UltraLogik. Pyxogoocmeo nonvzogamens. Knuea 1.

6. ba3osble onepanum si3bika FBD

bazoBsie onepanuu s3pika FBD paszaenensl Ha ciienyromuye rpynimsl:
-JIOTMYECKUE OIIEpaLlly;
-Ollepalliy CPaBHEHHS,;
-apu(pMeTUYECKHE OTEePalNH;
-Ollepalliy YIIPABJICHUS IIPOIPAMMOU U TailMEpaMHU.

6.1 Jlozuueckue onepayuu

Jlornyeckue omnepamnuy B Ka4yecTBE OINEPaHIOB MCHONb3YIOT nepemeHHble Tuna BOOLEAN,
BYTE, SHORTINT, INTEGER, WORD, DWORD, LONGINT.

Onepanuu HaJ MepeMEeHHBIMU MPOU3BOASTCS NopaspsaaHo. Ha Bxogax v BbIXOAAX JTOTUYECKUX
orepanuil TOJKHBI ObITh NMEepeMEHHbIE OJMHAKOBBIX TUIOB. [lociie MHUIMANU3aUKU TPOTPaMMBL,
NepeMEeHHbIe IPUHUMAIOT 3HAaYCHHE:

FALSE - niis nepemennsix Tuna BOOLEAN
0 — 17151 APYTUX TUIIOB IEPEMEHHBIX,
KpOME TeX IJI00ANbHBIX MMEPEMEHHbIX, 3HAUCHUS KOTOPHIX MPU MHULIHMATIU3ALUN SBHO OOBSBICHO
MHaye.
JIro00i1 BXOM ¥ BBIXOJT JOTHYECKUX OJIOKOB MOYKET OBITH MPOMHBEPTUPOBAH.

NOT nopa3spsiiHOe THBEPTUPOBAHUE
Tabmua HCTUHHOCTHA

1 Input QOutput
input —  (——output false true
true false

Ha Bxone 6moka moryT 661Th iepemennbie THIIOB BOOLEAN, BYTE, SHORTINT, INTE-
GER, WORD, DWORD, LONGINT. Ha Bbixoze 6510ka mopaspsiiHasi HHBEPCHsI 3HaYCHUS
BXOJHOM MEPEMEHHOM.

bnok MoXxeT Hcrosib30BaThCsl 0€3 JIOTHUECKOM MHBEPCHH JJIsi HEMOCPEICTBEHHOM CBSI3U
BXOJIa U BBIXOJIa, MJIM KaK JIEMEHT 3aJIEP’KKU B JIOTHYECKUX ONEepPaIHsX.

AND nopa3zpsaHoe noruueckoe "1"

Tabauia UICTUHHOCTH

second_term |result
first term | & first term
— result false false false
second_term | false true false
true false false
true true true

first term  mepBas nepeMeHHas
second_term BTOpas nepeMeHHas
result nopaspsiiHoe Jiorudeckoe "M" nepBoi u BTOpOH MepeMEeHHBIX
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UltraLogik. Pykoeoocmeo nonvsoeamens. Knuea 1.

KonudecTBo BX010B 0JI0Ka MOKET OBITH OT 2 A0 32. Beruncienue pesynbprata IpOU3BOAUTCS
cBepxy BHU3. CHavana BeIUMCIsETCA Jorudeckoe “U” mepBoil u BTOPOM MEpPEeMEHHOM, 3aTeEM
BBIUHMCIISIETCS Jlornyeckoe “1” pe3ynbTata v TpeTbeil IEPEMEHHOM U T.J.

OR 1nopa3psannoe norunueckoe "MIIN"

Tabnuma ICTUHHOCTHA

first term |second term |result
RASERtenml 1 result false false false
second_term — false true true
] true false true
true true true
first term  mepBas nepeMeHHas
second_term BTOpas nepeMeHHas
result nopaspsigHoe jorudeckoe "MJIN" nepBoii u BTOpoil mepeMEHHBIX

KonmdectBo Bx0/10B 0;10Kka MOXKET OBITH OT 2 10 32. Beruncnenue pe3ynbrara Mpou3BOAUTCS
cBepxy BHU3. CHavana Berumcisercs gorndeckoe “MJIN” nepBoil u BTOpoil NEpEMEHHO, 3a-
TeM Bbluucisiercs gorudeckoe “MJIN” pesynbrara u TpeThell NEPEMEHHON U T.J.

XOR nopaspsiiHOE JOTHYECKOE
uckirrovaromiee "MJIN"
Tabauua UCTUHHOCTHA

first_term | =1 first_term |second_term | result
| result false false false
second_term
— false true true
true false true
true true false

first term  mepBas nepeMeHHas

second_term BTOpas nepeMeHHas

result nopaspsiiHoe Jjorudeckoe wuckiarodaromee "WJIN" mepBoit u  BTOpOM
IIEPEMEHHBIX

KomnnyectBo BXx0710B 0110Ka MOXKET OBITH OT 2 110 32. Brruncnenue pe3ynbraTa IpOU3BOIUTCS
cBepxy BHU3. CHavana BbIYMCIsieTCs jJorudyeckoe uckmoyvawomee “MJIN” nepsoil u Bropoit
NIEPEMEHHOI, 3aTeM BbIUUCIIETCS Joruueckoe uckimoyarouee “UJIN” pesynprata n TpeTheit
MIEPEMEHHOM U T.1I.

