UltraLogik. Pykogoocmeo nonvzogamens. Knuea 2.

1. Onucanue 0MOJIHOTEK
1.1 Bbuébnuomexa FreqTime

1.1.1 H3MepuTeab MHTEPBAJIA BpeMEHH

budanoreka  FREQTIME
DJIeMeHT DLT

BHennuii Bua 1 Ha3HAYeHNe BLIBO/IOB

LT IN1 (BOOLEAN)  CoO6sbitue 1 (Iom0KUTENbHBIN (HPOHT)
m: T[T IN2 (BOOLEAN)  CoObitre 2 (ON0KUTEIbHBIA (POHT)
T (TIMER) WuTepBan BpeMeHU MEX1y COOBITUIMU
AJroputMm padoTsl
DJeMeHT NpeAHa3Ha4YeH Ul U3MEPEHUsI HHTepBaJla BpEMEHU MEXIY IByMs COOBITHSAMU. 3Ha-
YeHHe NepeMeHHON Ha BbIxozie T paBHO MHTEpBaly BPEMEHH MEXIY MOJOXKHUTEIBHBIMU (POHTAMU
curHaioB Ha Bxomax IN1 u IN2.

FBD nporpamma
INl papapy p1 11O MOJOXKUTEIEHOMY ¢ponty curnana Ha Bxoze IN1, nnunmanuzupy-

eTcst TaitmepHas nepemenHast T1. [To monoxxutenbHOMY GPOHTY CHTHA-
INZ%HR . na Ha Bxoze IN2, 3Hadenue T1 xonupyercs B TaliMEpHYIO IEPEMEHHYIO
— STurn

T.
E T

JAuarpamma pa6oTsbl

INT (ROOLEAN)

IN2 (ROOLEAN) |

! T {TIMER) |

a
e
I
I

TSTART TI

1.1.2 H3MepuTeb JJINTEJIbHOCTH MOJIOKUTEILHOI0 HMITYJIbLCA

budinoreka  FREQTIME
DJIeMeHT WIDTH

Boennuii Bua 1 Ha3HAYeHNe BLIBO/IOB

Width

dw 7 IN (BOOLEAN)  BxopHoii curHan

T (TIMER) JIMMTENpHOCTD MOJIOKUTEIBHOTO UMITYJIbCA

Onucanue aaropurma padoTsl
DneMeHT npeaHa3HauCH I U3MCPCHUS JJIMTCIIbHOCTH MMOJIOXKUTCIIBHOT'O UMITYJIbCA.
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UltraLogik. Pykogoocmeo nonvzogamens. Knuea 2.

3HaueHue nepeMeHHoM Ha Beixoe T paBHO TUTENbHOCTH MOJIOKUTEILHOTO UMITYJIbCAa CUTHANIA Ha
Bxozae IN.
FBD nporpamma

1
TSTART Tl Tlo monoxutensHOMy (POHTY CHrHama Ha BXxoze IN, HHHIHATU3UPY-
IN y
eTcst TaiimepHas niepemenHas T1. [To orpunarensHOMy (PpOHTY CUTHA-

‘, \Return na Ha Bxoze IN, 3nagenne T1 konupyercs B TaiMEPHYIO IIEPEMEHHYIO

T.
n =]
JAunarpamma padooTsbl
IN (BOOLEAN)

T {TIMLR)

__¥__

TSTART T1 T
— ——

1.1.3 [IupoTHO-UMIYJILCHBIH MOLYJIATOP

budinoreka  FREQTIME
DJIeMeHT PWM

BHennuii Bua 1 Ha3HAYeHNe BLIBO/IOB

W VAL (INTEGER) JnutenbHOCTh UMIysbca B % OT mepuoja
R G T (TIMER) ITeproa UMITYIbCOB
Q (BOOLEAN)  Bsixon

AJroputMm padoTsl

DONeMEHT NpeJHa3Ha4YeH JAJs YIPABICHUS HCIOJHUTEIBHBIMU MEXAHU3MaMH IOCTOSIHHOW CKOpO-
CTH B CUCTEMax pEryJIMpoBaHMs. 3HaUCHHE TaliMEpHOIl nepeMeHHON T olpenenseT nepuos cieno-
BaHUsl MMIIYJIbCOB CUTHala peryiaupoBaHus Ha Beixonae Q. Ilepemennas VAL moxer nmpuHHMATh
3HaueHus ot 0 1o 100 u onpenenser AIUTENBHOCTh UMITYJILCOB Ha BbIXoA€ (Q B IIPOLIEHTaX OT 3Ha-
yeHus nepemeHHoi T. HoBble 3Hauenus T u VAL ycTaHaBIMBaIOTCS TOJIBKO [0 OKOHYAHMIO IIpe-
JBITYIIETO LIUKIIA.
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UltraLogik. Pykogoocmeo nonvzogamens. Knuea 2.

T3 [<]
T1| [—GOTO Ret_True pBp nporpamMma
T3 [<] B Hauane nukia BBIYMCISIOTCS TalMEPHBIE MEPEMEHHBIN
T2 | [GOTO Ret_False T1 T) y samyckaercs T3. 3Hauenue mepementoii T1 orm-
— penensieT CKOJIbKO BpPEMEHM Ha BBIXOJIE YIEP)KHUBAETCS
T |~ T2 3HaueHue TRUE. Ilepemennoit T2 mnpucBauBaeTcsa 3Ha-
VAL [ Lim — YEeHUE TMepuojia CielA0BaHUS HUMMYJIbCcOB. 3HaueHue T1
=100 ;;i; = * ; BBIYHUCIISIETCS TI0 cleayromen hopmyie:
=0 T1
T1=VAL *T2/100
~ »T8TART T3 B nporpamme Bmecto aenutens 100 mcmosb3yercs 1S.
4% (1S =100 canTHcek).
=0 | ——GOTO Ret_True
— [Toxa T3 menbmie T1, Ha Beixoae Oyner 3HaueHue TRUE.
Reigii;ze% Ecmau T3 6onbiie T1 u Menbine T2, Ha BBIXO/E 3HAUCHUE
- o FALSE. Ilo ucreuenunto nukia, T.e. T3 paBHo T2, Beruuc-
L JSrOTCS HOBbIe 3HaueHMs T1 u T2 B 3aBUCHMMOCTH OT
Ret True: o
Zrrue [T] o 3HayeHuil T u Val.
JAmnarpamMmmbl padoThbI
o IMpumep 1
Q (BOOLEAN}
! | I
>’ VAL—70 K !
. >
I
3 T=10S |
Ipumep 2
Q (BOOLEAN}
! | I
L VAL—40 !
I
I
3 T=10S |
Ipumep 3
Q (BOOLEAN}
! | I
L VAL=40 !
. >
I
: T=12850 !

F

L

1.1.4  T'eneparop OAMHOYHOI0 UMIYJIbCA

Bbuoamnorexka
DJIeMeHT

FREQTIME
PULSE
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UltraLogik. Pykogoocmeo nonvzogamens. Knuea 2.

BHelmnnui B 1 Ha3HAYEHHE BLIBOJOB

Pulze

T (TIMER) [Tepuon reneparopa

17 Q (BOOLEAN)  HuBepcHBIi BBIXO

AJnroput™m padoTbl

['eneparop ¢opmupyet Ha Bbixose Q oauHOUHBIN uMIyabc 3HaueHneM FALSE ¢ mepuogom T u
JUIUTEILHOCTBIO B OJMH LIUKJI KOHTPOJIIEpa.

FBD nporpamma

INIT:

E0OTO MATHN
—ogug [ Cexuust INIT BbITIOTHSECTCS OJUH pa3 MPU MEPBOM IMPOXOJE MPO-
— I rpaMMBbl U HHUITMATU3UPYET TAaUMEPHYIO IepeMeHHy1o T1.

STETART T1
MATN:

— 0 Kak tonbko 3HaueHue nepemeHHoM T1 cTaHeT paBHO 3aJaHHOMY
— 3HaueHnto nepuoga T, 3Haduenune nepemenHoit Q Oyner FALSE
SIS EH S JUTITENHFHOCTBIO HA OMH IIUKJ KOHTPOJIIEpa.

STETART T1

JAunarpamma pa6ooTsl

(} (ROOLEAN)

|

T{TIMLR)

IIpumep ucnosb30BaHus 0JI0Ka

Foles bnok Pulse MoxxeT npuMeHATHCS B ClIydasx, KOTAa HY>KHO, 4YTOOBI IPO-
41 gp—Return TIpamMMa HCIOJHANACh 4YEPE3 ONPENETIEHHBIE MPOMEXKYTKA BPEMEHHU.
Jnst 3Toro 070K pacmojararoT B Telle IporpaMMbl IIEPBBIM, a BbIX0A Q

T

a1 T coenunsitor ¢ omeparopom RETURN. Ilepemennsie S1 u S2 Oymyt
g2 | Sum CYMMHPOBATbCS OJWH pa3 3a BpPEMs ONPENEICHHOE 3HAYEHUEM Iepe-
MeHHou T.

