[UBWIS OIAIS
eielsad ‘00Tvb-| ‘T ‘1e8eleg eip m
elpuda8u| 1p diq ‘ededssq Ip BUSISAIUN SR

dld 140]|041U0) Ip dUOIZEZZIUOIUIG
19113394400) 139y Ip 011980.d
0SS243U1-03B3S-B}IDSN SUOIZEOJ}D4 D 1J0}BAISSS()

JUINWIS B 3UOIZNpPOoJIU|

QU o I R To e

IDIWEUI(] 1WI1SIS Ip dUOIZe|NWIG
qe|1e|\ € auoiznpoJiu| q'T

0SJ0D |NS 1|eJoud3d 1uoizewJoyu| €]

1UOIZ3| J||9P BINIINAIG <8

| (ou03eI10qE]) PORRWOINY \

Z Seq (ouoiesoqe) eoirewoliny - q|d 40jj043u0y) auoizaT]

lueWIS OIA|IS
eJelldd ‘00T ‘T ‘1eSeseg eip @
elpu3adu| 1p diq ‘eesssq Ip BUSIBAIUN =

|wi1ysuossa| /tuewis/1-apun-Surmmm/ /:di1y 74N

luews /3rapun-3urmmm/ /:diy 7y
1°94iun-3uigluewiss :[lew-J

¢0989. ¢£G0 'xed

¥8E6C CES0 "ISL
BJBLIS IP BUSISAIUN

esudadu) 1p ojuswipedi(q

IUBWIG OIA|IS

(oli01e40qET) BO13RWOLNY

T ‘Sed (ouoleioqe) eonewoliny - |d 40jj0J3uoy) suoiza



IUBWIS OIA|IS

eielsad ‘00Tvb-| ‘T ‘1e8eleg eip m
elpuda8u| 1p diq ‘ededssq Ip BUSISAIUN SR

91eA9|d 9zuanbaiy B OJlUOWIE 01NUSIUOD UOD Ijeudss | eoyljdwe ‘ewalsis
|op e1jiqeis 1p idiew | esonSiw P < ((Q) OAIIBALIDP dUILLIR] <=

01BUOIZROJ]D] BWIISIS [9p ezzaldwe pa asey Ip 1uiSiew | eso133ad ‘oulpe3
e 0ssa43ul un Jad swiSa. e 240419 | B||NUUE '], 4 (]) 9jedSajul U] <=

BWR]SIS [9p &H|IqEIS B||9p
90SINUIWIP ‘01BUOIZBOJIDJ BWIDISIS [Op Epueq Ip ezzaySie| e BlusWaIoul
PS SwiZaJ B 2404J9,| 92Npll :01BAS|S M < (d) 9Jeuoiziodoid suiwig) <

tPT ‘YT ‘37 13U3121)J900 34} B duolzezzidweled <P

<(;tl)zppl et 10/ % T (1)9) 3= (1)n

:(3)n 21ea2ua8 4ad (2)fi — (2)4 = (2)2 eioqe|3 <3

| dld un 1p eininilg

v 'Sed

Pag. 3

Lezione Controllori PID - Automatica (Laboratorio)

(ouoiesoqe) eoirewoliny - q|d 40jj043u0y) auoizaT]

.. =
= q:) o g
= .9 —~ n
N o2 Na 2
o = S T
QO = n
== bt [e) . —
D d-c—q e pasl (%]
3 () ) || [)
- 52 - T 2
o .. 55 - o} £
.- v &3 = v = Q @
= c o © — - o
ol & = = £ 9o & a3
= N = S - =
=) © S — s Hh = = = @
bt o o + c b S P (] c
e = S o ~ o — S (] T ®
= ) 5] 3 & o (3] c o = .
(=} = 2 2 - o o = © =
S z : © 3 3 2 9|
c < @0 = 9 g n 2|
. - - g0 m .-‘% q) 8 -: E %)D
] =) — Q £ © 'g c o go )
) = v e ) v 3 ) c e
Q - 2 [} b O c LN (=] — — ©
c 4= 2 e 3] —~ bur] — S i
c g - »n © n v R = (] .0
e o S Nas = = 5 T | 2
1L s 3 s o> 8§ o|ds
o g T o 5 o S| g%
N| 5 5 o o T =S 21 5 3|53
N @) — [g] - @© © —~~ + L
.- (4] = N = = =) > +~ o jun} L?_) "
sl & = > s £ g £ £ N &5l=%
o o SO~ <« = S @© T D N 0 o
el 5 £ g 5 S g¢
[eR] 5 R
=] v 28 Tt o 1t f 1 > | g3
m et c .®
2. ==
3
N & ¢
) @



