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Kupum

TexHuka  Ba  TEXHOJOTHUSJIADHUHT  PUBOXKJIAHUIIA
HaTWXXKacuJa TEXHOJIOTUK >KapaCHIapHU aBTOMATIAlITHPUIITa
Ttanad kywaiau. byHpa OomikapyBun Ba OOILIKapUIyBUM
OOBEKTIIApHM {3 UUUTa OJITAH CHUCTEMAIap ApaTuiMokaa. byHna
cucTemara IKOpY aHUKJIMK, HIIIOHWIMIMK Ba OolKa Tanadsapra
*kaBoO Oepumu 3apyp. Illy cababman ABTOMaTHK OOIIKApHIII
Hazapusacu (aHUHU YpraHull MyXuUM Ba YHHBEpPCAJl axaMHsTra
ara.

Kypc noiuxacuga OepuiraH CHCTEMAaHUHT JIMHAMHUK
CUHTE3U, JUCKPET CHUCTEMAaHUHI TYPFYHJUTHM Ba HOYU3UKIU
AJIEMEHTTa 3ra OYyJiraH cucTtemaja aBTOTCOPAHUIIHM AHUWKJIAII
unuiapuid - Matna® nporpaMmacuaard  Xucoosaml — uiiapu

KCJIITUPHUJIITAH.



1. Kuckaya MeTouK Ky/JUIAHMAJIApP Ba TYIIYHTHPHUIL XaTH

Ma3MYHH.

. Cucrema aHUKJIMIHIa KyWniIraH Ttanabd acocuja Oepuiirad
CTPYKTYp CX€Ma VYYyH KYYaWTUPITUYHUHT  KEpPaKJIM  y3aTHIl
kodppuIMeHTH xamJa OuYdMK Ba OEpK CHuCTeMa Yy4YyH Y3aTHII
byHIMATapU ~ aHUKJIAHCHH. TypFyHJIMK  4YacTOTacH  KpHUTEpUIiCU
épaamMuia  €NuK CUCTeMaHWHr Typrywiuru OXMpa (1-wiiosa)
AHUKJIAHCUH xamaa o4ukK cucteMaHuHr JIAUX Ba JI®UXcu opkanu
YTKUHYH jkapaéH cudaTura 6axo OepuICHH.

2. Cuctema cudatura KyWWiraH tajgadiap OpKald OYHWK 3apypuid
cucteManuHr JIAUXcu KypuicuH.

3. KoppektinoBun sneMeHTHUHT JIAUXcH TONWICHMH; MpUHLIMITAAT
CXEMacH TaHJIAHCUH Ba MapameTpiapu XUCOOIaHCHUH.

4. Koppekrnanran ouuk cucremanudr JIAUX Ba ADXcu KypuicuH
Ba ylap acocuja YTKUHYM >kapa€éH cudatu OaxonaHcuH. CTpPyKTyp
cxeMa KypwJicuH Ba DXMpa (2-uioBa) YTKUHYM Kapa€H XHUCOOJIAHCHH.
VIKMHYM (QYHKIMS OpKAIM CHCTEMAHMHT cHU(AT KypcaTKHUIapH
AHVKJIAHCHH.

5. KoppekrtiaHran CHCTEMaHMHI XaTOJMK Oyin4Ya  y3aTHII
GyHKIMSCH TOMWJICHH Ba Kapop XaTo KHUPHIJArd TabCUPJIapH
XUCOOJIAHCHH.

A) x(t)=1(t) 0) x(t)=t B) x(t)=1

6. AMIUIMTyJa UMIYJbC CUCTEMACHHUHI CTPYKTYp CXEMacH

Ty3wicuH (OepriiraH YM3WKJIM CHCTEMaJard KYauTHPHUII >SIIEMEHTH

_,"p
niacall aMHJII/ITYI[a QJICMCHTHU Ba Wq)(p):L y3aTmu (bYHKHI/IHCI/I
p



IAKJIJIOBYM  DJIEMEHTH OWIaH alMamrtupiagd, Oy epaa vy -
UMITYJIBCIAPHUHT HUCOWN MyaaaTi T — UMITYJIbCIAPHUHT TaKPOPIIAHHUIIT
naBpu). O4uK Ba OEpK UMIYJIbCIIM CUCTEMAHUHT YTKUHYU (PYHKUIHSATIApPU
(W,(2),W,(z)) TonuicuH. ['ypBull KpuTepuiicu €pramMuaa 0EpK UMITYJIbC
CUCTEMHUHT TYPFYHJIUTH aHUKJIAHCHH.

7. bepk UMMyabC CHUCTEMAaHUHT YTKHUHYM XOjaT Tpaduru (SJ’XT)
KypuiicnH. Me3oH dopmymacu Ba Jlammac Teckapw aaMaIlTHPHIIH
épmamuaa xap OWp DJIEMEHT XamjJa CHUCTEMAHWHT YHMKMII KaTTaJuTH
aHMKJaHCHUH. Cucrtemaaru YTKUHYM kapaéH DXMjia XxaM XHCcOOJIaHCHH
(3-mioBa).

8. Houm3ukim CHCTEMAaHUHT CTPYKTYp CXE€MacH TY3HWJICUH
(OepwiiraH 4YM3HUK CUCTEMAIATU KYYaUTUPUII JIEMEHTH TErUIUIN CTaTUK
XapaKTEPUCTUKATM HOYM3UKJIM DSJIEMEHT OWlaH aJIMallTUPUIaIn)
CUCTEMAaHUHT YM3UKJIU KUCMHU YI9yH aMIUTUTyAa-(ha3a XapaKTepUCTUKACH
W,(jo) Ba HOYM3UKJIM 3BEHO YYyH OKBHBAJICHT aMIUIMTyaa-(asza
XapaTepUCTUKACH W, (jw) Udoaa TOMUICHH (4-UI0BA).