1.1.5 T'enepatrop meaHnapa

budanoreka  FREQTIME
DjieMeHT GSQ

Boennuii Buja 1 Ha3HAYeHNe BLIBO/IOB

G50 T (TIMER) [Tepuon reneparopa
1T 9 Q (BOOLEAN) Bmxon

AJropurt™m padoTsl
Ha Beixoze reaepatopa Q popmupyercs meanap c nepuoaom T.

1-4

Onucanue bubruomex
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FBD nporpamma

T3 [<]

B Havane nukia BBIYMCIAIOTCS TalMepHble mepemMeHHbld T1,

T1 | ——eoro rRet True 12 M 3amyckaerca T3. 3HaueHune nepemeHHoil T1 ompenensier

CKOJIbKO BpEMEHU Ha BbIXOJie yaepkuBaercs 3HaueHne TRUE.
Ilepemennoit T2 mpucBamBaeTcsi 3HaAUEHUE MEPHOJIA CIIEOBA-

72 | ——G0TO Ret False HHA MMIyNbCOB. Iloxa T3 menbme T1, Ha BEIXOmE Oyner 3Ha-

=TSTART T3

T = T2

T2 [/]

— Tl
=302 —
Ret True:
=TRUE |1 Q

— —Return

FEet False:
=FALZE|! Q

JAunarpamma padooTsbl

yenue TRUE. Ecnu T3 Oombiie T1 u Menbmie T2, Ha BBIXOJE
3HaueHue FALSE. Ilo ucredenuto nukna, T.e. T3 paBHo T2,
BBIUMCIIIIOTCS HOBBIe 3HaueHUS T1 m T2 B 3aBHCHMOCTH OT
3HadyeHus T.

T1=T/2  nns3nadenus T kparaoro 10msS.
T1=T/2-10mS s T we kparaoro 10msS.

Q{BOOLEAN)
3 T .
1.1.6  IIpocroii renepaTop MeaHjapa
budanoreka  FREQTIME
Dj1eMeHT GSQ
BHeumHuii BU ¥ Ha3HAYECHUE BHIBOIOB
T (TIMER) ITonynepuon reneparopa

333

AJroputMm padoTsl

1T e Q (BOOLEAN) Bexon

Ha Brixoze reneparopa Q hopmupyercs meanp c nepuogom 2T.

FBD nporpamma

Pulse

—T Q FEeturn

s

Breixoq Q Omoka Pulse, mo ucTe4eHHIO BPEMEHU OMPEIEISIEMOrO
3HaueHueM nepeMmeHHoil T, mpumer 3Hauenue FALSE u reneparop,
Ha anemerTe NOT, U3MEHUT CBOE COCTOSIHMS Ha MPOTUBOIIOIOKHOE.
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JAunarpamma pa6ooTsbl

Q (BOOLEAN}

&
Y__

1.1.7 TI'enepaTop JIMHEHO-U3MEHSIOIET0CH CUTHAJIA

budimnoreka  FREQTIME
DJieMeHT GTR

BHennuii Bua 1 Ha3HAYeHNe BLIBOIOB

TR T  (TIMER) Ilepuon reneparopa
1T om= A (INTEGER) AMIIIUTYAA CUTHAJIA Ha BBIXOJIE
s Out (INTEGER) Brixon reneparopa

AJroputMm padoTsl
Ha Brixoze reneparopa Out popmMupyeTcs TMHEHHO-U3MEHSIOIIET0Csl CUTHAI C IepuoaoM T 1 Mak-
CUMaJbHOM aMIIUTyI0u (A-1).

FBD nporpamma
Cexkuus INIT BbImonHsA€TCS OJMH pa3 NpU NEPBOM IPOXOJE
INIT: GOTO MATH NpOrpaMMbl M WHHUIHAIU3UPYET TaMEPHYIO MEPEMEHHYIO
=TRUE |1 TI.
L rsrare 12 B Teuenue nepuoja, BpeMsi KOTOPOTO OIpEEIIsIeT 3HAUYCHHUE
e nepemennoi T, aMmunTyaa curiana Ha Beixoge Out BbIUMC-
T1 [< . :
T . JISIETCSI TI0 CIIeAYIoMIEeH Gpopmyre:
— Out=A*TIl/T
w1,  CTETART T1 MPEAYNPEKIEHUE
A |- ; 3HavyeHue nepeMeHHoi T He JoKHO OBITH paBHO 0.
L | }t 3HayeHre EPEMEHHOM A He JJOJKHO OBITh MEHbILIE 2.
T1
—

JAuarpamma pa6oTsbl

IIpumep ncnosb3o0Banus 0J10Ka

T ;OTF Jlnist TOro, YTOOBI MOTYYUTh HUCXOASIIYIO “HHITY”, HY>)KHO U3 TIepe-
A s o Out  MEHHOU A BBIYECTh 3HaUEHUE IMepeMeHHON Ha Beixoe 0ioka GTR u
CZIeNaTh MOIpaBKy Ha -1.
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1.1.8

Bbuoamnorexka
DJIeMeHT

FREQTIME
CPS

H3MmepuTeb 4aCTOTHI KOHTPOJLIEpa

Boennuii Bua 1 Ha3HAYeHNeE BLIBO/IOB

SPEED
CPs[—

CPS

(FLOAT)

AJaroputMm padoTsl
Ha Brixoge CPS ¢popmupyercs nepemMeHHast CO 3HaU€HUEM PaBHBIM KOJIMYECTBY LIUKIIOB KOHTPOJI-

Jepa B CEKyHIY.

FBD nporpamma
INIT:
GOTO MAIN
=TRUE
L STSTART T
MAIN:
— CUR

CUR

——FEeturn

—-TE8TART T
CPS

CUR

JAuarpamma pa6oTsbl

1.1.9

buoauorexka

DJIeMeHT

-—- CUR

KonnuecTBo IMKIIOB € CEKYHY

Cexuus INIT BbImosIHSIETCS OAMH pa3 MPHU MEPBOM MPOXOJE MPO-
rpaMMbl U HHULIMAIU3UPYET TaliMepHYI0 nepeMenHyto T1.

Ha snemente ADD co0paH cueT4MK IMKJIOB. B Kaxmom IuKie
nepemenHass CUR yBenuuuBaercs Ha 1.

Kaxk Tonpko 3nauenue nepemenno T craner paBHo 1S, nepemen-
Hass CUR xommpyercs B CPS. Taiimep T ununmanusupyercs, B
CUR 3anocutcs 0 ¥ OTCYET KOJIMYECTBA LIMKIJIOB HAUMHAECTCS 3a-
HOBO.

FREQTIME
PERIOD

HN3mepurtenb nepuoga MMIyJibCoB

BHelmnnui B 1 Ha3HAYEHHE BLIBOJOB

Period
- T

IN

T (TIMER)

(BOOLEAN) Bxox

[Tepuon
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Aaroput™m padoTbl
DJIEMEHT U3MEPSET IIMTEIbHOCTh IEpUoAa UMITYJILCOB Ha BXoJie IN. MuHuMansHOe 3HaueHue

nuTenbHocTH nepuoaa paBao SO01 (0.01 cex).

FBD nporpamma
IN .». Eeturn [To monoxutensHOMY (DpoHTY curHana Ha Bxozae IN, 3HaueHHE Tepe-
MmenHo#l T1 xonupyercst B nepemennyto T. [locne atoro T1 mHMIMaN-
71 L 3UpyeTcs U U3MEPEHUE JUIUTEIbHOCTH NIEPrUO0/ia HAUMHAETCS 3aHOBO.

STSTART T1

JAunarpamma pa6ooTsl

IN (ROOLEAN)

F 9
L 4

1.1.10 H3mepuTeb YaCTOTHI HMIYJIbCOB

bubanoreka  FREQTIME
JieMeHT FREQ

BHelmnnuii B 1 Ha3HAYEHHE BLIBOJOB

Freqg
—IN

IN (BOOLEAN) Bxon
f (FLOAT) Yacrora

[

AJnroput™m padoTbl

W3mMepsieT IUTeNbHOCTh EPUO/Ia U MEPEBOIUT B YaCTOTY MO (hopmyIie:
f=100/T, roe

f dacroTa UMIYJILCOB B replax.

T mnepuon ummynbcoB B canTucekynaax (0.01 cex).

FBD nporpamma

Period :
w | [ [Lim] =100/
L] ;‘II:X Ilepen onepauueii DIV, 3HaYeHue AenuTeNs OrpaHu-
=1
= YEHO 110 MUHUMYMY 1.

