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BBEJAEHUE

JlaHHOE PYKOBOJICTBO COJEPKHUT OMHUCAHUE si3blka nporpammupoBanus LAD mis
S7-300/400. ITepBas pabota mocseHa 0030py cucteM aBroMatusanuu S7-300/400 u
ocHoBaM padoTsI co cpenoit TIA Portal. Cenyroine paboThl aapecoBaHbl HAYMHAIOIIAM
nons3oBaressM TIA Portal wmu nonp3oBarensm, nepexomsimum K T1A Portal ot pabotsr
C CUCTEMaMHU YIIpaBJIeHUs Ha 6a3¢ KOHTAKTOPOB U pEJIe.

Omnucanbl 6a30Bble (PYHKIUU AJI1 JUCKPETHOIO YNPABICHUS C MOMOILIBIO SI3bIKa
nporpammupoBanuss LAD u mnokazaHo, Kak C T[OMOIIbIO JBOUYHBIX (DYHKIIHIA
npeoOpa3yloTcss 3HAUEHUS CUTHAJIOB. 3JeCh NPEACTaBICHbl OCHOBBI JIBOMYHBIX
BBIYMCIICHU, padoTa KomMIaparopa, npeoopa3zoBaHue TUIOB JaHHbIX. Mcnonb3ys LAD,
Bbl cmoxeTe 00pabaThiBaTh yIPABIIAIONIYIO TPOrpaMmy (YIpaBiIsTh X0JI0M BBITOJTHEHUS
IpOrpaMMbl) U pa3padaTbiBaTh CTPYKTYPHBIE IPOTPAMMBI.

Bbl cMokeTe co34aTh UUKIWYECKH BBINOJIHSIEMYI0 OCHOBHYIO Iporpammy, Bel
TaK)K€ CMOXETE HCIOJIb30BaTh YINPaBIsieMble COOBITUSMHU MOANPOTrPAMMBI, TaKHE KaK
HOJIIPOrpaMMbl, YIpaBIsi€Mble IOBEIECHUEM KOHTpOJUIEpa IpHU 3aIyCKe, a TaKKe

noANporpaMMbl 00pabOTKH OUTMOOK WITH MTPOSIBICHUM HEUCTTPABHOCTH.



IIpakTnyeckas padora Ne 1

[Tporpammuoe obecneuenue koutposuiepoB SIMATIC. [IporpamMmmbl, BXOJSIIME B TAKET
TIA PORTAL. 3nakomctBo ¢ TIA PORTAL. Co3nanue npoekra. Kondurypuponanue
annapaTHoi yacTu. OCHOBHbIE HACTPOUKHU

Teopernueckasi 4yacTb

[Iporpammupyembiii  koHTposuiep SIMATIC S7-300/400 umeeT MOAYJIBHYIO
KOHCTPYKIMIO U BKJIFOYAET B ce0d CIEAYIOIINE KOMIIOHEHTHI:

* Croiiku (Rack):

CTOMKH HCHOJB3YIOTCA ISl Pa3MEIICHUS B HUX MOIAYJIEH M MJI1 COCIUHEHHS
MOCJIETHUX JIPYT C APYTOM.

 Uctounuk nutranus (PS "power supply"):

HMCTOYHUK MUTAHUS 00ECIIEUMBACT BHYTPEHHNE HAMPSKCHUS TUTAHUS.

* [{enpanbhsriii mporeccop (CPU "central processing unit™):

HEHTPAIBbHBIN MPOIIECCOP UCIIONIB3YETCS I pa3MelIeHUsI U 00pabOTKU MPOTPaMMBbl
MOJIb30BATES.

» UnTepdeiicapie moaynu (IM "interface module™):

UHTEpPEHCHbIE MOYJI UCTIONB3YIOTCS JIsl COEUHEHUS CTOEK APYT C APYTOM.

 CurnanbHble Moaynu (SM "signal module™):

CUTHAJIbHBIE ~ MOJYJIM  HWCIOJB3YIOTCA  JUIsl  MpeoOpa3oBaHUs  CHUTHAJIOB,
MOCTYMAIOIMIMX OT MPOLECcca, BO BHYTPEHHHE CUTHANbBI IJIs1 MOCIEAYIoleid 00paboTKu
WJIM B IUCKPETHBIC WM aHAJIOTOBBIE CUTHAJIBI JIJIs1 YIIPABJICHUS IPUBOIAMHU.

» OynknuoHanbHble Moaynu (FM "function module"):

dbyHKIIMOHATBHBIE MOAYJIU HEe 3aBUCAT 0T CPU, ucnonb3yroTcst il BBITIOJHEHUS
CJIOKHBIX WJIM 3aBUCSIIIUX OT BPEMEHU MPOLIECCOB.

» KommyHnukarmonssie mporieccopsl (CP "communication processor"):

KOMMYHUKAIIMOHHBIE MPOLIECCOPHI UCTIOJIB3YIOTCS JIS CBSI3U C MOJICETSIMU.

e [Ioncern:

MOJCETH MCIOJB3YIOTCS JJISI CBSI3M MPOrPAMMHUPYEMBIX KOHTPOJUIEPOB JPYr C

JIPYTrOM WJIM C APYTUMH YCTPOUCTBAMM.



[IporpammupyeMblii KOHTPOJIJIEP (MM CTAHLMSA) MOXKET COCTOSTh U3 HECKOJBKHX
CTOEK, KOTOpBIE CBSA3BIBAIOTCS APYT C APYTOM MOCPEICTBOM IIUHBI. MICTOUYHUK nUTaHMS,
CPU u I/O moaynu (Mogynu SM, FM u CP) BkItouaroTCs B LIGHTPaJIbHYIO CTOUKY. Eciu
s [/O mMonmynelr HETOCTAaTOYHO MecTa WM HeoOXoauMmo vacTh uiu Bce I/O momynu
pa3MECTUTh BHE LEHTPAIBHOM CTOMKHA, TO B TaKUX CIy4dasX MCIOJIb3YIOT
JOTIOJIHUTENIbHBIE CTOMKHA [ CTOMKM pacCIIMpPEHHUs, KOTOPbIE COEIUHSIOTCA C
IEHTPaJbHOW CTOMKOW TOCPEeACTBOM HHTEphEHCHBIX MOoAyjei. Takxke BO3MOMXKHO
MOJKIIOYEHHUE K CTAHIIUU PACTIPEIEICHHBIX BXOI0B/BBIXO/IOB.

Llenmpanuzosanuas xonguzsypayus

[Iporpammupyemslii KoHTpouiep S7-300 MO3BOJSET BKIIOYUTH B LEHTPAJIBHYIO
MOHTXHYIO CTOHKY JI0 8 BXOIHBIX/BBIXOJHBIX Moxayiei. Ecinu Takas omHopsiaHas
KOH(Urypalusi KOHTPOJIJIEpA HE SIBISIETCS TOCTATOYHOM, TO BO3MOXKHBI JIBa BapHaHTa
pacmupeHuss kKoHurypauuu npu ucnoibzoBaHuu CPU 314 umu Gonee MOLIHBIX
IIPOLIECCOPOB:

* WIN BAPUAHT ABYXPSAIHON KOH(PUTYpaluu, UMEIOIIEH LEHTPaJbHYI0 CTOMKY H
OJIHY CTOWKY pacHIMpeHusi (MpU UCIOJIb30BAaHUU MHTEpQehcHbIX Moaysei IM 365 u ¢
PACCTOSIHMEM JI0 OJTHOTO METpa MEX]ly CTOMKaMHu);

* WU BapUaHT KOHQUTYpALMU, COCTOSIIEH MaKCUMAaJIbHO U3 4 PSIOB, T.€. KPOME
[EHTPAIbHONW CTOWKH, HMMEIOIIEH 110 3 CTOeK pacumupeHusi (MpuU HUCHOJIb30BAaHUU
uHTepdercHpix moayiei IM 360 u IM 361 u ¢ paccTosiHHEM A0 JECATA METPOB MEXKIY
CTOMKAMM).