Ilpumep. ObHapyx)eHHE Mepenaia BXOJHOTO CUTHAIA
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Out \

1 2 3 4 5 5 7 8 9 10  LMKMBI KOHTRpONMEepa

Bpemennas nuarpamma paboThl TPOTPaMMBI.

B ucxomnom cocrosiauu nepemennbie IN u A Ha Bxone Oioka “XOR” UMEOT 0JMHAKOBBIC
3HaueHus. Bo 2-m nukie nepemenHas IN npunnmaer 3nauenne FALSE. Ilepemennsie IN u A
Ha Bxoze Osoka “XOR” mpUHUMAIOT MPOTHUBOMOJIOKHbBIE 3HAYCHHS, T.K. IIEpEeMEHHas A To-
BTOpsIET 3HaueHue nepeMeHHon IN mociie Toro, Kak BBIIOJIHUTCS ONEpanus “UCKIIOYarolee
win”. (brmok “XOR” BbINONHSAETCS B IPOrpaMMe MEPBBIM, IOTOMY UYTO OH PAcIIOIOKEH BBIIIE
6moka “NOT”). Takum obpazom nepemennass OUT npunumaet 3Hauenne TRUE Bcernaa, xo-
raa nepemenHas IN m3menur csoe cocrosHue. Ecinu nepemennas IN He u3MeHseT cBOE CO-
CTOsSIHME B cienyromeM 1ukie, nepemenHas OUT npunumaer 3Hauenne FALSE.

PULSE J[lerexTop (ppoHTa

b_var nepemennas Tuna BOOLEAN
1 edge mnepemenHas tuna BOOLEAN npuHumaer 3HaueHUE
— edge TRUE B TeueHHE OOHOIO LUMKJIAa KOHTPOJUIEpA, €CIU MEpe-
MeHHass b_var usmenuna coctosHue u3 FALSE B TRUE,
FALSE Bo Bcex pyrux ciydasx.

W

b_var —:

Tort e 00K ¢ MHBEPCHEH Ha BXO/IE SABJISIETCS JETEKTOPOM 3aIHET0 (DpOHTA.

b_var nepemennas tuna BOOLEAN
1 edge mnepemennas tuna BOOLEAN mnpuHuMaeT 3HauY€HHE
b_var — edge TRUE B TeyeHre 0AHOTO LUUKJIAa KOHTPOJUIEPA, ECIU NEPEMEH-
Has b_var usmenuna cocrosnue u3 TRUE B FALSE, FALSE
BO BCEX JPYTUX CIy4asX.

6.2 Onepayuu cpaguenusn

Bce onepanuu cpaBHEHHUS B KaUeCTBE OMEPAHIOB MOTYT MCIIOIb30BaTh IEPEMEHHBIE JII0-
ObIx TUTIOB, KpoMme nepeMeHHbIX THIa BOOLEAN. BxoaHble epeMeHHbIE KaXXI0H OT/IEIhb-
HOM omepanuy JOJKHBI UMETh OJUHAKOBBIA TUM. Ha BbIxogax Bcex (yHKIMOHANBHBIX 0J0-
KOB CpaBHEHUS 110 pe3ynbTary onepamnuu hopmupytorcs nepemernsie Tuna BOOLEAN. Ilo-
CJie MHUIMAIM3AlUN TIPOTpaMMbl 3TH NepeMeHHble npuHuMaroT 3HaueHue FALSE, xkpome
TeX TJI00alTbHBIX MEPEMEHHBIX, 3HAYCHUE KOTOPBIX MPU WHULMAIU3ALUU SBHO OOBSBICHBI
kak TRUE.

st Bcex omneparuii CpaBHEHHS! KOJIMYECTBO ONMEPAHAOB MOKET Aocturath 32. [Ipu aTom
pe3yabTaT BBIYUCISIETCS MMONMAPHO CBEPXY BHU3, T.€. CHayalla BHIYUCISETCS Pe3yNbTaT CpaBHe-
HUS TIEPBOM M BTOPOM NMEPEMEHHOM, 3aT€M BTOPOW U TPETheil T.lI. Pe3ynbTaThl BCceX mpome-
’KYTOUYHBIX BBIUYHCICHUN 00BEIUHSIOTCS Jornueckum H.
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YeThIpeXBXOOBbIH OJIOK CpaBHEHHSI U SKBUBAJICHTHAS IIPOTPaMMa Ha IBYXBXOJIOBBIX

Os0Kax.
Menb1ie yem
first_value —| < first_value mnepBas nepemeHHas
teet second_value BrOpas nepemeHHas
test nepemenHas Tuna BOOLEAN npunuma-
second_value— et 3naueHne TRUE, ecnu first_value

