 00IacTH CIEUaNIbHON NaMsITH HOBOE
tekyuiee 3HaueHue cuerunka HSCO, pasuoe 0;

aKTUBU3HUpYHTE cCKOopocTHOM cueTunk HSCO;

OoOHyJIUTE TeKyIlllee 3HaueHue Taiimepa T32.

[Iporpamma 3akOoHU€HA. 3arpy3UTE €€ B KOHTPOJUIEP U MEPEBEAUTE KOHTPOJLIED
B pexxuM RUN. BxirounTe 3aeKTpOnpruBOa. Y CTAHOBUTE YaCTOTY HANPSIKEHUS, paB-
Hy1o 50I'. BkirounTte BhIKIIIOUYATEIb, CBA3AHHBIN C BXOJ0M KOHTpoJuiepa [1.2.

B Step 7 MicroWin BKIIOYUTE peXUM OTOOPAKEHUS 3HAUEHUN MEPEMEHHBIX.
Ha6monaiite 3nauenne VWO0. Ecnu Bce ObulO clenaHO MPaBHIBHO, MEpPEMEHHAS
VWO nomxna npussTh 3HaueHne HemMHoruMm Oosbmiee 1000 (1500 ummynbcoB 3a 1
CeK).

[IpoBenuTe 3KCIEPUMEHTHI U 3aMOJIHUTE CIAEAYIOUIYIO TaOIHILY:

TabGnuma 11. Pe3ynbpraTsl 5KCIEpUMEHTOB
Yacrora, ' | Tlokazanus (VWO0) | Cxopoctb (00/MuH) | Ckonbxenue, %
10
20
30
40
50

Conep:xanue oTyera

1. IlpuHUMOManbHAsA JJIEKTPUYECKAs CXE€Ma COCOUHEHMI LEeNell ynpaBiCHUS
KOHTpOJuIepa, MNpeoOpa3oBaTeis 4acTOThl U OpraHoB ympasienus. Ha cxeme nonmx-
HbI OBITh MPUBEICHBI TOJBKO MCIIOJIb3yEMbI€ BXOJbl U BBIXOJbl KOHTPOJIJIEPA U Tpe-
obOpazoBarersi.

2. IIporpammsl koHTpoOJiepa B npenacrasienusix LAD, STL u FBD u BpemeH-
HbIE JUArpaMMbl UX paOOTHI.

3. Pe3ynbTaThl 3KCIEPUMEHTOB B BUE 3aM0THEHHBIX Tabmuir 10,11.

KonTpoabHbIe BONPOCHI

1. OnummTe paboTy ONTHYECKOTO AaTYWKa CKOPOCTH / yIila IOBOPOTA AJIEKTPO-
IpUBOJA.

2. KakoBo Ha3HaueHHE CKOPOCTHBIX cyeTuynkoB Siemens S7-200? Uem oHu oT-
JMYAIOTCS OT OOBIYHBIX MMPOTPAMMHBIX CYETUUKOB?

3. OnummMre KOMaH/bl YIPaBJIE€HNS CKOPOCTHBIMU CYETUUKAMHU.

4. Onuumre u3BecTHbIE BaM pexumbl pabOThl CKOPOCTHBIX CUETUHKOB.

5. OnuuuTe BO3MOXKHbBIE BapUAHThl BXOJOB CKOPOCTHBIX CUETUMKOB M UX Ha-
3HAaYEHHUE.

6. OnummMre Nocaea0BaTeNbHOCTh IPOrPAMMUPOBAHNS CKOPOCTHBIX CUETYUKOB.

7. KakoBO Ha3Hau€HME YNPABISAIOLUIET0 0aliTa CKOPOCTHOI'O CUETUHKA.

8. Kak ycTaHaBiIMBarOTCS HOBOE TEKYILEE M HOBOE IPENYCTAaHOBJIEHHOE 3Haue-
HUE CKOPOCTHOI'O CYETYHKA?

9. Kakas undopmariiust XxpaHutcs B 6ailTe COCTOSHUSL CKOPOCTHOT'O CUeTYUKa?

10. OnumuTe Ha3HAYEHHE MPEPBHIBAHUN M MOPSAIOK pabOThl KOHTpOJUIEpa MpHU
00paboTKe mpepbhIBAHU.
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11. Onumute KoMaHabI ipepbiBanuil Siemens S7-200.

12. Kakue mpepbiBaromiye coObITHS 00padaThlBAIMCh B MpOrpaMmax, CO3/aH-
HBIX TIPU BBIMOJIHEHUHU pabOTHI?

13. OnuiuTe NpUHIMUIEL (AITOPUTMBI) ONIPEACIICHUS CKOPOCTH BPAIICHUS HJIEK-
TPOINPHUBO/IA, UCIOJIb30BAHHBIEC B JAHHOUN paboTe, UX JOCTOMHCTBA U HEAOCTATKU

14. Onummte paboTy CeKIMi mporpaMmsbl B nipeacrapieHuu LAD.

15. Onummte paboTy cekiuii mporpaMmbl B npeactaBieHun STL.

16. OnuimuTe paboTy CEeKIMil mporpamMmsl B ipeactaBienun u FBD.
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5. Pa3pa0oTka u peasnu3anusi CHCTeMbI PeryJIMPOBaHUS YaCTOThI BPallleHUs!
3J1eKTPONPUBOAA

He.]'lb paﬁoTbI: IMOCTPOCHUEC CUCTEMbI aBTOMATHYCCKOI'O0 PEryJIMpOBaHHsA 4aCTO-
Tbl BpallICHUA YaCTOTHO-YIIPABJISICMOI'0 ACHHXPOHHOI'O 3JICKTPOIIPUBOAA.

Teopernueckue cBeIeHUA

Cucrtema peryaupoBaHMs YacTOTHI BPAILCHUS AJIEKTPOIIPHUBOA, pa3padaTbiBae-
Masi B JaHHOM J1abopaTopHO paboTe, OyIeT UCTIONb30BaTh CIACAYIOUINE 3JIEMEHTHI:

1) moxcucTeMy U3MEpEHUs 4YaCTOTHI BPAILLIEHUS Bajla JBUTATES;

2) moACUCTEMY BO3JEHCTBHUSI HAa BBIXOJIHYIO YacCTOTy HpeoOpazoBaTeisl 4acTo-
Tel. KoHTposep OyAeT BblaBaTh Ha JUCKPETHBIE BXOMBI MIPeoOpa30BaTes YaCTOTHI
CUTHAJIbl «OOJbIIE»/«MEHBIIEY», MOIYYHUB KoTophie, [IU Oyaer yBenuuyuBaTh WM
YMEHbIIIATh YaCcTOTY;

3) moxcucTeMy 3afaHus M 0TOOpaskeHHs] CKOPOCTH BpAIEHUS AJIEKTPOIIPUBOAA,
noctpoeHHyro Ha 6aze SCADA-cuctemsl Trace Mode.

1. Iloocucmema uszmepeHus ckopocmu

[Toacucrema pa3paboTaHa npu BbINOJHEHUU JdabopaTopHOil padoTsl Ne 4. Cko-
POCTh M3MEPSIETCSA IIyTEM ONPENEIICHHUS YKCIIa UMITYJIbCOB, BBIJABAEMBIX JATYUKOM
MOJIOKEHUS] B TEUEHUE 3aJaHHOTO MHTEpBajia BpeMeHH (IepBblid moaxon). Pesynbrar
coxpansieTcsi B nepemeHHoit VDO (1BoitHOE CIIOBO).

2. Iloocucmema 8o30elicmsusi Ha 8blx00HYI0 wacmomy 19

[IpeoOpazoBarens YacTOTHl MPEAyCMATPUBACT HECKOJIBKO BO3MOXKHOCTEH
BHEIITHETO 3aJIaHUs YaCTOTHI MUTAHUSI JBUTATEINSI, B TOM YUCJIE aHAJOTOBBIMHU CHUTHA-
namu 0(2) — 10B u 0(4) — 20 MA. OgHako, MOCKOJIbKY UMEIOIIAsACS MOJAEIb KOHTPOJI-
Jepa COACPKUT TOJIBKO AUCKPETHBIC BBIXOJIBI, JUIsl YIIPABICHUS BBIXOAHOW YaCTOTOM
B JJAHHOM pabOTe MOTYT MCITOIB30BATHCS TOJIBKO MUCKpETHBIE BXObI [1Y.

N3MeHsTh 4acTOTy C TOMOIIBIO CUTHAJIOB Ha JUCKPETHBIX Bxoaax [1Y moxHO B
pexume «Motop-nnoreHuuomeTpy». st mepexona B JaHHbIN pexxum u3 «CtaHmaprt-
HOT0» (yCTaHaBJIMBAEMOI'O Ha 3aBOE-U3TOTOBUTENIE) WM JIIOOOT0 ApPYyroro HeoOXo-
IUMO JI€MOHTHPOBATh MaHENb YIPAaBICHUS W JUIEBYIO MaHeNb MpeoOpa3oBaTess U
YCTAaHOBUTH MEPEKITIOYATEIb B MMOJI0KEHNE, TOKA3aHHOE Ha pHucC. 1.

OFF ON

| L
| )
] |

Puc. 1. Ilonoxenue nepexiaoyaTes B pesxkuMe «MoTop-nOoTEHIHOMETPY

[Tocne ycTaHOBKM MepeKIIoYaTessi yCTAHOBUTE MaHENN Ha MECTO.
Nmeercss nBa Buga pexuma «MOTOp-MOTEHIIMOMETP»: coOCTBEHHO «MoTop-
NOTEHLIMOMETP» U «MOTOp-OTEHIIMOMETP 2». BBIOOp MeX Ay HUMU OCYILIECTBIIAETCS
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¢ noMmouipo napamerpa nporpamMmmupoBanuss PARAM SET crTpanuubsl napameTpoB
PAGES3.

B namem cnyuae cnenyer yctanoButb PARAM SET = 1. Toraga HazHaueHue
nuckpeTHbIX Bxo0B [1Y Oyaer cooTBeTCTBOBATH Ta0bI. 1.

Tabnuua 1. DyHKIMKM TUCKPETHBIX BXOJ0B B pekuMe «MOTOP-MOTEHIIHOMETPY

Juckp. OyHKIUA [Ipumeuanne

BXOJ

DII Crapr -

DI2 Pesepc -

DI3 YBenuueHne 4acToThbl Y ckopeHne onpeaenseTcs napaMmeTpom
ACC TIME2 (PAGE1)

DI4 YMEHBIIEHUE YaCTOThI Y ckopeHue onpeaesseTcs mapaMmeTpom
DEC TIME2 (PAGE1)

DI5 IToctostnHas ckopocTs 1 -

HavanbHble 3HaY€HUs1 4aCTOTHI IIPU IIyCKE (pEBEpCE) ONMPENEISIOTCS MapaMeT-
pom MIN FREQ (PAGE1). Topmoxkenue (ipu peBepce) U pa3roH MPOU3BOIATCS C
yckopeHusiMu, cootBercTtByromnmu mapamerpam DEC TIME1l u ACC TIMEI]
(PAGE]I). 3nauenne napametrpa DEC TIMEl — BpeMs yMeHbIIEHHS 4acTOTBHI OT
MakcuManbHOU, 3amanHoi nmapamerpoM MAX FREQ (PAGE1), 10 MUHHMaJIbHOH,
3aganHoi nmapametpoM MIN FREQ. D10 BpeMst MOkKeT ObITh 33JJaHO B JUaIla30HE OT
0,1 no 1800 cex. Ananormuyno, 3Hauenue napamerpa ACC TIMEI — Bpems yBenu-
YEHUS YaCTOThl OT MUHUMAJIbHOW 10 MAKCUMAaJIbHOM.

TopMoXk€eHHE 1 pa3roH MpU NoAavYe JUCKPETHBIX CUTHAI0B Ha BXo bl DI4 u DI3
MPOU3BOIATCS C YCKOpEeHUAMH, cooTBeTcTByromMu mnapamerpam DEC TIME2 u
ACC TIME2 (PAGE1). 3Hauenus 3TUX mapaMeTpoB UMEIOT TOT K€ CMBICH, YTO U
3nHadenus napamerpoB DEC TIME] u ACC TIME] cooTBeTCTBEHHO.

Tpebyembie 3nauenust napamerpoB MIN FREQ m MAX FREQ paBHbI 3aBo-
nckum ycranoBkaM: 0 u 50 I'u. TTapamerpet DEC TIME] u ACC TIMEI He BiusitoT
Ha paboOTy CHUCTEMBI PEryJIHPOBAHUS, TOCKOJIBKY OMpPENEsIOT YCKOPEHHUE MPU MyCKe
u peBepce. B nmanHoit paboTe MycK OCYIIECTBIISICTCS MPU HYJIEBOM YacTOTE, a pEBEPC
He ucnonb3yerca. BeiOpats 3Hauenus napamerpoB DEC TIME2 u ACC TIME2
MPEICTOUT B XO/I€ BBIMOJIHEHUsI 1a00PaTOpHOI pabOThI (A1 YIPOLIECHUSI OHU OyIyT
PaBHBI IPYT IPYTY).

Aneopumm pabomsi npocpammvl KOHMpoiepa, OTBEYAIOUINHN 3a PEryJIupOoBaHKe
CKOPOCTH, SIBJISIETCSI MPOCTEHIIUM PEJIECHHBIM AJITOPUTMOM: €CIM W3MEPEHHAsl CKO-
POCTh 3JIEKTPONPHUBOJIa MEHbIIIE 33JJaHHON (C y4eTOM BBHIOPAHHOW 30HBI HEUYBCTBU-
TEIbHOCTH A), KOHTPOJUIEp MOJAET CUTHAI «YBEIUYHUTHh YaCTOTY», €Clid OOJIblle
(TIpu TE€X K€ YCIOBUSIX), — CUTHAJ «Y MEHBIIIUTh YaCTOTY» (puc.2).
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YBEIUYUTH 4acTOTy

»

VD4 - VDO

A A

A
A 4

A
<

A 4

YMEHBIINUTH YaCTOTY

Puc. 2. Anroput™ peryampoBaHus YaCTOThI BpAILIEHUS

N3mepeHHOe 3HauYeHHE CKOPOCTHM B BHUJE YHMCIA UMITYJIbCOB JaT4MKa, MOCTY-
MUBIIMX B TE€YEHUE 3aJaHHOTO BPEMEHH, XpaHuTcs B nepeMeHHoil VDO. B apyroii
MEPEMEHHOM THUIIa JJBOMHOE CJIOBO, Hanmpumep, B VD4, XpaHUTCS 3alaHHOE 3HAYEHHUE
CKOpOCTH, KoTopoe popmupyetcs u nepenaercs B kontposuiep SCADA-cucteMoi.

BennuuHy 30HbI HEUYBCTBUTEIBHOCTA MOYKHO PACCUHUTATh MCXOAS U3 CIEIYIO-
HIMX COOOpaKEHHI.

[Tyctp wacToTa BpalieHus Baja ABUTATENs paBHA 7 00/MUH, HHTEPBaJl BPEMEHU
MEXK]ly U3MEPEHUSIMU CKOpOCTH 7, cek. Torna 3nauenne VDO paBHo ¢,n. 3amaHHas
4acToTa PaBHA My, IPUYEM 1,(M;,9 — 1) > A. KOHTpoOJUIep AaeT koMaHay mpeoOpaso-
BATEJII0 YAaCTOThl YBEJIMYUTh YaCTOTY. Y CKOPEHHE IIPHU YBEJIMYEHUU YaCTOTHI ONpeie-
naerca napamerpoM ACC TIME?2, 3nauenne KoToporo pasHo f, cex/50 I'n. 3a Bpems,
paBHOE MEPUOAY U3MEPEHHUSI CKOPOCTH, BBIXOJIHAsI YaCTOTa MpeoOpazoBaTesi BbIpac-
teT Ha 50- t,/t, I'n. Ilpupaimenne 4acToThl BpallleHHs, €CIIM HE YUUTBIBATH CKOJIbKE-
HUE JBUTaTElIsl, COCTABUT

An = 50-60-t,/(2,) = 15001,/1,
a npupaunieHue nepemernsorn VDO
AVDO =1500- tzu /ty.

ITockobKy B pa3zpabaThiBaeMO CUCTEME KOJIeOaHUsI CKOPOCTH HE JKeJlaTelbHBI,
HeoOxoaumMo, uTo0bl Aypo < 24. VI3 3TOTO ClieyeT, 9TO 3HAaYeHNE 30HbI HEIYBCTBU-
TEJIbHOCTH MOKHO ONPEACIUTh U3 CIEAYIONIEr0 HEPAaBEHCTBRA!

A>750-1, /1,
OmmobKa peryJIMpoBaHMs YaCTOThI BPAIICHHS
e =MNyp—n=A1t,>750-1,/t, 06/MuH.

[TocnenHee BhIpaKEHHE ACMOHCTPUPYET OCHOBHOW HEIOCTATOK Kilacca peliek-
HBIX CHUCTEM PETyJUPOBaHMS, K KOTOPBIM MPUHAIJICKUT JTaHHASI CHCTEMa: 4eM OO0JIb-
IIIe TOYHOCTh CHCTEMBI (MEHbIEe A) IpH 3aJaHHOM MHTEpBaJie U3MEPEHUS CKOPOCTH
fy, TEM MEHBIIIE €€ ObICTpOAEHCTBHE (OOJIBIIE 7).

B kadecTBe opueHTHpa MOXHO HCIIOIB30BaTh CIACAYIOMUNA Bapwadt: f, = 0,1
cek., t, = 10 cek., Torna A = I (A 10KHO OBITH IEABIM YHCiIOM), e = 10 06/mun. Ilo-
JYy4UM CUCTEMY C BpEeMEHeM peryiaupoBaHus He Oonee 10 cek. ¥ TOYHOCTHIO OTpa-
o0otku 3amadusa +10 00/MuH.
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3. lloocucmema 3adanuss u omoobpadicenus CKOpOCMU 8PAWEHUS DTIeKMPONPU-
600a

[Toacuctema ctpoutcs: Ha 6a3e MOHUTOpA peanbHOro BpemeHnu Trace Mode. Dk-
paH MOHUTOPA JOJIKEH COJEPKaTh CPEICTBA BBOJIAa M U3MEHEHUS 3aJJaHHON YacCTOThI
BpAIICHUs] U CPEJCTBA OTOOPaKEHHs TEKYIled 4acTOThl. JJOMOJHUTENHLHO Ha dKpaHe
MOTYT OBITh pa3MEIICHbl UHIMKATOPhI YBEJIWYEHUSI U YMEHBILIEHUS YaCTOThl U JIPY-
T'YE 3JIEMEHTHI 10 YCMOTPEHHUIO pa3padOTYUKOB.

Hns obmena ¢ kontposuiepom Siemens S7-200 B Trace Mode cymiectByet
npaiiBep, obecrneunBaromuii noaaepkky nportokona PPI (Point-to-Point Interface).
JpaiiBep noaaepKUBAET YTEHUE/3aMMCh JaHHBIX BO BCE 00JIACTH MaMSATH KOHTPOJLIE-
pa — Stage, System Memory, Analog Input, Analog Output, Counter, Timer, High
Speed Counter, Discrete Input, Discrete Output, Marker, Variable Memory. J{ns 06-
MEHa JaHHBIMHM HCIIOJIb3YETCS MOCIECA0BATENbHBIA MOPT KOMIIBIOTEPA U KOHBEPTEP
RS-232/RS-485. JlpaiiBep odopmiieH B BUAE «apaiiBepa sl OOMeHa 1Mo MPOU3BOJIb-
HOMY HHTepdeicy». [ns koppekTHON paboThl JpaiiBepa HEOOXOAMMO MPaBUIBLHO
npousBecTu KoHpurypamuto nopra PPI B I1JIK u mocnenoBaTenbHOTO mopTa KOMIIb-
totepa. [Iporokos PPI nognepxubaercs B [IJIK cepuit S7-200.

HpaiiBep obecnieurnBaeT 0OMEH JaHHBIMHM KaK B pEeKHMME YTCHHMSI, TAK U B PEXKU-
me 3anucu. KonpurypupoBanue npaiiBepa npecTaBiisieT coO0i yka3aHue mapameT-
POB CBSI3U MO TOCJIEOBATENbHBIM MOpTaM. JJi1 HACTPOMKH JpaiiBepa HUCIONIb3yeTCs
yrunuta PPIconfig.exe. Kaxmoit mopt, yka3aHHblil B ciicke, OyJeT aBTOMaTHYECKU
OTKpHIT ApaiiBepom. CTpaHuIia KOHPUTypalluyd NOPTOB MpEACTaBiIeHa Ha pUC. 3.

2 Wb y ot oy Siednens PPT g Traceinds 5 = = =l

I:J.

\
|IJ::.

F ’-.' | '!J |J ll'

HMHTEIUJIEKT 2
e

Mansderped COM nopros }

COK 1-9600--Fven-1-Na_ CTRL-Tine0uc=L000 nc-TeaceMnseAddz=00

DNotiamre.,, I Mo aew.n | Yaamms.