Br1 MmokeTe 3a1e1CTBOBATh MAKCUMYM BOCEMb MOJYJIEH B CTOMKE. YHUCI0 MoayJen
MOKET OBITh OIPAaHUYEHO TAK)KE MAKCUMAJIbHO JOIMYCTUMBIM TOKOM MOTpPEOJIEHUS Ha
OJIHY CTOMKY, KOTOpbIii cocTaBisieT 1.2 A (mst CPU 312 IFM MakcuMalibHO 10ITYCTUMBIA
TOK motpebnenust coctapisier 0.8 A). Moaynu cBsizanHbl MeXay co0OMl BHYTpeHHEH
IIMHOM CTOWKH, obOecrieunBaromie ¢pyHkuuu P- u K-mun. s cBsa3u Moayseit apyr ¢
JPYrOM B CTOMKax CIyXaT JBE IIMHBI: MHUHA BXOA0B/BbIX0A0B (I/O wim P-mmna) u
KOMMYyHUKaliMoHHass wmuHa (wm  K-mwmua). [/O-mumHa  npenHasHavueHa ISt

BBICOKOCKOPOCTHOTI'O obMeHa BXOAHBIMH u BbIXOJHBIMH CHUTHaJIaMHU, a



KOMMYHUKAIIIOHHAs] IITMHA OOECIeYnBaeT OOMEH MEXIy MOAYISIMUA OOJBITUMU
nopimsiMi - JaHHbBIX. KoMmmyHnukarmonHas mmHa coemuaser CPU wu  uHTepdetic
nporpammatopa (MPI) ¢ (yHKIMOHATBHBIMU MOJYJISIMH W KOMMYHHKAllMOHHBIMU
poleccopamu.
Jlokanonwlu cecmenm wuHl
Oco0yi0 BO3MOXXHOCTh NMPU KOHPUTYPUPOBAHUU TPEJOCTABISIET HCIOJIb30BAHKE
npukiagHoro moayist FM 356 u3 cemeiicTBa KOMIbIOTepoB i apToMatuzanuu M7-300.
Mopayne FM-356 no3Bossier "pa3outs" uHTepdEHCHYIO IMIMHY MOJIYJEH KOHTpOJUIepa,
YTOOBl TOJIYYUTh KOHTPOJIb HAJ OCTABIIMMHUCS B "OTCEUEHHOM CETMEHTE IIUHBI"
MOJYJIIMHU i1 aBTOHOMHOI'O yMpaBJieHUsS UMU. B JaHHOM cllydae OrpaHUYMBaIONIIM
(bakTOpoM TaKKe SBISIIOTCS TAaKUE MMapaMeTphl, KaK YUCIO MOJYJIeH M cymMMapHas
noTpediisieMas UMH MOIIHOCTb.
IIpakTHyeckoe 3axanue
Co3nare HOBBIM mpoekT. B mynkre «Configure a device» coOpaTh ammapaTHYIO
KOH(HTrypalyio, BKIIOYAIOIIYIO B ¢€0s1 CIeAYIOIINE CTAaHIUU:
1) Cranmus S7-300;
2) Crannus S7-400;

3) JIBe cranuuu ymaieHHoro BBoaa/seiBoga ET-200S.

Kop3uHy ka0l cTaHIMM HEOOXOAMMO YKOMIUIEKTOBATh: MOJYJIEM ITUTaHUS,
MOJyJIEeM TMpolieccopa, MOAYJEeM BXOJHBIX JUCKPETHBIX CHUTHAJIOB, BBIXOIHBIX
JTUCKPETHBIX CUTHaANOB. Ilo >kenmaHuio M00aBUTh MOIYJIM aHAJIOTOBBIX CUTHAJIOB M
KOMMYHHUKAIIMOHHBIA MOJTYITb.

BHUMAHUE! Tunwvl 6cex mooynetl 6blopams camoCmosmenbHo (RPou3eoibHo) U3
svinadaroue2o kamanoaa!

[Toce koHpUTYpPUPOBaHUSI CTAHIIMI HACTPOUTH ceTeBoe coeauHenue. Crtannuoo S7-
300 u S7-400 coequnuts 1o cetu Ethernet. Cranmuro s7-300 u ET-2008S, a Taxke
craniuu S7-400 u Bropyto craniuio ET-200S coenuuauts 1o cetu Profibus. Cerepbie

azpeca BHIOPATH MPOU3BOJIBHO.



IIpakTH4yeckas padora Ne 2

[TporpammupoBanune SIMATIC B cpene TIA PORTAL. f3b1ku nporpaMMupoBaHusl.
burtoBble noruueckue HHCTPYKIKUM (Ha mpumepe s1361koB LAD u STL). 3nakoMcTBO ¢
cumyaTopoM KoHtposepa PLCSIM

Teopernyeckast yacTb

butoBbie ornyeckue MHCTPYKIMU padoTaroT ¢ AByMs uuciamu - 1 u 0. Ot nB8e
mupsl 00pa3yloT 0a3uc CHUCTEMBI CUMCIICHHS, Ha3bIBAEMOM JBOMYHOW CHCTEMOIA.
[udpser 1 u 0 HazpiBatoTca nBoMdyHBIMU UPpamu (binary digits) Wi mpocTo OUTaMH.
[Tpu paboTe co cxemamu, UCTIOJIBb3YIOIMMHU KOHTAKThl U KaTYLIKH, 3HaueHHe | o3Havyaer
aKTUBHOE COCTOSIHME WJIM NpOTEeKaHWe TOKa, a () — HEAaKTUBHOE COCTOSIHUE WJIU
OTCYTCTBHE IPOTEKaHHs TOKA. DUTOBBIE JIOTMUECKHME WHCTPYKLMH HHTEPIPETUPYIOT
cocTtosiHug curHaioB | m 0 u KOMOMHHMPYIOT MX IO MpaBujiaM OyJleBOM JIOTUKHU. DTH
KoMOMHanuu pAaroT pesynpraT 1 wnm 0, HazpiBaeMmblil Pesynbrarom Jloruueckoit
Onepamuu (RLO). butoBele JIorndeckue MHCTPYKIMU MPEIOCTABIISIIOT B PACIIOPSKEHHE
cieayromnme GyHKIUu:

HopManbHO OTKPBITBIN KOHTAKT

* ---| / |--- HopmasbHO 3aMKHYThII KOHTAKT

* ---(SAVE) Coxpanenue RLO B Oute BR

* XOR NCKJIFTOYAIOLIEE NJIN

* ---( ) BeixogHas kaTyiika

o -—-( #)--- [IpoMeKyTOUHBIN BBIXO] (KOHHEKTOP)

¢ ---|NOT|--- MuBepcust pe3yabTaTa JIOTHYECKOMH OepaIiuu

BrInonHeHne ciieyomnux HHCTPYKIUI IPOU3BOAUTCA TOabKO pu RLO = 1:

e ---( S) YcranoButs Beixoj B 1

* ---( R') CopocuTs BeixoA B 0

* SR S/R Tpurrep

* RS R/S Tpurrep

Jpyrue MHCTpYKIMH padOTaIOT MPU HApaCcTAIOUIEM WM MajiaroiieM (ppoHTe:

---(N)--- Beigenenue orpumareiasHoro ¢pponra RLO



---(P)--- Beinenenue nonoxurensHoro pponta RLO
* NEG Brinenenue orpuriarensHOTO ()pOHTA CUTHAIA
* POS Brigenenre nojgoxuTenbHOro (PpoHTa CUrHaia
* [IpomexxyTOUHOE UTEHHE

° HpOMC)KYTOIIHaSI 3aIIiuChb

---| |--- :(HopMabHO OTKpPBITHIN KOHTAKT) OyJIET 3aMBIKAThCS IPH COCTOSTHUH OUTA,
yKa3aHHOTO B KauecTBe <ajpeca™>, paBHOM | . Eciu cocTosiHue curHana rno ykazaHHoMy
aZpecy paBHO 1, TO KOHTAKT 3aMKHYT, U pe3yibTat Joruueckoi onepannu (RLO)paBen
1. Ecnu cocTostHME cUTrHaNa Mo ykazaHHOMY ajapecy paBHO 0, TO KOHTaKT pa30MKHYT, U
KOMaH/1a JaeT pe3ybraT Jjornyeckoil onepauuu (RLO) paBHbiii 0.

