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JOCJIIDKEHHA CUHTE3Y ABTOMATUYHUX CUCTEM

Meta po6oTu:

1. ®opMyBaHHSI HABHYOK JAOCIIHKEHHSI CHHTE3y aBTOMAaTHYHUX CUCTEM.

2. OpepskaHHSI HABUYOK YUCEILHOTO JTOCIIKCHHSI aBTOMATHYHUX CHCTEM.
3. OpepsxaHHs HABUYOK 00pOOKHU rpadiyHUX PE3YIbTATIB TOCITIIKEHHS.

Yac npoBeAeHHS 3aHATTS: 160 XxBUIJIMH.

Metoandny po3poOKy CKiIaB
nouent kadexpu ACBralT % Bsuecnas JIYPECECB

XAPKIB 2024



[Inan IMPOBCACHHS 3aHATTS.

1 mapa
1. OromnomieHHst TEMH Ta METH 3aHATTSI 2 XBWIL
2. THCTpYyKTaX MO TEXHIIli Oe3MeKu 3 XBWIL
3. TlucpMOBE OMUTYBAHHSA [0 TEOPETUIHOMY MaTepiaty 10 xBuI.
4. PospaxyHku Ta IOCHiKeHHs mapameTpiB cuaTesy CAP

65 XBHUIL

2 nmapa
5. BuKOHaHHS 1HAMBIAYaJIbHHUX 3aBJIaHb Ta 3aXUCT POOOTH 78 XBUII.
6. Bumgava 3aBJIaHHS HA CaMOITIITOTOBKY 2 XBHIJI.

1. OroJionieHHs TEMH TA METH 3aHATTS
OTpuMaBIIM [JOTMOBiIb BiJ YEproBOrO, BEIyYHMi BUKJIAJa4d BITA€ThCA 3
KypcaHTamu. Bukiiagau nepeBipsie MPUCYTHICTh KypCAHTIB HA 3aHATTI, MICJS 4OTO
BOHU 3aliMaroTh poOoui Micisa. Bemyuuii BuUKIagad MOBILAOMIISIE TEMY Ta METY
3aHATTA, KypCaHTH 3alUCYIOTh iX y 30muTH. [pyruii BHKIIagad 3amucye Temy
3aHSATTSA J0 KypHAITY HABYAJIBHOI TPYIIH.

Tema po6OTH: TOCTIIKEHHS CHHTE3y aBTOMAaTHYHUX CUCTEM.

Merta poboTu:

1. ®opmyBaHHS HABUYOK JOCHIKEHHSI CHHTE3Y aBTOMATUYHUX CUCTEM.

2. OneprkaHHS HABUYOK YHCEIBHOTO JIOCIIKEHHSI aBTOMAaTUYHUX CHCTEM.
3. OnepxaHHsi HABUYOK 0OpPOOKHU TpadiyHUX Pe3yabTaTiB JOCITIKEHHS.

2. IHCTPYKTAaXK N0 TeXHilli 0e3neKu

1. Benyuuit BuKIamad MPOBOJAMTH IHCTPYKTAX MO TEXHIIl Oe3meKu Mmij yac
IIPOBEICHHS 3aHATTS:

2. — BkimodeHHst [IEOM BUKOHY€ETBCS TUTBKH 3 T03BOJY BUKIIAa4a;

3. — Kareropu4yHo 3a00pOHSETHCA CaMOCTIMHE TMIIKJIIOYEHHS CKJIQHUKIB
[TEOM;

4. — mpu MOPYIIEHHI 130JIA11i1 MTPOBOAIB Ta THIIUX MOPYIIEHHIX HOPMaJIbHOTO
(GYHKITIOHYBaHHSI KOMITIOTEpPIiB HETAaHO TMOBIJIOMHUTH BUKJIAaJady, YCyBaTH
HECIPABHOCTI CAMOCTIMHO KaTerOpUIHO 3a00POHEHO;

5. — npu mosiBi AMMY ab0 IHIIUX O3HAK CHANaxyBaHHs ab0 MOpYIIEHHS poOOTH
HEOOX1IHO BUMKHYTH KOMIT'FOTEp 1 HETaitHO MOBIAOMUTH BUKJIa1avy.

6. Jlpyruii BUKJIagad B [l Yac 3aloBHIOE )KypHAJ MO TEXHIIl Oe3MeKH.

3. IIucbMoOBe ONMUTYBAHHSA MO TEOPETUYHOMY MATEPIaIy

—

[Tosicautu poboty I11-3akoHa peryntoBaHHs.
2. Tlosicautu poboty I/I-3ak0Ha perynoBaHHS.
[Tosicautu poboty I1/[-3axoHa peryatoBaHHS.

[98)

4. Po3paxyHKH Ta gocaifxeHHs napamerpis cunresy CAP



Pospaxysatu [-perynstop 1 gocmiauTtu nepexigHi xapakrepuctuku CAP
4aCTOTH # 00EPTIB MOXKEKHOTO HACOCY 13 MapaMeTpaMH:
T, = Ne 3a CIUCKOM B KIIACHOMY JKypHalli; K _ =1; K, = 1.

