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BCTVII

Ha cporopnimmiii genp moHan 300 Tucsa 00'ekTiB  YKpaiHM O00JaJHaHI CHCTEMaMH
MPOTUIIOKEKHOTO 3aXUCTY 1 MIOPIYHO MEpeliK TaKuX 00'€KTiB 30UIbIIyEThCS. MOAEPHIZYIOTHCS
CTapi CHCTEMH 3aXHCTY 1 MPOEKTYIOThCS HOBi. CydacHHil piB€Hb PO3BUTKY HAyKH 1 TEXHIKH,
TEXHOJOTIH BUPOOHHITBA 1 OyAIBHUITBA BUMAara€ po3risAy OUTBIIOrO Kojia 3aaad mpu
MPOSKTYBaHHI CHCTEM aBTOMATHYHOTO IMPOTUIIOKEIKHOTO 3aXHUCTY.

MetoanuHi BKa3iBKH J10 BUKOHAHHS 3aBJaHb U CAMOCTIHHOT poOOTH, MAaKOTh METOIO
CHCTEMaTH3aIli0, TOTJIMOJMECHHS 1 3aKpIIUICHHS TEOPETUYHUX 1 NMPAKTUYHUX 3HAHb Ta YMiHb,
OTpUMaHUX KypcaHTamMH (CTyIAEHTaMH) I/l 4aCc HaBUAHHS B YHIBEPCHUTETI 1 BUBUEHHS KypcCy 3
ABTOMATHKHN PAaHHLOTO BHSIBJIICHHS HAJ3BHYAHUX CUTYaIlild, CAMOCTIHHO 3aCTOCOBYBATH iX MPH
pillIeHHI HAaBYAJIbHUX 1 CITY»KOOBHX 3a7au.

InuBiMyabHI 3aBHaHHS 3 aBTOMATUKH PAaHHBOTO BWSIBIICHHS HAI3BHUYAHHUX CHUTYaIlii
BUKOHYIOTBCSI KypCcaHTaMH (CTyJIEHTaMH) SIK CAMOCTINHO Tak 1 Iij] KEpiBHUIITBOM BUKJIaJaya.

1. 3araiapHi BUMOTH A0 BUKOHAHHA 3aBAaHb AJId NPAKTHYHUX 3aHATD.

3aBaHHs A NPAKTUYHUX 3aHATh BUKOHYIOTHCS KypcaHTaMH (CTyIeHTaMu) Hiciis
BUBYCHHS MaTepiajly JIEKIii Ta peKOMEHOBaHOI JiTepaTypu, ISl MiArOTOBKU J0 MPAKTHYHUX 1
7a00paTOPHUX 3aHATh, & TAKOXK JUIS 3aKPIIUICHHS BUBYEHOTO MaTepiany.

Jlnist 3pyqHOCTI BUKOHAHHS 3aBJaHb Ul MPAaKTUYHUX 3aHATH, IEpe]l TepeslikoM 3aBIaHb
BKa3aHO TeMY Ta Ha3BH JICKIIHHUX 3aHATh, HABEJCHO KUIBKICTh TOAWH JUISl CAMOCTIITHOT pOOOTH.

2. 3aBnaHHs 7151 TPaKTUYHUX 3aHATD.

Tema 1. [IpuHimnm noOya0BH aBTOMAaTHYHUX CHCTEM KOHTPOIIIO Ta CIIOCTEPEKECHHS.

Jlexmis 1. 3arasibHi  BIJOMOCTI MNP0 CHUCTEMH AaBTOMAaTHYHOTO KOHTPOJIO Ta
cnocrepekeHHs. OCHOBHI MMOHATTSI, BU3HAUEHHS, CTPYKTYPHI CXEMHU.

CamocriitHa po6oTa 2 roIMHH.

3aBaaHb sl CAMOCTIHHOT poOOTH:

1. MosicauT poboTy nmpunHuuny ynpasiinas AC mo BiaxwuieHHo. HaBectn cTpyKTypHY
cxemy AC. Ha3BaTtu nepeBaru Ta HeJJOJIIKH.

2. Iosicautu podoty npunimny yrnpasiiaas AC no 30yproBanH0. HaBecTu CTpyKTypHY
cxemy AC. Ha3BaTtu nepeBaru Ta HeJJOJIIKH.

3. IosicauT poboTy KoMOiHOBaHOTO MpHHIUMIY yrpaBminHid AC. HaBectu cTpyKTypHY
cxemy AC. Ha3BaTtu nepeBaru Ta HeJJOJIIKH.



Tema 2. MaremaTu4yHe ONMMCAHHS CUCTEM aBTOMATHYHOTO KOHTPOJIIO Ta CIIOCTEPEIKEHHSI.