[lpr wcnonbp30BaHUM KOMAHIBI ---| |--- B TOCIeIOBaTENBHON IEMH, Pe3yabTar
ornpoca comnpsraercsa ¢ ourom RLO no noruyeckomy U. I1pu ncnosnbp3oBaHUN KOMaH/BI -
--| |--- B mapamnenpHO# Tenu, pe3ynbTar ompoca compsraercs ¢ O6utom RLO 1o
nornueckomy WJIN.

---| I |--- (HopmanbHO 3aMKHYTBI KOHTAKT) OyIeT 3aMbIKaTh II€Mb MPH COCTOSTHUN
OuTa, yKazaHHOro B KadecTBe <aapeca>, paBHOM 0 . Eciau cocrossHue curhama mo
yKa3aHHOMY ajipecy paBHO 0, TO KOHTaKT 3aMKHYT, U pe3yJbTaT JOTHYECKOW Olepanuu
(RLO)pasen 1. Ecniu cocTosiHrE curHaia MO YKa3aHHOMY aJIpecy paBHO 1, TO KOHTaKT
Pa30MKHYT, M KOMaHJa JaeT pe3ynbTar Joruueckor onepaunu (RLO) paBHsiii 0.

[lpyu mcnonab30BaHUK KOMaHIbI ---| / |--- B mociemoBaTeNbHON IEMH, Pe3yIbTar
omnpoca compsraercs ¢ outom RLO no nornueckomy 1. [1pu ucnosb30BaHUM KOMaH/bI -
--| / |--- B mapamnensHOM lienu, pe3yybTarT ompoca compsraercs ¢ omrom RLO mo
noruyeckomy MJIN.

---INOT|--- UrCcTpyKIMs MHBEPCHsI Pe3yiibTaTa JOTHUECKOM ONEPAIlUU BBITIOIHSICT
M3MEHEHHE Ha MPOTHUBOIOI0KHOE 3HaUYECHUE pe3ylibTara jornueckor onepanuu RLO.

---( ) :(BrixomHas karymika) paboTaeT Kak KaTyIIka B e YIPABJICHUS PEJICHHO-
KOHTAKTHOM cxembl. Eciu k kartymke mnoaoautcs Tok (RLO = 1), 6ut <amgpec>

ycranaBiauBaercsa B "1". Ecnu k karymke He nmoaBoautcs Tok (RLO = 0), out <ampec>



ycraHaBiauBaerca B "0". BBIXOJHYIO KaTyIIKy MOKHO YCTaHOBHUTH TOJIBKO Ha MPaBOM
KOHIIE JIOTUYECKOU IenH. BO3MOXXHO HCIIONBb30BaHHE HECKOJIBKUX BBIXOIHBIX KaTyIIEK
(MakcumyM 16) . Bbl MOXETe HHBEPTHPOBAThH BBIXOJ C MMOMOIILI0 HHCTPpYKIun---|NOT]|-

---( R ) :(Karymxka copoca) Komanma cOpoca BBIMOJHSETCS TOJIBKO TOTJA, KOTaa
RLO npenpiaymeit uHCTpyKIMK = 1 (TOK OCTyNaeT Ha KaTymiky). [Ipu npoTrekanuu Toka
(RLO ="1"), yka3anHslil Ha/J KaTymKko <agpec> copaceiBaercsa B "0". IIpu RLO ="0"
(kaTylika He 3aluTaHa) MHCTPYKIMS HE M3MEHSET cTaryca yKa3aHHOro omnepanaa. B
KauecTBe <aJpeca™> MOXKET Takxke nucrnoiibzoBatbes Taimep (T ) aist cOpoca ero 3HaueHus
B "0" unu cueruuk (C ) nns copoca ero B "0".

---( S): (Karymka yctaHoBku). MHCTpYyKIHS Y CTAaHOBUTH OUT UCIIOHAETCS TOJBKO
toraa, korga RLO mnpenpinymern mHcTpykumu paBeH 1. Ecnim RLO pasen 1, arta
MHCTPYKIIUS yCTaHABIUBaeT yka3aHHbI aapec B 1. Eciiu RLO paBen 0, To uHCTpYKITUS
HE BJIMSIET HA YKa3aHHBIN aJipec, KOTOPBIM 0CTaeTCsa HEU3MEHHBIM.

IIpakTnyeckoe 3aganue
CxoMnmnpoBaTh KOH(pUTYpaluio, cooOpanHyto B 3aaanuu 1. [IpoBeputb 0TCyTCTBHE
omu6ok mpu komrumsiiuu. 3arpy3uts TOJIBKO crannumio S7-300 B cumynsartop.

IIpoeparvimy nucams oaa S7-300.

BriBecTu B cumynaTope okHO BxogHoro Oaiita IB1 u BeixogHoro Gaiita QB1.
B 6:10ke OB1 nanucats nporpammy (s1361k LAD wmm STL), 9T00BI TP 3aMbIKaHUN

kiroueit 11.0 — 11.2 3axuranuce 1aMIIOYKA B COOTBETCTBUU CO CIIEAYIONIEH TaOauIen

«3aMKHYTb» KIIIOUH «3aKeuby JaMIIOYKH
11.2 | 11.1 | 11.0 ---
0 0 0 |QLl7
0 0 1 ]1Q1.0;Q1.3
0 1 0 |Q1.1;Q15
0 1 1 10Q1.2;0Q1.3;,Q1.4
1 0 0 |Q1.6;Q13
1 0 1 |Q1l4
1 1 0 |Q10;Q1.1;Q15; Q1.6
1 1 1 [QL1.0;Q1.1;,Q1.2; QL.3; Q1.4; Q1l.5; Q1.6
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IIpakTH4yeckas padora Ne 3

HNHcTpykiuu cpaBHEHMS, TpeoOpa3oBaHusl, CUeTa, JOTUUECKOT0 YIpaBICHUS
Teoperuyeckasi 4acTh

Bxoasl IN1 1 IN2 cpaBHHMBarOTCS B COOTBETCTBUHU C BEIOpaHHBIM Bamu TUIIOM :

== IN1 paBno IN2

<> IN1 ne paBnao IN2

> IN1 Gompmre IN2

< IN1 mensre IN2

>=[N1 6onpIe wim paBHo IN2

<= IN1 menpe ninu pasao IN2

Ecnu ycnoBue cpaBHeHus BeinosiHseTcs, To RLO nomydaer 3nauenue "1". OH
COMNPATAETCS C pe3yJIbTaTaMU ONpOca MOCIEAYIONINX JOTUYECKUX ONEepaluid o CXeMe
W, eciin oHM Haxo4ATCs B IOCIenoBaTenbHou nenu u no cxeme MJIN B ciyyae
napajuiesIbHON LeTH.