MenblIe second_value

Menb1ie UM paBHO

first_value— = first value nepBas nepeMeHHas
| et S€cond_value BTopas nepemMeHHast

test nepemeHHas tuna BOOLEAN npunumaer

second_value— snauenne TRUE, eciu first_value menbiie

unu pasHo second_value

BoJabIe yem

first value—| 7 first value nepBas nepeMeHHAast
| et Second_value Bropas nepeMeHHas

test nepemeHHas tuna BOOLEAN npunumaer

second_value— snauenrne TRUE, ecnu first_value Gonblie

second value

boJabie niu paBHo

v

first_value— first value miepBast mepeMeHHast

| test Second_value BTOpas nepemMeHHas
test nepemenHas tTuna BOOLEAN npunumaer
sHauenue TRUE, ecnu first_value Gomnbime
uiu paBHo second_value

second_value—|
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UltraLogik. Pykoeoocmeo nonvsoeamens. Knuea 1.

PaBHO

first_value —
first value mniepBas nepeMeHHas

L test second_value BTOpas nepemMeHHas
test nepemenHas tuna BOOLEAN npunumaer
3HaueHue TRUE, ecnau first value paBHO
second_value

second_value—

He paBHo
first_value —| = first value niepBas nepeMeHHas
st second_value BTOpast nepeMeHHast
—Ies -
test nepemenHasa tunna BOOLEAN npunumaer
second_value— sHauyenue TRUE, eciu first value He paB-

Ho second_value

6.3 Apugpmemuueckue onepayuu

Bce apudmerndeckue oneparii B KaueCTBE OMEPaHI0B MOTYT HCIIOIb30BaTh MIEPEMEH-
Hble Bcex THUMOB, 3a uckiaoueHueM tuna BOOLEAN. BxoaHble nepeMeHHbIE KaxAOW OT-
JeTbHOM omnepaluu TOJKHBI UMETh OJAMHAKOBbIN Tull. [locne uHHMIIMaNU3aluu NpOrpaMMmBbl,
MEPEeMEHHBIE Ha BBIXOJaX BCEX apUPMETHUYECKHX (DYHKIIMOHAIBHBIX OJOKOB MPUHUMAIOT
3HaueHue (), kpoMe TexX rI0OATbHBIX MEPEMEHHBIX, 3HAYCHNE KOTOPHIX MPU MHUIIHATU3ALUN
SIBHO OOBSIBIICHEI HHAYE.

Ilpeaynpexaenue !
1. Ilpu apupmMeTHUECKUX ONepanusx YUUTHIBAUTE 0XKHMIAeMble TUAIa30Hbl PE3YyIbTaTOB BbI-
YHUCJIEHUH, KOTOPBIE HE TOJIKHBI BEIXOAUTH U3 TOIYCTUMBIX 3HAYEHHUM IE€PEMEHHBIX.
2. B cny4yae BOZHUKHOBEHHS OIIMOKU MEPENOTHEHNS PE3yIbTaThl ONepalliil MOTYT OBITh pa3-
JUYHBIMU B 3aBUCUMOCTH OT THIIa NEPEMEHHBIX, YYaCTBYIOUINX B ONEpalMu U crocoda BbI-
NOJIHEHUS onepanuil Hax nepeMeHHbMU TUna FLOAT.

Jlnst Bcex apupMETUYECKHX OIEepalui, BHIIOIHIEMBIX CIIOCOOOM MPOTrPaMMHON IMY-
JSIMM, B CHCTEME MPETyCMOTPEHBI JIBe Tio0anbHble iepeMenHble ¢ uMeHaMu ERR SEG u
ERR OFS, B KOTOpBIX 3alIUCBIBACTCS a/Ipec KOMaHAbl IPOTPaMMBI, Te MPOU30ILIa OIINOKA.
Ecin 3TH nepeMeHHble IPUHSUIA 3HAUYEHUE, OTIIMYHOE OT HYyJs (3aJaHHOE IIPU MHHULHAIN3a-
M), 3HAYUT NPOM30LUIA OIIMOKA apu(METHKH, YTO JOJDKHO OBITh YYTEHO B aJITOPUTME
yrpasneHus. Kpome 3Toro Ha TepMuHal BbIJaeTcs cooduieHne o0 ommbke. ITO MOXKET Me-
math paboTe ceTH, eciau ceTh HacTpoeHa Ha mopt COMI. [lns pa3penieHus CUTyaliu cpel-
crBamu DOS nHampansiiiTe cooO1ieHne Ha Ipyrue ycrpoiicTa, Hanpumep NUL.

Jns apudmernueckux omnepauuii Haa nepemeHHbIMH TUna FLOAT, BBIIOJTHSEMBIX
annapatHeiM conpoueccopoM, nepemenHsle ERR SEG nu ERR_OFS ne usmenstor coero
3HaueHus. Compoueccop BO3BpalllaeT HEYMCIOBOE 3HAUEHUE, UTO MOXKET IPUBECTU K HENPE-
CKa3yeMbIM IIOCIIEACTBUSIM.