JAunarpamma pa6ooTsbl

IN (ROOLEAN)

l T
f=1/T

F 9
L 4
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1.1.11 HY ¢uasTp nepBoro nopsiaka

budimnoreka  FREQTIME
DJleMeHT LPF

Baenmnunii B 1 Ha3HAYeHNe BLIBO/IOB

(2] Inp (FLOAT) BxoxaHoe 3HaueHue
K (FLOAT) Koapdunment punprpa
Out (FLOAT) Brixoanoe 3HaueHue

AJaroputMm padoTsl

QuabTp HIWKHHUX YaCTOT 0€3 M3MEHEHHsI NIepeaeT HU3KHE YacTOThI, @ HAa BHICOKUX o0ecte-
YHMBaeT 3aTyXaHUe U 3ama3jbpiBaHue 1o ¢aze. Koappuiuent ycuiaenns Ha BBICOKMX 4acToTax (Impu
>>fg) obparno nponopunonanen yacrore. [Ipu f=fg korpdunuent ycunenus pasen 0.707. (fq -
rpaHUYHAas yacToTa GUiIbTpa)

3HaueHue nepeMeHHOM Out aCHMITOTHMYECKM CTPEMUTCS K 3HAUEHUIO IepeMeHHou Inp.
3navyenue kodp¢unmenta K onpenenser Bpems HapacTanus (crmaja) curHaina Ha Beixone Out. Uem
MmeHbiie K, TeM MmemnenHee HapacTtaer (cmagaer) BoixogHoW curHan. Koaddunuent K momxen
ob1Th B mpenenax: 0 < K < 1. Yactora cpesa punbtpa pasna: f(Hz) = 100*K. [dns ycroitunsoii pa-
00THI GUIIBTPA HE CIIeyeT BBIOMpATh KOA(PPUIIMEHT OMU3KHA K 1.

FBD nporpamma

=] Ha Bxon mHTerparopa mojaercs npomMaciutabupoBaHHas
pPa3HOCTh MEXIY BXOAHBIM U BBIXOJHBIM 3HAYCHUSMHU.
Pabora Onoka Integral nmpusesnena B onucanuu OuOIHO-
teku Regulation.

JAuarpamma pa6oTsbl

1.1.12 HY ¢uabTp nepsoro nopsiaka (1)

budmnoreka  FREQTIME
DJIeMeHT LPF1

BHennuii Bua 1 Ha3HAYeHNeE BLIBO/IOB
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=] Inp (FLOAT) Bxomnoe 3naueHune
T (TIMER) [TocTostnuas Bpemenu puibTpa
Out (FLOAT) BrixonHoe 3HaueHue

AJaroput™m padoTbl

Anroput™m pabotbl 6sioka LPF1 anamornuen 61oky LPF. [Toctosanas Bpemenu T ompejne-
JSIeT BpeMs B TeUEHUE KOTOPOTro 3HaUeHUE NepeMeHHoN Out TOCTUTHET 3HaYeHUs, OTIINYAIOIIETOCS
oT 3HaueHus Inp, Ha 1/ yacTh BeTWYMHBI CKavka 3HaueHUs nepeMeHHon Inp. (e = 2.7182818285;
1/e =0.36787944117; 1-1/e = 0.63212055883)
FBD nporpamma

=] [Ipn mHMNmManmM3anuu OJ0Ka 3HAYEHHE TepeMeHHou Inp
konupyercs B Out. JIokanbHas TaiimepHast nepemenHas T1
U3MepseT MPOMEKYTOK BPEMEHH MEKIY OTCUETAMHU.

Pacuet BbIXO/1HOTO 3HaUEeHHS BeaeTcs mpu 11 OombIie win
paBHoM SO1. BeixomHoi cur"an Out BBIUHCIAETCS 10
dbopmyrne:

Out = Out + (Inp-Out)/N,
rmue N=T/T1+1

JAunarpamma pa6ooTsbl

x

1.1.13 BY ¢uabTp nepBoro nopsiaika

budanoreka  FREQTIME
DJieMeHT HPF

BHennuii BUa 1 Ha3HAYeHNe BLIBO/IOB

[=] Inp (FLOAT) BxonHoe 3HaueHue
T (TIMER) [TocrosinHas BpeMeHH puiabTpa
Out (FLOAT) BrixogHoe 3HaueHue
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Aaroput™m padoTbl

OuIbTp BEPXHUX YACTOT 0€3 U3MEHEHHS MepeaeT BHICOKHE YacTOThI, a Ha HU3KUX obecre-
yuBaeT 3aTyxaHue W omnepexxkenne mo (aze. Koadduiment ycunenns Ha HM3KUX 4dacToTax (IpH
f<<fg) o6paTHO mpomnopuuonaneHn yacrore. [lpu f=fg xoaddunment ycunenus pasen 0.707. (fq -
TpaHUYHAs YacToTa GUILTPA)

[Ipu ckaukooOpa3HOM M3MEHEHHWHM 3HA4YCHHS MepeMeHHoW Inp, mepemennas Out u3meHseT
CBOE€ 3HAUYCHME HA BEJIMYMHY CKayKa, a 3aT€M I10 IKCIIOHEHTE yObIBaeT 10 Hyss. 3HaueHue kodhdu-
nueHta K ompenenser Bpemsi HapacTaHus (cmaja) curHana Ha Beixoze Out. Uem menbiie K, tem
MeJIeHHee HapacTaeT (cnagaeT) BhixoaHoi curHan. Koaddumuent K nomken O0vTh B npenenax: 0
<K < 1. Yacrota cpesa ¢punbrpa pasHa: f(Hz) = 100*K. Jlns ycroitunBoit paboTsl puiabTpa HE Clie-
JyeT BBIOUPATh K0P HUIMESHT OMU3KUH K 1.

FBD nporpamma
]

JAuarpamma pa6oTsbl

Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO 3HaUEHHE NepeMeHHoi Out mpuHUMaeT OTpHLIa-
TEJIbHBIC 3HAYCHUS, XOTs IEPEMEHHAs [np UMeeT MOIOKUTEIbHbIE 3HAYCHUS.

1.1.14 BY ¢puabTp nepsoro nopsaka (1)

bu6anoreka  FREQTIME
JieMeHT HPF1

BHelmnnuii B 1 Ha3HAYEHHE BLIBOJOB

[ Inp (FLOAT) BxoaHOE 3HaucHUE
T (TIMER) [TocTostHHAs BpeMeHU GUIbTpa
Out (FLOAT) BrixonHoe 3HaueHue

AJnroput™m padoTbl
Anroput™m pabotsr 6;110ka HPF1 ananoruden 610xy HPF. @unbTp BepxHHX "acToT 6€3 u3-
MEHEHHS MepeaaeT BHICOKHE YacTOThl, a HA HU3KUX OOECIEeUMBAET 3aTyXaHHE U OINEpeKeHHe IO
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daze. KoaddumnuenT ycunenus Ha HU3KuX yactotax (mpu f<<fg) odpaTHO mpomopIimoHaieH 4acTo-
te. [Tpu f=fg xordpurment ycunenus pasen 0.707. (fq - rpannyHas yactora GUIbTpa)

[Ipu ckaukooOpa3HOM M3MEHEHHHW 3HA4YCHHS MepeMeHHou Inp, mepemennas Out u3meHseT
CBOE 3HaUEHUE Ha BEJIMYMHY CKauka, a 3aTeM IO HKCIIOHEeHTe yOwiBaeT A0 Hyqs. [loctosiHHas Bpe-
menu T ompenenser Bpems B Te€UEHHE KOTOPOTO 3HaueHUe nepeMeHHoi Out TOCTUTHET 3HAYEHUS,
OTJIMYAIOIIETOCs OT 3Ha4YeHMs Inp, Ha 1/e 9acTh BEIMUMHBI CKayKa 3HAYCHHS TIEpeMeHHOM Inp.
(e =2.7182818285; 1/e = 0.36787944117; 1-1/e = 0.63212055883)
FBD nporpamma

x

JAunarpamma pa6ooTsl

[Ipyn wHUIMaTU3anmuu OJI0Ka 3HAYCHHUE TEePEMEHHOMN
Inp xonupyercst B Out. JlokanbHas TaiimepHas nepe-
MeHHass T1 u3mepsieT mMpoOMEXYTOK BPEMEHH MEXIY
OTCYETaMH.

Pacuer BrIxOomHOTO 3HaueHus Bemercs npu T1 60mb-
me uian paBHoM SO1. Beixonnoit curnan Out Bbrauc-
asieTcs o hopmyie:

Out = Inp - Lpf,
rae Lpf= Lpf+ (Inp-Lpf)/N,
rmue N=T/T1+1

Crnenyer 0OpaTuTh BHUMaHUE Ha TO, YTO 3HAUYCHHE MepeMeHHo Out MpuHUMAaeT OTpHIla-
TeJbHBIE 3HAYEHHUSI, XOTS IIepeMeHHas Inp uMeeT moIoKUTeIbHbIE 3HAYCHUS.