Bl MOXeTe UCTIONIb30BaTh CASAYIONTUE NHCTPYKIIMU CPABHEHMUS:

« CMP ? I : CpaBHeHue uncen tumna Integer

* CMP ? D : CpaBuenue yucen tuna Double Integer

* CMP ? R : CpaBHenue uncen tuna Real

Unempyrkyus CMP ? [ :CpaBHUTH LIENBIE YKCIIAa MOXKET UCTIOJIB30BAThCS KaK
OOBIKHOBEHHBIN KOHTAKT B JJIOOOM YJJOOHOM MeCTe KOHTAKTHOTO IJlaHa. JTa
uHCTpYyKIMs cpaBHUBAET BXoAbl IN1 u IN2 B COOTBETCTBUM C TUTIOM CpaBHEHHS,
BBIOMpAaeMbIM U3 OKHA criicka. Eciu yciioBue cpaBHeHus BhinonHseTcs, To RLO
noiyyaet 3HadeHue "1". OH comnpsiraeTcs ¢ pe3yJbTaTaMu Onpoca MOCIEIYOIUX
JIOTMYECKUX Omepauu no cxeme U, eciav OHM HaxXOoasTCA B MOCJIEN0BATEIIBHOM LIETIN U
o cxeme MJIN B cinydae napasaieapbHOU LENH.

Hnempykyuss CMP ? D :CpaBHUTH JTBOWHBIE LIEJIBIE YMCIIAa MOKET UCTIO0JIb30BAThCS
KaK OOBIKHOBEHHBIN KOHTAKT B JIFOOOM yTOOHOM MeCT€ KOHTAKTHOTO IJIaHa. JTa

uHCTpYKIMs cpaBHUBAET BXoAbl IN1 1 IN2 B COOTBETCTBUM C TUIIOM CpPaBHEHHS,

11



BBIOMpaeMbIM U3 OKHa crircka. Ecinu ycioBue cpaBHeHus BbinosHseTcs, To RLO
noyyaet 3HadeHue "1". OH compsiraeTcs ¢ pe3yabTaTaMu Onpoca MOCIEAYOIUX
JIOTUYECKUX onepanuil o cxeme M, ecinu OHM HaXOJATCS B TIOCJIEIOBATENBHOM LIENU U
no cxeme MJIN B cirydae napajuieIbHON LETIH.

Hnempyrkyus CMP ? R: CpaBHUTB YHClIa C MIABAOIIEH TOUYKOW MOKET
HCITI0JIb30BAThCSl KaK OOBIKHOBEHHBIN KOHTAKT B JTIOOOM yJIOOHOM MECTE€ KOHTAKTHOTO
11aHa. Jta MHCTpYKIus cpaBHUBaeT BXobl IN1 1 IN2 B cOOTBETCTBUU C TUTIOM
CpaBHEHUS, BEIOMpAaEeMbIM U3 OKHA criicka. Ecim ycioBue cpaBHEHUS BBITIOJIHAETCS, TO
RLO nomyyaet 3nauenue "1". OH conpsraercs ¢ pe3yJabTaTaMy OMpoca NOCIEAYOIINAX
JOTUYECKUX omepanuil mo cxeme M, ecinm oHM HaXOIATCS B MOCJIEA0BATEIILHOM EH U
o cxeme MJIN B ciydae napassieabHOU LENH.

IIpakTnyeckoe 3aganue
Yacrts 1
Co3nare HOBBIH mpoekT. B mynkTte «Configure a device» coOparh cieayromyto

anmnapaTHyro KOHQUTypaluio

o
2
<
o Lo
o 0] ({o) <t
3 o o~ e — o~ » | L
o N4 I 1 1 1 1 n|Q o n
(@) < Q ) Q ) Q n O n Q ) Q wl| B @
o~ N O o0 o0 o0 o0 olO ool> @
) 1 > [¢D) > [¢D) > [¢D) > [¢D) > (¢D] > [¢B) < —
B |5 — I 3|¥Y 3| T|ITS|IToITS|YB
o™ (N BN TS| N TN TN TN T <
N~ ™ P4 © P4 © P4 3] P © P I3 P c | ©
S o 5 JO & ¥ 2| 2| =2 2 = E
o™ wn |9 8| © S| OO S|l ©W Bl Y 8 © & O 8
(7p] o L ] = +— ey +— -~ +— -~ + ey + ey + =
a | O © IO Hh|lO |l nlOo ol nlo hla P
Yacte 2

3anyctuth cumyssTop kKouTposuiepa PLCSIM. BeiBecTu curHaiibl clieyronum

obpazom:
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Mevo o [2][Ee =)o [=])Be (o] [=][Foe(o] o (=
Hg'; I~ RUNF [E [gits =] || |oE1 lgits | ||[me2 [gits ]
EEENFH”“ 7654 3210 |l7654 3210 |l7654 32210

mp™ STOP wees|l(CCCC CoCC (|frErCEc rrrr \rcre rerre
| =R ‘|,-_-_'|.:. = | = | o || = | = | SERE
I|W2 IInteger ;I ||"-.-'-.-"4 IInteger ;I ||"-.-'-.-"E Ilr'ltE:gE:r ;I ||"-.-'-"E Ilnteger ;I
| 0 | 0 | 0 | 0
r|[:|: o | = | == r|[:|_‘ o | = | == r|[:|e o || @ | == rmzz = | @ | =
IlD'IEl |Decimal ;I ||D'|4 IDecimaI ;I IID'IE IDEI:iITla| ;I I|D22 IDecimaI ;I
| ol ol ol 0
B (oo [=]|[BEoolc]a[®][Box(c]® (=B =)=
iDz6 |Real  ~| [|[iD30 [Feal  ~| [|[iD34 |Resl  ~| || I3 [Real x|
| 0.000000=+000  f | 0.000000e+000 || | 0.000000=+000 || | 0.000000&+000
Yacrtp 3

Hamucare mporpammy Juisi CpaBHEHHsI 4YHCEI MEXIy COOOM, peann30BaTh
CJIEAYIONTYIO TaOIUILy:
Buumanue! Ucnonvzosams moavko ¢hraeu 11.0, 11.1, 11.2, 11.3 (sepxuroro mempaody

He mpo2amy)

®naru (tabn. 1B1) YcnoBue BrixonHoe ycnoBue (BKIFOUNTH Taiodku Q)
111u 1.2 IW8 > IW4 Q2.4,Q1.6,Q1.0
N
IW2>IW6
11.0 mmu (11.2 m 11.3) | ID14 >=1D10 | Q1.1, Q2.4, Q2.0,
n
ID18=1D22
11.0u (11.2 wm 11.1) | IW2<>IW6 Q1.0,Q1.7, Q2,7
n
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ID30>1D26
141
ID30<ID34

11.1ul1.3
NJIN
11.2u11.0

1D22>1000D
141
ID38<ID26

Q1.6, Q1.3

11.3ull0ull?2

IW4<512D
141
ID10=1D22
141
IW8<>0D

Q2.3, 025, Q1.5

110u11.1ull2ull3

{ID10>=ID14
WIN
ID10<ID18}
"
{ID26=1D38
WIN
ID34>=1D30}

Q2.2,12.2
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IIpakTHyeckas padora Ne 4

MaremaTudeckrie HTHCTPYKIMU. 3arpy3Ka U nepeaaya JaHHbix. KoManiel ynpaBieHus
MpOrpamMMON
Teopernueckast 4acTb
Hcnonb3ysa MmaTeMaTHYECKUE UHCTPYKIIUU C LIEJIBIMU YUCTIaMH, Bbl MOkeTe
BBITIOJTHSATD OIepaliuu ¢ AByMsl unciiamu Tuna Integer (16 u 32 GUTOBBIMU):
* ADD I: CnoxxeHue LeJbIX YUCe
* SUB [ : Beiuntanue 1eiabix 4ucen
* MUL _I: YMHOXEHHE LEIbIX YUCET
* DIV 1: [Ilenenue uenbix yucen
« ADD DI : CioxeHue IBOMHBIX LEIbIX YUCET
« SUB DI : Beruntanue JBOMHBIX LIETBIX YHACEI
* MUL DI : YMHO)€eHUE TBOWHBIX LEIBIX YACEI
* DIV _DI : JleneHnue IBOMHBIX LEIBIX YACEI