ADD cioxeunne
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UltraLogik. Pykoeoocmeo nonvsoeamens. Knuea 1.

first_value—  + first_value mnepBas cnaracmas nepemeHHas
| result second_value BTOpas ciaraeMasi nepeMeHHas
result 3HAKOBasg CyMMma T[E€pBOM W BTOpPOU
second value—-y HepPEMEHHBIX

KonudecTBo BX010B 0JI0Ka MOKET OBITH OT 2 70 32. BeruncieHue pesynbprata IpOU3BOAUTCS
cBepxy BHU3. CHauyanma BBIYUCIISIETCS CyMMa MEPBOM M BTOPOW MEPEMEHHOM, 3aT€M BBIYMCIIS-
€TCa CyMMa pe3yJibTara U TPETher MepEeMEHHON U T.I.

SUB BrorunTanue

first_value —| - first term  mnepBas yMeHbIIaeMas NepeMeHHas
result second_term BTOpas BblUMTAEMas EpEeMEHHas
N result 3HAKOBasi PpPa3HOCTh I€PBOM U  BTOPOU
second value—-y EPEMEHHBIX

KonudecTBo BX010B 0J10Ka MOKET OBITH OT 2 10 32. BeruncieHue pesynbprata IpOU3BOAUTCS
cBepxy BHU3. CHavasa BBIUUCISIETCS Pa3HOCTh MEPBOM U BTOPOM MEPEMEHHOM, 3aT€M BbIUKC-
JII€TCS pa3HOCTh pe3yJibTaTa U TPEThEU MEPEMEHHOM U T. 1.

Ilpumep. Beraucnenue cpeHETo apuPpMETHIECKOTO U3 3-X YHCes

Al +
AZ
A3

AVER

MUL ymHOXeHHE

*

multiplicand — multiplicand nepBas ymMHOXaeMasl iepeMeHHasl

L resuit multiplier BTOpas IEPEMEHHAS - MHOKHUTENb
result 3HAaKOBOE IPOU3BEIECHUE IIEPBOU U BTOPOU

multiplier —
NEPEMCHHBIX

KonmgecTBo Bx0/10B 0;10ka MOXKET OBITH OT 2 10 32. Beuncnenue pe3ynbrara Mpou3BOAUTCS
cBepxy BHM3. CHauvaja BBIYMCIISETCS IPOU3BEJIECHUE NMEPBOM M BTOPOM NMEPEMEHHOM, 3aTeM
BBIUNCIISIETCS] IPOU3BEACHUE PE3YIbTaTa U TPEThEW IEPEMEHHOM U T.1.

Ilpumep. 1IponOpLMOHAIBHBIN PETYIIATOD

6-6

bazosvie onepayuu sizvika FBD




UltraLogik. Pykoeoocmeo nonvsoeamens. Knuea 1.

Val — .
ﬁ— Val - perynupyemblii mapameTp
oL Ref - 3aganHoe 3HaUeHUE MapaMeTpa
* Km - ko3 dunment nponoprimoHaTbHOCTH
Out - curnan peryaupoBaHus
KT Ot peryinp

Pa3nocTh (BemmumHa paccorjacoBaHUs) MEXKIy HCTHH-

HbIM 3HAY€HHUEM perynupyeMoro mapamerpa Val u ero
3agaHHbIM 3HaueHueM Ref ycunuBaercs B Km pa3 co 3HaKOM M HCHOJIB3YETCS B KauyeCTBE
PETYJIMPYIOLIETO BO3ICUCTBHUS.

DIV nenenue

operand — !
operand mepBas AenuMas IepeMeHHas
— result  divisor BTOpas IIEPEMEHHAs - JEIUTEIb
divisor result 3HAKOBOE YaCTHOE MIEPBON U BTOPOH MEPEMEHHBIX

KonudecTBo BX010B 0JI0Ka MOKET OBITH OT 2 10 32. BerunciaeHue pe3ynbprata IpOU3BOAUTCS
cBepxy BHHM3. CHayasia BBIYMUCISETCS YaCTHOE OT JENEHUS NMEpBON Ha BTOPYIO MEPEMEHHYIO,
3aTeM BBIUUCIISIETCS YAaCTHOE OT JIeJICHUS pe3ysbTara Ha TPEThI0 IEPEMEHHYIO U T.1.
IIpenynpexnenue !
[lonb30Barens MOMDKEH NPUHHUMATh CHEIHAbHbIE Mepbl, 4YTOObI IepeMeHHas-
nenutens divisor He MpUHUMAaa 3HadeHue Hyss. B Tom cinydae, eciid 1euTeNb paBeH
HYJII0, PEe3yJbTaT TaKKe OYJET paBeH HYJIO, a Ha TEPMUHAJ OyJeT BBIBEJICHO COOOIIIe-
HHE 00 ommoKe.