Deresonent LOM-mopries. 1

 Becrwmgmancofema (0

DcTHT Creaos |

Mipraimame crdcom 1 @aling |

oo cowicor B Bl |

Y EXFO0E HIT “Wermarines”

Puc. 3. Crpanuiia koHpuUrypamuu nopToB

B crnicke mopToB Kakasi CTpOKa COCTOUT M3 8-H MapaMeTpOB:
1) Homep COM-nopra. [ToBTOpHOE OOBSBICHHE OJHOTO U TOTO K€ MOpPTa MPH-
BEJIET K COOOIIEHUI0 00 ONTMOKE MPH MOIBITKE COXPAaHUTh KOH(DUTYPAITHIO;
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2) ckopocth nepenaun manabix (Baud Rate), or 300 bps mo 115200 bps. [dns
yctpoiicTB cetu PPI mo ymonuanuto npunumaercs 9600 bps.;

3) uucno 6utoB manHbIX (Data Bits). [lo ymon4anuto yctraHoBieHo 8 OUT;

4) KOHTpOJb YeTHOCTH mepenaun (Parity), MoxeT npuHUMaTh 3HaueHus None,
Odd wmm Even. ITo ymomuanuto ans ycrpoiicts cetu PPI mpunumaercs Even;

5) xonudecTBO cTon-OutoB (Stop Bits), 1 wnu 2. [lo ymonuanuto ycranosieH 1
CTOII-OHUT;

6) Bpems TaiiM-ayTa JJisl JaHHOTO MOcJieIoBaresibHOro nopra (B mc). Ilo ymon-
yaauro — 1000 mc;

7) ynpaBieHue TOTOKOM. VCronp3yemMblii KOHBEPTEP MOXKET TpeOOBaTh yIpas-
JIEHUSI TOTOKOM. JIJ1s1 €0 KOppEKTHON paboThl HEOOXOAMMO MPABIIBHO YKa3aTh CHT-
Haibl (RTS, DTR), koTopsie OyayT moaaHsl nepes Kax10i MOCHIIKON U CHATHI MOCE
€€ OTIPaBKH;

8) anpec Trace Mode B cetu PPI. CornacHo npuHiumnaM ooOMeHa TaHHBIMH B Ce-
™ PPI, xa)xmoe ycTporcTBO JOMKHO UMETh YHUKAIBHBIN afpec.

HpaiiBep peanu3yeT oOMeH JaHHBIMHU B ceTH Siemens PPI B pexxume Bemyiero
(Master) y3ma. Hanmnuue HEeCKOJMBKUX BEAYIIMX Y3JIOB HE MojjepxuBaercs. Bee oc-
tanbHble [IJIK nomkHbl OBITH BEIOMBIMU y3J1aMU. APXUTEKTypa ceTH — murHa. Kax-
JIBIM y3€J1 B CETH UMEET CBOM YHUKaIbHBIN ajgpec oT 0 g0 255. Pexxum paboThl cetu —
Polling Network. Benymuii y3en oTmpasisieT 3ampoc K BeIOMOMY, MOJydaeT MOJI-
TBEPKJICHUE O MOJIYUYECHUH U Yepe3 OMpPEACICHHbIN MPOMEXKYTOK BPEMEHHU 3ampaliin-
BaeT nanHbie. [IpoTokon PPl ocHoBan Ha snekrpuyueckoM muTepderice RS-485. Ilo-
TOMY MOJKIIOUYEHHE K CTaHAapTHOMY mocienoBareasHomy nopty IIK (RS-232)
BO3MOXKHO TOJIbKO uepe3 KoHBepTep RS-485/RS-232 cormacHo AOKyMEHTAlMH II0
KOMMYHUKaIIMOHHBIM noptam [1JIK.

Jlnst oOmMeHa maHHBIME HE00X0auMo co3nath kananel noatuna KOHTP 2 ¢ mo-
nonHenneM K noaruny PPI. Kanansl moryt umets Bup npencrasinenuss H nnu F. Ota
HAcTpolKa ompenenseT (opmaT NpeAcTaBlIeHUs] JaHHBIX BHYTPH cucTeMbl Trace
Mode. Bo3moxkeH BapuaHT, P KOTOpOM OyAyT nmpounuTansl gaHHbie Tuna FLOAT B
ka"an HEX. Ilpu atom npoOHas yacTh Oynet orOpolieHa. Tumn JaHHBIX, KOTOPHIE Y-
TarOTCs (3aMMCHIBAIOTCS) B KOHTpOJUIEep, onpeaeseTcss HacTpoiikoi AREA. Tum ka-
Hana (I umu O) onpezensieT ero Ha3HauYE€HUWE — YTEHUE JAHHBIX WM 3amuch. JlaHHbIE
HAaCTPOMKH KaHAJIOB ITPEICTABIICHBI HA PUC. 4.
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(@ikonones obverro: basn i

Fasan Yaamite [JobaswTe & ofivext [nasss rpynnosas |

RAHAS HME pasMepHOCTE TN Bl )
[ Al0000 [ = =] Hl  Ounstwa T
AI0000 {KOHTP_2 =||Fr =]
ase || oo
PLCadd || 2
offzet || 000
Arma [ Analoginput: (WORLDY)
I
[ = [ ]
mwal_[_ [ oo [ foo [ “foo [ fooo [
M [T

Puc. 4. Kanajasl 00beKTa

OTH KaHaJIbl UMEIOT CIEAYIOIINE HACTPOUKHU:

1) RS# — Homep nocnenoBarenbHoro nopra. 3auenue 0 coorsercreyer COMI,
1 — COM2 u t.a. Bece ucnonp3yembie MOPThI TOJKHBI OBITH OMUCAHBl HA CTPAHUIIE
HacTpoek noptoB B PPIconfig, a Hactpoiiku coxpanensl B ¢aitn konpurypauuu. Ho-
Mmep nopra 3agaetcs B DEC-dopmare;

2) PLCaddr — anpec ynanennoro I1JIK B cetu PPI. YaukansHbIM TapamMeTp, or-
pelenstomuil ycTpoicTBo B ceTu. Juana3on 3nadueHuid — 0 .. 255. [lo ymoiuanuto
KOHTpoOJUIep uMeeT aapec 2. MI3MeHUTh 3Ty HACTPONKY MOXHO C MOMOIIbBIO MaKeTa
nporpammupoBanus STEP7. Anpec I1JIK 3amaercs B DEC-dopmare;

3) Offset — cmemnienue BHYyTpH 001acTH MaMsATU KoHTposuiepa. CMelieHue 3aa-
ercst B Oaiftax. J{ns mojmydeHus MpaBUIIbHBIX JAHHBIX HEOOXOJIMMO YETKO MPEe/ICTaB-
JISTh TIPUHIUIIBI aIpecaliii B TaMsATH KOHTPOJUIEpa U CIOCOObI XpaHEHUs JaHHBIX.

Bce nannble, cocTosime U3 HECKOJIbKUX 0alT, XpaHATCS B MaMITH KOHTpOJIEpa
B (popmare Big Endian. T.e. camplii cTapmmii 0aliT pa3MemaeTcs MepBbIM, a CaMbIi
MJIQJIIIAN — NOCJIEAHUM, IPUMEP HA pHUC. 5.

FLDAT
l1s K CNOHEHTA MAHTHC CA
[ 31 30 23| 22 i
_WORD —
CTAPW P’Ilrf‘ EAAT Pl 1 L |-1r-1 B AT
15 _af 7 0

Puc. 5. JlanHbIE B MaMATH KOHTPOJLUIEPA

JIro6as obnacte mamsatu, kpome Timer, Counter u High Speed Counter, Mmoxer
paccMaTpuBaThCA Kak HAOOP CJIOB UJIM YHCEN C IJIABAIOIIEH TOYKOW. DTO onpenesns-
ercs mapametpom AREA paHHOoro kaHama. B COOTBETCTBMU C 3TOM HACTPOMKOM
npaiiBep 3ampammBaeT 2 Wi 4 OaiiTa U3 yKa3zaHHOM oO0’jacTH, mpeodOpa3yeT HX B
dopmat Trace Mode u nepenaer B cuctemy B Buae HEX unmu FLOAT. Ilpu stom 4
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Oaiita, mpounTaHHble U3 namsATH KoHTposwiepa kak FLOAT, moryTt paccmaTtpuBathes
nanee B cucteMe Kak yucio ¢ miaBaronieit Toukoi (FLOAT) unu kak nienoe (HEX).
Bo BTOpoM ciywyae npoOHas yacTh Oyaer oTOpolleHa. AHAJIOTUYHO, MPOYUTAHHBIE
kak WORD 2 6aiita moryT nanee paccmatpuBarbes B Trace Mode kak menoe (HEX)
WM Kak 4yucio ¢ miaBatomei Toukord (FLOAT), onHako npoOHas 4yacTh €ro Bcerja
Oyner pasHa 0. Bo uzbexanue omuOOK cieAyeT yKas3blBaTb BHJI MPEICTABICHUS
HEX nng nanaeix tuma WORD n tunn FLOAT mng nanuesix tuna FLOAT.

Hactpoiika Offset (Cmerienne) yka3bpiBaeT MOPSAKOBBIA HOMEp OailTa BHYTpHU
YKa3aHHOW 007acTH, KOTOPBIA SIBISIETCS NEPBBIM B IPEACTABICHUU IEPEMEHHOM.
[Ipu 3TOM MOT'YT UMETH MECTO MEPECEUEHUsI JaHHBIX (pHC. 6).

| WORD #11 | WORD #13 | WORD#15 | WORD #17 |
WORD #10 | WORD #12 | WORD #14 | WORD #16

OFFSET 10 A 12 13 14 15 16 17 18

FLOAT #10 FLOAT #14
[ FLOAT #11 [ FLOAT #15 |
| FLOAT #12 [
| FLOAT #13 [ |

Puc. 6. Ilepeceuenns nanusix B S7 200

Kak BugHO U3 pHCYyHKa, U3MEHEHUE 3HAUEHUs coBa co cMeleHueM 10 MoxeT
MOBJIEYb 3a COOOW HEMpeABUIACHHOE M3MEHEHHUE CloBa co cMmelnenueMm 11. Anano-
TMYHO U JIJIA IaHHBIX C IJIABAIOIIEH TOUKOW, HO B 3TOM CJIy4yae 3aTparuBaroTcs 4 1mo-
cienyromux 3HaueHus. Bo uzbexanue ommbOK peKOMEeHayeTcs: 00palaTbes K 1es1o-
YUCJICHHBIM JIaHHBIM C YETHBIM CMEIICHHUEM, a K JaHHBIM C TIJIaBAIOIMIEH TOYKON — CO
CMELIEHUEM, KPaTHbIM 4.

Ob6nactu Timer, Counter u High Speed Counter siBASIOTCS CTPYKTYpUpPOBaHHbI-
Mu. CMelIeHrne B 3TOM Cllydae ONpezelisieT MOPSAKOBBIA HOMEp dJeMeHTa. DIeMeH-
Thl HE mepecekarorcsa. Kpome 3HaueHus, 31EMEHT COAEPKUT OUT cTtaryca. s goc-
Tyla K 3TOMYy OUTY ucnoiib3ytorcst HacTpoiiku Timer(Status), Counter(Status) u High
Speed Counter(Status). Jlist High Speed Counters on Bcerna pasen 0.

Cwmenienue 3amaercs B HEX-dgopwmare.

4) Area — obnacTh namsiTU KOHTpoJuiepa. [paiiBep mo3BOISET MOJIYYUTh AOCTYM
KO BCEM CYIIECTBYIOIIMM O0OJIaCTAM MaMsiTh KOHTpouiepa: Stage, System Memory,
Analog Input, Analog Output, Counter, Timer, High Speed Counter, Discrete Input,
Discrete Output, Marker, Variable Memory (puc. 7). Kpome toro, mtobasi 061acTh
namsTi, kpome Timer, Counter u High Speed Counter, MmoxkeT paccMaTpuBaThCsl Kak
MaccuB 1enbix 2-0aitHbix yucen (WORD) unu 4-x GalTHBIX 4UCEN C IUIABAIOIICH
toukoii (FLOAT). OTo onpenensercss BHIOpaHHBIM MapaMeTpoM Area U HE 3aBUCUT
ot tuna kanana (H wiu F). Jlanabie B o6nactsax Timer, Counter XpaHSTCS TOJIBKO B
nenouncieHHoMm ¢opmare. lanusie B oomactu High Speed Counter xpansites kak 4-
OaliTHBIC JBOWHBIE CJIOBA, MOATOMY JJISl TMOJYYSHHUS MaKCUMAaJIbHOTO KOJIMYECTBA
3Havamumx nudp HE0OXOAMMO HCIIONB30BaTh NpeacTaBieHue kanaita F. Kpome toro,
nepevyrcieHHbIe 001aCTH UMEIOT OUT craryca, Ho B obsactu High Speed Counter on
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HE UCMOoJIb3yeTcs, mo3ToMy Beernaa paBeH (. Hekoropsie 001acTu JOCTYNHBI TOJIBKO
JUTSL YTE€HUS, APYTHe — TOJIBKO TS 3aIUCH.

x|

StagewORD) g
StagelFLOAT) Ok
Sustembd a2k ezl

Syzhemi alerz|FLO Orrieesn

Anafoginputa|FLOA
AnaitgOulptsdyi|
AnaiogUutputfFLL
Counters[w/0ORD)
ComtersisTATUSIE

Puc. 7. Beibop mapamerpa

Tadomura 2. O01acTh JaHHBIX

AREA WORD FLOAT STATUS
READ WHITE READ WHITE READ YWERITE
Stage T + + + X X
System Memory + +” + + X X
Analog Input + - + - X X
Analog Output - + - " - == X X
Counter + + - - + -
Timer + + - - + -
High Speed Counter + - - - = + = -
Discrete Input + + + + X X
Discrete Qutput + + + + X X
Markers + + + + X X
Variable Memory + + + + X X

*- o0 L SM29 gocTyNHE TONEKD SNA YTEHKA
- aTW 0BNACTM PACCMATPMEARITCA TONBKD KAK L ek &
- bt cTaTyca HighSpeedCounter ecerga paeen

UreHue aHHBIX NMPOUCXOIUT MO 3aMpocy cepBepa MaTOOPaOOTKU B COOTBETCT-
BUU ¢ (pa3oil 1 neprogoM paboThl KaHaa. 3aUCh — IPU U3MEHEHUHU BBIXOJIHOTO 3Ha-
yeHud kaHana tumna O. [Ipu kaxx10i NMOChUIKE OTBET 0KUIAETCA B TEUEHUE 3aJAHHOTO
TaiiMayta. Eciy oTBeTa 3a 3TO BpeMsl HET, TO KaHajly BBICTABIISIETCS PU3HAK JOCTO-
BEPHOCTH, paBHbIN 1. BHe 3aBHCHMMOCTH OT TOTO, OBLJIA JIM MOMBITKA YCTICIITHON WIIH
HET, JIpaiiBep BO3BpallaeT ympaBiieHue cepepy mMarodpadboTku. HeoOxomumo obpa-
TUTh BHUMAaHHE HA TO, YTO MPU HEYCHEIIHOW MOMNbBITKE 3aIMCH 3HAYCHHS KaHaja
Trace Mode OyneT mbITaThCsl TOBTOPUTH 3aMKCh 10 T€X MOp, OKa OHA HE MPOHAET
YCIIEIIHO.

B ciydae BO3HUKHOBEHHSI OIIMOOK PEKOMEHIYETCS BKIIOUUTH B KOHPUTYpaTOpe
onuuio Bectu xypHan coObITHII U TpOAHATU3UPOBATH MPOTOKOI OOMEHA.
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3aganue

1. Pa3zpaborarh 1 coOpaTh NPUHIMIHAIBHYIO 3JIEKTPUUECKYIO CXEMY COeIuHEe-
HUU ISl peain3alii CUCTEMBI PETYIUPOBAHUS.

2. IlepeBectu mnpeoOpa3zoBaresib 4acTOThl B PEXUM ympasieHus «MoTop-
NOTEHLIUOMETP» U IPOU3BECTH YCTAHOBKY ITapaMeTpOB NporpammupoBanus [14.

3. PazpabGoTaTh 1 BBECTU B KOHTPOJLIEP MPOTPAMMY YIIPABIICHUS.

4. Pa3paboTaTh MOHUTOP peanbHOTO BpeMeHu Trace Mode.

5. AnpobupoBaTh cUCTEMY U TPOJEMOHCTPUPOBATH €€ paboTy MpernoaaBaTelio.

Conep:xkanue oTyera

1. IlpuHuMOManbHas 3JIEKTPUYECKash CXe€Ma COEJUHEHUM LeNnei yNpaBlIeHUs
KOHTpOJIEpa, MpeoOpa3oBaTest YacTOThl U MEPCOHATILHOTO KoMIbioTepa. Ha cxeme
JOJKHBI OBITh MPUBEJEHBI TOJIBKO MUCTOIb3yEMbI€ BXOIbI U BHIXO/BI.

2. Criucok yCTaHOBJIEHHBIX MapaMeTpPoOB MpeoOpa3oBaTest YaCTOThI C UX 3HAUE-
HUSMU.

3. [Tporpammel koHTpoJUiepa B ipeacrasieHusx LAD, STL u FBD.

4. ba3za kaHanoB W HSKpaHHbIE (OPMBI MOHHUTOpA pPEATLHOrO BpeMeHu Trace
Mode ¢ ux HacTpoHKaMHu.

5. Pe3ynbpTaThl SKCIEPUMEHTOB B BUJE 3aMIOJIHEHHON Tabmuiibl 3 (3 — 4 cTpoku):

Ta6nuna 3. Pe3ynabTaThl 9KCIEPUMEHTOB

Ne | 3apmannas ckopocTh | 30HA HEUYBCTBHUTEIBHO- | JleHCTBHUTENBHAS CKO-
(pan/cek) cTH (paj/cex) pocTh (paj/cex)

KonTpoabHbIe BONIPOCHI

1. Uem omnpenensercss peakuusi npeoOpa3oBaresisi YaCTOThl HA CUTHAJbl HAa €ro
JUCKPETHBIX BXOAax?

2. OnuiuTe Ha3HAYEHUE JUCKPETHBIX BXOJOB IPeoOpa3oBaTess 4acTOThHl B
pexume «MOoTOp-ITOTEHIIUOMETP.

3. OnuiuTe anropuT™ BbIOOpa YCKOPEHUS MPU YMEHBIICHUH/YBEIMUEHUN Yac-
TOTBI HAIIPSDKEHUS TUTAHUS 3JIEKTPOIPUBOJA.

4. Kakue pakTopbl OnpenessitoT TOYHOCTh PETYIUPOBAaHUS YaCTOThI BpallleHHuE U
OBICTPOJICHICTBHE CHCTEMBI?

5. Onumure kanansl Trace Mode, ncnonb3yeMble B cCTEME.
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6. Pazpa0oTka cucreMbl peryJIMpOBaHMs yIJia MOBOPOTA YJIEKTPONPUBOAA

Heanb paGoThl: MOCTPOEHUE CUCTEMbI aBTOMATHYECKOTO PEryJupOBaHUs yria
MOBOPOTA YaCTOTHO-YIIPABISIEMOT0 aCUHXPOHHOTO 3JIEKTPOIPHUBO/IA.

Teopernyeckue cBeIeHUA

Cucrema perynupoBaHusi yria moBOpoTa, pa3padaTbiBaeMas B JaHHOW Jabopa-
TOpHOM padboTe, OyAET UCIOIB30BaTh CIEAYIOIINE JIEMEHTHI:

1) nmoacucremy u3MepeHus yria noBOpoTa;

2) mNOACUCTEMY BO3JEHCTBHUSI HAa BBIXOJHYIO 4acTOTy HpeoOpazoBaTeisl 4acTo-
Th1. KoHTpOMIIIEp OyeT BhImaBaTh Ha JUCKPETHBIE BXOJBI MPEeOOpa30oBaTENs YACTOTHI
CUTHAJIBI ITYCK», «PEBEPCY», MEPEX0]] Ha MOHIKEHHYIO CKOPOCTHY;

3) moxcucTeMy 3aaHUsl U OTOOPAKEHUS yTiia MOBOPOTA, MOCTPOCHHYIO Ha 0ase
SCADA-cucremsl Trace Mode.

1. Iloocucmema usmepeHus yena nogopoma

IToncucrema ctpoutcs Ha 0a3e ckopocTHoro cuerunka Siemens S7 200. B ot-
JUYME OT MPEbIAYIIMX JA0OPATOPHBIX padOT MpPH YIPABIECHUU CUETUMKOM OyIeT
UCIOJIb30BaThCS MEXaHM3M HM3MEHEHHUs HampaBieHus cuera. HampapieHue cuera
CKOPOCTHOI'O CUYETYMKA OyIeT M3MEHSATHCS MOJI BO3/IEMCTBHMEM BHEIIHErO CHUTHAaJja,
MOCTYMAIOIIET0 Ha OJIUH U3 AUCKPETHBIX BXOJOB KOHTpoOJUIepa. DTOT CUTHAN Oyner
dbopmupoBaTh Mpeodpa3zoBaTENb YACTOTHl C MOMOIIBIO OJHOIO U3 JAUCKPETHBIX (pe-
JICHHBIX ) BBIXOIOB MPU U3MEHEHUHW HATIPABJICHUS BPAIIICHUS IBUTATEIS.