9. CucreMana aBTOTEOpaHUIIIAD XOCHJ OVIWII MMKOHHSATH XaMmza
VHUHT aMIUIATYJacd Ba 4YacTOTaCH TOMWICHH. ABTOTEOpaHUIILIAD
TYpFYHJIUTH Ba MapaMeTIapuHH aHukjiam y4yH [ompadap0d meroaumHu
KYJIIalm MyMKWH. XHCOOJall aHUKJIUTHHU ONIUPHUPII YIyH W,(jo) Ba
z(a)=-1/W,(a) XapaKTePUCTUKAJIApU KECHIIHII HYyKTajJapu aTpoduma
KaTTapOK MacITad/a aJoXuaa KypUIHIIHU JO3UM.

XucoOnaapHu TYIIyHTUpHIIA GUKPHU aHUK HdoAanaiira aoxuiaa
apTHOOp Ocpumm 3apyp. KwuckaptMa Homimap OWpWHYM MapTa
WIUIATWIMIIIA TYIUK E3WIWIIA Kepak. Pacmilap Ttarmjga yjaapHUHT

Ma3MyHUHHM aKC OSTTUPYBUH €E3yBlap XamJa KETMAa-KETIIMK HOMEpPH



Oynumm mapT. Macanan, pacM-2. bepk cucTeMaHUHT YTKUHYH JKapaéH

rpadurn. Amabuérnapra mwnosa (1) Tap3uga Oepuiaan.

TymyaTrpuIn XxaTuaa MaTepraliapHu KOWIAIITUPUIIT TAPTHOU:

-MyKoOBa (5-ujioBa),

-VKUTYBYM UM30JIaraH Kypc UIITH Ba3UpUCH,

-KUPULI,

-XHCO00 KUCMH,

-XyJroca,

-oiiganaHmITaH aadbuéTirap pyruxary.

-MyHJIapHxKa.

I'paduk marepuasiap pyixartu.

XuCOOIaMI-TYITyHTAPHUII XaTH1a KyrHuaara rpaduk Ba pacmiiap

KEJITUPUIIAIN:

1.

o0

OepuiiraH YU3UKIU Y3JIYKCU3 CUCTEMAaHUHT CTPYKTYP CXEMAaCH.

2. 6epunran ounk cucteManuur JIAUX, JIOGUX, pa AOXmapu
3.
4

3apypuit 6epk cucremanuHr JIAUX Ba JIOUXmapn

. KOppeKTJIaHTraH YH3UKIM CHCTeMaHMHT OXMpja XucoOnaHraH

YTKUHYH jkapaéH rpaduru.

. TAHJIAHTaH KOPPEKTJIOBYM JJIEMEHTHHUHI MPUHIHUIUAIL CTPYKTYP

cXeMacHu.

. KOPPEKTJIAHTaH YU3UKJIU Y3IYKCU3 CHCTEMAaHHUHI CTPYKTYpP

cxXeMacu.

. UMITYJIbC CXEMaHUHI CTPYKTYpP CXEMAacCH.
. UIMITYJIbC CUCTEMAHUHT YTKUHYM X0JIaT rpadu Ba YTKUHYM KapacH

rpadury.

. HOYH3UKJIM CHCTEMAHUHT CTPYKTYpP CXEMACH.
10.

HOYM3UKJIM CUCTEMaHUHT YM3MKIN KucMu ADXcu rpaduru
BAa HOUM3HUKJIM 3JIEMEHT XapaKTEPUCTUKACH.



bepuiaran:

1. Yn3uK/IM KHCM NapaMeTpJiapu

BAPHUAHT 3.

v

KZ K4 T1 Tz T3 A%
5 0.1 0,25 0,1 0.2 29
2. Cucremara TanadJaap
€or A Ty
0,021 26 0,4
3. HouM3uK/IM KHCM apaMeTpJiapu s
Tun ] M
" 2.5 0.5
4. UMnyJjicJiu 3JIeMeHT mapamMeTpJiapu
T = e v
1 0,2
Bepuiiran cucreMaHMHT MOJeJIH
X K, K, —K3 —K4
Tlp-l—l T2p+1 p(T3p+1)




21-BapuaHt
Xucobam yuyyH Oepuiras:

A) CTpyKTYp cxema.

K, K, K,

A g Tlp+1 T2p+1 p(Ts;p+1)

b) snementnapHuHr y3aruii KodppuireHTaapu.
K,=5, K3=20, Ki = 0.1 rpagnfc.

B) sneMeHTIapuHUHT BaKT JOUMUNUIUTH
T,=0,15¢c; T,=0.1c. T,=0.c

I') KupuI CUTHAIMHUHT Y3TapuIll TE€3JIUTU

U=ﬂ=222pad/c
dt

J1) cunTe3 KUIMHAETraH cucremara Tanabmnap.

-T€3JIUK XaToJIUru ¢, <0,172pao

-yTa poctiam Kunmatu ¢ < 26 %
-YTKUHYHY Xapa€H BaKTh my; = 0.4 c.
Bepuiran aHMKJIMK acOCHIA CUCTEMAHMHT BA OJIINHTH
KYYai THPTUYHHHT 3apypuii y3aTuil KO3(QGUUHEHTIAPUHUA AHUKJIAIIL.
Cuctemanunr 3apypuit y3atum koddduuuentu (K,) Oepunran cTpykryp
CXeMa y4yH Kyhujaru ¢popmynia Oyiinda TONUIaau:

K> -2 i
P 0.17

m

OyHIa X - KUpHUII TabCHpH, &, - CTAaTUK XaTONMK KuiimMatu. bepunran coH
KUIMaTIapuHu Kyino
K, >120 conuHM TOnamus3