[11an BuKOHAHHS POOOTH:
3anucartu piBHsSHHS nuHamiku CAP.
Cknactu ¢yHkiioHansHy cxemy CAP.
Buxonatu pospaxynok CAP mMeTonom crangapTHUX KOe(]ilieHTIB.
Bukonatu nocmipkeHHs nepexingaux npoieciB CAP npu aii cxigyacToro
CUTHally TIEPEHACTPOIOBAaHHS 1 30BHIMIHBOTO 30yproBanHs Ha EOM.
O6poOuTH 1 MpoaHasi3yBaTH OTpUMaHi rpadiuHi pe3yJbTaTH.
5. 3poOuTH BUCHOBKH.

=

Bukonauns pobomu
1. PiBHSIHHS TUHAMIKHA:
L]
' . N . — o r
- 00'eKTa peryroBaHHs: T,n+n=K m+K;f
I
- peryJsiTopa: Tpm=e¢
- BUMIPIOBAJIBHOTO MPUCTPOIO: €=My, —N

2. OyHKI1OHAIbHA CXeMa CUCTEMU MPU MPOBEACHHI pO3PAXyHKIB:

f K,
T T,p+1

€ 1 m Km

— — |

T.p T,p+1

3. Po3paxynok CAP meTtonom ctaHgapTHUX KOE(DIIIEHTIB.

Busznaunmo nepegatHy QyHKIIiO W7 (p ) .
N300

1 K.
3 Tpp Tﬂp+1 3 K .,
Wil (p) = 1 Km  TpT,p>+ Tpp+K
a1 1 + . P Hp pP m
Tpp Tﬂp+1




[TpuBenemMo oTprMaHe BUPAKEHHS IO CTAaHAAPTHOTO BHUY, PO3ALIMBIIN
YHCEJbHUK 1 3HAMEHHUK Ha K, , OACPKHUMO:

1 1
AP TP 7% S U SRS
K m m
MiHiMalbHUM Yac MepexiTHOTO MpoIecy t BIAMOBIAaE TEKPEMEHTY 3aracaHHs
d=0,7, npu oMy MEpeXiTHUI TPOIIEC BUXOAUTh IUIABHUM 3 TIEpPEepEryTIOBaHHIM
He ouremI 5%.

— Tp T .
L pomin = 3Tcap ;Tczap :%; 2dT o, = - BupimmBuim

m

OTpUMaHy CUCTEMY PIBHSHB BITHOCHO tryin 1 T¢, OZEPKUMO:

cap
2d I =ty =427, = Tpop = 1L96T, - K,

4. Pe3ynbTatu JOCHTIIKEHb
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3|
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BucroBKM

v

1. MiniManbHUIN Yac peryiatoBaHHS BU3HAYAETHCS 1HEPLIMHICTIO 00'€eKTa 1 HE
3aJICKUTh BIJl BJIACTUBOCTEH peryistopa. s opepskaHHs HaWKpamioi
SAKOCTI pEryJIlOBaHHS IapaMeTpU pEryjsTopa IOBHHHI BIJANOBIIATH

BJIACTUBOCTSM 00'€KTa yIpaBJIiHHS.

2. Hu3pki  guHaMiuHi ~ BJIACTMBOCTI  [—perynstopa  Mopo3ymiBarOThCs
BIJICYTHICTIO HAJIMIIIKOBOTO PETYJIIOIOYOr0 BIUIMBY Ha IMOYAaTKOBOMY €Tarli
pPETYJIIOBaHHS 1 TOMEPEAHHOTO 3MEHIICHHS PETYIIOI0Y0ro BIUTMBY Ha

KIHIICBOMY €Talll PeryJIrOBaHHS.

3. IligBumieHHs MBUAKOAII pEryjisTopa NPUBOAUTH 0O TOTIPIIEHHS SKOCTI

pETyJIOBaHHS.



5. BUKOHAHHA iHAUBIAyaJIbHUX 3aBAAHb TA 32AXUCT POOOTH
Pospaxysatu I1-perynstop 1 mociiautu nepexigHi xapakrepuctuku CAP
4aCTOTH 7 00EPTIB MOXKEKHOTO HACOCY 13 MapaMeTpaMH:

T, = Ne3a CIUCKOM B KJIACHOMY KYPHAI; K =1 ;K, =1 ;
9ac PEryJIOBaHHsA ; _ 1,
R 3a0 o)

b

[1n1an BUKOHAHHS POOOTH:
3anucartu piBHsHHS nuHamiku CAP.
Cknactu yHkiionansay cxemy CAP.
Bukonatu po3paxyHok CAP MeTo/10M cTaH1apTHUX KOE(IIIEHTIB.
Buxonatun nmocmimpkenHsa nepexinuux mponeciB CAP mpu nii cxigyactoro
CUTHAJy TIEPEHACTPOIOBaHHS 1 30BHIMHBKOTO 30yproBanHs Ha EOM.
OOpoOuTH 1 mpoaHasizyBaT OTpUMaHi rpadivHi pe3yabTaTH.
3poOUTH BUCHOBKH.