1.1.15 IloaocoBoi puUJILTP MEPBOro MOpsAaKa

Bbuoamnorexka

FREQTIME
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DJIeMeHT BPF1

BHelmnnui B 1 Ha3HAYEHHE BLIBOJOB

[ Inp (FLOAT) BxoaHOE 3HaUEHUE
T (TIMER) [TocTostnHas BpemeHu GuibTpa
Out (FLOAT) BrixonHoe 3HaueHue
AJnroput™m padoTbl

[TonocoBoit GuUIbTp HAa HU3KUX/BBICOKUX YacTOTax OOECIEYMBACT 3aTyXaHHUE M 3aIla3/blBa-
HHUe/onepexenne mo ¢ase. MakcuMaabHas aMIUTUTYIa 1 MUHHUMAaJIbHBIN ()a30BBINA CABHUT BBIXOIHO-
ro curHajua Oyjaer Ha pe3oHaHCHOH vactore: fr =1/ (21T)

FBD nporpamma

x

JAuarpamma pa6oTsbl

x

1.1.16 T'eHepaTop CMHYCOHMAAJIBLHOIO CUTHAJIA (W)

budimnoreka  FREQTIME
DJieMeHT GsinW

Boennuii Bua 1 Ha3HAYeHNe BLIBO/IOB

<] w (FLOAT) KpyroBas uacTora cursasia Ha BbIXOZE
FO0O (FLOAT) Bsixon reneparopa
F90 (FLOAT) Boixon reneparopa co casurom Ha 90°

AJroput™m padoTsl
I'enepatop cuHycoujanbHOro curHana uMmeer asa Beixona FOO u F90. Ha BropoMm BbIxoze
CUTHaJI CABMHYT 1o (haze Brepen Ha 90°. AMIIUTYAa CUTHaANA Ha BBIXOZAE M3MeHsieTcs oT -1.0 1o
1.0. YacroTa reHeparopa 3ajaeTcsl LUKJINYECKON YaCTOTOM.
w=21t * 0.01, roe:
0.01  nmuckpernocts Bpemenu B cucteme (0.01 cek)
) KoHcTaHTa 3.1415962
f Tpedyemast yacToTa B repuax
Ha uactorax ¢ nepuogom menee 0S50, nz-3a ommOOK KBaHTOBAHUS, MEPHOJ CUTHAJA BO3-
pacraet. [TosToMy reneparop paboTaeT TOUYHO TOJIBKO HA HU3KUX YaCTOTaX.
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FBD nporpamma
]

1.1.17 T'enepatop cunyconaaabHoro curnajua (T)

budimnoreka  FREQTIME
9J1eMeHT GsinT

Boennuii Bua 1 Ha3HAYeHNe BLIBO/IOB

(2] T (FLOAT) [Mepuo/ curHaia Ha BBIXOJIE
F00 (FLOAT) Bsixon reneparopa
F90 (FLOAT) Brixop reneparopa co casurom Ha 90°

AJaroputMm padoTsl

I'enepatop cuHycouanbHOro curHana uMmeer asa Beixona FOO u F90. Ha BropoMm BbeIxoze
CUTHaJI cABMHYT 1o (haze Brepen Ha 90°. AMIIUTYAa CUTHaANIA Ha BBIXOZAE M3MeHsieTcs oT -1.0 1o
1.0. YacTora reneparopa 3agaercs TailMEpHOU NIEPEMEHHOM, KOTOpasl ONpeAeseT epro]] CUrHaia
Ha BBIXOJIE.

Ha uactorax ¢ nepuogom menee 0S50, nz-3a ommOOK KBaHTOBAHUS, MEPHOJ CUTHAJA BO3-
pacraet. [ToaToMy reneparop paboTaeT TOYHO TOJIBKO HA HU3KUX YaCTOTaX.

FBD nporpamma

[lepuon, 3anannblii nepemenHoi T, mpeoOpa3yercs: B IUKINYECKYIO YaCTOTY U IOJAeTCsl Ha BXOJ
61oka GsinW.

x

1.1.18 BpemeHHble XapakTepucTUKHU UK (1)

bu6anoreka  FREQTIME
DJIeMeHT Cyclel

BHemnnuii B 1 Ha3HAYEHHE BLIBOJOB

=] T (TIMER)  3amaHHOE 3HaY€HHE JUTUTECIHHOCTH LUK
Alarm (FLOAT) npu3Hak npeBbIICHUS 3aIaHHON JUTUTEIIBHOCTH
Anroput™m padoTbl
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3nauenue nepemeHHoit ALARM 6yner pasno TRUE B ToM ciryuae, eciu JUIMTETBHOCTD Te-
KYIIEro I[MKJa MPEBBICUT 3HaUeHUE, KoTopoe onpeaensiercs nepemeHHon T. Beixon ALARM siBiis-
€TCSl TPUTTEPHBIM, T.€. B cocTosiHne FALSE oH nomkeH ObITH cOpOIIeH MPUHYIUTEIBHO.
FBD nporpamma

=l B cexuum INIT 3amyckaercd jokaibHas TailMepHas mepe-
MeHHas T1.

B kaxxnom mocneyronieM UKIe ee 3Ha4YeHHe CPABHUBACTCS C
BEJIMUMHON 3amaHHON mepemeHHor T. Ecnum 3nadenune T1 npebi-
maet T, To ycraHaBiIMBaeTcs MNPU3HAK MPEBBILICHUS 33JaHHOTO
BpeMenu 1ukia (Alarm=True). [lepemennas Alarm sBisieTcst Tpur-
repHoii, T.e. ee 3HaueHue octaHercs paBHbiIM TRUE, maxe ecnu
3HaueHue nepeMeHHoil T cHoBa craneT menbie T1. B cocrosHue
False ona nmomkHa ObITH COpOIIIEHA MPUHYAUTEIBHO.

x

JmuTensHOCTh BTOPOTO LIMKJIA MPEBBICHIIA 3a/laHHOe 3HaueHue T u nmepemenHas Alarm mpu-
HiJ1a 3HAYCHUC True. I[JII/ITGHLHOCTL IIHUKJIa CHUHUTACTCA C TOYHOCTBIO a0 lccek
(1ccex=0S01=0.01cex).

1.1.19 BpeMeHHbIe XapaAKTePUCTUKHU HUKJIA (2)

bu6anoreka  FREQTIME
DJieMeHT Cycle2

BHelmnnuii B 1 Ha3HAYEHHE BLIBOJOB

x

Tcyce  (TIMER) JUTUTEIIBHOCTh TEKYIIETO ITUKJIa
Tmax (TIMER) JUTUTEIBHOCTh MAKCUMAaJIBHOTO IIUKJIA
Tmin (TIMER) JUTUTEIBHOCTh MUHIUMAJIBHOTO ITHKJIa

AJaroput™m padoTbl
Boruncnsiercss JIUTETbHOCTh IUKJIA, @ TaK)Ke MUHUMAJIbHOE M MaKCHMajbHOE 3HAUYCHMUS
JUIMTEILHOCTH IIUKJIOB 32 BCE BpeMsi pabOThl IPOTPaMMBI.

FBD nporpamma
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B cexknuu INIT 3amyckaeTcst JokajibHasi Taiimep-
Has nepemennas T1. [Tepemennoit Tmin nmpucBanBaeTcs
MaKCUMaJbHOE, & MEpPeMEHHOW Tmax - MHUHUMAalIbHOE
BO3MOKHbBIE 3HAYECHHUS.

B kxaxnom mocneayronieM IUKJe 3HaYeHHe Irepe-
MeHHO# T1, KoTOpoe paBHO JJIMTEIBHOCTH IMKIA, KO-
nupyercs B nepeMeHHyto Tcyc. 3arem nepemenHas Tcyc
CpaBHUBAETCA ¢ IepeMeHHbIMU Tmax u Tmin.

Ecnu 3nauenne Tcyc mpebimaer Tmax, ToO OHO
KOIMUPYETCs B IepeMeHHyI0 Tmax.

Ecnu 3nauenue Tcyc menbmie Tmin, TO OHO KOTH-
pyercs B mepeMeHHyto Tmin.

Bce mmutenpHOCTH cunTarotcs ¢ TO9HOCThIO 70 1ccek (1ccex=0S01=0.01cex).

1.1.20 BpemeHHbIe XapaKTepHUCTHKH HUKJIA (3)

budinoreka  FREQTIME
DJieMeHT Cycle3

BHennuii Bua 1 Ha3HAYeHNeE BLIBO/IOB

(2] T (TIMER) 3a7aHHas JJIUTEIbHOCTD IIUKIIa
Tcyc  (TIMER) JUIUTENBHOCTh TEKYIIETO LIMKJIA
Tmax (TIMER) JUIATENBHOCTH, MAKCUMAJIBHOTO IIUKJIA
Tmin (TIMER) JUINTENbHOCT, MUHUMAJIBHOI'O IIUKJIA
Alarm (BOOLEAN)  mpu3HaK NpeBbIIICHUS IIUKIA

AJaroputMm padoTsl
3nayenue nepemeHHoit ALARM Oyner pasHo TRUE B ToMm ciydae, eciu ATUTEIBHOCTD TeE-
KYILEro LIMKJIa IPEBBICUT 3HaUEHUE, KoTopoe onpenenserca nepemeHHon T. Borxoq ALARM sBis-
€TCs TPUTTEPHBIM, T.€. B cocTosinue FALSE on nomkeH ObITh COpOIIEH MPUHYIUTEIHHO.
Boeruncnsiercss JIMTENbHOCTh IUKJIA, @ TAK)KE MUHUMAJIbHOE M MAaKCHMaJbHOE 3HAUYCHMUS
JUTUTENILHOCTH IIMKJIOB 32 BCE BpeMsl pabOThI TPOTPaMMBI.