KyualiTupuin 31eMeHTUHUHTY3aTUII KO3 PUIIMEHTH KyHuJarnia TOnuiau:

K K
e : =129
[I¥ K,K;K,

v



CoH kuitmatnapau kKyiinb, K, =12.9 HM TOamus.
CucreMaHUHT y3aTUII (PYHKUMSJIAPUHA TONUII Ba TYPFYHJIUMKHUHT
YacTOTABUII ME30HU ACOCHU/IA CUCTEMAHNHT TYPFYHJIMTMHU aHAJIN3 KUJIHIIL.

bepunran cucteMaHuHr y3aTuil (QyHKUMsUIapu Kydujgard QgopmyinaiapaaH

TOIIXJIAOMN .
L K
O N L e
K
W (p)= W,(p) _ pTip+DTp+DTp+1) K
T, K p(Tp+ DT+ D(Top+ D+ K

p(Lip+D)(Tp+1)(Tp+1)

by epna K =K, - K, - K,

bepuiiran cucTeMaHUHT TYPFYHJIIMTHHHA TEKIIUPUIL YYyH OYMK CUCTEMAHUHT
A®Xcu xypunaau. AOXuu ODXMpa xucobmam mymkud (1-umoma). ADX

Kylugaru Taptudaa xucoOaaHa u:

: : - U(w)
W,(p) =>W,(jo)=U(o)+ jV(0) V(o)

Keitun o ra 0 pan ooraua kuitmatinap Oepunub, ADPX Kypuiagu Ba

HalikBuct Me30HM Oyiinya OepK CHUCTEMaHUHI TYpPFYHJUIM TONWIAAW. BU3HMHT

MHUCOJIUMHU3 1A
, K 129
W,(jo)=—- : : = : ; =
jo(joI, + )(joT, +)(joT, +1) jo(jo-025+1)(jo-0.1+1)(jw0.2 +1)
129 _ 129 _
Jjo(jo-025+1)(=0.020> +0.3jo +1) jo(0.005 0w’ +0.00750° +0.25jo +0.020° —0.3jo —1)
129 129

~0,0050°" +0.0275j0° —0.180° — jo  0.180° —0.0050" +(0.02750° —@))
_129(0.18w% — 0.0050" +0.02750° j —w- j) _ 2320w" —0.6450" +3.54j0" —129jo
0.000250° +0.16320° + 0.2240" —©>  0.000250° +0.16320° + 0.2240"* — 0’

B 23.20° - 0.6450"
0.0002500" +0.16320° +0.2240" —

U(w) =

B 3540’ —129j
0.000250° +0.16320° +0.2240* — ©°

V(o)



@ HA 0 naH oo rava y3raptunud ADOXuu Kypamus (1-unoBa). Pacmaan xkypuHuo
Typubauku, W, (jow)koopauHaranapu (-1;%0) Hykranu kampa® onras. [lemak,

OepuiraH cucteMa HOTYpFYHIUD.

Oa ) hurs - Microsoft Excel FasoTa ¢ gwarpanuans - “
=/ | rnagnan | Borama  Foameres cpamaum Gopuyne Janmwe Peupranpasanme Bua  Koncpyerop  Maker  Gopwar g -90x
o i
o . - ik s W | @opua , el
Eyen chuens LWpi e
il 9 -
| pvarpammas  ~ k& |
A B C D H i K o Q R T B
1 Ujw) Iv{w) T
2 1 8019,753 20982,35 P
3 3 0171103 -1,62763 |
4 5 0,101601 -0,06443 I
5 7 0,058482 0,013776 042 |
6 9 0,030904 00138 |
7 11 0,018544 0,009281 :
8 13 0,011666 0,006009 |
g 15 0,007637 0,003939 |
10 17 0,005172 0,002642 E
11 18 0,004304 0,002183 +—Pagt |
12 19 0,003607 0,001B14
13 20 0,003042 0,001516
1 25 0,001411 0,000665
15 26 0,001228 0,000571
16 -] . m——
17 16 '3 e
18 18 ¢ |
19 Haisaume ooH |
20
21 |
2 B
23 |
24 -
M4 v W Mwcrl, fncr2  fincrd T [ e |
Totess LR 0 () e — *)

3.1.3. bepwiran CUCTEeMaHHMHI JOrapuPMHUK YaCTOTABUM
XapaKTePUCTUKACUHU KYyPHUIIl
bepuiiran cuctema keTMa-KeT ylaHTaH TUIHK JTUHAMUK 3BEHOJIAP/IaH TAIIKUI

tonrad. bepuwiran ouuk cucremanunr JIAUXcu L, (w) KyWuparnda 4u3HIIanu:

KoopauHatanapu o =1 Ba 201gK, =201g129=4406 HyKTagaH —2006/0ex OFMIIIA

1 y y y 1

W, = qacroraradya Tyrpu YHU3HUK YTKa3aMH3. Keitnn, o JaH @, =—Trada
2 ° 2 1 T
2 1

L(w)auar orumuuu  —4006/0ex, ®, ngaH Oomwtad —6006/0ex Oynanm.
Cuctemanunr JI®UYXcu ¢, (w) amoxuna 3BEHOJAPHUHT ¢(®)Iapu WMFUHANCUTA

TEHT OYnau.
¢, (@) =-90" — arctg 0T, — arctg 0T, — arctg T,
(7)
Yacrota @ ra 0 gaH o raya Kuimatiap 0epud ¢, (w) HU Xucobmaiimusz (1-

KaJiBam).