Limit OrpaHuuuTeNb CUTHAIA
value TEKyIllee 3HAYCHUE
Lim maximum MHJHUMAJIbHOE 3aJaHHOE
walue | Inp
: - 3HA4YECHUE
maximum —ria —limited .
minimum — i limited OTPAaHUYEHHOE 3HAYCHUE :

= minimum ecau value < minimum
= maximum ecau value > maximum
= value eciin minimum < value < maxi-
mum
minimum MHUHUMAJIBHOE 33JaHHOE 3Ha-
YeHHe

Ilpumep. OrpaHnvyeHne HIKHETO Npeaena ST
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UltraLogik. Pyxogoocmeo nonvzogamens. Knuea 1.

Sampl {
P Fes=
Val Litr
Inp
viin M=
Iin
<
Error

Ilepemennas npenurtenst Val orpaHnyeHa MUHUMAJIbHBIM
3HayeHueM Vmin. [lepemennas Error npuHumaer 3Haye-
aue TRUE, eciin Val < Vmin.

Min orpaHuyeHH€ HUKHETO Mpejiesia

Wal

minval

Min
out

val TEKYIllee 3HAYCHUE
minVal MHUHUMAJILHOE 3aJaHHOE 3HAUEHUE

Out OTPAaHUYEHHOE 3HAYEHUE :

Out = minVal ecau val < minVal
Out = val eciin val>=minVal

Max orpaHudeHue BEpXHEro mpejiena

Wal |Max
maxval

B out

val TEKYILEEe 3HAYECHUE
maxVal MHUHHUMAaJIbHOE 3aJaHHOE 3HAUCHUE

Out OTPAaHUYEHHOE 3HAYCHUE :

Out = Val ecau val < =maxVal
Out = maxVal eciu val>Val

EQU npucBanBanue

Y

var in__|

| var_out

[IpucBauBaeT nepeMeHHO! var_out 3Ha4eHHE IEPEMEHHOM var_in.

OyHKIMA npeodpazoBaHMsl 3HAYCHHUST BXOJHOW MEPEMEHHOH var_in BbIOMpaeTcsi aBTOMATUYECKH,
UCXOJs U3 THUIIA IIEPEMEHHOU var_out COIJIacHO CIEAYIOINX [TPaBUIL:

1. I[TpeoOpazoBanue var_in B Tum BOOLEAN
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UltraLogik. Pyxogoocmeo nonvzogamens. Knuea 1.

Tun var_in Tun u 3HadeHue var_out

BOOLEAN var_in ( komupyeT 3HaueHHE)

INTEGER FALSE gns var_in =0, TRUE B apyrux ciayuasx
SHORTINT FALSE pmusa var_in =0, TRUE B apyrux ciydasx

BYTE FALSE pns var_in =0, TRUE B apyrux ciy4asx
LONGINT FALSE gns var_in =0, TRUE B apyrux ciayuasx
WORD FALSE pns var_in =0, TRUE B apyrux ciydasx

FLOAT FALSE pns var_in = 0.0, TRUE B npyrux ciydasx
TIMER FALSE pns var_in = 0S, TRUE B npyrux cimydasx

2. IIpeodpazosanue var_in B Turt INTEGER, WORD

Tun var_in Tun v 3HadeHue var_out

BOOLEAN 0 mias var_in = FALSE, 1 14 var_in = TRUE
SHORTINT var_in (konupyeT 3HaueHHE)

INTEGER var_in (konupyer 3Ha4Y€HHE)

BYTE var_in (KomupyeTt 3HaYCHHE)

WORD var_in (KomupyeTt 3HaYCHHE)

DWORD var_in (KomupyeTt 3HaYCHHE)

LONGINT var_in (konmupyeT 3Ha4€HHE JIBYX MJIQIITNX OalTOB)

FLOAT nenas 4actb oT ¢opmara ¢ ruraBatonieit Toukod INT(var_in). Ecnu pesynbrar He

MMOMEIIAeTCs, pe3yibTaT MpeoOpa3oBaHUs PaBEH HYJII0 W HAa TEPMHHAI BBIBOJAUTCS
coo0I1eHre 00 OImunoKe.
TIMER BpeMsI B COTBIX JIOJISIX CEKYH/IbI

3. IIpeobpazopanue var_in B Turmt SHORTINT, BYTE

Tun var_in Tun u 3HadeHue var_out
BOOLEAN 0 pmus var_in = FALSE, 1 nn4 var_in = TRUE
SHORTINT var_in (konupyeT 3HaUYC€HHE

BYTE var_in (KonmupyeT 3HaYeHue)

INTEGER var_in (konmupyer 3Ha4€HHE MJIAJIIIETO OaifTa)

DWORD var_in (KomupyeT 3HaYeHUE MIIaJIIero oaira)

LONGINT var_in (komupyeT 3Ha4€HHE MJIAJIIIETO OaiiTa)

FLOAT nenas 4actb oT ¢opmara ¢ ruraaronieit Toukod INT(var in). Ecnu pesynbrar He