FBD nporpamma
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B cexknuu INIT 3amyckaercs JokajdbHas TaliMepHas Ie-
pemennas T1. [lepemenno#t Tmin nmpucBamBaeTcss MaKCUMalb-
HOE, a MepeMEHHONW Tmax - MUHUMaJIbHOE BO3MOXKHBIE 3HAYE-
HUSL.

B kaxxaom mocneayronieM UK€ 3Ha4yeHue NepeMEHHOU
T1, K0TOpO€ PaBHO IJIUTEILHOCTH IUKJIA, KOMUPYETCS B MeEpe-
MeHHywo Tcyc. 3atem nepemenHast Tcyc cpaBHUBaeTcs ¢ mepe-
MeHHbIMU Tmax u Tmin.

Ecnu 3nauenue Tcyc npesimaer Tmax, TO OHO KONUPY-
eTcs B IepeMeHHyro Tmax.

Ecnu 3nauenue Tcyc menbmie Tmin, To OHO KOnUpyeTcs
B IIepeMeHHyro Tmin.

Ecnu 3nauenue Tcyc npessimaer T, TO ycTaHABIUBAETCA
OpU3HAK  TPEBBIIEHUS  3aJaHHOTO  BpEMEHU  IMKJa
(Alarm=True). Ilepemennass Alarm siBAsieTCS TPUTTEPHOMH, T.€.
ee 3HaueHue octaHercd paBHbiIM TRUE, naxe eciu 3HaueHue
nepemeHHoil T cHoBa craHer MeHblue Tcyc. B cocrtosiHue
False mepemennass Alarm gomxHa OBITH COpOIIEHA MPUHYIH-
TEJbHO.

1.2 Bubnuomexa Boolean

1.2.1

buodauoreka
DJIeMEeHT

JerexTop pponTa

BOOLEAN

BHemnnui B M Ha3HAYEHHE BLIBOJOB

x

IN (BOOLEAN)  BxopmHoii curaain
Q (BOOLEAN)  Beixon nerektopa

AJnroput™m padoTbl

DneMeHT TIpeAHa3HaueH i 0OHapy)KeHHS Tepernana curHana. Berxon gerexkropa pponrta Q
npuaumaet 3Hadenre TRUE Ha oauH 1uki KOHTposuiepa BCIKUAM pa3, koraa nepeMenHas IN u3zme-
HSIET CBOE COCTOSTHUE Ha MPOTHUBOIOJIOKHOE.

FBD nporpamma

x

JAunarpamMmmbl padoThbI
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x

Ecnu nepemennas Ha Bxoze IN n3MeHsIeT CBOE 3HAUEHUE KaX bl IMKJI KOHTPOJUIEpa, TO Ha BBIXO-
ne Q oyzner 3nauenue TRUE.

x

1.2.2 ®opmupoBaTe/ib CUTHAJA “yCTAHOBUTD”

Bbuoamnorexka BOOLEAN
DJIeMeHT SET

BHennuii Buja 1 Ha3HAYeHNe BLIBO/IOB

x

Variable (BOOLEAN)  Ilepemennas

AJroputMm padoTsl
[lepemennoii Ha Beixozie Variable npucBaunBaercs 3HaueHne TRUE.

FBD nporpamma

x

1.2.3 ®opmupoBaTe/ib CUTHAJA “COPOCUTH”

Bbunoamnorexka BOOLEAN
DJIeMEeHT RESET

Boennuii Bua 1 Ha3HAYeHNe BLIBO/IOB

(2] Variable (BOOLEAN)  Ilepemennas

AJroputMm padoTsl
[lepemennoii Ha Beixone Variable npucBanBaercs 3Hauenne FALSE.

FBD nporpamma

x
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1.2.4 D-tpurrep co cTpoOoM 3anucu

Bbuoamnorexka BOOLEAN
DJIeMEeHT TRIGI1

Boennuii Bua 1 Ha3HAYeHNe BLIBO/IOB

B D (BOOLEAN) Bxon

C (BOOLEAN) Ctpob 3anucu

Q (BOOLEAN) Brixon

AJropuT™ padoThl

[To nepenany curnana Ha Bxone C u3z cocrossuusi FALSE B TRUE, 3nauenue nepemennoit D xonu-
pyercs Ha BbIXo[ Q.

FBD nporpamma
=]

JuarpaMmmbl padoThl

1.2.5  D-tpurrep 3ameJka

buoauorexa BOOLEAN
DJIeMeHT TRIG2

BHelmnnuii B 1 Ha3HAYEHHE BLIBOJOB

B D (BOOLEAN) Bxon
C (BOOLEAN) Pazpemenne 3anucu
Q (BOOLEAN) Brixon

AJnroput™m padoTbl
ITo nmepenany curnana Ha Bxoge C u3 cocrosuusi FALSE B TRUE, 3nauenune nepemennon D 3a-
HIeNTKUBAeTCs Ha BeIxoze Q.

FBD nporpamma
]
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JAunarpamMmbl padoThbI

x

1.2.6  RS-tpurrep

Bbuoamnorexka BOOLEAN
DJIeMeHT TRIG4

Boennuii Buja 1 Ha3HAYeHNe BLIBO/IOB

x] S (BOOLEAN) Bxon ycranoBku
R (BOOLEAN) Bxox copoca
Q (BOOLEAN) Brixon

AJropurtMm padoTsl

Ecnu na Bxone S nepemenHnas paBHa TRUE, Beixony Q npucsauBaercs 3HaueHue TRUE.
Ecnn Ha Bxone R nepemennas paBna TRUE, Beixony Q npucsauBaercs 3Hauenne FALSE. Bxox R
UMEET NIPUOPUTET.
FBD nporpamma

x

Tabaunma HCTUHHHOCTH

R S Q
FALSE | FALSE | FALSE
FALSE TRUE TRUE
TRUE FALSE | FALSE
TRUE TRUE FALSE

1.2.7 RS-Tpurrep co BXoa0M 3anucu

Bbuoamnorexka BOOLEAN
DJIeMEeHT TRIG3

BHennuii Bua 1 Ha3HAYeHNeE BLIBO/IOB
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loR-"Neolwi"

AJnroput™m padoTbl

(BOOLEAN) Bxon yctanoBkH
(BOOLEAN) Bxon maHHBIX
(BOOLEAN) Ctpo0 3amnucu
(BOOLEAN) Bxox cOpoca
(BOOLEAN) Brixon

ITo nepenany curnana Ha Bxoae C u3 cocrosinuga FALSE B TRUE, 3nauenue nepemennou D
konupyercs Ha Boixod Q. Ecnu Ha Bxoae S nmepemenHas paBHa FALSE, Beixony Q nmpucBanBaeTcs
sHaueHue TRUE. Ecnu Ha Bxone R nepemennas paBua FALSE, Beixoay Q npucBauBaeTcsl 3Haye-

Hue FALSE.
FBD nporpamma

x

Ecnu na Bxome C Obut nepenaa curana u3 FALSE B TRUE, Beixony
Q nmpucBauBaeTcsi 3HaUEHUE nepeMeHHoun D.

Ecnu na Bxone S nepemennas pasHa FALSE, Beixony Q npucBauBa-
ercs 3HaueHue TRUE.

Ecnu Ha Bxone R nepemennas paua FALSE, Beixony Q npucBanBa-
ercs 3HaueHne FALSE.

Crnenyet 0OpaTuTh BHUMaHHUE HA TO, YTO COCTOSTHUE BBIXOJIOB TPEX

0JIOKOB MpUCBanBaeTcs Ha OHY niepeMeHHyto Q. [ToaToMy BEICIIHI MPUOPUTET UMEET OJIOK
RESET, Tak Kak OH BBINOIHICTCS MOCIASIHNM, a Hu3mmi - TR1.

JAunarpamMmbl padoThl

x

1.2.8 Perucrtp 8-6ut co cTpodOM 3anucu

Bbuoamnorexka BOOLEAN
DJIeMEeHT REGI1

BHennuii Buja 1 Ha3HAYeHNe BLIBO/IOB
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DJ[0:7] (BOOLEAN) Bxonst [0:7]
C (BOOLEAN) Ctpo06 3amucu JaHHBIX
Q[0:7] (BOOLEAN) Beixoner [0:7]

AJaroput™m padoTbl
ITo nepenany curnana Ha Bxone C u3 FALSE B TRUE, 3HaueHus mepeMeHHBIX CO BXOJIOB
D[0:7] xonmupyrotcst Ha BeIXoAbl Q[0:7] COOTBETCTBEHHO.