1->xagBai

Yacroranu 0 1aH o raya y3raprania @;,(«) H1 KuiMatjiapu

Yacrora, w 0,10 0,2 0,3 0,4 0,5 1 2
Qs(®), Tpan | -92,3 | -93,6 | -95,7 | -99,1 |-104,3|-112,2|-123,6
YacroTta, 3 4 5 6 7 9 10

Qs(w), Tpan | - 138,5|-155,6 |- 173,2-190,7 | - 208,2 | - 225,1 | - 239,3
Yacrora, @ 20 30 40 60 80 90 100
Qs(w), Tpan | - 249,9 | - 257,1 | -261,9 | - 264,9 | - 266,8 | - 268,0 | - 268,8

TypryHnuk norapuMuK Me30HUTa OMHOAH CUCTEMA HOTYPFYHAMUP, UYHKH

o,>0,, OyHIa o,, ©, OEpUIraH CUCTEMAaHUHI KECHIIWII Ba CYHMII

yactotainapu Jlorapudmuk wyactoTtamap OpKaldM OpKaJW OJIMHIAH XyJioca
TEKIIMPWIAETTaH CHUCTEMA TYPFYHJIWIM Xakuaa HalkBuct Me30HM Eprnamuna

OJIMHI'aH XYJIOCAaHU T&CI[HKJI&IZI[H

3apypuii cucteManunr JIAYX Ba JI®OUXcuHu KypHuIl.

Ouuk  cUCTEMaHHUHI  3apypuil  JorapudMHUK  XapaKTepUCTUKATIApU
JoMuXanamTUpUnaéIran CcucTeMara KyWwiraH Kydujaard Ttanabiap OpKaiu
Kypuiaagu: Kepakiu KydyaWThpuil Kod(P(OUIIMEHTH, CUCTEMaHUHT acTaTU3M
Japa)kacy, yTKHUHYH KapacH BaKTH, yTapoCTyiall KHIMaTH.

JIAUXHUHT macT 4YacTOTAIM KHUCMH OYHK CUCTEMAHUHI KYyYaWTHPHII
KO3(pUIIMEHTH Ba acTaTU3M V Japa)kacu OuJiaH aHUKJIaHaau. by KucMm orManuru -
20vno/nex ra Tenr OynuO, opaunatacu 202K Ba abcumccacu @w=1 HyKTajgaH
yTaau, OyHaa v - actaTu3M TapTuOM, K — CHCTEMaHHUHI KEPAKIM Ky4YauTHUpPHIL
kod(ppunuentu. KoppekrinoBuu 35eMeHT cojia OVIUIUINTY YUyH Oy KUCM HIIOKHU
6opuua 6epriiran cucrema JIAUXcu Ouiian ycTMa-ycT TYHIUIIN Kepak.

AMIUIUTYIaBUN XapaKTEPUCTUKAHUHT ypTa 4acTOTald KUCMU SHT axaMUsATra

ra KUCMUAUP, YyHKH CUCTEMAHUHI YTKUHYM Kapa€H cudaTu acocaH Iy KHCM



xapakTepu OwiaH aHMKJaHaau. Kecumuin gactoracu w,, na JJAUX ormanuru -

20n6/nex Oymumm mapt. Kecumuimn 4acTtoracl YTKMHYM Kapa€H BakTH 7 Ba

a,m
t

y

yTapocTiam KUiMMaTH G OUIaH aHUKIAHAIU: o > , OyH1a ag - K03pPULIUEeHT o

ra acocas Tonuaaau. (3-pacm).

a, i . La(wN T o
74 20}
\ :
112 =

pra ’0 N

7 = -
A
L 1 i B £ g__.J (o)
o 10 20 30 % 0 10 20 30 ¥y 9,
3-pacM. a,HMHT O ra 0OFJIMKJINK 4-pacm. L, HUHT O ra 00FJINKINK
rpaguru rpapuru
AL(ay
a6 | pw)
-30 ™ 60”._ T —t —
\._ . .
20 Y% ———T \N"""\.
¥ @)
. } —t- d;;:)
10 F zo° N R T.__ —— .__F"‘:-...‘
-
el 30 40 o

S5-pacm. AT Ba A9 HMHT 0 ra OOFITHKIUTH rpaduKIapu

3apypuii JIAUXHUHT ypTa KUICMU Yal Ba YHI TOMOHJIapra MoayJib Oyinda JI
Ba JI, ra eTryH4a JaBoM JTTUpUIAAU. JI; Ba JI, Ta MOC KEIyBUM YACTOTAIAPHU (M),
Ba 3; opKayu Oenrunaiimus. [llyHu xucoOra oIl KEpakKu, arap wo; — 3; Ba Wy
— (3; UWHTEpBaUlap KaHuya KarTa Oyjca o HUHT KUHUMAaTH IIyHYa KUYUK OYnasu.
JIAYXHUHT ypTa KUCMU NMACT YaCTOTaIU KUCM OwinaH ormanuru —40 n6/nex —60

n6/nex OYAran KkecMa OpKaJid TyTallTUPUIaIN.



JTAUXHUHT FOKOPH YaCTOTAIM KHUCMH CHUCTEMAaHUHI JUHAMUKACUTA TabCUP
KypcaTMaiu, IIyHUHT Y4yH Oy KUCMHU UXTUEPUN paBUIA OJMII MyMKHUH. By
KUCMHU KYypHUIIJa KOPPEKTIOBYM KYPUIMAHHUHT COJIAPOK OYJIWINWra WHTUIUII
JIO3UM.