MOMEIIAETCs, TO pe3ybTaT MpeoOpa3oBaHUs IPUPABHUBACTCS HYJIO U HA TEPMHUHAT
BBIBOJIUTCS COOOIIEHE 00 OmImoOKe.
TIMER BpeMsl B COTBIX JIOJISIX CEKYH]IbI

4. Tlpeo6pazoanue var_in B Tum DWORD, LONGINT

Tun var_in Tun u 3HaueHue var_out
BOOLEAN 0 pgus var_in = FALSE, 1 nn4 var_in = TRUE
SHORTINT var_in (konupyeT 3Hau€HUE)

BYTE var_in (KomupyeT 3HaueHue)
INTEGER var_in (konupyer 3Hau€HUE)
WORD var_in (KomupyeT 3HaueHue)
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UltraLogik. Pyxogoocmeo nonvzogamens. Knuea 1.

DWORD var_in (KomupyeTt 3HaYCHHE)

LONGINT var_in (konupyer 3Ha4C€HHE)

FLOAT 1esnas 9acth oT opmata ¢ maBaromieit Toukoi INT(var _in)
TIMER BpEMsI B COTBIX JIOJISIX CEKYH]IbI

5. IIpeobpazoBanue var_in B Tunmt FLOAT

Tun var_in Tun u 3HadyeHue var_out

BOOLEAN 0.0 gns var_in = FALSE, 1.0 a1s var_in = TRUE
INTEGER var_in (konupyer 3Ha4Y€HHE)

SHORTINT var_in (konupyeT 3HaueHHE)

BYTE var_in (KomupyeTt 3HaYCHHE)
WORD var_in (KomupyeTt 3HaYCHHE)
DWORD var_in (KomupyeTt 3HaYCHHE)
LONGINT var_in (komupyer 3Ha4CHHE)
FLOAT var_in (KomupyeT 3HaueHue)
TIMER BpeMsI B COTBIX JIOJISIX CEKYH/IbI

6. [IpeoOpazoBanue var_in B Tunm TIMER

Tun var_in Tun u 3HadeHue var_out

BOOLEAN 0S nns var_in = FALSE, 0S01 s var_in = TRUE
INTEGER BpeMs B COTBIX IOJISIX CEKYH/IbI

SHORTINT BpeMsi B COTBIX JOJSX CEKYHIbI

BYTE BpeMsI B COTBIX JIOJISIX CEKYH/IbI

WORD BpeMsI B COTBIX JIOJISIX CEKYH/IbI

DWORD BpEMsI B COTBIX JIOJISIX CEKYH/IbI

LONGINT Bpemsi B COTBIX IOJISIX CEKYHIbI

FLOAT BpEMsI B COTBIX JIOJISIX CEKYH/IbI

TIMER var_in (KomupyeTt 3HaYCHHE)

Ipumeuanue. Ecu s nepemennoi var_in 6su1a BeimosiHeHa komanaa TSTART, To nepemen-
Has var_out Oy/eT paBHa OTpe3Ky BpeMeHHU ¢ MoMeHTa rmojauyn komauasl. Komanna TSTART mis
MIEpEeMEHHON var_out He KOIUpYeTcsl.

Crnenute 3a TeM, 4TOOBI IEpEMEHHAsI var_in He IpUHUMAaJa OTPUILIATEIbHBIX 3HAYCHUI, HHAYE pe-
3yJlbTaT MpeoOpa3oBaHus 3HAUCHUS TiepeMeHHoM var_in B nepemennyro tuna TIMER Oyzaert ve-
Mpe/icKa3yeM.

NuTepnonsinus

X XY T

X,Y nepemennsie Tuna FLOAT

[IpeoOpasyer mepemenHyr0 X, B NEpeMEHHYI0 Y B COOTBETCTBUM 3aKOHOM IpeoOpa3oBaHUs
Y=f(X). [IpeoOpa3oBanue OCYIIECTBISETCS B COOTBETCTBUU C TaOJHIEH, B KOTOPOW 3amaroTcs
MHO>KECTBO TOYEK (X) U COOTBETCTBYIOIIEE UM MHOKecTBO TodekK f(x). Touku MoryT OBITH 3a7aHBI
BPYUHYIO WJIM 3arpy>KeHbl U3 (aiia.

6-10

ba3zoevie onepayuu szvika FBD



UltraLogik. Pyxogoocmeo nonvzogamens. Knuea 1.

CrnaxxuBaHue MCXKAY TOYKaMU IMPOU3BOAUTCSA C IMMOMOIIBIO MHTCPIIOJIAIINN. HHTCpHOJ’IﬂHI/IH MOXET
OCYIICCTBIIATHCA ABYMS MCTOAAMMU:

1. Meron MOCTPOEHUS MOJIMHOMA CTEIEHU N o dbopmyie
f(X)=a0+alx"1+a2x"2+a3x"3...aNx"N CreneHp MOJMHOMA B 3aBUCUMOCTH OT TpeOyemMoil TOUYHO-
CTH TpeoOpa3oBaHus MOXKET BbIOMpaThest OT 1 1o 20. CteneHp MoJuHOMa HE MOXKET OBITh OOJIbIIe
KOJIMYECTBA 3aMuceil B Ta0IKIle MUHYC OJIUH.