FBD nporpamma

x

JAuarpammebl padotsl 1jst DO

x

1.3 Bubnuomexa Regulation

1.3.1  JIluHeiiHBIH OrPAaHUYUTE]Ib CKOPOCTH HAPACTAHHUA CUTHAJIA

buodauoreka REGULATION
JJieMeHT LinLIM

BHemHuii BUI M Ha3HAYeHHE BBHIBOI0B

<] Inp (AUTO) BxomHOI curHan

Out (AUTO) BBIXOIHOM CHUTHAI

DIt (AUTO) mar npupamieHust BBIXOIHOTO CUTHaIa
T  (TIMER) BpeMms ogHOTO II1ara nmpupameHus

AJnroput™m padoTbl
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DJNIeMEeHT MpeaHa3HaueH I PHIbTpaliK CUTHAIOB. 3HaUYCHHE TIepeMeHHo Out cTpeMuTcs K 3Ha-
yeHuto nepemMeHHoi Inp, Ho 3a Bpems T He MOkeT U3MEHHUTCS OoJible, yeM Ha BeauduHy DIt. Boi-
BoJbI, umeromue Tun AUTO, moryt umets tunsl INTEGER, FLOAT wunu TIMER, HO noimkHbI
OBITH OJTHOTO THIIA U IBHO OOBSIBIICHBI CHAPYXKH OMOIMOTEUHOTO OJI0Ka.

FBD nporpamma

5] B cexuuu INIT, koTopasi BbIIONMHSAETCS OJMH pa3 MpHU MEPBOM
MPOX0Jie MPOTrpaMMbl, WHULUMAIU3UPYETCsl TailMepHas Iepe-

menHas T1, Beixomy Out mpucBamBaeTcsi 3HaUCHUE MEPEMEH-

HOM Ha Bxojze IN 1 paccuuThIBatOTCS Mpeaeiibl IpUpalICHUE.

[Ipenensl u3MEeHEHUs 3HAYEHUS BBIXOJHOM NEPEMEHHON TUHA-
MUYECKH BBIYHMCIIAIOTCS Kb pa3, KOT/Ia 3HaueHue TaluMep-
Hout nepemenHout T1 Oynet pasHo T.

Jluarpamma padoThbl

x

IIpumep nporpammabl

B nporpamme o0bsiBieHbI iepemennbie Inp, Out, dInp, dT.
Inp BXOJHOU CUTHAJI OT JaTUYHKa

dlnp BenuumHa npupaileHus BXOJHOTO CUTHANIA

dT BpeMs MpUpaIlleHus] BXOIHOTO CUTHAA

Out  ordunbrpoBanHbIil 6;0KOM LinLIM curnan Inp

x

OcumiiorpaMmsl mpounecca
dlnp =0.1
dT =801
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x

dlnp =10
dT =801

1.3.2 JlorapupmuyecKkuii OrpaHMYHTE]Ib CKOPOCTH HAPACTAHUS CHTHAJIA

bu6anoreka  REGULATION
deMeHT LogLIM

BHemHuii BUI M Ha3HAYeHHeE BHIBOI0B

] Inp (AUTO) BxomHOI curHam

Out (AUTO) BBIXOIHOM CHUTHAI

K  (AUTO) ko3ddunueHT npupamieHus BBIXOJHOTO CUTHAJIA
T  (TIMER) Bpems ogHOTO II1ara mpupameHus

AJnroput™m padoTbl

DNeMEeHT MpeaHa3HavYeH isd GuiIbTpauu curHaioB. 3HadeHue Qut ctpemMuTcst k 3HadeHuo Inp,
HO 3a BpeMs T He MokeT m3MeHHuTCs Oosbiie, yeM Ha DIt. Bee BeBOaBI, nmeromue tun AUTO,
moryT umeth Tunbl INTEGER, FLOAT wunu TIMER, HO 006s13aTebHO OJDKHBI OBITH OJHOTO THIIA
U SIBHO OOBSIBIICHBI CHapyku OmOimoTedHoro Onoka. 3Hauenue DIt, ecTh BenmnunHa nMepeMeHHAs U
paccuuThIBaeTCs cienyromum oopazom: DIt =|Out - Inp| / K, rne K> 0.

FBD nporpamma
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B cexunu INIT, koTOpasi BBIMOJHSIETCA OAWH pa3 MpU MEPBOM IPO-
X0Jie IPOrpaMMbl, HHUIMATIM3UPYETCs TaiMepHas nepemenHas T1,
BbIXx0oAy Out mpucBauMBaeTCs 3HaUeHUE nepeMeHHoN Ha Bxoje IN u
PacCUUTHIBAIOTCS MPEAEIIbl IPUpPALCHHE.

[Ipenensl M3MeHEHUsT 3HAYEHUS! BBIXOJHOW MEPEMEHHOW AWHAMM-
YECKHU BBIYMCIISIOTCS KaXKIbIA pa3, KOrja 3HaueHUue TaliMEepHOM Ie-
pemennou T1 Oyner paBuo T.

JAmnarpamma padoTbl

x

IIpumep nporpamMmel

B nporpamme o0bsiBiieHs! nepemennsie Inp, Out, K, dT.
Inp BXOJHOM CUTHAJI OT JaTYUKa

K KOA((HUIMEHT NMPUPAIICHUS BBIXOJHOT'O CHUTHAJIA
dT  Bpewms mpuparieHust BXOJHOTO CUTHANIA

Out  ordunbTpoBanHslif 6;10koM LinLIM curnan Inp

x

OcumwiiorpaMmsl mpouecca
K =100
dT =801

x
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K =10
dT =801

x

W3menss napamerpsl nepemeHHbIX K u dT, MOHO BappupOBaTh XapaKTePUCTHUKAMU (GUIbTPALIUU
curHana Inp.

1.3.3 Kommnaparop ¢ rucrepe3ucom
bubdanoreka  REGULATION

DJIeMeHT HRegul
Buemnuii BUI M Ha3HAYeHHE BBIBOI0B
<] Inp (AUTO) BXOJITHOM CHUTHAII
Ref (AUTO) 3Ha4YeHHUE MapaMeTpa cTaduiIn3anuu
Range (AUTO) BEJINYMHA 30HBI HEUYBCTBUTEIBHOCTU
Out (BOOLEAN) BBIXOAHOM CUTHAJI

AJroputMm padoTsl

DJeMeHT NpenHa3zHaueH Uil GUIbTPALUU CUTHAJIOB, a TAKXKe Ul B KAYECTBE PETyJSATOpa C TUCTe-
pesucoM. Beixox Out npunumaer 3nauenue TRUE toraa, korja 3HadeHue nepemMeHHou Inp 6omb-
mie Ref, u 3nauenne FALSE, korna Inp mensiie Ref. B 30ne ot Ref-Range no Ref+Range snement
HEUyCTBUTENICH K BXOAHOMY curHainy. Bce BoiBonbl, umeromue tun AUTO, MOryr umerh TUIBI
INTEGER wnnu FLOAT, HO 00s13aTeTTbHO AOJKHBI OBITh OTHOTO TUIIA U SIBHO OOBSBICHBI CHAPYKU
6ubnmoTeyHoro 6J0Ka.

FBD nporpamma
=]

Brruncnenue 30HbI HEPETYJINPOBAHUS
min = Ref - Range
max = Ref+ Range

Out npumer 3naueHne TRUE B aByx ciydasx:
Ecnu Inp Gosnbiie max;
Ecnu Inp Gonpre mim pasao min u Out = TRUE.

JAuarpamma pa6oTsbl
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1.3.4 [opaButeasn "npedesra"

bu6anoreka  REGULATION
dieMeHT Hyst

BHemHuii BUI M Ha3HAYeHHE BHIBOJI0B

] Inp (BOOLEAN) BXOmHO# cUTHAJ

T (TIMER) BpEMs YCTAHOBJICHUS CUTHAJIa
Out (BOOLEAN) BBIXOJHOW CHUTHA

AJnroput™m padoTbl
DneMeHT npefHa3zHaueH il puibTpanuu curHaios. [lepemennas Out mpuUHMMAaeT 3HaYEHUE Tie-
pemenHo# Inp, ecinu 3HaueHue Inp He U3MEHMIIOCH 3a BPEMS 3aJJaHHOE 3HAaYeHUEM nepeMeHHou T.

FBD nporpamma

B cekmuu INIT, koTopasi BeIIOTHSAETCS OJWH pa3 MpHU IMep-
(2] BOM Ipoxojie, nepemeHHor Out mpucBamBaeTcs 3HAYCHUE
Inp.

Herextop ¢poHTa MHUNIMATU3UpyeT T1 Beskuit pas, korga
nepeMeHHas Inp MeHsSeT cBoe COCTOsSHHWE Ha IPOTUBOIMO-
JIO’KHOE.

[Tepemennoit Out mpucBauBaeTca 3HadeHue Inp, eciu mo-
clieHee HE M3MEHWJIOCh B TEUEHUE BPEMEHH, OIpejersie-
MOTr0 3HaUYe€HHEM TiepeMeHHo T.