JUis peanu3anuy MOACUCTEMBI HEOOXOAUMO:

1) ocyliecTBUTh NOACOEAUHEHUE PENEHHOIO BBIX0/1A MPE0OPA30BATENS YACTOTHI
K JIUCKPETHOMY BXOXy KOHTposuiepa (cM. ial. paboty Ne3). Homep nuckperHoro
BXOJ/Ia KOHTPOJUIEpa OIpEAeNsIeTcss HOMepoM cueTtuuka (cMm. ab. padoty Ned). Jlus
cuetunka HSCO ucnone3dyercs Bxox 10.1;

2) 3amporpammupoBaTh penernbiil BbixoJ [IYU Ha cpabarbiBaHue mpu U3MEHeE-
HUU HaIpaBJICHUS BpallleHust aBurarens. Jis aToro Tpedyercst yCTaHOBUTD MapamMeTp
1.RELAY (nns nmepsoro Bbixona) unu 2.RELAY (s BTOporo BeIXOja) CTPaHHUIIBI
PAGE?2 paBubiM 6 («/IBuratenp BpaliaeTcsi BIepea», peje o0ecTouuBaeTCs, eclu
JIBUTATENb BPAILIAETCs BIIEpe);

3) 3amporpaMmMupoBaTh CKOPOCTHOW CUETYUK Ha padboty B pexume 3 («OnHo-
(a3HbIi CYETUUK C BHEITHUM YIPABICHUEM HAIIPABICHUEM);
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2. Iloocucmema 6030eticmsusi Ha 8bIXOOHYIO YACOMY NPeobpazoeamens 4ac-
momwl PeaTu3yeT alTOPUTM PETYINPOBAHUS, TTPEICTABICHHBIN Ha pucC. 1.

Af
50T
fiT'a
R >
A; e = VD0- HCO
fiTo ) g
50 I'g < 4; >

Puc. 1. AaropuTtm perynupoBaHusi yria noBopoTa

Omubka peryirpoBaHusl ONpeeNsieTcs] pa3HOCThI0 MeX Iy nepemernHor VDO, B
kotopyto SCADA-cucTeMa 3aHOCUT 3HAYEHHME 3aJJlaHHOrO yrila MOBOPOTa, U Iepe-
meHHoil HCO, B KOTOpOH HaxoIuTCA TeKylllee 3HAYEHHUE CKOPOCTHOIO CUETYUKA
HSCO (ecm ucnonbzyercs HSCO). Eciium Mmoayns pa3HOCTH MPEBOCXOIUT BEITUUHUHY
A, IPUBOJ] BKJIIOYAETCS] HA MAKCUMAIbHYIO CKOPOCTh B TY JIM UHYIO CTOPOHY Bpalle-
HUS B 3aBUCUMOCTH OT 3HaKa omuOku. [Tpu Je /< A, IPOU3BOAUTCS IEPEXO]] HA TIO-
HUKEHHYIO CKOPOCTH /111 YMEHBIICHUSI BEJIMUYMHBI BbIOETa MPUBO/IA MIPU OCTAHOBKE.
[Tpun /e / < A; mpuBoj OTKJIO4YaeTcsa. BozmeiicTBue Ha mpeoOpa3oBaTelb YaCTOTHI
MIPOU3BOJIUTCS C MOMOUIBIO TPEX JTUCKPETHBIX KOMAaHJ: «IIYCK», «PEBEPCY», «IEPEXO]l
Ha MOHIKEHHYIO ((PUKCUPOBAHHYIO) CKOPOCTHY, Kak B 1a0. padoTe Ne3. C moMoIbko
NEePEeKII0YaTENsl, PACMOI0KEHHOTO MO/l TAaHENbIO YIIpaBJIEHUs peoOdpa3zoBaTesl, Mmo-
CIeIHUN JOJDKEH ObITh iepeBesieH B «CTaHIapTHHIN peskuM (cM. J1a0. padoty Ne3).

J1Jist TOYHOM OCTAaHOBKHU MPUBOJA CIIEYET:

1) npuHATH MUHUMAJIBLHO BO3MOKHOE 3HaY€HUE 30HbI HEUYBCTBUTEIBLHOCTH all-
roput™a A4;;

2) UCNOJb30BaTh MAKCUMAJIBHO BO3MOXHOE YCKOPEHUE MPU TOPMOKEHUU JIBU-
raTels ¢ MaKCUMaJIbHOW YaCTOTHI 0 MMOHMKEHHOU (cM. j1a0. paboty Ne5);

3) UCnoyib30BaTh TOPMOKEHUE JBUTATEIIS MOCTOSIHHBIM TOKOM IIPU OCTaHOBKE.
s atoro cnenyer ycraHoButh napamerp STOP crpanuinel napametrpoB PAGE 2
paBHbIM «DC Brakey;

4) UCTIONIL30BATh MEXAHU3M MPEPHIBAHUM /1JI1 YCKOPEHUS PEaklui KOHTpOoIepa
B MOMEHT Iepexojia OuOKU dyepe3 Hojiab. HeoOXxoaumMo ycTaHOBUTH MpeayCTaHOB-
JIEHHOE 3HAY€HUE CKOPOCTHOI'O CUYETYHMKA PaBHBIM 33aJJaHHOMY 3HAYEHUIO U paspe-
IIUTHh TPEPHIBAHUS MPU PABEHCTBE TEKYIIErO 3HAYEHHUs MpeAyCTaHOBIEHHOMY. B
noAmporpaMMe oOpabOTKH TPEpPhIBAHUS TPEIYCMOTPETh OTKIIIOUCHHE TPHBOJA C
noMouIpl0 KoMaHabl «Resety. OcHOBHAsI mporpaMma J0JKHA TPOU3BOJUTH NEPENPO-
rPaMMHUPOBAHUE CKOPOCTHOTO CUETUMKA MPU KAXKJIOM H3MEHEHUHU 33JaHHOIO yria
noBopoTa co ctopoHsl SCADA-cucTemsi.

3. 2. Iloocucmema 3a0anus u omoobpajiceHus y2ia nogopoma CTPOUTCS aHAJIO-
rM4HO To/100HO0# moncucteme B n1ab. padore Ne5. SCADA-cuctema CUMTHIBAEeT Te-
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Kyllee 3HaueHue yriia nopopora u3 nepemeHHo HCO (npu ucnosap30BaHUM CKOPO-
ctHoro cueruynka HCSO0) u 3anuceiBaeT 3aaHHOe 3HaYeHue B nepemeHHy VDO.

3aganune

1. Pa3pabortare u coOpaTh NPUHLIUIUAIBHYIO IEKTPUUECKYIO CXEMY COEIMHE-
HUU JUI peanu3aluy CUCTEMBI PEryJIMPOBaHUS.

2. IlepeBecTtu npeoOpa3oBaTeb YaCTOTHI B PEKUM yripaBieHUs « CTaHaapTHBIN»
Y TIPOM3BECTH YCTAaHOBKY ITapaMeTpoB nporpaMmupoBanus [14.

3. Pa3paboTaTh ¥ BBECTH B KOHTPOJUIEP MPOTpamMMy yIpPaBICHHUS.

4. Pa3pabotaTh MOHUTOP peasibHOTO BpeMmeHnu Trace Mode.

5. AnpobupoBaTh CHUCTEMY U HKCIEPUMEHTAJIbHO OMPEACIUTh MHUHHUMAIbHOE
3HaueHue A, npu 3anaHHoN (ukcupoBaHHOU yacToTe f;. B kKauecTBe opmeHTHpa B
IEPBOM MPUOJIMKEHUM MOKHO HCIIOJIb30BaTh cleAyroume 3Hauenus: f; = 1 I'n, 4, =
300 (4uciio UMITYIBCOB B T€YEHHE | CEK. MpHU ABUKEHUU HA CKOPOCTH, COOTBETCT-
BYIOIIIEH JAHHOU 4acToTe 0€3 ydeTa CKOIBKCHHS ).

6. [IponeMoOHCTPUPOBATH PA0OTY CUCTEMBI PEMOAABATEINIO.

Conep:xkanue oTyera

1. IlpuHnunuanbHas SJIEKTPUYECKass CXeMa COCIUWHEHUN Ierneil ymnpaBieHHs
KOHTpOJUIepa, IpeoOdpa3zoBaTeis YaCTOThl U IEPCOHATBLHOTO KoMmmbioTepa. Ha cxeme
JOJIKHBI OBITh MPUBEIECHBI TOJIBKO UCIIOIb3YEMBbIE BXOJIbI U BBIXO/IBI.

2. CnMcoK yCTaHOBJIGHHBIX MapaMEeTPOB IMpeoOpa3zoBaTeis YaCTOThI C MX 3Haye-
HUSIMHU.

3. ITporpammebl koHTpoJUIepa B ipeacrasieHusx LAD, STL u FBD.

4. ba3za kaHanoB W SKpaHHbIE (OPMBI MOHHUTOpA pPEATLHOrO BpeMeHu Trace
Mode c ux HacTpoikamu.

5. Pe3ynbpTaThl SKCIEPUMEHTOB B BUJIE 3aMOTHEHHON Ta0ymibl 1 (3— 4 cTpokn).

Tabmuma 1. Pe3ynbpratel 5KCIIEPUMEHTOB
Ne 4 fi, T'n

KonTpoabHbIe BONPOCHI

1. OnuummrTe NTpUHIUMINAIBHYIO CXEMY COETMHEHHUI KOHTPOJLIEpa.

2. OnummTe cxeMy B3aMMOJICUCTBHS KOHTPOJUIEpA W MpeoOpa3oBaTesis 4acTo-
THI.

3. OnuumTe anropuT™ peryaupoBaHus yIiia MoBOpoTa.

4. Onmmute pesxkum Ne3 paboThl CKOpOocTHOTO cueTdyrnka Siemens S7-200.

5. Kakue nmapameTpbl 3aKOHa PEryJupoBaHUs ONPEAEIIAIOT TOYHOCTh U OBICTPO-
JE€MCTBUE CUCTEMBI, U KAKUM 00pazom?
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7. Pazpa0oTka u peaju3anusi IporpaMMbl YpaBJeHUs poOOTOM-
MAHHMIYJISTOPOM ISt KOHTpoJiepa Siemens S7-200

He.]'lb paﬁoTbli IIOJIY4CHHNEC HAaBBIKOB pcaiu3allihn CHCTEM IIpOrpaMMHO-
JJOTMYCCKOTI'O YIIPABJICHMUS.

Teopernyeckue cBeIeHUA
Pobom-manunynamop

Kunematnyeckasi CTpykTypa poOOTa-MaHUMYJISATOpPA UMEET BHJI, TOKa3aHHBINA Ha
puc. 1.

=]
t o W
\53 7
K-
|~ 52
R —— L
e 51 == [

Puc. 1. Kunematnueckas cxema

MaHUITYJISITOP COCTOMT M3 TPEX KMHEMAaTHYECKHX Tap: BpaliaTebHOH S2 U 1o-
cTymarelbHbIX S1 1 S3, a Takke MexaHW3Ma U3MCHCHHS TTOJIOKEHUS pabodero opra-
Ha (nmumymedt Hacaaku) S4. [locineaHuit mpeacTaBiseT co0oil cosieHou, Oyaroaaps

KOTOPOMY pabo4Mii opraH MOKET 3aHUMaTh JBa IMOJIOKEHMS: «BTSHYT» U «BbBIIABH-
HYT».

BHemHuii B yCTaHOBKH MPEACTABJIEH HA puUC. 2.
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Puc. 2. BHeunuii Buj poO0oTa-MaHUITYJISTOPA

O603HaueHus Ha puc. 2:

| — mynapT py4yHOTrO YNpaBICHUS;

2 — 2JIEKTPONPHUBO/I MIEPEMEIICHUS 110 TOPU3OHTAIBHOM ocH (KoopauHaTa X);
3 — 3JIeKTPONPUBOJI IOBOPOTA BOKPYT BEPTUKAIBHOM ocH (koopauHaTta Y);
4 — 3JIEKTPONPHUBO/ MIEPEMEIIECHHUS 110 BEPTUKATILHON OCH (KoopiuHaTa Z);
5 — coneHou;

6 — IaT4yMK nepeMeleHUs o KoopauHate X;

7 — IIaT4YMK NEepEeMEIICHHUS 110 KoopAuHaTe Y;

8 — IaTYuK nepeMenieHus Mo KoopauHare Z;

9 — KOHIIEBBIC BBIKJIFOYATEIIN JIBUKEHUS 110 KOOpJAUHATE X;

10 — KOH1IEBBIE BBIKIIOYATENIN JBUKEHUS IO KOOpAUHATE Y.
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[IpuBOIHON BIEKTPOMEXAHUYECKUW MOMYJb JJIS BpAlAaTEJIbHOW KHUHEMAaTH-
YeCcKOM mapbl pa3paboTaH Ha 0aze cepuiiHOro 3nekTpoMexanuzma M3K-2, mis mo-
CTynaTeIbHbIX Map — Ha 0ase anekTpoMmexanu3mMoB MII-100 u M3K-3.

Hcnonb3yemblie B AIEKTPOMEXAHW3MaX JBUTATENH SIBIIIOTCA ABUTATEISIMH I10-
CTOSIHHOTO TOKa C TMOCJIEIOBATEIbHBIM BO30YXAEHUEM. J[BUraTenu paccuyuTaHbl Ha
NuTaHuEe HampsbkeHueM He Oosiee 27 B. OHM HMMEIOT Ha CBOEM Bajy TOPMO3HYIO
MyTy, 3aTOPMAXKUBAIOIIINE BaJl IBUTATENISI IPU CHATUM HampspkeHus. Ha mBurarene
M3K-3 B CHJIOBOM LIENM YCTAHOBJIEHBI KOHIIEBBIE BBIKIHOYATEIIH.

Pabounii opran poOoTa-MaHHUMYJIATOpAa MPUBOAUTCS B JIBIKCHUE DJICKTPOMAr-
HUTHBIM cosieHousioM Gupmbel Toyota. ConeHonn paccunTan Ha pabOTy OT HCTOYHU-
Ka MOCTOSIHHOTO TOKa HanpspkeHueM 12 B. MexaHuueckasi 4acTh COJIEHOW/IA BbIJABHU-
raercsi Ipv NoJa4Ye Ha HErO HAMNPSIKEHHS ONPEACICHHOU MOJSIPHOCTH U 3aBUTAETCSA
IPU U3MEHEHUH MOJISIPHOCTH.

JUiss TnuTaHus MEXaHU3MOB W BCIIOMOTaTEIbHBIX  YCTPOMCTB  poOoTa-
MaHUITYJISATOPA UCTIONb3yeTCsl 00K muTaHusi. OH CMOHTHUPOBAH OTIEIBHBIM OJIOKOM,
pacnojaraeTcs B HUKHEN 4aCTH YITPABJISAIOLIEH CTOUKH.

brox nutanus coctout U3 TpaHchopmaropa, ABYX TUOJHBIX MOCTOB, pacro-
JIO’KEHHBIX Ha OJHOM IJIaT€ M eMKOCTHBIX (PUIBTPOB K HUM.

Juonubie MocThl (ocTpoeHHble Ha auonax /[204) cimyxkat ajisg BBITPSMIICHUS
HaIpsDKEHUs, ToJlaBaeMoro ¢ Tpanchopmartopa. [l BeIpaBHUBAHUS YPOBHSI BbIa-
BAGMOTO HAMPSDKEHUS HWCIONB3YIOTCS EMKOCTHBIE (UIBTPHI  (KOHIACHCATOPHI
50Bx2000MkD).

[IpuHuunuanbHas JIeKTpUUecKas cxema MUTaHus n300paxxeHa Ha puc. 3.

*Q

04

N
2
o4

®

50B x 2000vkD

6+ g —9

Puc. 3. HpI/IHHI/IHI/IaJIBHaH OJICKTPHUYCCKAA CXEMa ITUTAHUA
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JloaHble MOCTBI U €MKOCTHBIE (DMIIBTPBI PACHOJAraloTcs Ha OJHOW IUIaTe U
KPETISTCS K IUIATE€ MUTAaHUS MPU MOMOIIM ABYX LIYPYIOB.

Bce nuraromye HanpspKeHHs CHUMAKOTCSL ¢ 00Iero TpaHcopMaropa v moja-
I0TCS HAa COOTBETCTBYIOUIUE JUOJHBIE MOCTHI, 3aTeM (DUIBTPYIOTCS U Yepe3 Pa3bEMBI
nonajarT Ha Bce (DYHKIIMOHAIbHBIE OJIOKH poOOTa.

Cucrema KOMMYyTalMK SJIEKTPONPUBOIOB MOCTpoeHa Ha pene POC22, KoHILIEBbIX
BBIKJIFOUATENSAX ABUrareneit u kuonkax KII-3.

Cucrema HCKIIOYAET BKIIOYEHUE OJHOIO MPUBOJA B JABYX HaIlpaBICHUSX, Mpe-
NOTBpAIlasi MOSABJICHUS KOPOTKOTO 3aMbIKAHHMS HAa OOMOTKAax ABUIATElIsd, 3alUILas
MPUBOJ OT MOJOMKHU.

[Ipu nocTpoeHuu MmyiabTa py4HOro ynpaBieHHUs UCHob3yroTcs KHonku KII-3 u
nepexmouarens [IK-1.

Kaxias u3 KHOIIOK OTBEYAET 3a BKJIIOYEHHE KaKI0r0 M3 NPHUBOJIOB B OJJHOM M3
HarpasiieHnil. [lepexmtouarens KII-1 caykuT 1is nepekItoueHusl MaHUITYJISTOpa U3
aBTOMATHYECKOTo (yIpaBlICHHE OT KOHTpoJuiepa) B pyuyHoi pexum. Pene POC-22
HEOOXOAUMBI ISl KOMMYTAllMK TPUBOJIOB, a TaKXKe NIl OpraHu3allui CUCTEMbI B3a-
UMHOI OJIOKHPOBKH.

JIist mpenoTBpalieHusl MpOAOKEHUsST pabdOThl JIBUrareiedl Mpu JTOCTUKEHUHU
UMH KpallHUX TOJIOKEHHUM B CUCTEMY KOMMYTAIMU SJIEKTPONPUBOIAOB BKIFOYEHBI
KOHIIEBBIE BBIKJIFOUATEIIH.

HyxHO oT™MeTuTh, 4TO Ha 31eKTponpuBoae M3K-3 KOHIIEBbIE BBIKIOYATENN YC-
TaHOBJIEHBI B CWJIOBYIO Ienb. OCTalbHbIE YETHIPE KOHIIEBBIX BBIKJIIOYATEN (IO ABa
Ha FOPU30HTAIIBHOM OCH M IO OKPY>KHOCTH) YCTAaHOBJIEHBI Ha HEMOABWKHBIX ILIAT-
(dbopMax ¥ BKJIIOUEHBI B YIPABJIAIOIIYIO II€TIb.

Cxema CUIJIOBBIX IIeTiel poOOTa-MaHUITYJIATOPA MOKa3aHa Ha puc. 4, ob1mas cxe-
Ma LIeTnel KOMMYTaluu Ha puc. 5.
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Puc. 4. Cxema CWIOBBIX LIETIEN
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K koHTponnepy: Q0.0- Q0.7, o6y,
Puc.5. Cxema neneit KOMMyTaluu (py4Hoe YIpaBJeHHUE)

B kadecTBe AATYMKOB IOJIOKEHHS BbIOpaHBl ONTHUYECKHE Hapbl CBETOIUON —
($OTOANO U3 MAHUITYJISITOPA «MBILLB.

Ceroanopbl, NOAKIOYEHHBIE K LENU MOCTOSIHHOTO ToKa, n3nydaror UK-myuu;
(GOTOANObI, IPUHUMAs CUTHAJI, MEHSIOT CBOE CONPOTUBIIEHME, U Jajiee cXeMa 00-
pabOTKU CUTHaja CO31aET HEOOX0AUMOE HANPSYKEHUE HA BX0J1€ KOHTPOJLIEPA.

B xauectBe npepsiBatomnx MK-curnan peméTok ucronb3yroTcs pa3IndHble IS
KaXKI0T0 U3 JaTYUKOB MPUCTIOCOOTICHHUS.

BcenenctBue Toro, yTto mcmosbdyeMmass HamMu MoAudUKaIMs KOHTpoJuiepa Sie-
mens S7-200 uMeeT JUIIb TUCKPETHBIE BXOMABI, MJsi 00paOOTKH CUTHAJIOB JAaTYUKOB
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MpUMEHEHA CXeMa TPAH3UCTOPHOTO Kitoda. Takum oOpa3oM, JaT4MKy OyayT BbIJa-
BaTh, a KOHTPOJUIEP MPUHUMATh W TIOJCYUTHIBATH MUMITYJIbCH. B cxemy 00paboTku
CUTHAJIOB JTaTYMKOB BKJIIOYCHBI JOOABOYHBIC TEPEMEHHBIC COMPOTHBIICHUS B IIETIH
CBETOJIMONIOB. B CBsI3U C ATHM TOSBISAETCS BO3MOKHOCTh U3MEHEHHUS CHJIBI TOKA, a,
CJIEIOBATENILHO, U YPOBHS M3JIYYCHUS CBETOAMOJIOB B MPOIECCE HAIATKU Y3JIOB PO-
00Ta-MaHHITYJISITOPA.