2. Meto1 KyCOYHO-JIMHEHHOW HHTEPIOJISIIUH.

Iopa3psigHoe oTpunaHue
X Y
X,V - nepemennbie Tuna SHORTINT, WORD, DWORD, INTEGER, BYTE, LONGINT

[TpousBoaUT MOpa3psAAHOE OTPULIAHUE X W MMOMEIIAET pe3yJbTaT B Y.

6.4 Onepayuu ynpagnenus npozpammoi u maimepamu

Onepanuu ynpaBjeHUs MPOTrpaMMoOil B KaueCTBE BXOJHBIX OMEPAHJIOB MOTYT HCIIOJIb30BATh
nepemenHble Tuna BOOLEAN.

GOTO nepexona kK METKe
—> GOTO Prog1

Progl - metka

Omnepatop GOTO moxer ObiTh coenuneH ¢ nepemenHoit Tuma BOOLEAN. Ecnu nannas nepe-
meHHas npumet jorudeckoe 3HaueHue TRUE, OyneTr ocyiiecTBieH mepexos K yKa3aHHOW METKeE.
Ecnu oneparop GOTO ne coenunen ¢ nepemenHoit Tuna BOOLEAN, ocymiectsisiercs: 6e3ycioB-
HBI IIEPEXOJ K METKE.

RETURN BbIX0A U3 IPOrpaMMBI
—3> RETURN

3aBepliaeT TEKYIIYI0 MporpaMMy M IMEpenaeT YIpaBJICHUE CIAEAyIoler 3a Hel mporpamme. s
ycnoBHoro 3asepiieHus nporpammbl onepatop RETURN MokeT ObITh COEAMHEH C MEpEMEHHOM
tuna BOOLEAN. Ecnu nannas nepemenHas npumet Jiorudeckoe 3HadueHne TRUE, nporpamma
3aBepmutcs. B ciaydae, eciim onepatop RETURN Berpetuscs BHyTpu OMOIMOTEUHOTO OJI0Ka, TO
yIpaBJeHHE MEPEHIET K cieayronemMy 0JI0Ky, HO He K CIeIyollel mporpaMmme.

TSTART nyck Taitmepa
% Tstart tm_var

tm_var [IepeMEHHasl TAMEPHOT O TUIIA

OcymecTBisieTcsi MHUIHAIH3aus (cOpoc) 1 HaYMHACTCS] MHKPEMEHTHPOBAHUE YKa3aHHOH TaiiMep-
HOIl nepemenHoi ¢ nepuoaoM 0.01 cek. 7o MmomeHnTa BbinosiHeHUsI KoMaH bl TSTOP.

Omnepatop TSTART moxer ObiTh coenuHeH ¢ nepemenHoil Tuma BOOLEAN. Ecnu nannas nepe-
MeHHas npuMeT Jorundeckoe 3HaueHne TRUE, oneparop Oyzaer BBITIOTHEH.

6-11

ba3zoevie onepayuu szvika FBD



UltraLogik. Pyxogoocmeo nonvzogamens. Knuea 1.

TSTOP ocranos Taiimepa

—> TSTOP tm_var

tm_var IIepeMEHHasl TAMEpPHOT O TUIIA

OcTaHaB/MBaeT HHKPEMEHTUPOBAHUE YKa3aHHOW TaliMEpHON IIEPEMEHHOM, COCTOSIHUE NTEPEMEHHON
coxpansierca. Onepatop TSTOP moxet ObITh coenuneH ¢ nepemenHoir Tuna BOOLEAN. Eciu
naHHas nepeMeHHas mpuMeT norndeckoe 3HaueHue TRUE, omepaTtop OyeT BBIOIHEH.

TCONTINUE [Iponomxuts cuer Talimepa

—> TCONTINUE tm_var

tm_var nepeMeHHas TaliMepHOTo THIa

[IpomomwkaeT MHKPEMEHTUPOBAHUE YKa3aHHOW TaMEpHOW MEepPeMEHHOM, CYeT KOTOPOU OBbLI OCTa-
HoBjieH omneparopom TSTOP. Oneparop TCONTINUE moxer ObITh COEAUHEH C TEPEMEHHOM
tuma BOOLEAN. Ecnin nannas nepemenHast npumet jorudeckoe 3HadeHue TRUE, oneparop 0y-
JIET BBITIOJIHEH.

Ilpumep. O6HaApYXECHHE 33JaHHOTO UHTEpBaIa BpeMeHH T

Cuar ¥
_— out
T I

Talimep Cur 3anyckaercs, korjga nepementas Inl npuHumaer 3Ha-

yenne TRUE, u ocranaBnuBaercs, koraa nepemeHHas In2 npunu-
1 .