IUBWIG OIAlIS IUBWIg olniS
eJelia] ‘00THy-| ‘T ‘1eSeseg eip @ eJedsa] ‘00THy-| ‘T ‘1eSeleg eip %
esudalul 1p "diq ‘esessaq Ip BLSIBAIUN = eusu8a3u| 1p diq ‘esesssaq 1p BUSISAIUN =

(72)fi ajeusas [pp eieauaq <D
elelWI| B1BARP B (JId <

......................................... duIpio | [op oAy N Ip 0ZZINN (o

W sir "
m ! : suoizeniie
m ip 1wedio 13 Jad dsouuep  djusW|eIZUD]
BUIO)SIG e bl 1
Y oDk @ 1 F e -od |uoizejs|jos @onposjul (7)2 OSIBABIIIE <=
WV m N/PLs + 1 " 9[1qeZzzI|Ba] IUSWEDISH 3 UOU <=
L aid LS " ! ! ISI
D)i— epueq eSJe| e 1jeudss | ejess pa eoyljdwe <«

:1I88ejueng A@
:ouipes3 e (2)4 UOD 1WBIqOId <=

onneddipue odiy Ip (2)2 940.449,||9p SUOIZOLIOD <=
adld I9P dseq Ip ewdyds O||dp eIIpowW 40131 N <P

O|joue,||op BH|IqeIS Ip luidiew | eJolFiw <=

PL(F+F) R N/AL <

:11I88ejuep A%
Z\wrmw + 1 OAIJEALIDP 2UIWIJ] [9p epued Ip auoizejiwi
. = (9)a 11eAlI9p aul 2P epueq 1p ! ..._A@
LMS
essajdwod nid
:auipJo owid [9p ewd3sis un uod (7)2 aJesljiq A@ eani1inils eun ey gjd It 1jerasnpui woizesidde ajaN A@

(1) Aid 1P ean1Inaas ejje aydyIPoy dld 9P BiN1INIIS ejje dydyIpoy

9 ‘Sed (ouoles0geT) EOIEWOINY - (|d 10||041UOD) BUOIZST G 'Sed (ouoleioqe) eonewoliny - (|d 40jj0J1u0D) auoiza]



IUBWIG OIAlIS
eJelia] ‘00THy-| ‘T ‘1eSeseg eip @
esudalul 1p "diq ‘esessaq Ip BLSIBAIUN =

9|eJ3a3ul dulWId) [9p O|0d[ed14 djueIpaw d|es3a1ul
SUIWJS) [9P SUOIZRINIBS-IIUE IPp OAINSOdSIp U0 (|d 940]|041U0)

auorzeanjesyue 1p oanyisodsiq

|\|x|

9103eN37% T3P O[[PPON

«~— a101BNNY tN M :
@ ®a ¥ HIOE

: SPL 3 :

1 dId :
®)% m
O m
al01ENNY LN 57 :

®n @s ¥ e

m SPL 3 "
1 aid m

(1) suoizeamesnnue 1p 1nsodsiq

8 'Sed (ouoles0geT) EOIEWOINY - (|d 10||041UOD) BUOIZST

IUBWIg olniS
eJedsa] ‘00THy-| ‘T ‘1eSeleg eip @
eusu8a3u| 1p diq ‘esesssaq 1p BUSISAIUN =

01endJ2 ojuadwelsasse Ip odwal @ auoize3uojaeinos
ejlop ojuawne :ejendj@ nid o0jjosjuod Ip duoize
pa (7)2 Ip ©B1I2S2409p IP BUDOJOA E|[9P JuoIZNpy A@

01B}IWI| UOU OSED |e 0319dSlI SIOLIBJUI D
(2)2 @ (2)@ > (2)n suoizeinies e||ap esned e <=

ounjioddo (7)a eisauald
240jj043u0d |1 :ouipei8 e (72)4 @ ) = (7)2 :oidwas]y A__@

(2)n # (2)a :2i01BN11E,||SP SUOIZRINIES <=

aIo0yeniye, [ns
QUOIZe I

QIR[[0IIU0D KI )
0 ep BWd)SIg aid

"o (@)ql D7)