JAmnarpamma padoTbl
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x

1.3.5 HenpepsiBHOe cpeHee

bubaunorexka REGULATION
DJIeMeHT AVR

BHemnnui B 1 Ha3HAYEHHE BLIBOJOB

(2] Inp (AUTO) BxoaHoe 3HaueHue
N (AUTO) KonudecTBO OTCYETOB JJIs1 yCpeAHEHUS
Out (AUTO) BrixomHoe ycpeqHEHHOE 3HAUCHHUE

AJnroput™m padoTbl

N3 3nauenus nepemennorr Out Berautaetcs 1/N-ast 9acTh, a 3aTeM K OCTaTKy J00aBIseTCs
1/N-ast gacTp 3HaueHus nepeMenHoi Inp. ®opmyna ycpeaHeHUS BBITISIUT CICAYIONUM 00pa3oM:
Out = Out+(Inp-Out)/N.

BriBogsr umetomue T AUTO, moryt 0b1Th INTEGER i FLOAT, HO 06s13aTensHO 0/11-
HaKOBOTO THMA. 3HAaYCHUE TIepeMeHHOW N He TIOJDKHO OBITh MEHbIIE 1.

FBD nporpamma
]

B cekuuu mHUIMANIM3alUKM BBIXOJHOMY 3HadeHHto Out npu-
CBaMBaETCs 3HAUYCHUE TIEpEMEHHOM Inp.

3navenne nepeMeHHor Out BerIuCIsIeTcs mo Gopmyse:
Out = Out+(Inp-Out/N)

1.3.6 CpenHnee u3 nocjeaHNX BOCbMHU 0TCYETOB

Bbuoanorexka REGULATION
DJIeMeHT AVRS8

Boenmnuii Bua 1 Ha3HAYeHNe BLIBO/IOB

k= Inp (INTEGER) BxonHoe 3HaueHne
Out (INTEGER) BrIxonHOE ycpeqHEHHOE 3HaYeHue

AJaroputMm padoTsl
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B xaxoM 1ukie Bce BOCEMb 3aIOMHEHHBIX B PErMCTpe 3HaueHUM casurarorcs. [Ipu stom
caMoe paHHee 3HaueHHue TepsieTcs. M3 ocTaBmMXCcsi BOCBMH BBIUHCISETCS CpeIHEE apu(PMEeTHIEeCKOe

o ¢opmyiie:

Out = (X1+X2+X3+X4+X5+X6+X7+X8) / 8, roe
X [1:8] - 3Ha4eHUSs TTOCTIEIHUX BOCBMH OTCUYETOB.

FBD nporpamma

x

Brruncnenue cpenHero apugpmMeTHuecKoro

BocbsMmupaspsanblil perucTp ciaBura

1.3.7 Moayb BXOJHOI0 3HAYEHUS

Bbuoamnorexka REGULATION
DJIeMEeHT ABS

BHennuii Bua 1 Ha3HAYeHNe BLIBO/IOB

Inp (AUTO) BxonHoe 3HaueHune
Out (AUTO) Mopynb BXOJIHOTO 3HAUEHHS

AJroputMm padoTsl

Ha Beixone Out aOcontoTHOE 3HAUEHUE MEPEMEHHOW Ha
Bxoze Inp. Bemoabl umeromme tHn AUTO, moryr ObITH
INTEGER unu FLOAT, HO 00s3aTelIbHO OJJHHAKOBOI'O THIIA.

1.3.8  IIponopumoHaJbHBIN PeryasaTop

bu6anoreka  REGULATION
dieMeHT P _Regul
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BHelmnnui B 1 Ha3HAYEHHE BLIBOJOB

Inp (AUTO) Perynupyemsrit mapameTp
=] Ref (AUTO) 3HaveHHE CTaOUTU3aINT
Kp (AUTO) Koaddunment nponopiinoHatbHOCTH
DIt (AUTO) Brrxon paccormimacoBanmus
Out (AUTO) Brixon perynupoBanus

AJnroput™m padoTbl

DJNIeMEeHT MpeIHa3HA4YCH )11 CTAaOMIIM3UPOBAHUS IMapaMeTpa B KOHTYpE aBTOMAaTHUECKOTO yIpaBJe-

HUS C MPOMOPIIMOHATEHBIM 3aKOHOM peryaupoBaHus. PasHOCTh (paccoriacoBaHUe) MEXy 3Hade-

HUEM PETYJIMPYEMOro IapaMeTpa U 3aJaHHBIM 3Ha4eHHEeM crtabunu3anuu DIt yMHOXaeTcst Ha KO-

s durnmenT nponoprmoHaTbHOCTH Kp 1 UCITONB3yeTCsl B KAYECTBE PETYIUPYIOIIETO BO3CHCTBHUS.
Out = DIt * Kp, rae DIt = Ref - Inp.

OcraTo4Hoe paccorjacoBaHue TeM MeHbIe, yeMm Ooinbiie Kp. Crnegyer uMeTh B BHIY, UTO B pe-

3ynbTaTe HEM30€eKHOTO (ha30BOTO CABUTA B KOHTYpE peryaupoBaHusi, Kp He MOXET ObITh CIIMIIIKOM

OOJIBIITM, WHAYE CHCTEMA MOTEPSET YCTOHIMBOCTh, T.€. CAMOBO3OYIUTCS.

Bce BeiBogbl, nmetomue tunn AUTO, moryt umets Tunbl INTEGER wim FLOAT, HO 00s3aTenbHO

JIOJDKHBI OBITH OJTHOTO THUIIA U IBHO OOBSABIIEHBI CHAPYKHU OMOIHMOTEYHOTO OJIOKA.

FBD nporpamma

x

JAunarpamma padooTsbl

Ha pucynkax Huke npuBeaeHbl Tpu NpuMepa. Bo Bcex npumepax nponopuruoHAIbHBIN pe-
TYJISITOP YIPaBIIsT OAHUM M TeM ke o0bekToM. B mepBom ciayuae Kp Obut paBen 1, Bo BTopoM ciny-
gae 2 u B TpetheM 20. C yBenmueHneM K03 dHUIIMEHTa MPONMOPIMOHATIEHOTO peryiupoBanus Kp,
YMEHBIIAETCS] OCTAaTOYHAs! MOTPEIIHOCTh, HO YBEIMYUBAETCS BpeMs BbIXOJa Ha pexuM. B Tperbem
ciydae, mpu ciauimkom 6omnbinoM Kp, cuctema camoBo30yxaaeTcs.

OcnmiorpaMmmsl MPoOLEccoB
Kp=1

x

pUCYHOK 1.
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x

PHUCYHOK 2.

Kp=20

PUCYHOK 3.

1.3.9  Hurerparop

buéanoreka  REGULATION
JJieMeHT Integral

BHemnnuii B 1 Ha3HAYEHHE BLIBOJOB
] Inp (FLOAT) BxomHoit curnan
Out (FLOAT) Brixonx unterparopa

AJnroput™m padoTbl
DneMeHT IpeaHa3HayeH JJi1 UHTerpupoBaHus curHana. OTcUeTsl AJid MHTerpatopa OepyTcs ¢ Auc-
kpetHOCcThIO He MeHee 0.01 cexkynapl. UHTErprpoBaHKe MPOU3BOIUTCS 10 CIeAyIoNei hopmye:
Out = Out+[(dX/2+Prev)*dT], rue

Out  Bwixon unrerparopa;

dX  Tlpupamenue Bxomnoro curHania (Inp-Prev);

Inp  3HauyeHwHe TEKyIIEro OTCYETA;

Prev  3HaueHue npeaplayliero OTCueTa;

dT Bpems Mex 1y npeaplayiuM 1 TEKYIIUM OTCUETaMH.

FBD nporpamma
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=] B cexuum INIT, xoTopasi BBIOJHSETCS OJWH pa3 IMpHU
MEPBOM MPOXOJIe, MHUIIMATU3UPYETCS TaliMepHas mepe-
MeHHas T W nmepeMeHHoO# Prev mpucBanBaeTcs 3HAYEHUE
nepemeHHou Inp.

Otcuetbl OepyTcs 3a TMPOMEKYTOK BPEMEHH HE MEHB-
muii, yem cantucekynaa (0.01 cek). [IpomexyTok Bpe-
MEHH MEeXIy ocineqaumu orcyeramu B dT.

[Tpupamenne curnana: dX = Inp - Prev.

3HaueHHe NEPEMEHHON Ha BBIXOJIE MHTETpaTopa:
Out = Out + [(dX/2+ Prev) * dT]

3HaueHue nocliennero orcyera Inp B Prev.

JAunarpamma pa6ooTsl
Kaxnprit mpoMexxytok Bpemern dT, Beraucisercs miomaab Tpanenuu (00pa3oBaHHONW TOYKAMU a,

x

b, ¢, d) u cymmupyercst co 3HaYCHUEM UHTErpaTopa.