Inl o apapy coe MACT 3HAUCHHE TRUE. Ilepemennas Out npuHUMaeT 3HaiIeHI/Ive

TRUE B ToM ciyyae, Korja UHTEpBal BpEMEHU, U3MEPEHHBIN Taii-

IRz 1 mepom Cur Oyzaet Oosbllie UHTEpBaJa, 3aaaHnHoro nepemeHHoi T.
_ =T STOP Cur

Ilpumep. PacueT 4acTOTHI LIMKJIa KOHTPOJIIEpa

GOTO M1
~True [= Omneparop GOTO pacnonoxxeH BbIIIE OIE-
I paropa MpHUCBaHBaHUS [103TOMY BBIIOIHACT-
—=TsTART T

cs mepBbIM. Bo Bpems mepBoro LuKJIa Ha

ML Bxojqie oneparopa GOTO ycraHoBieHO cO-

+ crosiune FALSE, u nepexon k metke M1
-ljﬂr UTHOpHUpYeTCsA.  YTpaBjieHHE T[epeaaeTcs
T < orepaTopy IMpHUCBauBaHUsS, KOTOPBIA ycTa-

=13 Return npaBmmBaeT Ha BBIXOJIE JIOTUYECKOE 3HAYEHUE

TRUE. Bce nocnenyromuye BXoAbl B IMPO-

=TS TART T rpaMmy OyayT HauuHaThcs ¢ MeTkun MI.
cur +| Out WHunmanu3upyercs TaiMepHas IepeMeHHas

L T. Ilepemennas Cur yBeJIM4YMBAET CBOE 3HA-

=0 (=] cur yeHre Ha 1 B KaXIOM IMKJIE KOHTpOJUIEpa.

[To ucreyennun 1 cek. TailMepHas mepemMeH-

Has T wuHUIMaANU3UpyeTcs BHOBb, 3HAUCHUE
nepeMeHHoM Cur nepenuceiBaeTcs B nepemeHHyro Qut, nepemennoir Cur nmpucBanBaeTcsl 3Have-
Hue 0 u cyer HauMHaercs 3aHOBO. [lepemennass Qut colepKUT 3HAUEHHE YAaCTOTHI LIUKIJIOB KOH-
TpoJuiepa B repuax.

GSTART CrapT nporpaMmsl
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— GSTART name_prog

name_prog uMs 1000 MpOrpaMMbl MIPOEKTA.

Brutouaer mo0yio mporpamMmy B HMKJI KOHTpoiuiepa. HaumHas ¢ 3TOro MOMeHTa mporpamma Hc-
noJjHsercs B KaxaoMm 1ukie konrpowiepa. Onepatop GSTART MoxeT ObITh COCIMHEH C Tepe-
meHHOW Tuna BOOLEAN. Ecnu nannas nepemenHas npumet jorundeckoe 3HaueHne TRUE, one-
patop OyzeT BBIIIOJTHEH.

GSTOP OcraHOB IporpaMMbl
— GSTOP name_prog

name_prog uMs J1t000i MPOrpaMMbl IPOEKTA.
Hckmrodaet mo0Oyto nporpammy u3 1ukia kourposuiepa. Oneparop GSTOP moxet ObITh coeTMHEH

¢ nepemenHoi Tunna BOOLEAN. Ecnu nannas nepemensas npumer jgorudeckoe 3HaueHne TRUE,
oriepaTop Oy/eT BHIOIHEH.

GCALL BBIIOIHUTH IPOTPAMMY
—>GCALL hame_prog

name_prog wums Jr000H mporpamMmbl NMPOEKTa, KOTOpas IOJKHA ObITh BbIMOJMHEeHa. Omneparop
GCALL wmoxet ObITh coenuHeH ¢ nepeMennor Tuna BOOLEAN. Ecnin nanHast mepeMeHHast IpH-
met norudeckoe 3HaueHne TRUE, onepatop Oyaer BBITOTHEH.

EXT BBINOJHUTH BHELIHIOKO MPOLEAYPY C Iepeaadeii mapaMeTpoB

Ext
Parametr] — Inpl

Parametr2 —| Inp2 Qut [~ Parametr i+1
Parametr i — Inp3

EXT - BHemHss mpolietypa B BHI€ 00BEKTHOTO MOTYIIS
Parametr - mepemenHas 11000T0 THIIA, SBISIONMIASICS apaMeTpoM s oneparuu EXT

IIpumeuanue
1. KomnuectBo BX0110B U BbIX070B ¢yHimu EXT, nx HazBanue u QyHKIMOHATbHOE Ha3HAUEHUE (
Inp, I/O) onpenensercs monp3oBareneM B AHATIOTOBOM pekume (cM. KH.1, 1.9 Hactosmero Py-

KOBOJICTBA).

2. Ha Beixoap! onepauuu Qut B kauecTBe MapaMerpa He MOTYT ObITh Ha3HAYEHbl KOHCTAHTHI.
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