* MOD_DI : [lonydeHue ocTaTka OT JAEJIEHUS ABOMHBIX LIEJIBIX YHCEI

ADD I :uncmpyxyus CHOXKATH LENBIE YACIA AKTUBUPYETCS MPU COCTOSTHUN
curtHana 1 Ha Bxoge EN (ne6okupoBka BXoAa) . 9Ta UHCTPYKIUS CKIIAbIBAET BXO/IbI
INT u IN2 u pe3ynbtatr MOkHO cunTath Ha Beixoge OUT. Eciau pe3ynbTaT BEIXOIMT 32
Ipeesibl TOMyCTUMOro JIMana3oHa Juisl HelbiX uyucen, To outel OV u OS cnoBa
coctosinug paBHbI 1 , a Beixoa ENO paBen 0 u TakuM 06pa3oM, KackaaHOE BKIIOYCHHUE
CIIEIYIOIIMX UHCTPYKIMA He OyaeT BoinonHATecsA. SUB _1: nnctpykuus Berunranue
HEJIBIX YHCeIl aKTUBUPYETCS MPHU cocTOsiHUU curHaina 1 Ha Bxojae EN (nedmokupoBka
BXO0/a). JTa MHCTPYKIIMS BEIYMTAET U3 3HaueHus Ha Bxoje IN1 3nauenue IN2.
Pesynbrat MmoxxHO cunrtars Ha Bbixoge OUT. Ecnu pe3ynpTar BBIXOAUT 3a MPEIEIIb
JOTTYCTUMOTIO JMana3oHa i Henbix yucel, To 6utel OV u OS c10Ba COCTOSHUS PaBHbI
1, a ENO paBno 0 u ,TakuM 00pa3oM, KaCKaJHOE BKJIIOYEHHUE CICAYIOUINX HHCTPYKIUN
He OyJeT BhINOJMHAThCA. CMOTPUTE TaKKe OLIEHKY OUT CI0Ba COCTOSTHUS TIPU

BBIITOJIHCHUHN MAaTCMATHYCCKUX HHCTPYKHHﬁ.
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MUL I : uncmpyxkyusa Y MHOXKEHUE LEIIbIX YACENI aKTUBUPYETCS IPU COCTOSTHUU
curHasia 1 Ha Bxoge EN (ne6siokupoBka BXoAa). OTa HHCTPYKUUS YMHOXKAET 3HAUCHUS
noganHbie Ha BXobI IN1 u IN2, a pe3ynbraT MoxHO cunTtath Ha Beixojie OUT. Ecnu
pEe3yAbTaT BBIXOAUT 32 MPEJEIbl IOMYCTUMOIO TUarna3oHa JUisl [EebIX YUCEN, TO OUThI
OV u OS cnosa cocrosinust pasusl 1, a ENO paBno 0 1 ,TakuM 00pa3om, KacKaJHOE
BKJIFOUEHHE CIICTYIONINX UHCTPYKIIUN HE OYJET BBIMOMHAThECA. CMOTpPUTE TaK>Ke OLICHKY
OUT CJI0Ba COCTOSIHUS TIPU BHITTOJTHEHUU MAaTEMaTUYECKUX UHCTPYKITUH.

DIV I : uncmpyxyuio JleneHune 1enblX Yhcell aKTUBUPYET COCTOSTHUE CUTHaIa | Ha
Bxoje EN (ne6mokupoBka Bxoja). ITa MHCTPYKIMS ACIUT 3HaUYCHHE, MOJIAaHHOE Ha
BxoJ IN1 Ha IN2. PesynbraT MoxkHO cuntaTh Ha Beixoae OUT. Eciu pe3ynbrar
BBIXOJIUT 32 MPEIeIibl IOMyCTUMOTO JIMara3oHa Jyis ebix ynucen, To outel OV u OS
CJIOBAa COCTOSIHUSI PABHbI

1, a 3nauenne ENO paBno 0 1 ,TakuM 00pa3om, KaCKaJHOE BKIIOUYCHUE
CJIEIYIOUTUX UHCTPYKIUNA HE OYIeT BBIMOJIHATHCS. CMOTpPUTE TaKyKe OIIEHKY OUT CioBa
COCTOSIHUSI ITPY BBITIOJTHEHUU MAaTEMATUYECKUX UHCTPYKITUH.

ADD_DI :Cocrosiaue curnana 1 Ha Bxojae EN (ne610kupoBKa BX0/1a) aKTHBHPYET
UHCTPYKIHIO CIIOXKUTH IBOMHBIC 11€JIbIE YMCa. ITa MHCTPYKIIUS CKJIAJIbIBAET BXOJIbI
INT u IN2. PesynbraT MoxHO cuntaTh Ha OUT. Ecnu pe3ynbTaT BBIXOAUT 32 MPEAEIbI
JOITyCTUMOTO JTMara3oHa JJIis JBOMHBIX 1ebIX uncell, To outel OV u OS cioBa
coctostHus paBHbl 1, a ENO paBHo 0 u ,TakuM 00pa3oM, KaCKaJIHOE BKITIOUCHHE
CJIEIYIONTUX HHCTPYKIUNA HE OYyIeT BBIOJHATHCS. CMOTPUTE TAK)Ke OIIEHKY OUT ClloBa
COCTOSIHUSI TIPY BBITIOJTHEHUU MAaTEMATUYECKUX UHCTPYKITUH.

SUB_DI: Cocrosinue curnana 1 na Bxoae EN (1e0nokupoBKka BX0/1a) aKTUBUPYET
WHCTPYKIHIO BhlunTaHNe NBOMHBIX LIEJIbIX YHACEI. DTa HUHCTPYKIMS BHIUUTAECT 3HAYEHUS
noganHbie Ha BXobI IN1 u IN2. Pesynprar moxkHo cuutars Ha Beixoge OUT. Eciau
PE3YNBTAT BHIXOJUT 32 MPEJEIbl JOMYCTUMOTO AUAna3oHa IS IEIbIX YHCEeIl, TO OUTHI
OV u OS cnosa cocrosinus pasusl 1, a ENO paBro 0 1 ,Takum 00pa3om, KackaJHOE
BKJIFOUEHHE CIICTYIOIIUX HHCTPYKIMI HE OYIeT BBIMOTHATHCSA. CMOTPUTE TaKKE OIEHKY

OUT CJIOBA COCTOSHUS IIPpHU BBIITOJIHCHUHU MAaTCMAaTHYCCKHUX HHCTPYKHHﬁ.
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MUL_DI : uacTpyKust Y MHOKEHHE IBOMHBIX LIEJBIX YUCEN aKTUBUPYETCS MPU
cocrosinnu curHana 1 Ha Bxoqe EN (1e010kupoBKa BX01a). ITa HMHCTPYKLIMS
nepeMHoaeT BXoel IN1 u IN2. Pe3ynbrart B Bujsie 32-OUTHOTO 1I€10T0 YHCJIa MOYKHO
cuntatb Ha OUT. Ecinu pe3yapTaT BEIXOAUT 32 IPEIEIbl JOIMYCTUMOIO JUaNa3oHa JUIs
JIBOMHBIX IebIX uuces, To 0utel OV u OS cnoa coctostnust paBusl 1, a ENO paBHo 0 u
,TaKUM 00pa3oM, KacKaJHO€ BKJIIOUEHHE CICTYIONINX UHCTPYKIUN HE OyieT
BBITIOJTHATHCSI. CMOTPUTE TAaK)Ke OIICHKY OHUT CJIOBA COCTOSHUS MPH BHITIOJTHEHUN
MaTeMaTUYECKUX UHCTPYKIIUH.