3apypuit JIAUX kypumn taptuou:

KyUuuneam

manabnap |—> L, (@) —> W, (p)— ¢ (0) = AL, A¢ — cugpamnu baxoraw
K, o0,t,,L;(®)

Kypunaérran mucon y4yH o,, = Do? 2'03;‘14 ~18c¢7'(lgw,, =1.13) HyKTajgaH
t

¥y b

—20 n6/nex oFrManuKaa TYFpU YM3UK YTKa3aMU3. ;; Ba (3, YacToTanapuu JI, Ba JI,
acocuna Tonamm3 (o = 26 % na rpadukman JI1=/1,=12+1610). /I, HUHT OOIIKa
KUCMJIApUHU YM3UII  KypcatunraH. JI,(w) ra acocan y3aTull (QYHKIUSICUHU

€3aMu3:

_— K(T,p+1)  129-(03p+1)
A T p )T p 1) p(2.5p +1)(0.013p + 1)

3apypuit JIOUX cu kyitugaru ¢hopmyina 6yiinua xucoOiaHaIu:
@, (0)=-90° —arctgT, 0 + arctgT, o — arctgT, .o
2-)KajaBail

Yacroranu 0 1aH co raya y3rapranjaa ¢@;(o) H4u KHUHMaTt/jiapu

Yacrora, @ 0,1 0,2 0,6 0,8 1 2 3

o), tpan |-107,3| -115,9 | -126,2 | -136,0 | -142,3 | -143,3 | -138.,9

YacroTta, 4 5 6 9 10 20 30

¢s(w), rpan |-130,9| -122,5 | -116,5 | -114,5 | -117,0 | -123,8 | -134,3

Yacrora, @ 40 50 60 70 80 90 100
¢s(w), rpan |-146,2| -156,8 | -164,8 | -170,3 | -173,8 | -176,1 | -177,6

Yacroranu 0 1aH co raya y3rapranjaa ¢@;(w) Hu KMMMarJjiap
JI,(w) Ba ¢, (w) napra acocan amruinTyaa Ba (aza Oyiinua umkonustiap AJl

Ba Ag HE Tomamm3: AJI=oo, Ap=36". I'paduKIan aHUKIAHHIINYA Oepuiaran o=26



% Oaxxapunuiu yuyH AJI=17 1o, A§o=360 oynuim kepak. [lemax, kypunras J1,(w)

cucTeMara Kyiwiras tanadiaapHu KaHOATJIaHTHPAIH.

JIAUXu1ap acocuia KOPpPeKTI0BYH KYPUJIMAHM TaHJIAII
CucreMaHVHI [WHAMHUK KYpPCATKUYJIAPWHU TabMHUHJIAIl Y4YyH KETMa-KeT,
napajjieJl Ba apajail KOPpeKUHsiap KyJIJaHWIAAW. by KOPpEeKUMSUIADHUHT Xap
OupH ¥3 KaMUMUIIMK Ba WKOOHI TOMOHJIapuUra 3ra.
[Napanien koppeKIusiHA Xyucooall TapTuou:
1. bepunran cuctema JIAUXcu Jl;(w) Kypunau.
2. Cucremara kyuunaran Ttana0nap acocuaa 3apypuil cucrema JIAUXcu
KypUjiaau.
3. Kypuiran JIAUXnapra Ounoan ynapra wmoc kenyBuu JIOUXnap
KypUJIaau.
4. KoppeKkTiaoBYM KypUJIMAHHUHT YJIaHUII >KOWM OeNruiaHagd Ba KypuiMma
napaien ynanrad kucMu JIAYX cu ynsunaau.
5. Iapannen ymanrad koppekmioBuu Kypuwima JIAUXcu Tonunaay.
(@) = Js(@) = JI(w) = JTo(®)
6. Tonunran JI,(w) Ta acocad 3HT cojja KOPPEKTIOBYM KypuIMa CXEMacu
TAHJIAHUJIA]IH.
KoppektnoBun Kypuinma kerMma-keT ymaHranaa yHuHr JIAUXcu (4- Ba 5-
MyHKTIAp YpHUTra) Kyiluaaru gopmysa Oyiinda TOnuiIau.
() = JI(w) = J5(w)
Kaiicu xun KoppeKIUsSHN TaHIall OepuiiraH CUCTEMa XyCYCHUSTIapu Ba yHTa
Kyiuiran tajnadnapra 6ornukanp. bab3an apanain KOppekius Xam KYJUTaHWIaIu.
Kypcartunaérran Mucon yuyyH KOPPEKTIOBYHU JIEMEHTHHU y3aTHIll (DYHKIUACH
W, (p)=K, (T,p+1) Oyiran 3BeHOra napajien yianmMus.
1-6 nynkTinapau Oaxkapub Ba y3rapMac TOK KOPPEKTJIOBUM 3BEHOJApU
xansamnapuaad (4,5,6,7,9,10) xoppektinoBun sneMeHT JIAUXcu Ba cxemacuHu

TOIIaMM3.



()= G, (T, p+1)Ty,p+1) _ 21(2.5p+1)(0.013p +1)
D T p)Tp 1) p(03p+1(0.25p+1)

By KOppekTinoBuM KypwiIMaHUW HUKKUTAa KOPPEKTJIOBYM THUIMK 3BEHOJAPHHU,
sbHU AU EepeHInaiioBUd Ba UHTETPAIVIOBYH 3BEHOJIAPHUA KETMA-KEeT yiad XOCHII
KWl  MyMKuH  (6-pacm). Pesuctopimap Ba KOHJEHcartopiap KuilMaTu
xanBaiiapaa Oepwiran ¢gopmynanap Ba JIAUXpan Tomwiran KyWujaru

KaTTajaukJiap opkanu ronwianu: 7., =2,5¢, T, =0,lc, T,, =0,013¢, T,, =0,3c.

Ci
o
R,

2 R,
o [} 2
I:IR1 R;
o 2 C
o T .
1 R,
7—'13 _RZ Cwl? 712_ R '7;3 7—'33:R3 CZ’ T23_ 1+_ 7—'33
1+-2 3
Rl
2 5-R,-10 Ry =0.25 0.013=R=-10 R, = 0.032
0.1= R;=0.04 R; =0.0013
R,
o 1 v
R3
C
o T

6-pacm. KoppekT/10B4H KypPWIMAHUHI CXeMAaCH.