B Manunynstope u3mepsieTcss TpH KOOPJAUHATHI: TI0 TOPU3OHTAIH, BEPTUKAIHA U
VIJI0OBOE TIepeMernieHne. Bcero ucmonb3yercs: TpU JaT4hka U TPU TPAH3UCTOPHBIX
kiroya. O01as cxema CUCTEMbl U3MEPEHUS TOJI0KEHHs pabodero opraia nu3oopaxe-
Ha Ha puc. 6.

VT1 KT312b

k Siemens 10.0

R118
KOM
VI
VD1 R4 2.7kOM R7 6.1kOm
Q= [ H———
5
VT2 KT312B k Siemens  10.1
R A
KkOm
V
128 VD2 R527k0m | | R86.1kOm
5
%
VT3 KT3126 K Siemens 10.2
R3 18
KOM
VD6
VD3 \ R627kom | | R96.1kOm
D= (F———
S Zy K Siemens + 24 B

Puc. 6. Cxema cuctembl U3MEpEHHUs MOJOKEHHs pab0UYero opraHa

Conpsidicenue poboma-manunyiamopa ¢ 1ab60pamopHbim cmeHOoM

K crenay Siemens S7-200 poGOT MaHUNYJIATOP MPUCOEAUHIETCS MPHU MTOMOIIU
MHOTOXHIJILHOTO Ka0OeJsi, Ha OHON CTOPOHE KOTOPOTO PACIOIATatOTCsl IITEKEPHI IS
MOJKITIIOYEHUS K THe3/1aM JJabopaTopHOTo cTeHaa. Hymeparus mrekepoB mpuBeaeHa
B Ta0.1.

Tabmuna 1. Hymeparnus mrexkepoB
No Tun Haznauenue

1 Bxon KoH11eBOI1 BBIKITIOUATEIE II0 YaCOBOU
2 Bxon KoHn11eBoi1 BBIKJIIOUATEINb CITPaBa

3 Bxon JlaTyuk moBopoTa 1o OKPYKHOCTH

4 Bxon JlaTunk nBUKEHUS IO TOPU3OHTAIIN
5 Bxon JlaT4uK ABMKEHUS MO BBICOTE
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No Tun Haznauenue

6 Bxon KoH11€BO# BBIKJIIOUATENIb BEPXHUM

7 Bxon KoH11eB0OI1 BBIKITIOUATENH HUKHUN

8 Bxon KoH11eBoi1 BBIKITIOUATENE CIIEBA

9 Bxon KOHI1€BOY BBIKJIFOYATENb IPOTUB YaCOBOU
1A Bxon Bxurouen npusoa no X Buepen

2A Bxon Bxurouen npusoa no Y noyacoBou

3A Bxon Bxutouen npuBoj 1o Z BBEpPX

4A Bxon [IITox «BTATUBaETCS» (COJI. IO/ HAIPSHKEHUEM )
5A Bxon [lITox «BeIABUTACTCS (COJI. TIOJ HATIPSIKEHUEM )
II Bxon Knomnka «IIamatey

10 Bxon OO01uii BXO40B

11 Brixon | Pene moBopota o yacooii (Y)

12 Brixon | Pene moBopota mpotuB yacoBoit (Y)

13 Brixon | Pene mycka BieBo (X)

14 Brixon | Pene mycka BrpaBo (X)

15 Bexon | O6mmuii (GND)

16 Brixon | Pene mycka BHU3 (Z)

17 Beixon | Pene mycka BBepx (Z)

18 Breixon | Pene BeIABMIKEHHS IIITOKA COJICHOMIA

19 Breixon | Pene BTsrmBaHus IITOKA COJICHOM A

Bxonet 1A — SA, Il npennazHaueHsl A CHEHMPUUECKUX MPUIIOKEHHUH, CBA-
3aHHBIX C CAMOOOYUYEHHEM CHUCTEMbI IIyTEM BBOJA MPOTPAMMBbI MIEPEMEIICHU HEeTo-
CPEIICTBEHHO C MYJIbTa py4HOro0 yrpasiieHus podotoM. B nanHoit pabote oHu He HcC-
MOJIb3YIOTCSI.

Ha puc. 7. nokazana pekoMeHayemasl cxema MOJKIIIOUeHHUs] poO0Ta MaHUITYJIs-
TOpa K CTEH]Y.

Bxoapl 1 BBIXOJIbI KOHTPOJLIEPA UCTIOIB3YIOTCS CIEAYIOIIMM 00pa3oMm.

10.0 — curuan ¢ gatuuka X;

10.1 — curnan ¢ gatunka Y

10.2 — curnan ¢ matunka Z;

10.3 — curnan KB X Brnepen;

10.4 — curnan KB X Hazan;

10.5 — curnan KB Y 110 4acoBoi;

10.6 — curnan KB Y npoTuB yacoBoii;

10.7 — curnan KB Z BBepx;

11.0 — curnan KB Z BHU3;

12.0 — curnan o cpabaTbIBaHUU pelie MPUBOAA MO OCH X;

12.1 — curnan o cpabaTbIBaHUU pelie MPUBOAA 1O OCH Y

[2.2 — curnan o cpabatbiBaHUU pelie MPUBOA MO OCH Z;

12.3 — curnan pene mroka (IITOK BTSHYT);

12.4 — curnan pene mroka (IITOK BBITSAHYT);

12.5 — KHOTIKA «TIaMSATBY;
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Q0.0 — Bbixon X myck Ha3am;

Q0.1 — Berxon X mycCkK BIIEpe;

Q0.2 — Beixoa Y myCK NpOTUB YaCOBOI;
Q0.3 — BbIxoa Y MyCK IO 4aCOBOM;
Q0.4 — BeIx0oa1 Z MyCK BHU3,;

Q0.5 — BeIxoa Z mycK BBEpX;

Q0.6 — BTAHYTH IITOK COJICHOU/IA;

Q0.7 — BBILABUHYTH IITOK COJICHOU/IA.
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Puc. 7. PekoMmeHniyemasi cxema MoJIKJIF0UeHUsI poO0Ta MAHUITYJISITOPA K CTEHIY
Onucanue ucnoib3yemvix KOMano KORmpo.nepa

B STEP 7 HaxoauTCsi MHOKECTBO KOMaH], C MOMOIIBIO KOTOPBIX MOKHO CO3/a-
BaTh JOBOJIBHO CJIOKHBIE CUCTEMBbl aBTOMAaTHU4ECKOro ympasiieHus. Huxe paccmor-
PEHBI TOJIBKO T€, KOTOPHIE OYIyT UCTIOIB30BATHCS B IPOTPAMME YIIPaBICHUSI.

bumoesvle nocuueckue onepayuu NMpCACTABJICHLI HA pI/I08
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Puc. 8. OcHOBHBIE OMTOBBIC JIOTUYECKUE OTIEPALITUH

Komanaer «HopManbHO OTKpBITHIM KOHTAKT» (puc. &, 1), (LD, A u O) u «Hop-
MaJIbHO 3aMKHYTBIM KOHTakT» (puc.8, 1), (LDN, AN, ON) nosy4aroT UCXOJHOE 3Ha-
YeHUE U3 MaMATH WK U3 perucTpa odpasa mpoiiecca (3/1ech U Jlajee B CKoOKax yka-
3bIBAETCS HA3BaHMsI KOMaH Ha a3bike STL).

HopManbHO OTKpBITBIH KOHTAKT 3aMKHYT (BKJIIOYEH), Korja OuWT paseH 1, a
HOPMAaJIbHO 3aMKHYTBIM KOHTaKT 3aMKHYT (BKJItoUeH), koraa out paseH 0. Komanmel,
MIPEACTABIISIFONINE HOPMAITLHO OTKPBITBIM KOHTAKT, 3arPYyKal0T 3HAYCHHUE aJ[PECHOTO
OuTa B BEpPIIMHY CTEKAa WM BBIMOJHSIOT JIOTHUECKOE COMPSHKCHHE 3HAYEHUS apec-
HOTO OWTa CO 3HAYCHHEM B BEPIIMHE CTEKA B COOTBETCTBUU C TAOJMIIEH UCTUHHOCTH
nornueckoro M wnmm MJIM, a xomaHIbl, IPEACTABISAIONIME HOPMAJIbHO 3aMKHYTBHIN
KOHTAKT, 3arpy’Kar0T JIOTHYECKOE OTPHUIIAaHUE 3HAYEHUS aIpecHOro OWTa B BEPIIUHY
CTEKa WJIM BBIMOJHSIOT JOTUYECKOE COMPSKEHUE JIOTHYECKOTr0 OTPUIIAHUS 3HAYCHUS
aJipecHOro OMTa CO 3HAUYEHHEM B BEPUIMHE CTEKA B COOTBETCTBUU C TAOJIMIIEH UCTUH-
HocTH Jjornyeckoro 1 winm NJIN.

Komanna npucBauBanus (puc. 8,a, (=) 3anuchiBaeT HOBOE 3HAUYCHHUE JJIA OUTa
naMsTH WM BBIXOJAHOTO OWTa B perucrpe odpasa rnpoiiecca.

Komanawr ycranoBku (puc. 8, 6), (S) u copoca (puc. 8, B), (R) ycranaBnuparoT
(BKITIOUAIOT) UITK COPACHIBAIOT (BBHIKJIFOYAIOT) YKa3aHHOE KOJIMYECTBO OMTOB, HAUMHAS
C yKazaHHoro ajpeca (6urta). MOXKHO yCTaHOBUTH WK cOpocUTh OT 1 10 255 BX0/10B
Y BBIXOJIOB.

Ecnu xomanma cOpoca ykasbiBaeT Ha OuUT Taitmepa (T) mnu cuetunka (C), To
KOMaHJ1a cOpachIBaeT OUT TaliMepa WM CYETUYHMKA U CTHPACT TEeKyIlee 3HAUCHUE Tak-
Mepa WIH CUETINKA.

Komanowl cpasnenus ncionb3yrOTCs 15l CPABHEHUS IBYX BEJIUYUH:

IN1 =1IN2, IN1 >=1IN2, INI <=1IN2,

IN1 >1IN2, IN1 <IN2, IN1 <> IN2.

Omnepanuu cpaBHEeHUsI OAMTOB HE YUYUTHIBAIOT 3HAKA.

Onepanuu CpaBHEHUS LIEJbIX YUYUTHIBAIOT 3HAK.

Ecnu cpaBHeHHE MCTHMHHO, TO KOMaHAa CPAaBHEHMS 3arpyxaer «1» B BepIIMHY
CTEKa WJIM BBIMOJIHAET JJOTUUYECKOE CONMPSHKEHUE 3HaUYeHUs «1» co 3HaueHueM B Bep-
IIIMHE CTeKa B COOTBETCTBUU C TaOuIell nctuHHocTH st YU mmma NJIN .

Cuemuuxu

S7-200 umeeT B CBOEM PacHOpsKEHUU TPU BHUJA CUETYUMKOB, KOTOPBIE MOJACUH-
THIBAIOT HapacTalolre PPOHTHI HA CUETHBIX BXOAAX CUETUMKA: OJMH BHUJ CUETUYHKOB
BEJIET NPSIMOM CYET, IPYroidl CUYUTAET TOJBKO B OOPATHOM HANpaBiI€HUH, a TPETHM
BU/J] CUUTAET B 000ux HampaBieHHUsX. CO CUETUMKOM CBS3aHbI ABE MEpEMEHHbIE:
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TeKylllee 3HaueHue: 370 16-0UTOBOE 1Ie7I0€ CO 3HAKOM XPAHHUT CUETHOE 3Haye-
HUE, HAKOTUICHHOE CYETUHUKOM,;

OUT cYeT4MKa: 3TOT OUT YCTAaHABIMBAETCS WM cOpachiBaeTCs, KOrja TEKyllee
3HAUYEHHE CTAaHOBUTCS PAaBHBIM MPETyCTAaHOBIEHHOMY 3HaueHuto. [IpegycraHoBieH-
HOE 3HAYEHHE BBOAMUTCS KaK YaCTh KOMAHJIbl CUETUHKA.

OOpaiieHre K 000MM 3TUM 3JEMEHTaM JaHHBIX MPOU3BOAMTCS 4YEpe3 aJipec
cueturka (C + HoMmep cuetuuka). [Ipoucxoaut nu obpailieHre K OUTy cueTYuKa WK
K TeKyIEMY 3HAUCHHIO, 3aBUCUT OT UCIOJIb3yeMOW KOMAaH Ibl: KOMaH/bI C ONepaHa-
MU B OUTOBOM (popmaTe oOpariaroTcsi K OUTy CUETUMKa, TOTJa KaK KOMaHbI C OIe-
panaamu B (hopmare cioBa oOpamarTcs K TEKYIIeMy 3HAaUCHHIO.

PeBepcuBnbiii cuetuuk (puc.9), (CTUD) BeneT cueT BBEPX MPHU MOJ0KUTEITHLHOM
¢dponte Ha Bxonae npsmoro cuera (CU) mnm BemeT cYeT BHHU3 MPHU MOJIOKUTEITHHOM
¢ponTe Ha Bxone obpartHoro cuera (CD). PV — mpeaBaputenbHO yCTaHOBIEHHOE
3HadyeHue. CueTyuk cOpacwiBaeTcs, korja Bkiatouaercs copoc (R). Cueruuk mpekpa-
IaeT CYET, KOTJa OH JOCTHraeT MPEeJBAPUTEIBHO YCTAHOBJIEHHOTO 3HAYEHUS WM
HYJIS.

Cxx
— CU CTUD

— CD
— R
— PV

Puc. 9. Komannia peBepCUBHBIN CUETUHK

Taumepol

S7-200 umeeT B CBOEM PacCHOPSIKEHUH TalMeEpbl, KOTOPbIE OTCUUTHIBAKOT IPU-
parieHuss BpeMeHu ¢ paspemieHusMu (maramu 6a3er Bpemenn) 1 mc, 10 mc mwim 100
Mc. C TaliMepoM CBSI3aHbI JBE IEPEMEHHbIE:

TeKylllee 3HaueHue: 3TO 16-0uTOBOE 11e710€ CO 3HAKOM XPAHUT KOJIMYECTBO BpE-
MEHH, OTCUUTAHHOE TAUMEPOM;

OuT TaiimMepa: 3TOT OUT yCTaHaBIMBAaeTCA WM COpachIBaeTCs, KOTJa TEKYyIIee
3HAUYEHHE CTAaHOBUTCS PAaBHBIM MPEIyCTAaHOBIEHHOMY 3HaueHuto. [IpegycraHoBieH-
HOE€ 3HAYEHHE BBOAMUTCS KaK 4acTh TAHMEPHON KOMaH/bI.

OOpailieHre NpoUCXOaUT K 000UM 3TUM 3JIEMEHTaM JIaHHBIX Yepe3 aJipec Tau-
mepa (T + Homep Taiimepa). [Ipoucxonut au oOpalnieHue Kk OUTy TaiiMepa WiIu K Te-
KyIIeMy 3HaY€HHUI0, 3aBUCUT OT UCIOJIb3yeMOM KOMaH/Ibl: KOMaH/Ibl C ONEpaHIaMH B
OouTOoBOM (popMate oOpaiaroTcs kK OUTy TaliMepa, Torja Kak KOMaHJIbl C OTIEpaH/IaMU
B (hopmate ciioBa 00panaroTcs K TEKyIeMy 3Ha4€HUIO.

Komanget «Talimep ¢ 3aaepxkoit BkitoueHus» (TON) u «Taitmep ¢ 3aaepxkoit
BKItoueHus ¢ 3anomuHaHuem» (TONR) oTcuuThIBalOT BpeMsi, KOT/1a BKJIIOUEH pa3-
pewatommii Bxos. Homep taitmepa (Txx) ompenensier ero paspeuiaronryro crnocoo-
HOCTb, U 3Ta pa3pelaronias criocoOHOCTh TeNepb 0TOOpaXkaeTcs B OJIOKE KOMAHIbI.
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Txx
— IN TON

— PT

Puc. 10. TalimepHas koMaHaa

Tatimep ¢ 3agepxkkoil BeikatoueHusi (TOF) ucrnonwszyercst s 3aepKKU BbI-
KJIFOUEHHUS BhIXO/a Ha (PUKCUPOBAHHBIA UHTEPBAJI BPEMEHH IOCIIE€ BHIKIFOYEHHS BXO-
na.

Tpu Buaa TaliMepOB BBIMOJHSIOT PA3JIMYHBIE 3a/1a41 U3MEPEHUSI BDEMEHH:

Taiimep ¢ 3aaepxkkoil BkiroueHuss TON MOKeT UCIonb30BaThCs I OTCUETA OT-
JEIIbHOTO MHTEPBAJA.

TaliMep ¢ 3alepKKOoi BKiIro4eHHs ¢ 3anmoMuHaHneM TONR MoxkeT ucnosib3o-
BaThCS JIJIs1 HAKAIJIMBAHUSI HECKOJIBKUX OTCYUTAHHBIX HHTEPBAJIIOB BPEMEHMU.

Taiimep ¢ 3anepxkkor BoikItoueHuss TOF MoXeT MCronab30BaThCs IJi yBEIUYe-
HUS WHTEpBaja BPEMEHU TOCIIe BBIKIIOUCHUS (Mau cO0s1), HampuMmep, IS OXJTaxKIe-
HHS JBUTATEINS MTOCIIE €r0 OTKIIFOUEHHS.

Komanast TON u TONR 0TCUMTBHIBAIOT BpeMsi, KOTJla BKJIIOUYEH pa3peliaroiinil
Bxol. Korna Tekyuiee 3HaueHHE CTAaHOBUTCS OOJBIIE WM PAaBHO MpPENyCTaHOBJICH-
HOMY BpEMEHHU, OUT TaiiMepa yCTaHaBIMBAETCS.

Tekymiee 3nauenue taiitMmepa TON cOpachkiBaeTcs, KOrja BBIKIIOYAETCS pa3pe-
AN BXOJ, TOrAa Kak Tekymiee 3HadeHue tarimepa TONR coxpansiercs, koraa
ATOT BXOJI BBIKITFOYAETCH.

Tak xe MOHO ucnoab30Bath TaiiMep TONR 1151 HaKoMIEHUST BpEMEHH, KOTAa
ATOT BXOJ BKJIIOYAETCS W BbIKIto4yaeTcs. i crupanus tekymero 3HaueHuss TONR
ucrnonb3yercst komanaa Copoc (R).

Taitmepsr TON 1 TONR npopomxaroT cyeT nmociie JOCTHXKEHHS TPELyCTaHOB-
JICHHOTO 3HAYE€HUs, OHW OCTAHABJIMBAIOT CYET NPU JOCTHXKEHUH MAKCHMAJIbHOTO
3HA4Y€HHUs1, paBHOTO 32767.

Komanzaa TOF ucnomns3yercs A 3a1ep>KKH BBIKJIIOUEHHUS BbIX0Ja HA (PUKCUPO-
BaHHBI MHTEpPBaJ BPEMEHU NOCJE BBIKIOYEHHs BXxoja. Koraa BkirowaeTcs paspe-
HIAIONIMI BXOJI, HEMEJJIEHHO BKJIIOYaeTcs OUT TaliMepa, a TeKylllee 3HAaYeHue ycTa-
HaBimBaeTca B 0. Korma BXoj BBIKIIIOYAETCs, TalMep BEAET OTCYET BPEMEHU, MOKa
UCTEKIIEE BpeMsl HE JIOCTUTHET IMpeayCTaHOBIEHHOro 3HadeHus. Korga mpenycra-
HOBJICHHOE€ BpEeMs JOCTUTHYTO, OUT TaiiMepa cOpachIBaeTCsl, a OTCYET TEKYIIETo 3Ha-
YEHUs NPEKPalIaeTCcs; OJJHAKO, €CIM BXOJ BKIIFOYAETCs CHOBA, npexae uem TOF noc-
TUTHET NPelyCTaHOBJICHHOTO 3HAYE€HHUsI, TO OUT TaliMepa OCTAETCSl YCTaHOBJIECHHBIM.

Yro6wr Taiimep TOF Hawam oTcyeT BpeMeHH, K €r0 pa3perniaroiieMy BX0ay T0JI-
’KEH OBITh MIPIJIOKEH MATAFOIIHN (PPOHT.