1.3.10  IIponmopumoHaIbHO-MHTErPAJbHBbIN PEryJasiTop
budanoreka  REGULATION

DJIeMeHT PI_Regul
BHelmnHu# BHJI U Ha3HAYEeHHE BHIBO/IOB
] Inp (FLOAT) Perynupyemslit napamerp

Ref (FLOAT) 3HayeHue cTaOWIN3auNA
Kp (FLOAT) Koaddunment nponopunoHaaIbHOCTH
Ki (FLOAT) Koaddunment narerparopa
Imin  (FLOAT) MuHuManbHOE 3HaUeHUE HHTErpaTopa
Imax  (FLOAT) MakcumanbHOE 3HaYCHUE UHTETPaToOpa
Ival (FLOAT) IIpenycranoBka UHTErpaTOpa
DIt (FLOAT) Brixon paccornacoBanus
Out (FLOAT) BeIxon perynupoBaHus

AJroputMm padoTsl

DJeMeHT npeHa3HaueH A CTa0MIN3aluy NTapaMeTpa B KOHTYPE aBTOMAaTHYECKOTO YIPABICHUS C
IIPONOPLUOHO-UHTETPAIBHBIM 3aKOHOM PETYJIMPOBaHHUs. [ yCTpaHEHHs OCTaTOYHOMU ITOIPEIIHO-
CTH IIPOIOPLHUOHAILHOIO PETYIUPOBAHUS, PACCOITIACOBAHNE UHTETPUPYETCS U CYMMHUPYETCS C BBI-
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XO0JIOM MPONOPIUOHANIBHOTO peryisTopa. [lojgoxkuTenbHoe 3HaYeHe paccoriiacoBaHUs HaKaIljInBa-
€TCSl B MHTETPATOpe, €CIU PEeryJMpyeMblid mapamerp Inp menbine 3HaueHus crabunuzanuu Ref, u
HAa00OpOT, OTPULIATEILHOE 3HAUEHHUE PACCOTIAaCOBAaHUS HAKAIlJIMBACTCSI B MHTEIPaTOpe, €CIU pery-
aupyemblil mapametp Inp 6ombine 3nadeHus ctadmmm3anun Ref.

[Tlepemennas Ival HemocpencTBEHHO 3aJaeT 3HAYEHMs] MHTETPATOpPa U MOXKET HCIOIb30BaThCS B
KauyecTBE BXO/a MMPEeIyCTaHOBKH, 1Jid O€3yJapHOro BX0/1a B aJITOPUTM YIPaBICHUS.

HaxkamnnuBaemasi B MUHTErpaTope BeIHMYWHA OCTATOYHOI'O PACCOTIACOBAHUS MOKET OBbITh OrpaHuye-
Ha, KaKk B TOJIOXKUTEIbHYIO, TaK U B OTPUIATENIbHYIO CTOPOHY 3HAUEHUSMHU MEPEeMEHHbIX Imax u
Imin cooTtBeTcTBeHHO. {151 MacmTabHpoBaHUs MOCTYIAONIEr0 HAa BXOJ MHTETpaTopa paccoriiaco-
BaHMs, CIYXUT Kodddurment Ki.

FBD nporpamma
]

JAuarpamma pa6oTsbl

Ha pucynkax HmKe NpUBEACHBI [Ba MpuMmepa. B oboux ciydasx MNpornopuuoHaIbHO-
MHTETPAIBbHBIN PETYJISITOp YIPaBILT OHUM U TeM ke 00bekToM. Koadduuument nponopunonaisb-
Hoctu Kp He uamensuics. B nepsom ciyqae Ki 661 paen 0.001, Bo Bropom ciryuae 0.005.

W3 npuBeeHHBIX TPapUKOB BUTHO, YTO C YBEIIMUEHUEM KO3 (HUITMEHTa HHTErpaTopa
YMEHbBIIIAeTCs BpeMsI BbIX0/1a Ha PEKUM, HO YBEITMUUBAIOTCS KOJIeOaHHsI B CUCTEME.
OcumiiorpaMmsl NpoLeccoB

Ki=0.001
B
pUCYHOK 1.
Ki=0.005
B
PHUCYHOK 2.
1.3.11  Inddepenuuarop
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bubaunorexa REGULATION
DJIeMeHT Differential

<] BHemHuii BUI M Ha3HAYeHHE BBIBOI0B

Inp (FLOAT) BxoaHoii curnan

dT (FLOAT) [Tpupamenue BpemMenn (He 10KHO ObITE 0S)
Out (FLOAT) Breixon muddepennmaropa

AJnroput™m padoTbl
DneMeHT TipeAaHa3zHaueH i auddepermupoBanus curHamoB. Otcuersl mus auddepeHnuaropa
oepytcs ¢ nuckpetHocThio AT, HO He MeHee canTHceKyH B! (0.01 cex). uddepennupoBanue mpo-
U3BOJUTCH 1O cieayromeit popmyie:
Out = dX/dT, rne

Out  Beixog muddepenimaropa

dX  Tlpupamenue Bxomnoro curnaia (Inp-Prev)

dT Bpems Mexay oTcueramu

Inp  3HaueHwue Tekymero orcyeTa

Prev 3HaueHue npeaplayIiero orcuera

FBD nporpamma
]

B cexuuu INIT, koTopasi BBINOJHSAETCS OAWH pa3 MpHU MEPBOM
MPOXO0/JIe, MHUIMATU3UPYETCS TallmMepHas nepeMenHas T u me-
peMmeHHo# Prev nmpucBauBaeTcsl 3HaUeHUE repeMeHHon Inp.

OtcueTsl OepyTcs 3a MPOMEXKYTOK BPEMEHU HE MEHBIIUH, YeM
dT (dT me moxet ObITH 0S).

Bpewms mexny nocnennumu orcueramu B T1.

[Tpupamenue BxogHoro curaana: dX = Inp - Prev

3HayeHue mociaeadero orcuera B Prev.

3navenne Ha BbIxoje Auddepenumnaropa: Out =dX / T1

Jluarpamma padoTsbl

x

3HayeHue nepeMeHHoN Ha BbIXoze AuddepeHnnaTopa paBHO IPUPALICHUIO BXOJHOTO curHaia Inp
3a €IMHUI]Y BPEMEHU.
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1.3.12  IIponopumoHaJIbHO-MHTErPaJbHO-TU(PepeHIIHATBHBIA PEryJjasiTop

buoanoreka REGULATION
DJIeMeHT PID_Regul

BuemHuii BUI M Ha3HAYEHHE BHIBOI0B

] Inp (FLOAT) Perynupyemslii napamerp

Ref (FLOAT) 3HaueHue cTaOMIM3ALUH

Kp (FLOAT) Kosdodunuent nponopuuoHaaIbHOCTH

Ki (FLOAT) KoadduuueHnt uarerparopa

Imin (FLOAT) MuHuManbHOE 3HaU€HUE HHTErpaTopa

Imax (FLOAT) MakcumanbHOE 3HaU€HUE UHTETpaTopa

Ival (FLOAT) [IIpenycraHnoBka HHTErpaTopa

Kd (FLOAT) Kosdpounuent quddepenunaropa

dT (TIMER) IIpupamenue Bpemenu ajs 1uddepeHIupoBaHus

DIt (FLOAT) Ocraro4Hoe paccoriacoBaHue

Out (FLOAT) Bsixoa peryaupoBaHus

AaroputMm padoTsl

DJeMeHT npeHa3HaueH A CTa0MIN3aluy MapaMeTpa B KOHTYPE aBTOMAaTHYECKOTO YIPABICHUS C
IPONOPIMOHO-UHTErPANbHO-TU(PEpEeHIINATBHBIM 3aKOHOM peryinupoBanusi. Jlns — ycTpaHeHHUs
KoJIeOaHU B KOHTYpE YIPABJICHUS C IPOMOPIHOHO-MHTErPAIbHBIM peryasTopom, B I[I1-perymnstop
BBeZIeH nuddepenimpyomuii anement. [lepemennas Inp nuddepenuupyercs 3a Bpems 3aaaHHOe
3HayeHueM nepemeHHoit dT. [lomyyennsiit auddepennman gaeT npeacTaBiIeHne 0 CKOPOCTH U Ha-
NpaBJICHUN U3MEHEHUS PEeryaupyeMoro rnapamerpa. 3Hauenue nuddepeHiuana MoKHO MacITadu-
poBath k03 Puunentom Kd.

Ha BbIX01 perynsTopa mogaercsi pa3HOCTHBIM cUrHall Mex 1y BeixogoM I11-perymnstopa u nmpoaud-
(depeHIpoBaHHBIM 3HaYeHHEM Inp.

Koadhdummentsr Ki u Kp , a Takke Bxoasl Imin, Ima u Ival umeroT takoe ke Ha3HA4YeHHE, KaK B
[I1-perynsTope.

FBD nporpamma
=]

Jnarpamma pa6oTsbl

Ha pucynkax HmKe NpuBEACHBI [Ba NpuMmepa. B oboux ciydasx MNpornopuuoHaIbHO-
UHTETPATbHO-TU(P(HEePEHIIUAIBHBIA PETYISATOP YIPABISUI OJHUM U TeM ke o0bexToM. Koaddurm-
eHT nponopurnoHanbHocTH Kp n ko3 unuent uarerpatopa Ki He usmensuces. B nepBom ciyqae
Kd 6b11 paBen 1, Bo BTopom ciydae 2. dT B 060uX cityyasix HE MEHSIIACh.

OcumiiorpaMmsl NPOLECCOB

Kd=1
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Kd

x

PUCYHOK 1.

PUCYHOK 2.
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