Homabiiym aneMeHTIIap COHM TEHrjamanap COHUJAH Ky OyiaraH Takaupnaa
0ab3u 3JeMeHTHap (pe3sucTop Ba KOHAEHCATOpJap) HapameTpiiapyd HUXTUEPHI
Oepunuiin MyMKWH. KOppekTioBUM 3BEHOJApHH y3ap0o KEeTMa-KeT yJlaHraHAa
YIIAPHUHT KUPUII Ba YMKUII KapIIMJIMKIAPUHUA MOCJIAIITUPUIITa axaMUsT OepuIl
3apyp. byHUHI y4yH opanufura poCTIOBYM KypHIMa KYyWHIAIAH €KU 31umc<<32aup

(10-50 mapTa) mapt GakKapUJIUIIKUTa SPUIITUII JTO3UM.



. 3 20
—>®—> K — 0,25p +1 1 p(01p+1)

Arap TaHJaHTaH KOPPEKTJIOBYM KypwiMa XucoOjaHraHujgaH (apk Kuiica,
VHJIAa CXeMara YyJaHTaH KOPPEKTJIOBYM KypuiamMaHW XucoOra OJIMHTaH XoJiaa
KOPPEKTJIaHTaH CHUCTeMa Yy3aTull (QyHkuuscu W, (p) tomwiagu. Kypunaérran
muconna W, (p)=W,(p), LIyHUHT Y4yH KEWUHTH XHcoOnapaa W,(p) HA MUOUIATHALI

MyMKHH. KOppeKkTinaHran CUCTEMaHMHI  CTPYKTYp CXemacu 7-pacMmja

KCIITUPUJITaH.

x(t) e [ & X, [k y(tz
! Tp+1 ATp+) ”

Gy (T, p+ )T, p+1)
Tp+1)(T,,p+1)

7-pacM. KoppeKkT/1aHraH CHCTEMAHHHT CTPYKTYP CXeMacCH.

(@)

21(2.5p +1)(0.013 p + 1)
p(03p+1)(0.25p +1) <«

3.1.6. YTkuH4u xapaénan DXMaa xucoaam.

VTKnHYY kapadHHE Xap XWI ycy/uiap épiaamuma xpcobmam MyMmMkuH. Kype
UIIUJA KOPPEKTIaHTaH cUcTeMa YTKUHYHM kapaéHuHu DXMpaa xucoOnaimn y4dyH
cucremanu MATJIAB amanuii gactypu opkanu wudopamaiimus. Ctpykrypana
KuiiMatiaapHu Kuputuod (8-pacMm), YTKUHYM KapéH u(m) XapaKTEpUCTUKACUHU

OJIaMU3.

\4
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0.1s+1

h

J o N
"1 02541

Transfer Fen2 Scope

/\%

Signal Constraint

Gain

Transfer Fen Transfer Fen3

Transfer Fen
25541
0.3s+1

Gain1

ansfer Fond

v

8-pacm. MATJIAB gactypnaa KOppeKTJIAHIaH CHCTEeMAHHHI CTPYKTYP CXeMacH.

YTkuHuM )xapaén rpaduru 9-pacmaa KypcaTuiras.

= | Scope —
SE oo ARERE B 8 % 1-

Time offset:

9-pacm. KoppekT/iaHraH cicTeMAHUHT OMPJIMK MOFOHAJIM KMPUII TABCUPUAATH YTKUHYH

sKapaéHm rpaguru.



L] Block Parameters: Signal Constraint R ——

g 0 Uil el Coratrart

I'paduknan yrapoctnai KuiMaTu

o hmh_ b oovs - B2 L0

[ee) b

-100% = 20%

HU Ba YTKUHYM kapa€H Baktd my = 0.4 ¢ HM Tomamus. KoppekriaaHran
CUCTEMAaHUHT Oy KUMMaTIapu JolnxanaHa€Tran cucreMara Kyuuirad tajaa0iapHu
KaHoaTJIaHTUpaau. AKc xonaa 3apypuit cucrema JIAUXcu OomkataaH KypuiuoO,

SIHIT'M KOPPEKTIIOBYMU KypHUJIMa TOIMWJIWIIN JIO3SUM.

3.1.7. bepk cucremMagaru Kapop XaTroJUKHU XHCO0all.

ABTOMaTUK OONIKApHUII CUCTEMallapura KYWWIraH acocuil TanabiiapjaaH
OMpH Kapop peXHUMJa CHCTEMAaHUHI YHUKUILIWJA KUPHII CUTHAJIWHU ETapiu
AHUKJIMKJA KaliTa spaTUILINP.

Kapop xartomukHu xucoOnam KyHujgarua KeTMa - KETJIHMKIa amalra
OLIUPUIIATN:

bepunean |— @(p) - C,,C,,C,,.. , y
, . —>&()=Cyx(t)+ Cx' (1) + C,x"(¢) +...
wapmaap |— x'(t),x"(¢),...

OyHna, ¢, =C,x(t)- X0JlaT XaTonur", ¢, =Cx'(f) - Te3NUK OYiKWYa XaTONUK Ba

X0Ka30. @(n) — OEpK CUCTEMAHUHT XaTOJIUK Oyiinya y3aTuIl () yHKIHUSICH




1 1
@ = = -

p(Typ +1)XT,p +1)T;p +1)
(Typ +1)T,p +1)T,p +1)
p(Typ +1XT,p +1)(T;p +1)+ K
T 7,T,p > + (T, T, + T,T, + T ,T,)p> + (T, + T, +T,)p +1
T 7,T,p> + (T, T, + T, T, + T, T,)p>+ (T, + T, +T,)p+1+ K