Taiimepbl OTCUMTHIBAIOT HMHTEpBajbl BpeMeHU. Paszpemaromias crnocoOHOCTH
(v 6a3a BpeMEHH) TaiiMepa OnpeesieT TPOMEKYTOK BpEeMEHH Ha OJWH WHTEPBa.
Hanpumep, TON ¢ paszpemaromieii cnocoOHOCTbI0 10 MC OTCUMTBHIBAET KOJUYECTBO
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10-MumIMCEeKyHIHBIX MHTEPBAJIOB, Mpolieamux nocie aktuBuzanuu TON: orcuer
50 Ha 10-mmuMcekyHaHOM TaiMepe npenactasisger S00 mc.

Komanowvr nepecoviiku 6aiita (MOVB), cnopa (MOVW), nBoiiHoro ciosa
(MOVD) (puc. 11) u BemectBennoro uucia (MOVR) nepecsuiaioT 3HaueHue 13 aj-
peca IN B anpec OUT, He u3MeHsIsl UCXOHOW BEJIUYUHBI.

MOV _B MOV_DW
— EN ENO [— — EN ENO —
— IN OUT — — IN OUT I—

Puc. 11. Komanaa nepecbulKy CI0BA U JBOMHOTO CIIOBA

Koceennas adpecayus ncnionib3yeT yKas3aTelsb JUJIs JOCTyNa K JaHHBIM B MTaMATH.
VYkaszarenu - 3TO AYEWKH NMaMsITH, UMEIOIIME pa3MeP ABOWHOTO CJIOBA, KOTOPBIE CO-
JepKaT aipec APYrou ssUerKu namMsaTu. B kauecTBe yka3zarenen MOKHO UCIIOJIb30BaTh
TOJIBKO STYEUKHU MAMATH IEPEMEHHBIX U JTOKAJIBHBIX TAHHBIX.

Jlns co3nanus ykaszaTenss HeoOXOAMMO MCHOJIb30BaTh kKoMmaHay «llepemectuts
JBOMHOE CJIOBO». JTa KOMaHJa MEpPeNacT aJpec KOCBEHHO APECOBAHHON SYEUKHU
namsTd B siueiky ykasatend. [IpaBuna paboTel ¢ ajpecaMu M yKa3aTelssMU aHallo-
TUYHBI TAKOBBIM B si3bIke C: U NOJIy4EHUs aJpeca MepEeMEHHOMN UCIOJb3yeTCs Olle-
paTtop «&», i 0OpaleHus Mo aJipecy, 3alIMCaHHOMY B YKa3aTese — OlepaTop «*».

Oopawenue K OGHHBIM 6 001ACMAX NAMAMU

B xonTposnepe Siemens S7 200 umeeTcs MHOXKeCTBO oOiacTedt mamsiTi. Hike
IPUBEACHO KPaTKOE OMUCAHUE TOJIBKO TeX 00J1acTei, KOTOpbIe UCIOJIb3YIOTCS B MPO-
rpamme.

1) Peructp Bx0m0B 0Opa3za mporecca .

B nauane kaxxgoro nukina S7-200 ompammBaeT QpU3uUecKre BXOAbI U 3aMUCHI-
BaeT MOJIyuYEeHHBIC 3HAUCHUS B PETUCTP BXOAOB 00paza mpouecca. K o6pa3y mpoiiecca
MO>KHO 00patuThcs B popMare Outa, Oaiita, cioBa M JBOMHOIO CJIOBA:

bur: I [anpec 6aiita] [agpec Outa], Hanpumep, 10.1.

Baiit, cioBo unu aBoiHOe cioBo: | [yMHa] [HavyaibHBIN ajgpec OaiTa], HANpu-
Mmep, 1B4.

2) Peructp BbIX0710B 00pa3a mpoiiecca Q.

B xonue nukna S7-200 konupyeT 3HaUY€HUs, XPaHAIIUECS B PETUCTPE BBIXOJ0B
oOpa3za nporuecca, B puznyueckue BbixoJpl. K 00pa3y mporecca MOKHO 00paTUThCS B
dbopmare 6uta, 6aliTa, CJIOBa U ABOWHOTO CJIOBA:

but: Q [aapec Gaiita] [anpec 6uta], Hampumep QI.1.

Baiit, cnoBo unu aBoitHoe cnoBo: Q [AynHa| [HaYanbHBIN ajgpec OaifTa], HaNpu-
Mmep, QBS.

3) Ob6nacTe NamMsATH IEPEMEHHBIX V

[TamsTh IEpeMEHHBIX MOKHO UCIIOIB30BaTh JJIsl XpaHEHUS MPOMEKYTOUHBIX pe-
3yJbTAaTOB ONEpalvid, BBIMOJHIEMBIX B IMporpamme. B mamsTu nmepeMeHHbBIX, BO3-
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MOHO, XPaHUTh TAKXKE JAPYTHe JaHHBIC, UMEIONINE OTHOIICHHE K MPOIECCY WU K
pEIeHUIO Balllel 3aauu apToMaruzaiuu. K naMatu nepeMeHHbIX MOXKHO 0OpaTUTh-
cs B popmate O6uta, OaifTa, CJIoBa U JIBOMHOTO CJIOBA:

but: V [aapec Gaiita] [anpec 6uta], Harpumep, V10.2.

baiiT, cioBo unam nBoitHoe cioBo: V [aymHa] [HauanbHBIA aapec Oaiita] , Ha-
npumep, VW100.

4) O6snacth OUTOBOM MamMaTu M.

butel mamsiTH (MapKepbl) MOKHO HCITOJIB30BaTh KaK YIPABIISIONINE Pesie s
XpaHEHUs1 IPOMEKYTOYHBIX PE3yJIbTATOB ONEpAlUd WIM APYrOM yHpPaBiAIOIIEN WH-
dopmaruu. K 6utam mamatu MOXKHO oOpaTuThCs B ¢opmate O6uta, OaiiTa, cioBa U
JIBOMHOT'O CJIOBA:

but: M [anpec Gatita] [anpec O6uta], Hampumep, M26.7.

baiit, cnmoBo mim gBoitHOE cioBo: M [mnmHa] [HauanpHBIA anmpec Oaifta], Ha-
npumep, MD20.

5) CnenuanbHble OUTHI TaMaTH SM.

CrnenuansHbie 0uThl TaMaTH (SM) mpeaocTaBiIsioT CPEeACTBO JJIsi OOMEeHa JaH-
HeiMu Mexay CPU u mporpammoil. MoHO MCIOJIB30BaTh 3TH OUTHI ISl BRIOOpA U
yOpaBieHUsT HEKOTOpbIMU crienranbHbiMU GyHKIMssMu CPU S7-200, nanpumep:
OUT, KOTOPBIN YCTAaHABIMBAETCS TOJIHKO B MEPBOM ILIMKJIE; OUT, KOTOPBIA yCTaHABIH-
BaeTcsa U cOpachbiBaeTcsl ¢ PUKCUPOBAHHON YACTOTOM, UM OUT, KOTOPHIA yKa3bIBAET
Ha COCTOsSIHME apudmeTnueckod mian uHOM KoMauawsl. K SM-Outam MokHo oOpa-
miatbes B popmare OUTa, CI0BA WIM JBOMHOTO CIIOBA!

but: SM [anpec Oaiita] [anpec 6uta], Hampumep, SMO.1.

baiit, cioBo mnu aBoitHOE cioBo: SM [anuHa] [HauanpHBINA anpec OaiTa], Ha-
npumep, SMBS6.

IIporpamma pa0oTbI.
Paspabomxka npozpammol ynpagienus

Chopmynupyem TpeOoBaHHS K MPOSKTUPYEMOU MporpaMMmMe M HaMETUM ITyTH
pEIIeHNsI, KOTOPBIC YIOBIETBOPST 3TUM TPEOOBAHUSIM.

[IporpamMMa A0DKHA YNPaBIATh MPUBOAAMU POOOTa-MaHUMYJISATOpPA C IEIHIO
OTpabOTKH 10.1b308amelbCKOU Npocpammsl TIepeMeleHus: pabouero opraHa poodora.

[Tonb30oBarTenbCcKas mporpaMma OyAeT COCTOSITh U3 Ha0Opa IaroB, KKl U3
KOTOPBIX 3a/1aeT TOJOKEHUE pabodyero opraHa 1Mo TPEeM KOOPAWHATAM, MOJIOKCHHE
IITOKA COJIEHOMAA (BBIABUHYT WJIA BTSIHYT), @ TAKXKE BBIICPKKY BPEMEHHU TOCIE OT-
pabOTKM BCEX MPUBOJIOB HA JAHHOM IIIare. JTa MporpaMMa MOXKET BBITIOJTHATHCS O/I-
HOKPATHO WJTU ITUKJIHYECKH.

B mamsaTu xoHTpoOsUIepa mob30BaTeNbCKasl MIPOrpaMMa MOXKET OBITh MPECTaB-
neHa Habopom ¢peiimoB. Onpenennm pazmep pperima.

3aaHABIC KOOPAWHATHI 110 OCSIM JIOJDKHBI OYIyT CPaBHUBATHCA C TEKYIIIMMH KO-
OpAMHATAMHU, OTCUYUTHIBAEMBIMH CUETYMKAMHU. BBIXOJHOE CIIOBO CYETUYHMKA HMEET
pa3Mep 2 Gaiita. Beiiepkka BpeMeHH MPOU3BOIUTCS C TIOMOINBIO TaliMepa, €ro BbI-
XOJTHOE CJIOBO TaKXKe MMeeT pasmep 2 Oaiita. [[ns ympaBieHHs COJEHOMIOM TOTpe-
Oyetcst Bcero 2 Owrta: oawH s (UKCAMA KOMaHIbl BTSIHYTh IITOK, OPYTOW IS
¢uKcanyu KOMaHbl BEIABUHYTH ITOK. KpoMe Toro, mporpamma ymnpaBiaeHUs JOJIK-

71



Ha KaKUM-THO0 00pa3oM pacro3HaBaTh MOCIEAHUN (peiM MOIh30BaTEILCKON MPO-
rpamMbl. {151 aToro motpedyercs emie oauH 6uT. OObeIUHUM OUTHI YIIPABICHUS CO-
JICHOUJIOM M (PUIKCAITMH TIOCTIEHETO (peliMa B MOHATHE «YIPABISIONIEE CI0BOY. s
TOTO, 4TOOBI cenaTh o0l pasmep (peiimMa KpaTHBIM JBYM M YIIPOCTUTH TEM Ca-
MBIM «HABUTAIHIO» 1O (ppeiiMaM, ompeaeuM pa3Mep YIpaBiIsIOIIero CIOBa PaBHBIM
aByM Oaiitam. Takum 0O6pa3zom, MOYYIUM CIIEAYIONIYIO CTPYKTYPY dpeiima:

3ajgaHue o KoopauHare X: 2 Oaiita;
3agaHue 1o KoopauHate Y: 2 Oaifra;
3agaHue 1o KoopauHate Z 2 OaiiTa;
Brinepkka BpeMeHu: 2 Oaiita;
VYnpasnsioliee ci10Bo: 2 QaiiTa;
Bcero: 10 Gaifr.

[Tonp30BaTenbCcKas nporpaMmMa OyAeT pa3MeniaTbCsl B 00J1aCTU EPEMEHHBIX V.

IIpoexktupyemas nporpamma, OYEBUAHO, OYAET COAEPkKaTh PETYIATOPHl IOJIO-
KEHMsI IO TPEM KOOpJMHaTaM. 3aJaHHble 3HAUYEHUs KOOPAMHAT Ul Ka)/0ro Iiara
xpaHsaTcs Bo ¢peitmax. Takum oOpa3om, aapeca 3agaHuil OyAyT NOCTOSIHHO MEHSTh-
Csl, UTO CO3JIAET OIpE/EICHHbIE TPYAHOCTH MpHU pa3paboTke nmporpammsl. M36exarsb
X MOKHO, OTBeZs TpeOyeMblil (PUKCUpOBaHHBIM 00BEM MaMSTH JUIsl TEKYIIMX 3aja-
Huil. Ha3oBeM 3Ty 001acTh maMsITH «00IaCThIO TEKYIIMX 3a1aHui». Ee pazmep Oyzaer
paBeH pasmepy (ppeiima, T.e. 10 OaiiT. [lepen BbIOIHEHHEM OYEPETHOTO IIara mpo-
rpaMMa ympasiieHus: Oy/IeT KOMUPOBaTh COJIEPKUMOE OUepeHOTO (ppeiima B 3Ty 00-
nactb. [103TOMy peryiasTopsl MOJIOKEHUS U MEXaHU3M BBIIEP)KKH BPEMEHH OyIyT
Bcer/ia 00paarbes Mo OAHUM U TEM K€ aJipecam.

Jnia mepemernienus o gpeiMaM HaMm OTpeOyeTcs yKazaresb. YKa3aTeiab 3aHU-
MaeT B mamsTH 4 OaiiTa.

PasmecTuM ykaszaTenp u 00JacTh TEKYLIMX 3aJaHU B caMOM Hayaye 00JacTu
nepeMeHHbIX V. Ha ato nmotpeOyercs 14 Oaiit. CienoBaTenbHO, M0Ib30BATENbCKAS
nporpamma Oyner HauuHaTbes ¢ 14 GaiiTa (YuuThIBasi, YTO HyMepauus 6aiiToB Hauu-
HaeTcs ¢ Hyusis). O01as CTpyKTypa UCIIOJIb30BAHUS MaMATH 00JacTH V MpUBEeHa Ha
puc. 12.
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Puc. 12. Ucnionp30BaHue mamMsati ooactu V

Jlanee onpenenuMcs ¢ OpraHaMy YIPABJICHUS U CTPYKTYPOU MTPOTPAMMBI.

[TockonbKky B poOOTE-MaHUIYISTOPE MO TPEM KOOPAMHATAM MCHOJIB3YIOTCS
JaTYUKU HE aOCOJIIOTHOTO, @ OTHOCUTEIBHOTO TIEPEMEIICHHs], HEOOXOIMMO TIepes1 OT-
pabOTKOM MPOTrpaMMBbl MEPEBECTU POOOT-MaHUIYJIATOP B HEKOTOPOE HayaiabHOE (HY-
JIEBOE) MOJIOKEHUE, OTHOCUTEIBHO KOTOPOro U OyAEeT B JalbHEHIIEM OCYIIECTBISATh-
cst otuet nepemenieHuil. [lycts 310 Oyner cineayrolee nojaoKeHue:

IPUBOJI TOPU3OHTAIILHOTO MepeMENIEHUs — KpaliHee MOJI0KEHNE B HAIIPABJICHUH
«Ha3aq;

MPUBOJ TOBOPOTAa — KpailHEE MOJIOKEHHWE B HANPABJICHUH «IIPOTHB YaCOBOM
CTPEIIKH;

MPUBOJI BEPTUKAIBHOTO TIEPEMEIICHHS — KpaliHee MOJIOKEHHE B HaIpaBICHUU
«BHU3Y.

[TepeBoa Bcex MpHUBOIOB B HAYAILHOE IMOJIOXKEHHUE O(POPMUM B BHUIE MOAMPO-
rpammbl [nit (nHUIMaTU3anys). Be130B 310 moamporpaMMbl OyIeT MPOU3BOIUTHCS
M0JIb30BAaTEJIEM MyTeM BKJIFOUEHHMS BBIKIIOUATENS, CBSI3aHHOTO C BXOJIOM KOHTpOJLIe-
pa I1.2 u pa3mMenieHHOro Ha CTEH/IE.

Hpyras noanporpamma — Work (pabota) Oyaer 3aHUMaThCsd OCHOBHOM omepa-
el — oTpabOTKOM MOJB30BaTENbCKOM MporpaMMbl. Ee BBI30B OyIeT OCYIIEeCTBISTh-
Csl MyTEeM BKJIIOUEHHS BBIKIIIOUATENs1, CBA3aHHOTO ¢ BXojoMm [1.3.

Ecnu o6a Beikmouarens (I1.2 u [1.3) He BKIIOYEHBI, BCE MPHUBOJLI pPoOOTa
JOJIKHBI OBITH OCTAHOBJIEHBI. 3a 3TO OYJE€T OTBEYaTh MoANIporpamMmma Stop.
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[Tonp30BaTenb NOMKEH UMETh BO3MOXKHOCTh MEPEBOUTH CUCTEMY HA LIUKIUYE-
CKYI0 OTpaOOTKy mporpaMmmbl nepemerienuit. [ns atoro OyneM UCHonb30BaTh BbI-
KJII04YaTeNnb, CBI3aHHBIN ¢ BxojoM 11.4.

Jlanee ompenenuM, Kakue IOMOJHUTEIbHBbIE NMEPEMEHHbIE HAM MOTPeOyrOTCH,
aHAIU3UPYS T€ COCTOSIHUS, KOTOPBIE HYKHO 3a()MKCUPOBATb.

1. IIpuBOoA BEpTUKAIBHOIO MEPEMEIIECHUSI OCHAILEH BCTPOCHHBIMU B CHJIOBYIO
LeNb KOHIIEBBIMU BBIKIIOYATENSIMH (CM. puc. 4). M3 cxembl BUAHO, YTO MPU JTOCTH-
KEHUU KPAMHETO MOJIOKEHUSI, HaPUMEp, B HAIIPABJICHUH «BHU3Y», IPUBOJ] OyIET OT-
KJIFOYEH HETMOCPEICTBEHHO KOHIIEBBIM BhIKIIOUaTeneM SQS. OIHOBpEMEHHO MOTyYa-
eT nuta"ue katymka pene K9. Pene 3aMblkaeT KOHTAKT BO BXOJHOW LENU KOHTPOJI-
nepa u aktuupyet BxoA 10.7 (cm. puc. 5). Cneayst cBoel JIOTMKE, KOHTPOJUIEP J0J-
’KEeH OTKJIIOUNTH NpuBoA. /st aToro on obnymnser Beixon Q0.4 u xatymka pene K5
TepsieT MUTaHHuEe. DTO MPUBOJUT K TOMY, YTO 00ECTOUMBAETCS LIETIh KOHIIEBOTO BbI-
kimroyarens SQS u karymiku pene K9. CrnenoBarenbHo, Ha BXoJ kKoHTpoJuiepa 10.7
BHOBb TOJIa€TCA CUTHaJ Jiorudyeckoro Hyms. Konrtpoinep, «3abbiBas» 0 TOM, YTO
JOCTUTHYTO KOHEUHOE MOJIOKEHUE, BHOBD MoAaeT nuTaHue Ha peine KS5. B pesynbra-
Te Oyner HabMoIaThCd TaK Ha3biBaeMblid «apede3r» koHtakToB pene K5 u K9, urto
HEMHUHYEMO BBIBEJIET UX U3 CTPOs. AHAJIIOTMYHAs CUTYalllsl UMEET MECTO NP JIOCTH-
KEHUU BEPXHET0 KOHEYHOIO MOJIO0KEHUS TPUBOA.

OueBugHO, poOIEMa COCTOUT B TOM, YTO JOCTHUKEHUE KPAHEro MOJOKEHUS
0 KOOpJMHATe Z HE 3alIOMHMHAETCS «almapaTHO», CIEA0BATEIbHO, €T0 HEOOX0IUMO
3alOMHUTH «IporpaMMHO». C 3TOi 1enbio 0y/1eM HCHOIb30BaTh OUTHI aMSITH Map-
kepoB M0.0 u MO.1.

butr M0.0 Oyzaer ycTaHaBIMBaThHCS MPH JOCTUKEHUH MPUBOJOM KPaHETO HUX-
HETo T0JIOKEeHHS (cpabaThiBaHnK KOHIIEBOTO BhIKItouaTesnst SQS5 u pene K9) u copa-
ChIBAThCS MIPU BKIIFOYEHUU MIPUBO/IA B HAMPABIECHUU «BBEPX).

butr M0.1 Gyner yctaHaBIUBaThCS PU JOCTUKEHUU MIPUBOJOM KpailHEro Bepx-
HEro moJiokeHus (cpabaTbiBaHMM KOHIIEBOTO BhIKIOuaTens SQ6 u pene K10) wu
cOpachIBaThCs MPHU BKIIIOUEHHUH NMPUBOJIA B HAITPABICHUHN «BHU3Y.

2. 11 BBIABMIKEHUS WM BTSTUBAHUS ILITOKA COJIEHOMAA TpeOyeTcs KpaTKoBpe-
MeHHO (He Oosee 1 cek.) moaaTh Ha HEro HampsbkeHue. JuTensHoe HaX0XKIECHUE COo-
JICHOMIA TIOJI HaIpsDKEHUEeM HeAonmycTumo. [losToMy mpu BBIMOTHEHUM TEX IIaroB
IpOrpaMMbl TOJIb30BaTelNs, HA KOTOPHIX MpEeAycCMOTpeHa padoTa cojeHoua, Mpo-
rpaMMa yIpaBJIeHHs JOJDKHA 3HATh, BHINOJIHEHA JIM ONEpalus YIpaBJICHUS! ITOKOM
win eme Het. g ¢pukcaunu (akta oTpabOTKHM IITOKOM 3aJaHus OyJaeM HCIOJb30-
BaTth OuT M0.2. 3TOT OUT OyneT cOpackiBaThCS MPHU MEPEXO0JE Ha OUEPETHON mIar u
YCTaHaBJIMBATHCS, €CIIA ONEepalys YIPABIEHUS IITOKOM Ha TEKYIIEM LIare 3aBepllu-
Jach UM TaKOBOW HE ObUIO MPEIyCMOTPEHO.