DIV_DI :Coctosinue curnana 1 Ha Bxone EN (ne610kupoBka BXo/1a) aKTUBUPYET
MHCTPYKIMIO Pa3znennTes ABOMHBIE LIeble Ynciia. OTa HHCTPYKUus nenut Bxox IN1 Ha
IN2. YactHoe OT neneHust (OKpYTJICHHBINA PEe3yJIbTaT) MOKHO CUMTATh Ha
OUT.Uuctpykuus Pa3nenuts IBOMHBIE LIENIBIE YUCIA XPAHUT YACTHOE OT JICJICHUS B
BUJIC €AMHCTBEHHOTO 32-0uTHOTO 3HaYeHus B opmate DINT. Dra uncrpykius He
BBIJIAET OCTaTKa OT JejeHus. Eciu yacTHOE BBIXOJUT 32 MPEAENbl JOITYCTUMOTO
Jarna3oHa JJisi IBOMHOTO 1eoro yucia, To 0utel OV u OS ciioBa COCTOSHUS paBHHI 1,
a ENO paBno 0 u ,Takum 00pa3om, KacKaJJHOE BKIIFOUCHHUE CIICAYIOIINX HHCTPYKITUN HE
OyJeT BBIMOTHATHCS. CMOTPUTE TAKKE OLICHKY OUT CJIOBA COCTOSIHUS TIPU BHITIOJTHEHU U
MaTeMaTUYECKUX UHCTPYKIIUH.

MOD_DI :Cocrosnaue curnana 1 Ha Bxoge EN (1e00kupoBKa BXoj1a) aKTHBUPYET
WHCTPYKIIMIO MOJTYYUTh OCTATOK OT JIEJICHUS IBOMHBIX LEIbIX YUCeNl. DTa UHCTPYKIUS
nenut Bxoa IN1 Ha IN2. Ocrarok ot nenenus MoxxHo cuutath Ha OUT. Ecnu pesynbrar
BBIXOJIUT 32 MIPeAebl JOMYCTUMOTO JUaria3oHa JJisi ABOMHOTO IEJI0T0 YKcia, TO OUTHI
OV u OS cnosa coctosiHust paBubl 1, a ENO paBHo 0 1 ,Takum 00pa3oM, KacKaJTHOE
BKJTFOUCHHE CIICTYIONINX WHCTPYKITUN HE OYJIET BRIMOMHATHCAS. CMOTPUTE TaK)KE OIICHKY
OUT CJIOBa COCTOSIHUS TIPU BBITIOJTHEHUW MAaTE€MaTUYECKUX UHCTPYKITUH.

IIpakTHyeckoe 3a1anue
Heobxoaumo 3amporpamMmmMupoBaTh CBETOGOP IS CICTYIONINX PEKUMOB PaOOTHI:
PEXKUM «MHTAIONIUN KEAThIM curHamy, pexum «Paborta» (cBetodop + uudpoBoii

TamMep).
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1) Tlpu BKIIOYCHHM peXMMa «MUTaroImui sxenteiid curaam» (Flashing Yellow),
MUTAET KEIThIM CUTHAJ (BCE CTOPOHBI) ¢ yactoTo 1 I'm, kak mokazaHo Ha quarpamme

HMIKC

Ko

Kb

>

2) Ilpwu BrmoueHun pexxuma «Padora» (Working Mode 1):

Kb A
T T “—Ft
wop 1 L
| r | | | |
| \ | | | |
| | | | | | >
30 | | | | | |
| | | | | |
| | | |
R S
Kb | | | | | |
| | |
| | |
} } } .
| | | | | |
Hb A | | | | | |
| ! | | | |
| \ | | | |
T 1 T 1 >
36 A I I
| | | | | |
e (.
1 1
| 7c :3c:3c: 10c :3c:3c:
' 1ry! 1y

Korma momxHBI BKJIIOYATHCS CHUTHAIBI I[BETAa CEKyHIAOMEpa U Telexoaa —
ONPEJETUTh CAMOCTOSATEIBHO.
Peanuzanmst cBetodopa: mpu momomntu (QPyHKIUN KOHTpOJUIEpa, OMUCAHHOTO B

MMPAKTHYCCKUX 3aHATHAX 1-4
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Tabnuua cuznanos:

BxoaHbIe cUTHAJIBI

10.0 | Pexxum pabotsr "Flashing Yellow"

10.1 | Pexxum padotsr "Working Mode 1"

10.2 | Pexxum padotsr "Working Mode 2"
BbIX0aHbIE CHTHAJIBI

Q0.0 | BritouuTh 3e1€eHbIN PPOHTATBHBIIHA

Q0.1 | BkitouuTh KenThIi (POHTATBHBIN

Q0.2 | BximtouuTh KpacHbIN PpoHTATBHBIN

Q0.3 | BkiIounTh 3€1¢HbIi O0KOBOI

Q0.4 | BKII0YNTH JKEIThIH OOKOBOI

Q0.5 | BxitouuTs KpacHbI O0OKOBOM

Q0.6 | Cexynaomep KpacHOTO I[BETa

Q0.7 | Cexynaomep 3eJI€HOTO IIBETA

Q1.0 | Ilemexon "3eneHbIH"

Q1.1 | ITemexon "kpacHBINH"

QW2 | [Tokazanus cekyHaoMepa
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IIpakTH4yeckas padora Ne 5

Pexxumbl padotsl koHTposiepa SIMATIC. CiocoObl nepektodeHust pe>kKMMOB PabOTHI.
[Ipuopurer pekUMOB pabOTHI

Teopernueckasi 4yacTb

1. Pexxum HayanbHOM YCTAHOBKH

Pexxrim HauanmbHOW YCTAHOBKH MCIIOJIB3YETCS MPU BKIFOUEHUU MUKPOIPOIIECCOpa
(MII). B pexume HauanbHOW YCTaHOBKM cueTunk kKomaHj PC mukpompoiieccopa
oOHynsieTcsi, a Ha 1mmHe azapeca A, criexoBarenbHO,  BBICTABISIETCS
mecTHaauarepuunbii agpec sueriku namsata 0000. Janeneitmue aeiictBusa MII, kak
U3BECTHO, CBOAATCA K peanu3anuu nukia M1 (urenue koaa onepanun). CienoBaTeiabHO,
B «HYJIEBOW» sUeiKe MaMsATH JOJKHA ObITh 3amucaHa Jto0as KOMaHna, ¢ KOTOpOH
HAYMHAETCS BHIMIOJIHEHUE MTpOorpaMmbl. Yalie Bcero B 3Ty sUEHKY 3alUChIBalOT KOMaHy
0e3yCIIOBHOTO Tiepexoja K OOJIacTH TaMATH, TJI€ pacIoJiaracTcsl YNpaBIISONIas
nporpamma cucteMbl. TakuM 00pa3oMm, peKUM HadalbHOM YCTAaHOBKM OOECIIeUMBACT
3anmyck MII.

[IpakTUuecku peXuM HadyaJdbHOM YCTAHOBKH pealiu3yeTcs rnojadei Ha Bxoj Rst
(Reset) MII curnana HU3KOrO YpPOBHS, KOTOPBIH MOXET ObITh C)OPMHpPOBaH JUOO B
MOMEHT BKJIFOUCHHMS MUTAHUS, TM00 HaXKaTUEM KHOIMKHU cOpOC, MOJIKITFOYEHHON KO BXOIY
Rst.