1i01en1ie
1|39p BDISl} duolIZe}iwl| (BllJeaul] uou Ip ezuasaid <=

ajea8ajul auiwiady |gp , dnpuipp-juy,, <P

(2) aid 19p ean1anals ejje aydyipopy

/ Sed (ouoleioqe) eonewoliny - (|d 40jj0J1u0D) auoiza]



IUBWIG OIAlIS
eJelia] ‘00THy-| ‘T ‘1eSeseg eip @
esudalul 1p "diq ‘esessaq Ip BLSIBAIUN =

IUBWIg olniS

eJelldd ‘00Tt~ ‘T ‘1eSeseg

eIA %

eusu8a3u| 1p diq ‘esesssaq 1p BUSISAIUN =

1o H

olojeqies Vi ejou ejepod

e
1o |«
up >l

oljaAI]

HUNUIG ewdYdS (g

©JI0SN QU0IZog
ur eje)od
v opbry
D O[[AI']
opmbr 4
“““““““““““““ B[OA[BA
o[jonuo)
ossa13ur o)

ut ejelod E X o

ealjels
auoisaad ejns ayoyads uod qld P 0119504d A@

0101€qJ3s un Ip OJ|9Al| IpP 0]j0431u0)

B1EUOIZIPUOD SUOIZEIS93Ul dIUBIPSW dUOIZEBIN}ESIIUE |

s10veredmod

(Hn

a109EN))Y

p BWAYDS

e]EUOIZIPUOD dUOoIZeISIU|

<3

(¢) suoizeamesnue 1p 1nisodsiqg

0T 'Sed (ouoles0geT) EOIEWOINY - (|d 10||041UOD) BUOIZST

6 3ed

(ouoleioqe) eonewoliny - (|d 40jj0J1u0D) auoiza]



IUBWIG OIAlIS

IUBWIg olniS
eJeld ‘00TvY-| ‘T ‘1eSeseg eip @ eJelId ‘00T~ ‘T ‘1eSeseg eip %
esudalul 1p "diq ‘esessaq Ip BLSIBAIUN = eusu8a3u| 1p diq ‘esesssaq 1p BUSISAIUN =
otou3
owiBai e aioug
H B)10SN Ul BjEUOd m< + _O - HQ
Inpum nue & Q
j — = ] p il (P F ~ o]
S L - RS
ossaiBul Ul ejepod
(oo Sid wald
K R edijels auoisiaud ejns ayoyadg B
RN Y=
wng
o |« ! oo oo eusssE
oleAr] E@ ° owibal e sloug aloug
UOUMS |
B}I0SN Ul ejeliod
ojuswaly ﬁ
. s JeljoAuoD ald uopeInes
0103eqI2s @ OlEIYIPOW Qld IP FHNUIS BWAYS (g Bk waa|— ]}~
T ossaibul ul eyeod
1)y oA ol woid
i jewpid” L ejep
up eyau ejenod co_mMM‘«_‘_w%n__
=
wns
o _9|:Mr m_;mﬁ_ A eronod % repod swisse
[ PL olloAr ejjou ejepod ] S00
Jeuomodoid UYONUMS [enuely
n_:_ue__>>|_u=m 9 ejejiwi) ejeaudp e yulrnuwig ul ald A@ 0]]013U0D [9p JuIInuwir§ ewadydg A@
0101eqJ9S un Ip O||9Al] Ip 0]j043U0) 0101eqJ9S un Ip O]|9Al] Ip 0]j043U0)
21 'Sed (ouoles0geT) EOIEWOINY - (|d 10||041UOD) BUOIZST 1T ‘Sed (ouoleioqe) eonewoliny - (|d 40jj0J1u0D) auoiza]



IUBWIG OIAlIS
eJelia] ‘00THy-| ‘T ‘1eSeseg eip @
esudalul 1p "diq ‘esessaq Ip BLSIBAIUN =

£ (UxT+TT) / (NB3*p)

C(U*8+ET) / ((Y*9+TE) *NeI)

£ (WRI4N) / (7/U+E /) *OH

<1/00
T
‘1T =

‘{1/ne;y

‘easodsTa BITop

swrSex ® ezzotTdwe,T 0) ® ojeorTdde ourpexd Tep
ezzoTdue ,T o) ‘odweq Tp ©3Ue3S0D BT [ ‘OpIRATI IpP
odweq TT .o mnea 'qId [ep Tizewered Tep OTODTED