3. Jlna opraHu3anuu 3arpy3ku odepeaHoro (peiima mporpamMmbl MOJIb30BaTENs
B 00JIaCTh TEKYIIUX 3aJlaHuil Oyjaem ucnosib3oBath 6uT M0.3. DToT OUT Oyner ycra-
HABJIUBATbCS B €JIMHUILY, €CJIM 3aKOHUEHA BbIJIEPKKA BPEMEHM Ha JaHHOM IlIare u
BBITIOJIHEHBI BCE€ HEOOXOIUMbIE TTOJITOTOBUTEIIbHBIE ICUCTBUS, CBSI3aHHBIE C NIEpeHa-
CTPOUKOW yKa3aTess.
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Ilpozpammuposanue

Cmpykmypa npoecpammul

3anyctute Step 7 MicroWin. Co3aaiite HOBBINM mpoekT. COXpaHUTE ero Mmoj oc-
MBICJIECHHBIM UMEHEM.

Kax onpenesneHo Bbllle, mporpaMMa ynpaBieHHus: OyJeT COCTOSATh U3 4 4acTeil:

1) ocHOBHast mporpamma;

2) noamnporpaMma UHUIManu3anuu Init;

3) moamporpamma pabotet Work;

4) noanporpamMma OCTaHOBKH Stop.

[lepeumenyiite nmoamporpammy «SBR _0» B «Inity. Ynanute HeHyXHYIO MOJ-
nporpammy oOpabotku mpepeiBaHuil «INT O». lo6aBbTe mommporpammbel Work u
Stop

OcHosnas npoecpamma

B ocHoOBHOI nporpamme OyayT OCYIIECTBIATHCS BBI30BBI MOANPOTPAMM, a TaK-
K€ BBIMOJIHATHCS JEUCTBUSI OOIIME JIJISl BCEX PEKUMOB PaOOTHI.

Ha nepBom 1ukiie pabotel kKoHTposuiepa copackiBaem outsl M0.0, M0O.1 u MO0.2.
Jljist onipeienienust Toro, SIBJIASIETCS JIM BBIMOJHAEMbINA LUK MEPBbIM, aHATU3UPYETCS
out cnenuanbHoi namstd SMO.1, KOTOpBIM yCTaHOBJIEH TOJBKO BO BpeMs MEPBOIO
UKJIA:

SMO Moo

I—(:)

Hanee ocymectBisiercs padora ¢ outamu MO0.0 u MO.1, dbuxkcupyroummu
KpailHUe IOJIOKEHMsI NPUBOJIa BEPTUKAIBHOIO NEpEeMELeHUs. 3allOMUHAaHUE Kpaii-
HUX IOJIO)KEHUN TpeOyeTCsl OCYLIECTBIATh BO BCEX PEKMMax pabOThl MPOrpaMMBl,
[I03TOMY ¥ Oy/1eM BBIIIOJIHATH €70 371€Ch, B OCHOBHOM MpOrpamMme.

Ecniu cpabotan KOHIIEBOM BBIKIIOYATEIh B KpailHEM HU)KHEM IIOJIOKEHUU
(3amkHyT KoHTaKT pene K9 nenu Bxozaa 11.0), ycranasnuaem 6ut MO.0:

MO.0

1.Cl|_( 5 )

Ecnu npoucxoaut asmxenne BBepx (aktuBupoBaH BbIxon Q0.5), cOpacbiBaeM
out M0.0:

MO0

Q0.5 Id:‘ )
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«Uenun» ynpasnenus 6utom MO.1 nmocTpoiite caMOCTOSATENBHO.

Jlanee B 3aBUCHMMOCTH OT TOJIOKEHMSI BBIKJIIOYATENEH, CBSI3aHHBIX C BXOAaMU
I1.2 u I1.3 Be3BIBaeM nogmporpammy Init, Work u Stop, He momyckas mpu 3TOM HUX
OJIHOBPEMEHHOT'O BbI30Ba MPHU OJHOBPEMEHHOM BKJIIOYEHUH BbIKItOuareseil. Boizo
noanporpaMmmsl Init:

Br13oB noamporpamm Work u Stop opranusyiite caMOCTOSTENBHO.
OcHOBHasl TPOrpaMmMa 3aKOHYEHaA.

Iloonpoepamma Init

B noanporpamme Init Oy1yT BBIONHATHCA CIEIYIOMINE JCHCTBUS:

1) mepeBoa Bcex MPUBOAOB B HAYAJILHOE MOJIOKEHHUE;

2) 3arpy3ka nepBoro (¢peiima mojp30BaTeNbCKOW MpOrpamMmsbl B 00JacTh TEKY-
IIMX 3aJIaHUM;

3) cOpOC CUETUHKOB, OTCUUTHIBAIOIINX TEKYIIME KOOPIMHATHI IPUBOJIOB.

PaccmoTpum nepeBo IpuBOAa KOOPAMHATHEL X B HA4aJIbHOE NOJIOKEeHUE. Eciun
HEe cpaboTaji KOHIIEBOM BBIKJIIOYATEIb B HAMPABIECHUM «HA3al», HEOOXOJUMO BKIIO-
YUTh IIPUBOJI B HAIIPABJICHUU «HA3A):

|_| O,d Qo :1)

IlepeBon mpuBOAOB KOOpAMHAT Y M Z B HAYAJIBHOE IOJOKEHUE OPTaHU3yUTE
caMOCTOATENbHO. [Ipr 3TOM KOHTPOJIMPOBATh JOCTUKEHHUE PUBOJOM KOOPAUHATHI Z
KpaifHeTro HIKHETo MOJIOKEHus cienyet, aHanusupys out M0.0, a ve Bxox 11.0.

[Ipouenypa 3arpy3ku nepBoro ¢peiiMa B 00J1acTh TEKYIIUX 3aJaHUH (UCIIONIb3Y-
€TCs olepanrs KOMMPOBAHUS CIIOB):

1.2

— |

V14 -

MOWV_W
EN EN

VWG o WIS
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SNVB22 4

— 3akoHunMM Network, 3amucaB B ykasarelb
VDO anpec mocnemaHero cioBa mepBoro ¢peima.
[lepenBuxeHne ykaszatens Ha BTOpor ¢peiim Oymer
OCYILIECTBISATHCS B PEXKUME «paboTar

B nporpamme ynpasnenust 0yayT ucnonb3zoBathbes Tpu cuetynka C0, C1, C2 mis
MOJICYETa UMITYJILCOB, MOCTyHarwmux ¢ aatuukoB Ha Bxoasl 10.0, 10.1, 102. [dnsa
cOpoca cueTyrKa I0CTaTOYHO 3aMUCcaTh HYJIb B COOTBETCTBYIOULYIO IEPEMEHHYIO:

1.2 MOW_W

ik 1l 1

[Toanmporpamma Init 3akoH4eHa. Ee MoHO mpoTecTHpOoBaTh OTAENIbHO. /7151 3TO-
ro 3arpy3uTe MporpaMmy B KOHTPOJIJIEDP, IIEPEBEAUTE €r0 B pekUM Run m BKiIrouuTe
BBIKJIFOYATENb, CBA3aHHBIN CO BXOJOM KOHTpoJuiepa 11.2.

lloonpoepamma Work

B noanporpamme Work OynyT BBIIIOJIHATHCS CIENYIOIINE JEHCTBUS:

1) KOHTPOJIb TEKYILETO MOJIOKEHUS TPUBOJIOB;

2) peryaupOoBaHHE MOJIO0KEHUS 10 KOOPAUHATAM;

3) ynpaBiieHHE COJIEHOUIOM C BBIIEPKKOI BPEMEHU;

4) BbIIEp)KKA BPEMEHH TOCTE OTPAOOTKHU BCEX MepeMeleHnid U padoThl colie-
HOMJA;

5) 3arpy3ka ouepenHoro ¢peiiMa mojb30BaTeIbCKOM MPOrpaMMbl B 00J1aCTh Te-
KYIINX 3aJjaHUi 1 0OHyJIeHHEe TaliMepPOB.

1. KoHTpoJ1b TEKYIIETro MOJIOKEHUS TPUBOJIOB.

JIJist KOHTPOJISI TIOJIOKEHHSI IO TOPU3OHTAIBLHON OCH HCIOJIB3YETCS PEBEPCHUB-
Hbii cuetunk CTUD C0. 3HaueHue cueTa yBeJIMYMBAETCS HA €IUHUILY, €CJIU MOCTY-
w1 umnyise Ha BxoA 10.0 u npuBoJ ABUTANICS B HAIIPABICHUH «BHEpe» (AKTUBUPO-
BaH Bbixos Q0.1). 3HaueHue cyeTa yMEHBIIACTCS HA €AUHUILY, €CIU MOCTYIIHI M-
nynsc Ha Bxoa [0.0 u mpuBOj IBUrancs B HaIpaBJICHUH «HA3a1» (AKTUBUPOBAH BbI-
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xo11 Q0.0). CueTunk cOpachIBaeTcs B HyJb, €CJIU JTOCTUTHYTO KpailHEE MOJIOKEHUE B
HanpaBJIeHUH «Ha3aa» (akTuBUpoBaH Bxox 10.4):

0.0 201 ca
—I | | | cu cTuo]
I 1 | o
0.0 20.0
l |
_l | 1 | CD
0.4
I l
| R
1000-4PY

[IpenycranoBneHHoe 3HadeHue PV ycraHaBiuBaeM JOCTaTOYHO OOJBIIKM, IO
KpaiiHel Mepe, OOJIbIIMM MaKCUMAaJIbHOIO 4YKCJIa WMITYJIbCOB JaTyMKa (Ha MOJHOE
[IEPEMELICHUE).

Cuer uMIyJIbCOB M0 KOOpAUHATaM Y U Z OPraHU3yMTe CaMOCTOSATEIBHO.

2. PerynupoBaHue KOOpAHUHAT.

B namewm ciaydae npuMeHseTCs NPOCTEUIINNA PEIEHHBIN PETYIIATOP MOJIOKEHUS.

Ecnu Texymiee 3HaueHune koopAuHaThl X, oTcuuThiBaeMoe cyeTunkom CO,
MEHBIIIE 33J]aHHOTO, COXPAaHEHHOr0 B OOJACTH TEKYIIMX 3aJaHUil B TEPEeMEHHOM
VW4 u, kpoMe TOro, He JOCTUTHYTO KpalHee MOJI0KEHUE B HAIIPABICHUU «BIIEPEI»,
BKJIFOUYMTH IIPUBOJ] B HAIIPABJICHUU «BIIEPEI».

Ecnu Texyiiee 3HaueHne KOOpAMHATHI X OOJbIlIE 33JaHHOIO U, KPOME TOTO, HE
JOCTUTHYTO KpalHee MOJI0KEHUE B HAIPABICHUH «HA3a1», BKIKOYUTH IIPUBOJ] B Ha-
[IPABJICHUM «HA3a11».

PerynsTop no X
Co 10.3 Q0.1
| < | | ;| ¢ )
I | | .
W4
MNetwork 5
PerynsTop no X
Co 10.4 Q0.0

¥
~
v/

KOHTpOJIb 1OCTHKEHUS KpPAWHMX MOJIOKEHHUH 3allUIIacT IPOrpaMmy OT BBOAA
HEJIONYCTUMBIX 3aJJaHHM.
PerynupoBanue koopauHat Y U Z OpraHu3yMTe CAMOCTOSTEIBHO.
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3. YmpaBneHue CoJICHOUIOM C BBIICPKKON BPEMEHHU.

Ecnu na nanHom miare tpedyercs BolBkeHUe mToka (V13.0) u He Tpebyercs
ero BTATMBaHUE (He ycTaHOBJeH OuT V13.1, HampuMmep, Mo ommoKe) U, Kpome Toro,
cosieHou]1 enie He oTpadotan (6ut M(.2 He yCTaHOBIICH), 3aIyCTUTh BBIJICPKKY Bpe-
meHu 0,5 cek. ¥ MoJiaTh HANpsHKEHUE Ha COJICHOW JUIsSl BBIIBMXKEHMSI IITOKA (aKTH-
BUpOBaTh BbIXo Q0.7):

V13.0 V131 Mo.2 T332

n
=}
3
o

|
—
L=
=

Qo7

—( )

Network s ynpaBieHusi BTATUBAHMEM IITOKA OPraHU3YHWTE CaMOCTOSITEIBHO.
[Tpu sTOM ucnone3yiite Taitmep T34.

VYnpasienue 6utom MO0.2, 3anomuHaomuM GakT oTpabOTKH 3a/laHUsl COJICHOU-
JIOM, IPUBEJICHO HUXKE.

Ecnu 3akoHuYeHa BbIJIEpKKA BPEMEHU Ha MOJavy HaAIpsKEHHs] Ha COJICHOU JJIst
BoiBIoKeHUS (T33) MJIM nis BrsaruBanus ero mroka (134) UJIM conenoup He pa-
6otaer Ha manHoMm mare (Outbl V13.0 u V13.1 obnynensr) MJIN mo ommbke maHO
3aJlaHiE€ HAa OJHOBPEMEHHOE BBIIBIDKCHHE W BTATMBaHHWE mToka (Outhl V13.0 m
V13.1 ycTraHOBIEHBI OTHOBPEMEHHO), ycTaHOBUTH OuT M0.2 (conenonn orpaboran):

T33 Mo.2
— " 5 )
.\
1
W13.0 V131
W13.0 V131
/ /

T34

4. Bpiaep:kka BpEMEHU TOCJIE OTPAOOTKM BCEX MEPEMELIEHU U pabOThl coJie-
HOMJA. 3a/laHHAs BBIIEP)KKA BPEMEHU XPAHUTCSA B 00JACTU TEKYIIMX 3a)KaHUU B Ie-
pemennoid VW10:
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Bce npveoaa BeIKMYEHE, WTOK OTRAGOTAN - 38Ny CKaeM BEILEDXKY BDEMEHN

Q0.0 Q0.1 Q0.2 Q0.3 Q0.4 Q0.5

| 11 1,1 11 1,1 11
_Iil 1/ 1/ 1/ 1/ 1/ 124

Mo.2 T37

VW10 =BT 100m

5. 3arpy3ka ouepemaHoro (peiiMa moJb30BaTeIbCKOM MPOrpaMMbl B 00J1aCTh Te-
KYIIUX 3aJIaHUi 1 OOHYJICHHE TalMEPOB.

Ecnu 3akoHumnach BelIepKKa BPEMEHHU, TO

eciu oTpabateiBaeMbii Pppeiim — nociaeanuit (V13.2 ycranornen) M nmporpamma
paboTaeT B LIUKIMYECKOM peXuMe (BbIKItouaTesb [1.4 BKItoueH), — 3anucarb B yKa-
3arens VDO agpec mepBoro cioBa mnepBoro (peiima mosib30BaTeabCKOM MPOrpaMMel,
MOATOTABJINBAS €T0 BHITIOJIHCHHUE,

ecnu otpabaTheiBaeMbIid ¢peiitm He mocienanii (V13.2 He ycTaHOBIIEH), — YBETH-
quTh yKazateab VDO Ha niBa, mepeias Ha cieayromuil ppeim;

eciau otpabaTteiBaeMblil (perim mocineanuit (V13.2 ycranosnen) M mporpamma
paboTaeT B MUKINYECKOM pekume (Bbikmouatens [1.4 Bxmouen)} WJIU otpabatei-
BaeMblil ¢peitm He nocneanuii (V13.2 He ycraHoBieH), — cOpocuts 6ut M0.2 (come-
Houa He otpabotan) M ycranoButh Out MO.3, pazpemaroniuii 3arpy3ky HOBOIO
¢dpetima (eciid HE YCTAaHOBUTH 3TOT OUT, HOBBIM (PpeiiM He 3arpy3uTcsl U Mporpamma
OCTaHOBUTCS):

T37 V132 14 MOV _DWwW
|} | | | | N
I l | | I EN EMO)
&VEB14-4IN DOUTE=vD0
V132 ADD_D
_I / : EM ENO )
2=IN1 OUTEVDO
VDO=gIN2
W13.2 14 Mo.2
| | | | =)
| P \

W13.2 Mo.2

|, | ¢ )

1/ \
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3arpy3ka ouepeqHoro ¢pperma:

MO.3 MOV W
_I : EM EM

D0 Wi

oD DI
29N ouUTpvDO

VDO N2
MOV W
EN ENH

“DO=4 N OUTE=V\WE

Jlanee — oOHyJIEHHE TalIMEPOB:

[Toamporpamma Work rorosa.

Iloonpoepamma Stop

[Toanporpamma Stop J0/KHA BBIKIIOYATh BCE AJIEKTPONPUBOALI pobOOTa-
MaHuIyssiTopa. Hanumure ee caMOCTOSTENBHO.

3anyck u mecmupoeanue npozpammol

Teneps TpeOyeTcst BBECTH MOJIb30BATEIBCKYI0 MPOrPaMMy U MPOTECTHPOBATH
CUCTEMY.

Jnst aToro 3aaute B pasaein «biIOK JaHHBIX» U BBEIUTE CIEAYIOIIEE:

vwl4 20, 20, 5, 30, O
vwz24 20, 20, 5, 30, 1
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vw34 20, 20, 5, 30, 2
vw44 0, O, O, 30, 4

31ech 3amucaHa MpocTeuias Mmoyib30BaTeNbCKas MporpaMma, CoCTosIIIas U3 ye-
ThIpeX ppeiMOB:

1) nmepeBox podota B nmosoxkenre X =Y = 20, Z = 5, BeIIep>KKa BpeMEeHH 3 CeK,
COJICHOUJ HE paboTaeT;

2) cpabaThiBaHHE COJICHOMAA (BBIJBUKCHHE IITOKA) B TOW K€ MO3UIUU, BbI-
Jep>KKa BpEMEHU 3 CEK;

3) cpabaThiBaHUE COJICHOH 1A (BTATMBAHUE IITOKA) B TOM K€ MO3UIINU, BbIICPHK-
Ka BPEMEHHU 3 CEK;

4) mepeBoa B HA4aJI0 KOOPAMHAT, OCTAHOBKA MPOrpaMMBbI, COJICHOU HE padoTa-
erT.

3arpy3uTe nporpamMmy B KOHTPOJLIEP.

ITepeBenure KOHTpOILIEP B pexKUM «Runy.

3amycTuTe NOANPOrpaMMy MHUIIMATN3aUU. JI0)KIUTECh OCTAHOBKHU IIPUBOJIOB.

3anyctute noanporpamMmmy Work B pexxumMe 0JHOKPATHOTO UCIIOJIHEHHUS.

[lepeBenuTe cucTeMy B pEKUM IIUKINYECKOTO UCIOJHEHUS (BKIIOUYUTE BBIKIIO-
yaTelb, CBA3aHHBINA ¢ BX0J0M [1.4 koHTposepa). Habmonaite nukinueckoe UCcod-
HEHUE T0JIb30BaTENIbCKOUN MPOTPaMMBI.

Conep:xkanue oTyera

1. IlpuHuMOManbHas JIEKTPUYECKash CXE€Ma COEJUWHEHUM LeNnei yNpaBlieHUs
KOHTpOJUIEpa, POOOTa-MAHMIYJIATOPAa U OPraHoB ynpasieHHus. Ha cxeMe JOJKHBI
OBITh MPUBEIEHBI TOJHLKO UCTIOIb3yEMbIE BXO/IbI U BBIXO/IbI KOHTpOJIIepa U poOoTa.

2. IIporpamma koHTpoJiepa B npeacrasinenusix LAD, STL u FBD.

KonTpoabHbIe BONPOCHI

1. Onumure KUHEMaTUYECKYIO CXEMY POOOTa-MaHUITYJISATOPA.

2. YKaxuTe pacnojioKEHUE KOHILIEBBIX BBIKIIIOUATENIEH IPUBOJOB poOOTa U OI-
TUYECKUX JATYUKOB 10 KOOPAUHATAM.

3. OnummTe cXeMy CHJIOBBIX 1IeTiel poOoTa.

4. Onummre cxemy Leneil KOMMyTaluK 3JIeKTPOIPUBOJOB poOoTa.

5. OnuimunTe cxeMy MOJKIYEHNs BHEIIHUX LENEH KOHTPOJLIepa.

6. Onummre komauabl «PeBepcuBHBI cueTunk» U « TaitMepy, a Takke KOMaH/Ibl
MEPECHUIKH, UCIIOJIb3YEMBIE B IPOIPAMME YIIPABJICHHUS.