2. Pexum oxupganus

BOoJBIIMHCTBO COBPEMEHHBIX MUKPOIPOLIECCOPOB U MUKPOKOHTPOJIIIEPOB UMEIOT
CHeIUaIbHBIC PEXKUMBI PA0OTHI, MPETHA3HAYCHHBIE JJII CHUYKEHUS SHEPTOMOTPEOICHUS.
CaMbIM pacrpoCTpaHEHHbIM W3 HUX siBNsieTca pexxuM oxuaanus (idle mode). B stom
peXKUME YacTh siApa MUKPOMPOLIECCOPA, BHIMOJHSAIONIAA KOMAaH/Ibl, OCTAHABIUBAETCS, a
Bce nepudepuiiHbie yCTPOUCTBA U TIPEPHIBAHUS MPOJAOJIKAIOT paboTaTh.

B psine ciygaeB OwicTponeiictBue MII oka3zbiBaeTCs HECOTIIACOBAHHBIM C
obicTposiericTBrEeM BHeNIHETO ycTpoiicTBa (BY). Hanpumep, 6picTpoeiicTBre

uHTerpainbHbiX cxeM (MC) mamMsaTu uiam ycTpoiicTBa U pPOIreyaTH CyIeCTBEHHO HUXKE
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osicTponericteust MII. B 3Tux cimyyasx He00X0AUMO NpUOCTAaHOBUTH AeiicTBrue MII, T.
€. pacTSHYTh MAIlIMHHBIA LUKJI HA LEJI0€ KOJTUYECTBO TAKTOB.

AHaJIOTUYHAsl CUTyalllsl MOKET BO3HUKHYTh ITPU PeANM3allK MOLMKIOBOTO U
nokoMaHHOTO pexxuMoB padoTsl MII. Heobxonnmocts pabotsl MII B 31X pexumax
BO3HUKAET MPH OTIATKE MPOrPaMM, KOT/Ia MOCIIE BBIMOJHEHHS KaKI0I0 MAIIMHHOTO
[MKJIa WM TOCTIE BRIMOTHEHUSI KOMaH bl TpedyeTcs neperoauTs MII B pexxum
OKUJJaHUS.

[lepexitoueHre B peXUM OXHUAAHUS W BBIXOJ U3 HEro TpedyeT HEOOJBIIMX
BPEMEHHBIX 3aTpaT U MOXKET MPOUCXOJUTh HECKOJBKO pa3 B MUJUTMCEKyHAY. Kaxmbii
pa3, Korja ornepanroHHasi cucTeMa 0OHapy»KMUBAET, UTO BCE MPOLIECCHI 3a0JI0KUPOBAHBI B
OKUJAHUM TPEphIBaHMs, COOBITUA WIM TailM-ayTa, OHa JOJDKHA IEPEBECTU
MUKPOIIPOLIECCOP B PEXKUM OXKUAAHUS, YTOOBI YMEHBIIUTH SHEpronorpedienue. Tak kak
A1000€ TpEepbIBAHUE MOXKET BBIBECTH MHUKPOIIPOLIECCOP W3 PEKHUMa OXKHJIaHUf,
UCIIOJIb30BaHUE 3TOT0 PEKUMA O3BOJISIET MPOTPAMMHOMY OOECIIEUEHUIO OCYIIECTBIIATh
MHTEJUIEKTYaJIbHOE OKHUJaHuEe COObITUN B cucTemMe. OgHaKo HE BCE TaK MPOCTO U IS
MaKCUMAaJIbHOU MPOU3BOJUTEIHHOCTH 3TOT CIOCOO TpeOyeT TIATeNbHOU pa3padOTKu
POTrPaMMBI.

JlormycTuM, MBI HalmMCAJIM KOJ, KOTOPBIA ONpPAIIMBAET PETUCTP COCTOSIHUS W
OKHJaeT ycTaHoBKHU (nara. Bo3amoxkHo, Mbl ipoBepsiem Quiar cratyca FIFO 6ydepa B
MOCJIEI0OBATEIBLHOM MOPTY, YTOOBI y3HATh, OBUIH JIM NIOJIy4Y€HbI JaHHbIe. VI, BO3MOKHO,
MBI KOHTPOJIUPYEM JIBYXIIOPTOBYIO SIUEHKY MMaMATH, YTOOBI y3HATh, 3allKcai JIU APYrou
MPOLIECCOP WIIM YCTPOMCTBO B CUCTEME MEPEMEHHYI0, MPEIOCTABIISISI HaM KOHTPOJIb HaJ
COBMECTHO HCIOJIb3yeMbIM pecypcoM. I[lpu Bcell MOJE3HOCTHM JOaHHOTO IMpoliecca,
UKIMYECKU ONMpPOC PErucTpa JMIIAET HAc BO3MOXHOCTU MPOJIUTH CPOK CIY>KOBI
OaTapen/akKyMysTopa.

Eciu coObiTe HEe MOXET OBbITh HEMOCPEICTBEHHO MPHUBSA3aHO K BHELIHEMY
IPEPBIBAHUIO, IEPEKITIOYEHNE MUKPOIIPOLIECCOPA B PEXKUM 0KHMJIaHUS U BBIXOJl U3 HETO
MO>XHO BBIMOJHATh [0 CHUTHaJy CHUCTEMHOro TaiiMepa. DTOT BapuUaHT BCE e€lIe

MPEANOYTUTENBHEN UKIMUECKOro onpoca. Hampumep, BbI 0KugaeTe Kakoe-To COObITHE
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U 3HaeTe 4To oOpaboTaeTe ero, MpoBepss CTATyC COOBITUS KAKIYI0 MHIIIUCEKYHIY.
BxmrounTte cucTteMHbIN TaliMep Ha | MUJUIMCEKYHIy M TIEPEBEIUTE MUKPOIPOLIECCOP B
pexumM oxuaaHus. Kaxaelil pa3, Korja 3amycKaercsl NpepblBAHUE IMPOBEPSUTE CTATYC
coObITus. Ecau cratyc He M3MEHHIICA, NEPEBOJIUTE MUKPOIPOLECCOP CHOBA B PEXHUM
OKHJIaHUSL.

[TomaBnsitoniee  OOJIBIIMHCTBO COBPEMEHHBIX KapMaHHBIX KOMIIBIOTEPOB H
cMapThoHOB pabOTaeT Ha MHUKPOIPOILIECCOpPaX U  ONEPAlMOHHBIX  CHCTEMax,
UCIIOJIB3YIOMINX PEXUM OXuJaHus. PakThuuecku, OOJNBIIMHCTBO W3 3TUX YCTPOMCTB
MEPEKIIIOYAETCA B PEKUM OXKHUJIAHUSA U BBIXOAUT M3 HETO MHOTOKPATHO B TEUECHUE
CEKYHJbI; OHM BBIXOJST M3 3TOTO PEXKMMA BCAKUAN pa3, KOTAa KTO-TO JOTPArUBACTCS 10
CEHCOPHOTO PKpaHa, HAXKUMAET KJIABUIILY WM KOTJ]a BOZHUKAET KaKoe-Tu00 COObITHE.