Bukonanns pooomu
1. PiBHSHHS TMHAMIKHA:
' . = = _ - 7
- 00'eKTa peryroBaHH: T,ntn=K m+K,f
- perynsaropa: I.m+m=K &

- BUMIPIOBAJIBHOIO IPUCTPOIO: g=n,, —n



2. OyHKIIIOHaJIbHA CXeMa CUCTEMHU IIPU MPOBEICHH] pO3paxyHKIB:

/ K,
— T,p+1
€ 71{17 m 7K”’ —» >
- T.p+1 Typ+1

3. Po3paxynok CAP meTo0oM cTaHAapTHUX KOE(ILI€HTIB.

Busnaunmo nepeaatHy GyHkiio W y (p) .

N 55y

KP I<m
W ) Tpp+1 Tp+1 K, Ky
n P)= =
Do s K, K, TpT,p” + (Tp + TOp+ (1+ K K )

Tpp +1 ' Tp+1
[IpuBeemMo OTpUMaHe BUPAXKEHHS JI0 CTAHJIAPTHOTO BUAY, PO3/IIUBIIN
YHMCEJbHUK 1 3HAMEHHUK Ha 1+(K K ), onepKUMO:

K, Ky
w (p) = [+ BB = K cap
%zau TPT;[ 2 n (TP +T;[) +1 Tczappz + 2chapp +1
1+ K K, 1+ K, K,

Bunno, mo po3risinyta AC onucyeThes TaHKOKO 2-T0 MOPSAAKY, BIaCTUBOCTI
AKOTO BitoMi. MiHIMaIbHUHN Yac MEPEX1THOTO MpoLecy t BIAMOBIAAE JEKPEMEHTY
3aracanss d=0,7, npu [bOMY HEePEXiAHUIA MPOLEC BUXOAUTH IJIABHUM 3
nepeperynoBaHHsIM He O1bI 5%.

ZLR min 3 Tcap
s T (D) yar - Tet T (@)
P 1+K, K, 1+ K_ K,
Pozainumo piBHsHHS 1 Ha pIBHSHHS 2, OAEPKUMO:
Teap _ TpT, P 3 U
2d T, +T, Tp+ T,
3anaroun BennuuHy Ky=1...10...100, nerxo BusHauntu 3Ha4eHHs Tc.
T, = _ Ty )= Tear Ty ;
T,T . Tp + T
sz(—Pz -1 /Ky Ky = . - D/Ky
TCAP 2dT CAP

4. Pe3ynbTatu JOCIIIKEHHS



BucHoBkwu:

1. MiniManbHHI Yac PEryJiOBaHHS 3aJI€KUTh Bij
BJIACTUBOCTEH perynaropa. Uum BUIE MIBUAKOIIS
perymaropa (menme T,), Tmm MeHme 4ac
perymoBaHHs. Ilpu 1bOMy SKICTh MEPEXiTHOTO
polLIeCy HE MOTIPIIYETHCS.

2. Bucoki auHamiuHi MoxiuBocTi [I-perynstopa
MOPO3YyMIBaIOTHCS BEJTUKUMHU HAJUTUIIIKOBUMU
pPEryJolurMHM  BIUIMBAMHM Ha TIOYAaTKOBOMY €Talll
peryiiroBaHHs. Benuka moMuika — BEJIMKWNM BIUIUB. |
NOMEpPEHIM 3MEHILIEHHSAM DPEryJlol04Yoro BIUIMBY Ha
KIHIIEBOMY €Tarti.

1106 3MEHIUTH Yac PeryIrOBaHHs, HEOOX1THO
CTBOPUTH SIK MOKHA OLTbIIIE PETYIIOI0YE BIUIUB Ha
MOYaTKOBOMY €Tarll peryIoBaHHS.

3axuct sabopaTopHOi POOOTH KOXKEH KypCaHT 3IHCHIOE 1HAMBIAYalbHO,
iCcJIsl MONEPETHBOT TEOPETUYHOI MIATOTOBKH .
Crayxadi caMOCTIHHO 3aKiHYyIOThb O(OpPMIIEHHS 3BITYy 3 JabOpaTopHOi poOoTH,
000B’sI3KOBO B 3BiTi MIOBUHHO OYyTH:
— TeMma Ta MeTa podoTH;
— OCHOBHI eTanu poooTH;
— 3a pe3yNbTaTaMH JOCITIKeHb MOBUHHI OYTH BUCHOBKHU.

6. Bunaua 3aBJaHHS HA CAMONMIATOTOBKY

1. Teopis aBToMaTuuHoro yrpasiinHs. [Ipaktukym [EnexkTponnuii pecypc] : HaBu.
nmoci0. st CTyI. crenianbHoCTl 151 «ABTOMaTH3AIIIS Ta KOMIT IOTEPHO-IHTETPOBaH1 TEXHOJIOT1i»
/ H.I. Bypay, /1.O. ITisTopax; KIII im. Iropst Cikopcskoro, 2021. — C 30-35.
https://ela.kpi.ua/bitstream/123456789/42076/1/TAU_praktykum.pdf