7. Kakne 06sacT naMaTl KOHTPOJIIEPA UCIIOIB30BAIUCH B ITporpamme?

8. OnuiuTe NpUHIUIBI 00palleHus K JaHHBIM B 00JaCTSIX MaMsITH.

8. OnuimmTe CTPYKTYPY «I0JIb30BATENBCKOI MPOrpamMMBbl IEpeMELIEHUS pado-
4yero opraxHa pooora.

9. KakoBa 0COOEHHOCThH yMpaBlIEHUS MPUBOJIOM BEPTUKAIBHOTO MEPEMEICHUS
pobora?

10. KakoBa 0COOEHHOCTD YITPaBICHUS COJICHOUIOM?

11. Onumunrte CTPYyKTypy HNpOrpaMMbl YIPAaBIEHUS W HA3HAYEHHs] OPraHoB
yTIpaBJIEHMUS.
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12. OnuimmnTe OCHOBHYIO TPOTPaMMY.
13. Onumwmte noanporpammy Init.
14. Onummte noanporpammy Work.
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8. PazpaboTka cucreMbl 00y4eHHs1 po00Ta MAHUILYJIATOPA

Hean padotbl: pa3paboTka W peanu3anus MPOrpaMMHOM CHUCTEMbI OOy4YeHHS
poOoTa-MaHUNYJIATOPA.

Teopernueckue cBeIeHUA

B npenpiayieit nabopaTopHoit pabote pa3paboTaHa cucTeMa BOCIIPOU3BEICHHUS
nporpamMmbl  JBMKEHUS poOoTa-maHunyngropa. l[Iporpamma 3agaercss Habopom
(bpeiiMOB, KaXKIblii W3 KOTOPBIX OIMKCHIBAET KEIAEMOE IMOJIOKEHUE MO0 TPEM OCSM,
BBIZICP’KKY BPEMEHH TI0 OKOHYAHUIO JBUKEHUS U HH(GOPMAIIHIO O TIOJIOKEHUH ITOKA
conenouza (cm. 1abd. padory Ne7, puc. 12). ®peiimbl 3aaumatot o 10 6aiiT u pasme-
aroTcsa B 00JacTH MepeMeHHbIX V, HaumHas ¢ anpeca V14. Ilpu orpabotke mpo-
rpaMMbI COZIEPKUMOE ouepeaHoro (peitma 3arpyxkaercs B «O01acTh TEKyIUX 3Ha-
yenui» (V4 — V13), oTkyna Tekymme 3a1anusi CAMTHIBAIOTCS (PparMeHTaMu MOIPO-
rpammbl «Work», oTBeuaromumu 3a peryjaupoBaHUe MOJ0KEHUM, BBIIEPKKY Bpeme-
HU, IPUBEJICHUE B ABUKEHUE IITOKA. 3arpy3ka ¢ppeiiMoB B «O0acTh TEKyIIUX 3a1a-
HUW» OCYIIECTBIISIETCS C momolbio ykazatens VDO (ueteipe Oaiita). ITocnemanuit
bpeiiM UMeeT CrielUaIbHyI0 «METKY» — YCTAaHOBJICHHBIN B €UHUILY BTOPOW OUT MO-
cinennero Oaiita Vx3.2. Ilpu ee oOHapyXKeHUU B 3aBUCUMOCTH OT peKUMa (€IUHUY-
HBIM/IIUKINYECKU) mporpaMMa Ju00 MpeKpallaeT CBOE BBINOIHEHHUE, TM00 HAaUMHA-
€T BBINOJIHATHCSI CHOBA, HAUMHAsI ¢ TIepBoro ¢peitma. BoiOop pexxrma ocyIiecTBIIsIeT-
Csl C IOMOMNIBIO MEPEKITI0YATeNsA, CBI3aHHOTO C BXOJA0M KOHTpoJuiepa 11.4.

OCHOBHOI HEOCTATOK pa3padOTaHHON CHCTEMBI COCTOUT B CJIOKHOCTH €€ Ipo-
IrPaMMHPOBAHMUS: TIOJIL30BATENIb BPYYHYIO JTOHKEH CHOPMHUPOBATH OJIOK TaHHBIX TIPO-
rpaMMbl KOHTPOJUJIEPA, 3alMCAB YUCJIEHHBIE JTAaHHBIE O MOJIOKEHUH MPUBOJIOB (YHCIIO
HMMITYJIbCOB JIATYUKOB), BBIIEPIKKE BPEMEHH U T.J. 110 KaKI0My (pperimy.

bosee mpocTo M €CTECTBEHHOW MPENCTABISETCA CICAYIOIMN MOAXO0X K MpO-
IrPaMMHUPOBAHUIO IBMKEHUS poOOTa.

[Tonb3oBaTenb nepeBOAUT poOOTa B HAYAJILHOE MOJOKEHUE BBI30BOM IOJIIPO-
rpammbl «Inity. /lanee ¢ moMoIbI0 OpraHOB PYYHOTO YHPABICHUS] pOOOT MEPEBOIUT-
Csl B MEpPBOE 3a/IaHHOE TMOJIOKEHUE U HaKMMaeT KHomky «IlamsaTey («mepBoe Haxa-
Tuey). [Iporpamma 3anyckaeT crnieliMalibHbIN TaliMep M 3allMChIBAET TEKYIIUE 3Haye-
HUs KoopauHaT B nepeMenHble VW14, VW16, VW18, a takxe outsl V23.0 u V23.1
(madopManus o nBuwkeHuU mToka). [lo okoHYaHUIO TpeOyeMoi BBIIEPKKH BPEMEHU
B JJAaHHOUW TO3UIIMU MOJIb30BaTeNlb BHOBh HaXkUMaeT KHOMNKY «IlamMsaTh» («BTOpoe Ha-
xatuey). [IporpaMma cuMTHIBaET 3HAUCHUE TaliMEpa W 3aHOCUT €r0 B MEPEMEHHYIO
VW20. [lanee aHaIOTUYHO 3aMOJIHIETCS BTOPOM, TPETHH U T.A. QPEMBL.

OmnpenenenHyto npoOieMy MPEeACTaBIsSeT OMpeesieHne MocieaHero gpeiima
nporpammel. [l ee pemrenus npenmiaraercs ciuenyromee. [locine Broporo Haxartus
kHonku «IlamMsATh» mporpamMmma KOHTpOJUIEpa B T€YEHHUE 3aJaHHOTO KOPOTKOIO MPO-
MEXyTKa BpeMeHHU, Hanpumep, 0,5 cek., 0KHIaeT «TpeThe HaxkaTtue». Eciu oHo mpo-
UCXOJUT, IporpaMma BOCIIPUHUMAET 3TO Kak koManay «Ilocneanuii ¢ppeitm» u ycra-
HABJIMBAET B €IUHMITY COOTBETCTBYIOIINM OUT (VX3.2).
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[locne 3amucu mocienHero gperiMa Mmoiab30BaTeh BHOBb MEPEBOAUT poOOTa B
HavyaJabHOE MOJIOKEHUE U 3aITycKaeT mporpammy « Work.

Jlns peanuzaiiuu ONMKMCAHHOTO IMOJX0Ja MpeayiaraeTcss MOAU(UIIMPOBAaTh IMPO-
rpaMMy KOHTPOJUIEpa, CO3AaHHYIO MPH BHITOJHEHUHU J1a0. padotel No7. Jlns 3amucu
MOJIb30BATENIbCKOM MPOrpaMMbl HEOOXOIUMO pa3padoTaTh CHEIUAIbLHYIO TMOJINPO-
rpamMmy, IycTh OHa OyneT Ha3biBaThcsi «Record». B ocHOBHOM mporpamme ciemyet
IpPEeAyCMOTPETh €€ BBhI30B, HAIIpUMEp, MPH aKTUBaIMU BxozAa 11.5 ¢ moMoIso cooT-
BETCTBYIOIIETO BBIKIIIOUATEIISI HA CTEH/IE.

CrtpykTypa noamnporpammel «Record» B OCHOBHOM OYJIET MMOBTOPSITH CTPYKTYPY
noanporpamMmmbl « Work». OmHako mpu ee pa3paboTke clieyeT oOpaTUTh BHUMAHHE
Ha pAJl OOCTOSTENHCTB:

1) moCKONBKY ympaBlieHHE MPUBOJAMHU OYIET OCYIIECTBISATHCS B PYYHOM pe-
KUME T0Jb30BaTEEM, KOHTPOJUIEP JJIsl OMpENENICHUs] HAMpaBJICHUN cueTa peBep-
CHUBHBIX CUETYMKOB MO KOOPJMHATAM JOJKEH HMETh CPEJCTBA paclio3HaBaHWs Ha-
IpaBJIeHU BKJIIOUEHUM MPUBOJIOB. KpoMe TOTo, KOHTpOJIep OKEH «yMETh» (hUK-
CUpOBaTh (PaKThl BTATHUBAHUS U BBIJBIKCHUS IIITOKA COJICHOUIA, a TakKe (haKkT Haxka-
tust KHONKU «Ilamsatey. JIJist 9TUX 1ienel mporpaMMoi OyayT aHAIM3UPOBATHCS BXO-
nel 12.4 — 12.5, K KOTOPBIM JTOJKHBI OBITH OAKIIOUEHBI TeKepbl 1A — SA, I1, cBs-
3aHHBIE C JIOTIOJHUTEILHBIMA KOHTAKTaAMU PEJIe U KHOMKOM, CM. Ta0J. 1

Tabnuma 1. [lomonHUTENbHBIE BXOJBI KOHTPOJUIEPA, UCHOIB3yeMbIEe MOJIPO-
rpammont «Recordy»

Bxon [lITexep Hasnauenne Bxona
KOHTpOJLIepa

12.0 1A Bxirouen npusoa no X Bnepen
12.1 2A BxuiroueH npuBoj o Y 1o4acoBoit
12.2 3A Bxutouen npuBoj o Z BBEpX
12.3 4A [IITok «BTsATHBAETCS» (COJI. MO HAMPSHKECHUEM )
12.4 SA [IToK «BBIABUTAETCS» (COJI. IO HAIPSIKEHUEM )
12.5 I1 Knomnka «Ilamsate»

2) nis 3anoMuHaHUS (PAKTOB CpabaThIBaHUSI COJICHOWIA MOYKHO HCIOJIb30BATh
OUTHI TaMATH o0JlacTi M, a I mojcyeTa yncia Hakatui kKHonku «llamsatey — cre-
IIUAJIbHBINA CUeTUYUK. BUTHI U cueTuYnK He0OX0UMO cOpachiBaTh MPH MEPEXOE K Ce-

nyromeMy ppenmy.
3axanue

1. Pa3zpaborath 1 coOpaTh NPUHIMIHAIBHYIO 3JIEKTPUUECKYIO CXEMY COeIuHe-
HUM JJ14 peanu3aluy MoJACUCTEMbl 00y4eHUsI pOOOTa-MaHUITYJISITOPA.

2. MoauduuupoBaTh NporpaMMmy YIpaBieHUs KOHTpoJuiepa, pa3paboTaB MOJI-
nporpamMmy «Recordy, a Takxke 106aBUB CpeICTBa €€ BHI30BA B TJIABHYIO MPOTPamMMy.

3. AipoOupoBaTh CHCTEMY U MIPOJIEMOHCTPUPOBATH €€ pabOTy MPENoJaBaTENO.
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Conep:xkanue oTyera

1. JomonHeHWE NMPUHIUNHUAIBLHOW AIEKTPUUYECKOM CXEMbl COEAWHEHUN IETei
yIpaBJIeHUs] KOHTPOJUIepa, poOOTa-MaHUITYJISTOPa U OPTaHOB yIIpaBJieHus, pa3pado-
TaHHOW MPHU BBIMOJHEHNUH J1a0. paboThl Ne7.

2. IIporpamma kouTposiiepa B npeacrapieHusx LAD, STL u FBD (no6asnen-
HbIE W/WJTU U3MEHEHHbIC KOMIIOHEHTHI).

KoHTpoJibHbIE BOIPOCHI

1. OnummTe mpoueaypy oOydeHus pooora.

2. OnumuTe JOTMOTHUTENBHBIC e KOHTPOJIIEpa, UCIIOJIb3yeMbIe B padoTe.

3. Kakum 006pa3oM KOHTpOJIJIEP OIMpEAesieT HAaMpaBIeHUE TBUKEHUS MTPUBOIOB
10 OCSIM B MPOIEAYpe OOyIeHHS?

4. Onumure JOTUKY 00pabOTKM mporpammoil HaxaTtus KHOnku «llamsaTe» u
peANM3aLUIO 3TOU JIOTHUKHU.
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9. PazpadoTKka MOHUTOPA PeaIbHOT0 BPeMEHH /JIsl YIIPaBJIeHUs po00TOM
MAHHUIYJIATOPOM

Hean padorbi: pa3paboTka MOHHTOpA PEaIbHOTO BPEMEHM IS YIPABJICHHUS
POOOTOM-MaHUIYJISITOPOM.

Teopernueckue cBeIeHUA

Heobxoaumocth pa3pabOTKM CHUCTEMbBI JUCTAHLMOHHOTO KOMIIBIOTEPHOTO
yIOpaBlIeHUs! Ha MPAKTHUKE MOXKET ObITh CBsI3aHA, HAIIPUMEpP, C BPEAHBIMU U OMACHbI-
MU yCIOBHUSIMU pa0bOThI poOOTa-MaHUITYIATOPA (PaMOaKTUBHOE U3IIy4Y€HHUE, 3ara3o-
BaHHOCTb, OMACHOCTh B3pbIBa). B 3TOM ciyyae mii MUHUMU3ALUMU JJIMHBI TPOBOJ-
HBIX CO€AMHEHUI YNPaBISAIOIINI KOHTPOJUIEP YCTAHABIMBAETCS HEMOCPEACTBEHHO Ha
po0oTe, a KOMITBIOTEP BHIHOCUTCS U3 OMACHOM 30HBI U COEAMHSIETCA C KOHTPOJIIIEPOM
no cereBoMy HHTepdeiicy, Hanpumep, RS-485. B cnyuae HeobxoauMocTu poOOT
MOJKET OBITh JOIMOJHUTENIBHO OCHAIIEH BUIEOKaMEPOM, n300pakeHUe ¢ KOTopoil Oy-
JIET TPAHCIUPOBATHCS HA MOHUTOP KOMIIBIOTEPA.

[IporpammHoe obecriedyeHre KOMIBIOTEPA, B HAIIEM CIydyae MOHUTOP peasibHO-
ro Bpemenu (MPB) Trace Mode, 1omkHO pemath cleayronye 3a1aqu:

1) KOHTpPOJbL MOJOXKEHUs padodero opraHa podOOTa-MaHUIYJISTOpa (3HAUYECHUS
CUETUMKOB IO KOOpAMHATaM, COCTOSIHME KOHIIEBBIX BBIKJIIOUATENIECH, MOJOXKEHHE
IITOKA COJIEHOM Ia) BO BCEX peXKUMAaX padOThI;

2) npsiMoe ympaBieHHe IPUBOJaMH poOOTa MAHUITYIIATOPA B pexkume «Jlucran-
LIHOHHOE YIIPaBJIECHUEY;

3) 3amyck moAmporpaMM WHUIMATN3AIUNA U PaOOTHI.

JIOTIOJTHUTENBHO MOTYT OBITH PEATU30BaHbI CIEAYIOIINE BO3MOKHOCTH:

1) rpadmyeckas Buzyanuzaius paboTel poO0Ta Ha KKOOPIUHATHOU CETKEY;

2) mpoCMOTp U peaaKkTupoBaHue GperMoB MPOrpaMMbl IEPEMEIICHNUS;

3) 00yuyeHue poboTa KOMaHIaMH MOHUTOPA PEATBLHOTO BPEMEHH, U JIP.

Teopetudeckue cBeneHus o B3aumojaecTBuu Trace Mode ¢ KOHTpoJIepoM
Siemens S7-200 npuBeaeHsl B gabopaTtopHoit padote NeS5S. Onucanbl crielUaIbHBIN
IpaiiBEp M €ro HaCTPOiKa, a TaKKe CIocoObl 0OpalleHus: K 00JacTsIM MaMsITH KOH-
TpoJIIepa.

B nanHoii pabore MHQOpPMALMOHHBI OOMEH MEXIYy MOHHUTOPOM pPEaIbLHOTO
BPEMEHU U KOHTPOJUIEpOM OyAeT BKIIOYaTh B ce0sl Mepenavy Kak «aHaJOrOBBIX)»
CUTHAJIOB (HalpuMep, 3HaYCHUM CUETYMKOB), TAaK U IUCKPETHBIX (BKIIOYCHHE MPUBO-
JI0B, ONPOC KOHEYHBIX BBIKJIIOYaTenel). Huke onmmcaHa TEXHOJIOIMs OpraHu3aliu
JUCKPETHBIX KAaHAJIOB HA IPUMEPE KaHAJIOB OIIpoca 00s1acT BXo10B | koHTposuiepa.

[Tycts, Hanpumep, TpedyeTcs onpamubath Bxoabl 10.0 — I1.7. Co3ganum o0beKT
DInput, B Hem — kanan DIl _In ¢ HacTpoiikamu npeacTaBieHHbIMM, Ha puc. 1 (cme-
menue — 0000, Tum — Discretelnputs(WORD)).
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FaHan ¥aanuTte Aof3aEMTe B 0BtekT  [paBka rpynnogad

EaHa KA PAZMEPHOCTE  THN Ei

MO
| DI_In [ = =] B [Dumka T
a|[koHTPz  =||PR =]

D12

Input 1.0 Rt |] 0
Input 1.1
lnput 1.2 PLCaddr || 2

jnput 1.2 Oftset__ || 0ooo

nput 1.4

Input 1.5 Area | I DizcretelnputsMw0ORD]
Input 1.6
Input 1.7 | I
| nao

Input 0.1 = []
2]
P i ol ol o

q:'HJ'II:-Tl:II:IBaTb“ H aiimia | I 16
Puc. 1. Kanan DI1 _In

JlaHnHbIN KaHan BMemaeT B ce0s 16 mpocThix OMTOBBIX KaHaANOB. [y TOro, 4TO-
Obl pa30UTh €ro Ha MPOCThIE, HEOOXOAUMO B PEKBU3UTAX KaHala MOCTaBUThH YMCIIO
out — 16 (puc. 2) u pa3z6outs ero no ouram («Kanam» — «Pa30utb moOUTHOY).

. YnpaeneHue I CoofileHHA B OTYET TREEOr | K.onMpoBka curHana I
OcHOBHEIE Macki 1 arynaumra TpaHznALMA
|Yoraroeka ™ | Yueno 6ur [ 16~ =
rrrrrrer . ps
[0 rrrrrrrr LS ol ol T
rpepam - Il‘|'3'3'3'3 o o
Napattoe [~~~ -~
L N o
FEEEEEErE p
|HecoBmecTiocTh r — L

FErrrErer R ol

IT rErrrrrr Im TeHaeHUMA I
oK I OTreHa |

Puc. 2. PexBusutsl kanana DI1 In

B utore nmomyyaem crnmcok u3 16 mpocThIX KaHAIOB. Jlajee mepernMeHOBbIBaEM
ux cooTBeTcTBYyrOIUM 00pa3zoM (Input 0.0 - Input 1.7). Caeayer oOpaTuTh BHUMaHUE
Ha TOPSAZIOK cienoBaHus kaHasoB: kaHai Input 0.0 (puc. 3) OyaeT COOTBETCTBYET Je-
Batomy Outy KaHaia DI1 In (ATTR = Bit 9), a kanan Input 1.0 (puc. 4) — nepBomy
outy (ATTR =Bit 1).
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i1

KaHan ¥aankTe MofaEWTe B obbekT [pagka rpynnosan

KAHA; HMS PASMEDHOCTE T
I [rput 0.0 I J II J _I |Dmuﬁ|<a
[nput 1.6 _I IK.-'-‘-.H.-’-‘-.J'I J IKDanDBaTb j

W I Dlrput
-
T —
it 07 I
:QEEE o hd [ OsE=omzp-0)
I.ﬂaT'-lHK no

Ceseema] [0 [ 55 [ [ [ o [

‘:F'H.I'Iprl:IEFaTb“ H air | I 25
Puc. 3. Kanain Input 0.0
—IEix

KaHan ¥aanuTte fofaEdTe B 0BtekT MpaBka rpynnosas

EaHamn [4e1a Pa3MEPHOCTE THN

I Input 1.0 I JII J _I |Elumﬁ|qa |
i%__l IK.-'-‘-.H.ﬂ'-.J'I jIKDanDBa‘rb j
[rput 1.1 || Dnput

Imput 1.2

Input 1.3 || DI1_In

Input 1.4 -

input 15 &“ Bit1

Irput 1.6 Tirne/Mazk || 0

[mput 1.7

[mput 0.0 ||

::Eﬂ: S 12 hd | [ UsE=OmMaP=0)

. . . . IKB BEEQE N0 &
Kaaponca | 00 [ o0 [ [ [ [0 [ oo [

‘:PHJ'Ile:IDEFEITb“ Haimu | I 18

Puc. 4. Kanain Input 1.0

AHaJIOTUYHO OPraHU3yI0TCs KaHaibl OOMeHa ¢ 001acTIMU MaMATH KOHTpoJuIepa
Q u M. Ob6meH ¢ obnacTeio Q HE0OX0aUM I BKIHOYEHUs TpuBOA0B. O06macte M
PEKOMEHIyEeTCsl UCTIOIB30BaTh AJIs Mepeaadyu KOMaH, B YACTHOCTH 3aIycKa MOAIpo-
rpamMM. Kpome Toro, 6uthl 3TOi 00nacTu OyayT ONMpAaIIUBaTHCS AJIS MOJyYEHUsl UH-
dbopMaluu 0 COCTOSIHUU MPOTrpaMMbl (HAllpUMep, O PEXKUME YIIPABJICHUS) WU CaMo-
ro pobota (Hampumep, o MOJOKEHUH ITOKA COJICHON/IA).