3. Pexxum npepbiBaHUs] TPOTPAMMBI

Ucnionb3yemslii 1151 oOMeHa JaHHbIMU ¢ BY pesxxuM 0XuIanusi UMEeeT OUeBUIHBIN
HEJIOCTATOK - CHIDKeHHE Tpou3BoauTesbHOCTH MIT 3a cueT 6ecriosie3HOM TpaThl BpeMEHU
Ha OXuaaHue rotoBHoctn BY. Pexnm mnpeppiBaHus mporpaMMbl HE HUMEET STOTO
HEJIOCTATKA U SIBJISIETCS] OCOOCHHO TOJIE3HBIM JIJ1s1 opranu3ainuu padbotst MC B peaqbHOM
Maciitabe BpeMeHH. CyIIHOCTh peXHMMa MpepbhIBaHUs 3aKJIIO4YaeTcs B TOM, uTo BY
oOparaercst ¢ 3ampocoM Ha OOMEH JaHHBIMU TOTJAa, KOrJla OHO TOTOBO OOMEHSATHCS
nanueiMU. MHUIIMaTOpoM oOMeHa NaHHbIMU siBiisieTcs BY, koTopoe BbImaeT curHai
3ampoca NpepPbIBaHUS ACHHXPOHHO 10 oTHOLIEHUIO K MII B Buae curnana 311P Beicokoro
YpOBHsI. 3anpoc Ha MpepbIBaHre MOKET ObITh BocripuHAT MII He Bcerma u MOXeT ObITh
YAOBJIIETBOPEH TOJBKO B TOM Ciy4yae, €CIM 10 mocTymuieHus curHana 3IIP tpurrep
3ampoca NpepbIBAHUS YCTAHOBIICH. J[JI1 yCTAHOBKH TPUITEPA UCIIOJb3YETCS ClIEIMaIbHas
komanzaa El (pa3pemenue npepreiBanus). Eciu ke mocie pexxruma HadaibHOM YCTaHOBKH
koManja El He Oblia BeINoJIHEHA, TO 3anpockl BY Ha npepbIBaHUs HTHOPUPYIOTCS.

4, PexuMm npsiMoro pocrymna K naMaTi

Muorue MC uMeroT B cBoeM cocTaBe BY ¢ BBICOKOUW CKOpPOCTBIO Iepenaydu
OOJIbIIMX MacCUBOB HHGpOpMaIMU (HapuMep, HAKOMUTENM Ha TUOKUX MarHUTHBIX

nuckax). B atom cimyuae oomeHn nanHbiMH ¢ BY opraHusyercss B pexume MpsiMOTO
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noctyna k namatu (IIIT). Cyte pexuma 3akito4aeTcs B TOM, YTOObI OCYIIECTBUTH
oomen uHpopmanueir mexay BY u mamsreio MC, munys mukpomnpoueccop. s
opranuzanuu pexxuma [1/IIT 8 MIT npeaycMoTpeH auaaoroBblii 0OMEH yHpaBiIsSIOIIMMU
curHasiamu Mexny BY u MIL

Korga BY wmnunumpyer 3anpoc Ha IIJIII, Mukpomnpoueccop nmpruoCTaHaBINBAET
BBITIOJIHEHHE OCHOBHOM MPOrpamMMBbl ¥ IEPEBOIUT Oydepsl IIKH aJipeca U JaHHBIX B TAKOE
COCTOsSIHUE, KOoTopoe o3HauaeT oTkiaoueHue muH ITA u IIJ or Mukpompoieccopa.
[[Iunamu HaunHaeT ynpasisaTh kKoHTposuiep 1T, opranusyst oOMeH JaHHBIMH MEXY
BY u namstero MC.

S. Pexxum octanoBa

Kak ykazeiBamoch, MII pabGoTaeT B IUKIMYECKOM pEXKHUME, KOTJAa IOCIe
BBINOJIHEHUA KOMaH bl MIT nantnunpyet uukin M1 — uyTeHne Koa onepauu 04epeIHON
KOMaHJibl. OCTaHOBUTH €CTECTBEHHBIN TMpOIEecC (PYHKIMOHUPOBAHUS BO3MOXKHO
CIIeLIMaJIbHOW KOMAaHA0M OCTaHOBA.

BeimonHenne nporpaMmbl  OpEKpamaeTcs W B COCTOSSHUM — OCTaHOBA
MUKPOMPOIECCOP MOXKET HAXOJIUThCS Kak YrojgHo aoJiro. M3 coctosinusa octanoBa MII
BBIBOJIUTCSI CJICTYIOIIUMU CIIOCOOAMMU:

nyTeM TI0Jlauyd CHUTHaja BBICOKOTO YypoBHS Ha Bxoj cOpoca CBP ¢
MPOJOKUTEILHOCTHIO HE MEHEE TpeX MepruoAoB cuaxponu3zanun. Korna na nuauu ChBP
MOCJIE ATOTO YCTAaHABIMBAETCSI HU3KHUM YPOBEHb, TO M0 HapacTarlieMy GpoHTYy CUTHaJIa
@1 renepupyercs BHYTpeHHHI curHan cOpoca. OH 3arpyxaeTr B cuetynk PC Hynu u
3aCTaBIISIET YCTPOMCTBO yHpaBieHUs cHhOpPMHUPOBATH ciaeAyromuii TakT T1 MammHHOTO
nukiaa M1 BeiOOpku kona omneparuu. CrnepoBatenbHo, MII oOpamiaercss k siueiike
aMATH, KOTOPast OOBIYHO SBJISICTCS HAYAIBHBIM aJ[PECOM MOAMPOTPAMMEI;

MyTEM MOJa4YM CUTHAJIa BBICOKOTO YPOBHS Ha BX0o npepbiBanus 311P.

OCo0OEHHOCTBIO pEeKHMa OCTAaHOBA SBJISETCS BO3MOXXKHOCTH BXojia B peskum TT/II1
10 HAJIMYHIO BBICOKOTO ypoBHs curHana 3X. 3anpoc Ha [1J[I1 ve Oymet y1oBIeTBOpSITHCS
TOJILKO B TOM cJIydae, ecjiv Obu1 yke nojian curnai 311P (3ampoc Ha npepbeIBaHKE), HO HE

ObLIO0 emie moATBepkIeHus mpepbiBanus curHaioMm PIIP. Tlocne mnonrBepkaeHus
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npepbIBaHus BO3MOXKeH Bxo B pexkuM [1J[I1. Takum oOpazom, MUKPOTIPOIIECCOP MOKET
paboTaTh B Ppa3NMYHBIX peXUMax WHOOpMAIMOHHOTO oOMeHa. BwiOop pexuma
ornpesensieTcs: ObICTPOJCHCTBUEM BHEIIHETO YCTPOMCTBA M OOBEMOM IepeaBaeMbIX
JaHHbIX. J{JI1 MOAJEPKKM KaXIO0ro M3 PEXKHUMOB B COCTABE MHUKPONPOLIECCOPHOTO

KOMIUICKTA IPCAYCMOTPCHBI CIICIUAJIBHBIC I/IHTCp(l)eI\/’ICHIﬂe MUKPOCXEMBI.

IIpakTH4yeckoe 3a1anue

Kongurypamuro BEIOpaTh MPOU3BOILHO

B xauecTBe HCXOMHBIX JAaHHBIX UCIOJIB30BaTh ABOWHOE ciioBo MD10

PeannsoBath ycnoBus:

1) Ecnu Bxmrounts M1.0, To ocymectisercs nepemaua MD10 B nBoiiHOE ClI0BO
MD20;

2) Ecmu Bximounts M1.1, To ocymecTBisercs nepeaada MD10 B cmoBo MW22;

3) Ecau Bxmounth M1.2, To ocyriectsisiercs nepeaaya MD10 B 6aiit MB23.

Jaiee, crapmmii 6aiiT qBoitHOTO ciioBa (MB13) ucnonas3oBaTh IS Miepeaavu:

1) Ecnu Bxmounts M1.4, TO ocymiectBisiercs nepeaada MB13 B 6aiit MB33;

2) Ecmum Brimounts M1.5, To ocymectrisercs nepenada MB13 B cmoso MW32;

3) Ecau Brimounth M1.6, TO ocymiectBisiercs nepenada MB13 B aBoiiHOe CIIOBO
MD30.

OJIHOBPEMEHHO  JIOJDKHO  BBIIOJIHATBCA  TOJIBKO  OIJHO

[TPEOBPA30OBAHUE (Tonpko omHa rasoyka)

B cumynsarope PLCSIM BeiBecTH:
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