@(n) Hu Kyhuaruya E3uil MyMKUH:

cD(p)=C0+C1p+C2p2 +..+C, p"

o0y epaa C, xoadduuuentiap xatoluk koddduiuentiapu Oynubd, Kyhugaruya

TOITHAJIA N
: . dD 1. d*@
C,=lm®(p) C =lim—; C, =—lim —gp);___
p—0 p—0 dp 21 p—0 dp
C =d(p) = PLp+)Tp+D)(Tp+1) :T1TzT3P3+(Tsz+Tsz+TzT3)p2+(Tl+T2+T3)p+p| 0 _ 0 _
’ " pTp+D)Gp+DTp+1) + K TT,Lp  +(IT, +TT, + T,T,)p> + p+1+K |p:0 K+1 1+129

_1

=0, JLLLp (LT T A TP+ (G + T, + T)p+]

LLLp +(T, + T +T,T)p + p+1+K
LLLp K +(GT, + T + L) K + (T +T, +T,)pK +2K |
LTLp +(TL + T+ LL)p + p+ 1+ K+ T p K +(T, + 1T, +T,T) p K +(T, +T, + T,)pK +2K7 +2K +1|
258
2341.2

0)=

=0.2345

1 1 1 1
C,=®"(p) . =—|T+T,+T, —— |=—0.25+0.1+02——— | =0.0034
: (P) -0 K( b Kj 129( 129)

Kypumnaérran mucos yuyH:
Co=0, C1=0.2345; C,=0.2345 ra TeHr.

KoppeKTnaHraH CUCTCMAa Y4YYH XAaTOJIMKJIApHU Xap XWJI KHPHUII CUTHAJJIapuiaad

XHUCOOIaiMHu3:
a) x(1)=1(1);  x'(t)=0; X"0)=0;  &@)=Cyx(t)=0;
0) x()=t, X' =1 x"(1)=0; e(t)=Cx'(t)=0.12557

B)  x(f) =1 X()=2t;  x"()=2;  &(t)=0.25104¢ +0.0034.



XucoOnam HaTWXalapyuHU aHalu3 KuiauO, Oy cuctema Qakar y3rapmac

KHUPpHUII CUTHAJIUTA HHCOAaTaH acTaTHK CHUCTEMa SKAaHJIMTUHU alTHII MYMKUH.

3.2. Yn3uKIM UMIIYJIbC CUCTEMAHUHT TYPFYHJIUTMHU AHAJIU3 KMJIHII Ba
YTKHHYH KAPAEHUHH XMCO0JIa1I

Xucobiam yuyyH Oepuiras:

a) CTPYKTYyp cxema
X £ - - »
) AN | & |k -
/ 1+ pT; 1+ pT, -

10 — pacm. bepuiran cucTeMaHMHI CTPYKTYPaABHH CXeMacCH.

0) SJIEMEHTIIApHUHT y3aTulll Ko3phuunueHTapu:
K>=5;K3=20 1/oc; K4=0.1 6c¢
B) AJIEMEHTIAPHUHT BaKT JOUMUIIUTH
=225, T=0.1cT.=0z2,
I) UMIYJIbC DBJEMEHTH MapaMerpiapu: y3atuml kodpdunuentu K;=12.9,

UMITYJIbCTIAPHUHT Takpopianuin aaspu 7=0.4 ¢ Ba Hucouit myaaatu y = 0.2.

3.2.1. UMnyibCJIM CHCTEeMAHUHT TYPFYHJIUTHHU ['ypBuLl Me30HU épramuaa

AHUKJIAaII

Uu3HKIM UMITYJIbC CHUCTEMACUHUHI TYPFYHJIMIMHM AaHAIW3 KWIMII Y4YyH
YHUHT CTPYKTYyp CXEMAaCHHHM XucoOjamra KyJlaidi KYpUHUIIra KeJITUPHIAIN.
DyHMHr y4yH aMImIMTyZa — UMITYJIbCUB JJIEMEHT KETMa - KET YJAHraH HIeall
UMITYJIbCIIM 3JIEMEHT Ba LIAKIUIOBYM 3JIEMEHT OwiaH anmamTupunagu. Mnean
UMITYJIBCIIA  3JIEMEHT Y3JYKCU3 CUTHAJIHM o(m) HWMIIyJIbClapra, IIAKIOBYU

MEMEHT 3ca o(m) UMIYyJIbCIapAaH XaKUKUHA HMIIYyJIbCIAp OJIMII  yYyH



KYJUTaHUJIAH. lakimoBun AIIEMEHTHUHT y3aTULI byHKUIMACH
—e 1P
W, .(p)=K, Tra teHr Oynanu, Oynna K,=K,=1. Arap y<<T G¥ynca, W,,(n)
Hu Maknopen karopura &unb, W,,(n) = nT xypunumunaru udonga Ounax
AIMAIITUPUII MYMKUH. W,,(1n) HA CUCTEMaHUHI Y3JIYKCH3 KUCMHU OWiaH Kyuuo,
KEJITUPWITaH y3JIyKCU3 KUCM y3aTuil GpyHKuusicu W,.(n) Tonunaau.
TypFyHIUMKHH aHAIU3 KWINII KyWHJard TapTuoaa aMmaira OlupuIaIn:

Wop) _ CG)

W (p) = Wo(p) = Z{W,(p)} = W, (p) = L+ W.(p) D)
0

1
— D(z)=D(z)z = 1+_co — D(®) — [ypsuy mezonu
-

bepunran cucrema yuyH W,,(n) Hu Tonamus:

Y - }“13rapTHpHmnap KaaBaauaaH cbofmanaHH6, OYHMK CHCTCMAaHHMHI Yy3aTHII
(byHKHI/I}ICI/IHI/I aHHUKJIAMH3:

K,K.K,
1+ pT N1+ pT, X1+ pTy)

W (p)=yT (

Y - Yy3rapTupuiuiap skaaBanuaad (QoinanaHnd, OYMK CUCTEMAaHMHI Yy3aTHII
(YHKIUSICUHYA aHUKJIAUMU3:

K,K.K, }_ K2K3K4;/T[ z 2z j
1+ pT)(A+ pT,)(1 + pTy) I'T(a, —a,)

W,(z)=ZsyT -
0 (2) {7 z—d, z-d, z-d,

T 0.45 T

Byuna o, =1/T,; a,=1/Ty;0, =1/T, d, =e " =e ** =0.00005; d, =e

T

d,=e " COH KUHMaTIApHHU KYHHO,

134z 134z
W, = . W = HU TOIIaMMU3.
D= 3057 Cae3a 231 O T 00527 J1.092 1231

1+o

zZ = 1 aJIMaHJTI/IpI/IHI KI/IpI/ITaMI/IB.
—®
1.34-(1+w)
134z -

W,(z) = -0 =

Y1522 12924231 3 2
: : : Iro) o o)y (1r@), 53
1-w 1-w 1-w



1.34+1.34-w
1+30+30° +0’ -2.15-43-0-2.15.0" —1.29 -1.290 + 2.31

(1-of
~ 134+134-0 13441340
1430+30° +0° —2.15-43-0-2.15.0> -129-1290+2.31  115-130+0850° + @

D(@)=115-13w+ 0850 + @’ =0 XOCHJI KHIaMH3.

bepuiran cucteMaHuHT TYpFYHIUTUHM ['ypBUI] ME30HU Oyiinya aHUKIaHMU3.
Bynmaag=1,a; = 0,85, a,=-1,3. @a = 1.15

['ypBUILl aHUKJIOBYMIIAPHU aHUKJIAUMH3

Ay =a; =0.85>0,

086 1.15 o
a4 4 1 -13 o
Ay =la, a, O0|=| o 0.8 1.15.52.34213

0 a a,
bynnan kypuHu6 Typubauku Oepwiral cucrema TypryHIup, YyHKH ['ypBuil
ME30HHUT'a acocaH MKKWHYU TapTUOIM CUCTeMallap TYpFyH OYJIMIIM YYyH Xamma

KO3 (ppuMeHTIIapHUHT MycOaT OYJIUIIN eTapIuIup.

YUM3HKJIU UMITYJIbC CUCTEMAAATH YTKUHYH kapaé¢HHu DXM épaamujaa

Mart1aé gacTypu MyXuTHIA XHCOOJa11

K xyuaitupruu rpaura gaspu 0.5 cex ra teHr Ba ummyic y3yHiuru 0.1cek
ra TeHI OIJIFaH UMITYJICIH €JIEMEHT YIaiMu3.

Matna® nactypu Myxutuna ummynciaud enemeHT «llynce I'eneparop» Ba
«IIpoxyct» Onoknapu €pmamuna xocun imnuHagu. bynna «llynce I'enepatop»
0JIOKM mMmapaMmeTpiiapu OepuiraH KuhiimaTiap acocuja cosnaHaaud. Hatmxana

1yli1aru MOJIeJIHU [LOCUJI TMIIAMMU3.

5 N 20 |01 N
0.255+1 Tloas 7] 02541 o
Transfer Fen Transfer Fend ransfer Fenl

Step Scope

,@_

Pulse
Generator

Product




11 — pacm. bepuaran cucremanuar Matad nactypugaru CTpyKTypaBHii cxeMacH

Block Parameters: Pulse Generator k|

— Pulze Generatar

Generate pulzes at regular intervalz where the pulze type determines the
computational technique uzed.

Time-based iz recommended for uze with a vanable step zolver, while
Sample-bazed iz recommended for use with a fiked step solver or within a
dizcrete portion of a model using a varable step zolver.

— Parameters
Pulze type: IR

Arnplitude:
|1
Perind [zecs]:

|05

Pulze "Wwidth [% of perod):
|20

Phase delay [zecs]:
|o

¥ Interpret vector parameters as 1-0

] I Cancel Help Smply

12 — pacm. «Ilyace I'enepaTop» 0JIOKHHHM cO3/1a1ll OMHACH.

Block Parameters: Step =]

—Step

Output a ztep.

— Parameters
Step time:

@

Initial walue:
[T

Final walue;

f1
Sample time:
o

[+ Interpret vector parameters az 1-0

¥ Enable zera crossing detection

(] I Cancel | Help Al

13 — pacm. «Ctem» 6JIOKHMHH CO3J1a11 O HACH.




CyHrpa CUCTEMaHUHT YTKUHYM XKapa€HUHUA KypaMu3. Y HUHT KYPUHUIIN

KyWUuJaru pacMia KeJITHPUITaH.

Scope - o HEN |
EBE PP MIEERER B & % »

14 — pacm. Un3nkJan UMIyJIbCJIH CHCTEMAHWHI YTKHHYH KapaéHu.

byHnaH myHu Xynoca KMJIUII MYMKHUHKH, yIIOy rpauk XaM CHCTEMAaHHHT

TYypFYHJIUTUHU KypcaTnO TypuOau.



XyJoca

Kypc noituxacunu Oaxapuin  HaTwkacuga Oepuiirax
CUCTEMaHMHI  Taja0  dTwiraH  Tmapamerp Ba  cudar
KypcaTruwiapura MOC CHHTE3M amaira omupwian. Tanad
STUJITAH CUCTEeMaJa KOPPEKTIOBUM KypHUJIMa mapajien TecKapu
aJloKa yCyJii OWJIaH yJaHau, cabadu Oy yCcyJl yHHMBepcal Ba aHUK.

Cucrema TypFyHJIMTHMHU aHUKIaIaa OepuiraH cuUcTeMa Ba
Tanad stuirad cucrtema JIAUYXnapu Kypuiiiu.

CucrteManu aHaIM3M Ba cUHTE3W Matnad 7 pgactypu

€épaaMujia amanra ONUPUIIH.