3agaHue

1. Pa3paGoTtath MOHUTOp peanbHOTO BpeMeHnu Trace Mode miis yrpaBieHus po-
00TOM-MaHUITYJIATOPOM.

8

O



2. MoaudunupoBaTh MporpaMMy YIpPaBIEHUS KOHTpOJUIepa, 00ecrednB BO3-
MO>KHOCTB B3auMoieiictsusg ¢ MPB.
3. AnpoOupoBaTh CUCTEMY U IIPOJIEMOHCTPUPOBATH €€ padbOTy MPENOJaBATENO.

Conep:xanue oryera

1. ba3a kaHasi0B U 3KpaHHbIE POPMBI MOHUTOPA PEATLHOTO BPEMEHHU.
2. IIporpamma kouTposiiepa B npeacrapieHusx LAD, STL u FBD (no6aBnen-
HbIE W/WJTM U3MEHEHHbIC KOMIIOHEHTHI).

KonTpoabHbIe BONPOCHI

1. Kakue npeumymiecTBa JA€T HCIOJIb30BAaHUE KOMIIBIOTEPHOTO YIpPaBICHUS
POOOTOM-MaHUIYISTOPOM TIEpe paHee pa3paboTaHHON CUCTeMO?

2. Onumure kaHansl MPB, oTBewaroiine 3a KOHTPOJb TEKYILETO IMOJIOKEHHE
po0OoTa M COCTOSTHUS €ro paboyero opraHa.

3. Onummre ka"Haiel MPB, oTBewaromue 3a mpsiMoe yIpaBi€HUE NPUBOJAMHU
poborTa;

4. Onumure ka"nansl MPB, oTBeyaromue 3a 3amyck mognporpaMM MHULAAINA3A-
IIUU U PabOTHI.

5. OnuumTe U3MEHEHUs, CACIaHHbIE B MPOrpaMMe YIpaBjieHUs poOOTOM Jis
opranuzanuu B3auMojenctus co SCADA-cUCTEMOM.
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IIPUH/IO/KEHHUE. Kpamkoe mexnuueckoe onucanue npuéopoe u ycmpoicme
1a00pamopHvIX CMeHo06

1. CPU Siemens S7-200

Cepust S7-200 — 3T0 psii MUKPOTIPOTPAMMHUPYEMBIX JJOTHYECKUX KOHTPOJUIEPOB
(MUKPOKOHTPOJIEPOB), KOTOPbIE MOTYT YNPABIIATh PA3HOOOPA3HBIMU MPUKIIATHBIMU
cUcTeMaMu aBToMatu3alu. KoMnakTHas KOHCTPYKIMS, HU3Kasik CTOMMOCTb U MOIII-
Hasl cUCTeMa KOMaHJ JieJlatoT KOHTpoJuiepbl S7—200 uaeanbHbIM CPEACTBOM pellie-
HUS JJI9 yIPaBICHUS MaJbIMH TPUIOKEHUSIMH. bosbiioe pasHooOpa3ue Mojenei
S7-200 u MHCTpyMEHTaJbHBIE CPEACTBA MPOTpaMMHUpPOBaHUS Ha ocHOBe Windows
o0ecreunBarT HEOOXOIMMYIO THOKOCTh TIPU PEIICHHUH 3a7a4 aBTOMATH3AIIH.

CemelCcTBO MOpPOrpaMMUPYEMBIX JIOTUYECKUX MUKPOKOHTPOJUIEPOB (MHUKPO-
[JIK) S7-200 MOKeT ympaBisiTh LIUPOKUM CIIEKTPOM YCTPOMCTB ISl PELICHHS 3a1a4
apromaTuzauuu. S7-200 KOHTPOIUPYET BXOABI U U3MEHSIET BBIXOAbI MO YIIPABICHU-
€M MPOrpaMMbl MMOJIb30BATENSA, KOTOPAsk MOXKET COJEPKATh OYJIEBbI JIOTUYECKHUE OTle-
pauuu, GYHKIMHU CUYE€Ta U BPEMEHH, CIOKHBbIE MaTeMaTHUYECKUE OTEpalMU U Orepa-
IIUU 110 0OMEHY JNaHHBIMU C APYTUMH UHTEIUIEKTYaIbHBIMU yCTpoicTBaMu. biarona-
psl KOMITAKTHOM KOHCTPYKLIMH, THOKON KOH(MUTYypallud U MOUTHOMY Ha0Opy KOMaHJ
S7-200 B BbICIIEH CTENEHU MPUTOACH JJI PELISHHUs IIMPOKOTO CIEKTpa MPUKIIATHBIX
3a/lay ynpaBJICHUS.

B Tab6n. 1 npencrabnensl Texuuueckue nanHeie CPU 226 ¢ peneliHbIMH BBIXO-
JlaMU, KOTOPBII BXOJUT B COCTaB CTEH/IA.

Taomuna 1. Texanueckue nauusie CPU 226

ITapametp | 3HaueHHe
[TamsTH
Pa3mep nporpamMmbl 0J1b30BaTENS
¢ penaktupoBaHueM B pexnme RUN 16384 Gaiit
0e3 penakTupoBanus B pexxume RUN 24576 GaiiT
JlanHbIe MOIB30BATENS 10240 Gaiit
Bydepuzanus (Momnbiii  konaencarop)| Tum. 100 wac. (mun. 70 gac. mpu 40°C)
(Bo3MOkHa Oartapeiika) Tum. 200 gaei
BXo0/161/BBIX0 1B
JIMCKpeTHBIE BXOIBI M BBIXOIBI 24 Bxona/16 BeIX0/10B
AHaIOTOBBIE BXOJIbI U BHIXOJIBI HET
[{udgpoBbie BXOIbI U BBIXOIbI 256 (128 BxonoB/128 BBIXOI0R)
(oOpa3 mporiecca)
AHaJI0TOBBIE BXOABLI U BBIXOIBI 64 (32 Bxojaa u 32 BeIX0/a)
(oOpa3 mporiecca)
Makc. KOIM4ecTBO MOYJIEW pACIIUPEHUS 7 Monynen
Makc. KONIMYECTBO HHTEIUIEKTYAJIBHBIX 7 Monynen
MOJTyJIEN
Bxoapl 1114 peructpanyy UMITyJIbCOB 24
CKOpOCTHBIE€ CUETUUKHU Bcero 6 cueTunkoB
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[TapameTp 3HayeHue
oaHo(a3HbIC 6 ipu 30 xI'1x
nByX(ha3HbIe 4 pu 20 xI'x
WMItyibCHBIE BBIXO/IBI HET

OO0uue 1aHubIe

Taiimepsl Bcero Taitmepos 256;
4 Taimepa (1 mc);
16 Taiimepos (10 mc);
236 taiimepon (100 mc)
CueTunku 256 (c 6ydepuzarueit OT KOHAEHCATO-

pa OOJIBIIION €MKOCTH WJIU OaTapeiiku)

CHCHI/IaHLHaH IHaMATb

butsl BHyTpeHHel namsatu. CoxpaHstoTCs
IpU MOTEpPE MUTAHUS

256 (c 6ydepuzanueit oT KOHACHCA-
TOpa O0JIBIION eMKOCTH Wi OaTa-
petiku) 112 (coxpaHsroTCs B
OCIII3Y)

[IpeppiBanus1, yIipaBisieMble BPEMEHEM

2 ¢ paspemieHueM | mc

[IpepriBanus mo GpoHTY CUTHAIIA

4 no HapacTaroemMy u/wim 4 mo yobl-
BaronieMy GpoHTY

AHaJIOTOBBII TOTEHIIUOMETP

2 ¢ paspernieHueM 8 OUTOB

CKOpOCTh BBITIOJTHEHHUSI OYJIEBBIX Olepa-
1805051

0,22 MKC Ha KOMaHy

Yacel peaibHOTO BpeMEHH

Bcerpoennsbie

I[OHOJIHI/ITCJILHBIC CBbCMHBIC MOJIYJINU

ITamsTh 1 GaTapeiika

BcTpoennsie cpenicTa jis 0OMeHa JaHHBIMU

[TopThl (¢ OrpaHMYEHUEM MOIITHOCTH )

2 mopta RS-485

Ckopoctu nepenauun PPI, DP/T

9,6; 19,2; 187,5 xbox

Ckopoctu mepeaadu AJjis CBOOOJHO TMpO-
rpaMMHUpPYEeMOTO 0OMEHa TaHHBIMU

ot 1,2 xkbox 115,2 xbox

Makc. qymmHa Kka0ess Ha CETMEHT

C raapBaHMYECKH pa3BA3aHHBIM MTOBTO-

putenem: 1000 m 1o 187,5 kbox, 1200

M 10 38,4 kbona. be3 moBropuTens 6e3
rajbBaHUYECKOM pa3Bs3koi: S0 M

Makc. KoaIM4ecTBO CTaHIIUMI

32 Ha cermMeHT, 126 Ha ceTh

Makc. KOJIMYECTBO master-ycTponcTB

32

JIByXTOYEHYHOE COENMHEHHE (PEXKUM mas-
ter-ycrpoiictsa PPI)

Tla (NETR/NETW)

Coenuuennsa MPI

Bcero 4, 2 3ape3epBupoBansl (1 mis
yCTpOHCTBA MPOrpaMMHUPOBaHUA U 1
JJ1s1 TAHEJIN oTiepaTopa)

B tabnuiie 2 npeacTaBieHbl TEXHUYECKUE JaHHbIE JUCKPETHBIX BX010B CPU
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Tabnuna 2. Texaudyeckue qaHHbIe TUCKpeTHBIX BXog0B CPU

[TapameTp

3HaueHune

Tun

OO6bI4Has OJISIPHOCTH/00paTHAs MO-
asipHocTh (1 EC Tumn 1 -oObryHas mo-
JISIPHOCTB)

HomuHanbHOE HanpspkeHue

Tun. 24 B nocT, Toka npu 4 MA

Makc. A0IMyCTUMOC JIMTCIIBHOC HaIIpAa-
KCHUC

30 B mocT, TOoKa

Bbpocok HanpsbkeHust

35 B nmocT, Toka B Teuenue 0,5 ¢

Jloruka 1 (MuH.)

15 B nocrt, Toka nipu 2,5 MA

Jloruka 0 (makc.)

5 B nocr, Toka nipu 1 MA

Bxonnas 3anepxka

Hacrtpausaercs (ot 0,2 10 12,8 mc)

[Ipucoenunenue 2-mpoBOAHOTO TaTYUKA
omzoctu (Bero)
JlonycTuMBbI TOK yTeuKH (MaKc.)

IMA

DnexTpuueckas pas3Bsizka (IOJIEBBIX YCT-
POMCTB C JIOTUKOM)
OnTuueckas (ralbBaHHYECKAs )

[loTeHIMaIBHO pa3BA3aHHBIE IPYIIIIBI

Ha

500 B nepem. Toka B TeyeHue 1 MuHy-
ThI
CMm. cxeMy coeTMHEeHU I

OI[HOBpeMeHHO BKIIFOUYCHHBIC BXOAbI

Bce

Jnmuna kabesnst (Makc.)
SKpPaHUPOBAHHBIN

HE DKPAaHUPOBAHHBIN

500 M m1st OOBIYHBIX BXOZ0B, 50 M 11
BXOJIOB CKOPOCTHBIX CYETUYMKOB
300 M i1t OOBIYHBIX BXOI0OB

B 1a6n. 3 mpencraBiieHbl TEXHUYECKHE TAHHBIE TUCKPETHBIX BbIx0a0B CPU.

Tabmuna 3. Texaudyeckue qaHHBIE TUCKPETHHIX BBIX010B CPU

ITapameTp

3HayeHune

Tun

Ci1a00OTOYHBIA KOHTAKT

HomunanbHOE HanpspkeHne

24 B nocrt. Toka uiu 250 B nepemen-
HOT'O TOKa

Jlnara3oH HanpsKeHUU

ot 5 1o 30 B mocT. TOKa
i oT 5 10 250 B
nepeM. Toka

Bpocok Toka (makc.)

5 A B TeueHue 4 ¢ Ipu OTHOCUTEIBHOU
mmtenbHocTH 10%

HoMmuHanpHBII TOK Ha OOWUH BBIXO]]

(Makc.)

2A
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[TapameTp 3HayeHue
HoMuHanbHBIN TOK HA TPOBOJI (MaKC. ) 10 A
YacToTa cienoBaHus UMIYJbCOB (Makc. ) 1T’
JlmuHa kabens (Makc.)
SKpaHUPOBAHHBIN 500m
HE SKpaHUPOBAHHbIN 150m

CPU S7-200 uMerOT B CBOEM PACHOPSIKEHUU UCTOYHUK MUTAHUS TATYMKOB, KO-
TOpPBIA nocTaBiseT 24 B mOCTOSSHHOTO TOKa ISl BXOJOB, JJIsl MUTAHUSL KATyIIEK pelie
Ha MOJIYJISIX PACIIUPEHUS U IpYyrux norpedureneii. Ecam moTpeOHOCTH B MOITHOCTH
MIPEBBINIAIOT BO3MOXKHOCTH MCTOYHHKA MMUTAHUS JATYNKOB, TO HEOOXOIUMO TTOIKITIO-
YUTh K CUCTEME BHEITHUN UCTOYHUK NUTaHUA 24 B MOCTOSIHHOTO TOKA.

2. IIpeoOpaszoBarens yactorsl ABB ACS 300

OCHOBHBIE TEXHUYECKHE JTaHHBIE:
Bxonnas yactora 48 — 63 I'w.
Bxonnoe nanpsoxkenue 380 — 400 B.
HomunansHbIN BXOAHOM TOK 3,9 A.
Brixoanas yactora 0 — 500I'g
Brixonnoe nanpstbkenue 0 — Uy,
HomunanbHBIN BRIXOJHOM TOK 3,2 A.

brok-cxema npeobpazoBaTes puBeIeHa Ha puc. 1.

Ha puc.1 noka3ansr:
| — ntara ynpasieHus;

2 — maHenb yNpaBJieHHMs, MOJKII0OUaeMasl uepe3 MmocieA0BaTeIbHbIN HHTepderic

RS 232;
3 — amanTep (10 3aKazy);
4 — aganTepsl MHH (10 3aKa3y);

5 — aHayoroBbIN BXOJ, KOHPUTYpUpyeTCs yepe3 X5;
6 — uudpoBbIe BXOIbI, KOHGUTYPUPYIOTCS Yepes S1;

7 — GJI0K ynpaBJICHUS;
8 — raJbBaHUYECKOE Pa3/ICICHHUE;
9 — BEHTWJIATOD;

10 — oOGpatHast CBsI3b 110 TOKY U HAMPSKEHUIO/yTIPaBIIEHUE KITIOUaMH;

11 — UICTOYHHUK MUTAHUS;

12 — TopmoO3s1Mi IpephIBATENb;

13 — nuHelHbIN ApOCcceb;

14 — BBIXOIHOM JIpoccenb (Mo 3aKasy);

15 — panuodacToTHBIN GUIBTP (110 3aKa3y);

16 — nunHelHbIE Apoccenu (10 3aKazy);
17 — panno4acTOTHBIN PUIBTD;

18 — BBIIPSIMUTEND;

19 — cxema npeaBapuTEIBLHOTO 3apsia;
20 — uHBEpTOP;
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Puc 1. Briok-cxema ACS 300.

21 — rnaBHasg cxeMa;

22 — TopMO3HO#1 6J10K (TI0 3aKa3y);

23 — TOpMO3HO#1 pe3ucTop (1o 3aKazy).

Cxema NOAKIIOUYEHUH 1IeTiel ynpaBieHus oKa3aHa Ha puc. 2.
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(13 | RO 11 |
[14 | RO 12 | Relay 1 output 0
18 | RO 13 |

8
17
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Relay 2 cutput 7

Puc. 2. Cxema coequHeHUH LIeTIeN yIpaBIeHUs
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Ha puc. 2 o00o3HaueHsI:
1 — 610K coequHeHun XI;
2 —pexuMm «Crangapt»: Crapt/Cror;
PeBepc;
[TocTostHHAsE CKOPOCTBH;
[TocTostHHAsE CKOPOCTH;
ACC/DEC2 (BTOpOiif BapraHT
YCKOPEHUS/3aMeJICHNUS ),
3 — pexum «TpexnpoBognoit»: Crapr;
Cror;
Pesepc;
ITocTostHHAsA CKOPOCTH;
ITocTostHHAs CKOPOCTH;
4 — pexxuM «AnbTepHaTUBHBIN»: CTapT BOEpe;
CrapT Hazan;
[TocTostHHAs CKOPOCTH;
[TocTostHHAs CKOPOCTH;
ACC/DEC2;
5 — pexuMm «MoTtop-noteHurnomeTp»: Crapr;
Pesepc;
YBeaU4YeHUE 4acTOThI;
YMEHBIIICHHUE YaCTOTHI;
ITocTtostHHAsA CKOPOCTSH;
6 — BbIXOJ pene 1;
7 — BBIXOJ peie 2.
Pexxum paboTel mpeoOpa3oBarenst yCTaHaBIMBACTCS MOCPECTBOM CIIEHAIBHOTO TIepe-
KJTFOYATEIIsl HA MOHTAKHOM T1ate. [IJ1s JocTymna K MepeKimtodaTento He0OX0MMO IEMOHTHPO-
BaTh JIMLIEBYIO MaHENb YIPABJICHUS U CHATh MIEPEHIOIO KPBIILIKY MpeoOpa3oBaTesis

3. IlpuBOAHBIE MEXaHM3MbI POOOTA-MAHUIYJIATOPA

[IpuBOIHON BIEKTPOMEXAHUYECKU MOMYJb JJISl BpAlAaTEJIbHOW KUHEMAaTH-
4yecKoM mapel poboTa paszpaboTaH Ha 0aze cepuiHOro ’ekTpomexanusma M3K-2,
JUTSL IOCTYTIATENBHBIX Map — Ha 06a3e anekrpoMexann3zMoB MII-100 u M3K-3.

OCHOBHbBIE TEXHUYECKHE IMapaMETPhl JICKTPOMEXAaHU3MOB (CKOPOCTh BpallleHUS
BBIXOJTHOTO Bajia, pa3BUBAEMbIi MOMEHT, BECOTa0apUTHBIC XapaKTEPUCTUKHN) HanOO-
Jiee TOJTHO OTBEUAKOT TPEOOBAHUSAM, MPEIBSIBISIEMBIM K MPUBOJAHBIM YCTPOMCTBAM
MaHUIYJIATOPOB.

Bo MHOrux ciy4asix npu BBIIOJHEHUH TEXHOJOTUYECKUX Olepaluil He Tpe-
OyeTcss 3HAYUTENBHBIX CKOPOCTEH, a MPEABSBISIOTCS TOBBINIEHHBIE TPEOOBAHUS K
TOYHOCTH MAHUNYJIUPOBAHUS U HAACKHOCTH KOHCTPYKIIMU. YCIOBUSI DIIEKTPO-
0€30ITaCHOCTH TaK)Ke UTPAIOT HE TMOCJEAHIOI POJib, YTO OBLJIO YUYTEHO IPH BBHIOOpE
JUIS1 BCEX DJIEKTPUUECKUX M MUTAIOUIMX HAMPSKEHUI He Bbiiie 24 B.

[TapameTpbl UCIIOIB3YEMBIX AIEKTPOIPUBOIOB ITOMEIIEHHI B Ta0aunax 1, 2 u 3.

Ta6mumna 1. [Tapamerpsr M3K-2
| [Tapametp | 3HaueHue napameTpa |
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Hanpsoxkenue nuranus, B

27

Toxk, A 3
MomtHocTs, BT 10
KonnuectBo 060poTOB, 06/MUH 12500
Bec, xr 2,5
Brixoanoi momeHT, Hm 27
YT0J1 1OBOPOTA HCHIOJHUTEIBHOM OCH, Tpaj 90

Ta6numna 2. [Tapamerpsr M3K-3

[Tapametp 3HaueHue napamerpa
Harnpsixenue nuranus, B 27
Tok, A 3
MomHoCTh, BT 10
KoanuectBo 060poToB, 06/MuH 10000
Bec, xr 3
Ta6numna 3. [Tapamerpsr MI1-100
[Tapametp 3HaueHue napamerpa
Hanpsikenue nuranus, B 27
Tok, A 2,7
MomHocTh, BT 8
KonuuectBo 060poTOB, 06/MUH 274,6
Bec, kr 2

I/ICHOJIBBYCMBIC ABUTATCIIN ABJIAKOTCA ABHUIaTCIIAMH ITIOCTOAHHOI'O TOKa C IIO-

CJICO0BATCIbHBIM B036Y)KI[6HI/ICM.
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