1T xod (op‘op‘l‘nea)ieTlderz = [QI‘d] uoTIOUNT

0
O

Y

b
o
b
b
T
o
o

(0D‘oR‘L‘nea)IeT18e1Zz = [Q°I‘d] uoTaOUNF

qe[3eIA Ul S|OYdIN-43]331Z 1p d|nuiio

¥T Sed (ouoles0geT) EOIEWOINY - (|d 10||041UOD) BUOIZST

B

lueWIS OIAIIS

eJelldd ‘00T ‘T ‘1eSeseg eip
elpu3adu| 1p diq ‘eesssq Ip BUSIBAIUN

(s)”O

(s8PEP T+ 1)

5¢990°1—

ejewissoidde ojuswiIvjSeI] Ip BUOIZUN) <=

<«

(uoo) @ usyoD) ep 91ed1IpOW) S|OYDIN-I3|317Z Ip IUoIZe|d.

=(s)D

(sgLo0+1)(ss0+1)(ssc0+1)(s+1)
I

IS <ﬁ@

0jUBLILIR)SEA] IP SUOIZUNY BUN BP 0}}14ISIP BLII)S

S|OY2I[\-49]8317Z IP 9Nwoj 3] uod (Jjd un Ip 01198041

(ouoleioqe) eonewoliny - |d 40jj0J3uoy) suoiza

€1 'Sed



IUBWIG OIAlIS IUBWIg olniS
eJelia] ‘00THy-| ‘T ‘1eSeseg eip @ eJedsa] ‘00THy-| ‘T ‘1eSeleg eip %
esudalul 1p "diq ‘esessaq Ip BLSIBAIUN = eusu8a3u| 1p diq ‘esesssaq 1p BUSISAIUN =

'1INUSHI0 1383[NSI | S3USWIEDLI0S)

5 le (£/p+5)(Z+5)(p+5)(145) «
9Je2111sNIS ® 0S4aAIp A U0d dnoiud aled 0g = N @ 0T [ ] L

WA

= N 43d 0]|041u0D Ip 9]eu3ss [op odwal [Su OIUSWEePUE, | =
Ijoojed Is © (700 BZUBLIEA UOD ODUBIQ SJOWNJ) BSSIIS
B310SN,||NS 0QJNISIP UN BONPOJ1UI IS ‘e110Sn B|OS ||ap d|es. S
BJBALISP UOD (J|d |! BZZI|1AN dyd ewayds o] opudpuaidiy ¢

alog-0ie7 ad
()ok wng

"91usWaUSPadaId 01eZZI|BS) 9|BdJ B0 - ) S B
ur gid uod einusljo ejjenb uod ejsodsid e| 11UOIJUOD IS -
o (e110sn,||9p 0|OS EIBALIBP B| IN119J48 BYD 01D ‘OT=N)
BAIJBALISP SUOIZE ||9P SUOIZBLWI| U0d (J|d un aJezzijiin g
"1101B|033. ISISAIP 01£]]043U0d BWISIS @ |d <P
| UOD 13NUS110 11B1|NSII | 9JeIUCIUOD d (QT=]) BIeALISp
B[|9p @uolzejlwi] uod |d un pa qld un ‘|4 un ipuinb
aJe11980.4d S|oydIN-49[8317Z Ip SNWIO) 3] U0) "°3f deu — 3 |
-o1zijodoud ouSepend un opuodss 4 odil Ip 2401ej08a4 un
UOD BIIBJIUN SUOIZBOJ]SJ Ul OSNIYD BWSISIS [9p 1DIpEeJ 3||9p .m s
e
w>=m>_an_ n_

NNE
gmn

o3on| |ep 13NUd330 243ssd ouossod °F o °37 Ldweded |
*(°.1, 91nuUs110 1UOIZE||1250 3||3p opoLad [9p 3 no D
B1|Iqe1S B||9P d1WI| [B BWIISIS |1 B1I0d 3Yd ©37 duoizeosl J
-9J ul ou3epen3 [ap 240jeA |9p 1uoIZuUNy) S|OYdIN-I3|3R17

Ip 9|nwJo} 3| opuezzi|iin (|d 2401ejo8a4 un aJepedoud T |

ul

aanO)

£ive0 (& 09702

mAmeHv OluswliajSes] Ip suolzuny e| eleq
N I ! ! (jesnjosa) auoizeanies uod qid A@

(swesa) g|d =4101e]0834 un 1p 0119304 Jyurnuirg ui sjoydip-13|8a17 uod qid

o1 'Sed (ouoles0geT) EOIEWOINY - (|d 10||041UOD) BUOIZST GT Sed (ouoleioqe) eonewoliny - (|d 40jj0J1u0D) auoiza]