Jlekmis 2. MaTemMaTHYHUI OMUC aBTOMAaTHYHUX cucTeM. JliHeapu3alis nudepeHIaibHIX
piBHsHb. Dopmu 3anucy AudEepeHIiaTbHUX pIBHSHb aBTOMATHYHUX CHCTEM . [lOHATTS
nepenatHoi GyHkuii. @yHKIIOHAIbHA cXeMa 1 11 mepeTBOpeHHS.

Jlekniss 3. MaTeMaTUYHUN ONMUC XAPAKTEPUCTHK aBTOMATHYHHX CHUCTEM KOHTPOJIIO Ta
cnocrepexkeHHs. CraHmapTHI BXiAHI cHUTHAIHA. THIHM XapaKTEPUCTUK aBTOMATHYHUX CHCTEM.

MareMaTHYHUM OITHC XApaKTCPHUCTUK aBTOMATHYHUX CHUCTCM

Jlekmis 4. EnemenTapHi quHaMivHi JaHKH Ta iX Kiacudikamis. [Ipukiaay THIIOBUX JTaHOK
cucTeM aBToMaTuKH. [lepexiaHi XapaKTepUCTHKU TUHHAMIYHHUX JIAHOK.

Jlekist 5. YacToTHI XapaKTEPUCTUKU JUHAMIYHUX JJAHOK Ta 1X 3’€IHAHD.
CamocriitHa po0OoTa 2 TOIHHH.

3aBnaHb U1t CAMOCTIHHOT pOOOTH:

1. Busnauutu W(p) mis: 2§’+§’ =3x .

2. Busnauutu W(p) mis: 4§’+ 5 ;’ = 3)_( .

3. Buznauutu W(p) ansa: 20 y+ 2 y=6x.

4. Buznauutu Wp miia: 6 y+y+2y = 6X.

5. Buznauutu W(p) ms: 2§’+§’ = 3)_( .

6. 3armucaru JIP o Bigowmiii [1dD: W(P) = X = 4
X 2P+1
. . Y 5
7. 3anucatu [P no Bigomiit [1D: W(p) =— = )
X 2p+l1
. . Y 5
8. 3amcaru JIP o Bimomii [1D: W(p)=—=————.
X 3p +2p+1
. . Y 5
9. 3anucaru JIP no Bimomii [1®: W(p)=—=——— P .
X 3p +2p+1



10. Buznauutu [1®De AC:

X Y
Wi " W, Wi
11. Busuauntu [1Pes AC:
X
S o [
12. Buznauutu [1®Des AC:
X Y
— Wi W, >
Wi ¢
13. Buznauyutu [1®De AC:
X Y
— W, W |1

[

v



14. Busuauntu [1De; AC:

X Y
—> Wi > W, > W; - —>
" W4 " W5
15. Busuwauntu [1De; AC:
X
— Wl \K]3 >
T— W
16. Buszuauntu [1PDe; AC:
X Y
—p Wl \K]3 >
17. Buszuauntu [1Pes AC:
X
—p W] W3 >

L




18. Buszuauntu [1Pe; AC:

X Y
—lw lw e

A4
=

19. Buznauutu 1@, 306pazutu 11X ms: 2y+y=3x.

20. Busnauntu I1®, 306pasutu ITX ms: 4y+5y=3x
21. Buznauutu [1®, 306pazutu [1X nnsa: 20 y+ 2 y=6Xx

22. Buznauutu [1®, 306pazutu [1X nns: 6 y+y+2y = 6x

23. Busnauntu [1®, 306pasutu I[TX mis: 2y+Yy =3X

24. BukoHatu:

- 3armucaT WEgs;

- 3anucaty piBHsSHHSI AC B cTaHgapTHii Gopwmi;
- pusHauntu: T, d, K;

- 3anucaTty nepexiiny QyHKIIIo;

- 300pa3uTH TUTIOBY NEPEXiTHY XapaKTEPUCTHKY.

1
27p° +3,6p+1

Z




25. Bukonaru:

3anucatd Weks;

3anucaty piBHsSHHSI AC B cTaHgapTHii Gopmi;
pusHauntu: T, d, K;

3anucaTty nepexiiny QyHKIIo;

300pa3uTH TUTIOBY NEPEXiTHY XapaKTEPUCTHKY.

X1 Y

1
16p° +48p+1

v
(\)

V4

26. Bukonaru:

3anucatd Wes;

3anucartu piBHSHHSA AC B cTaHmapTHii Gopmi;
BusHaunty: T, d, K;

3amucarTy nepexiaHy QyHKIi;

300pa3uTH TUIOBY MEPEXIAHY XapaKTEPUCTHKY.

1
16p° +4,8p+1

Z

27. Bukonaru:

3anucatd Weks;

3anucaty piBHsSHHSI AC B cTaHgapTHii Gopmi;
pusHauntu: T, d, K;

3anucaTty nepexiiny QyHKIIo;

300pa3uTH TUIIOBY NEPEXiTHY XapaKTEPUCTHKY.

X €

1 Il
125p° +200p + 1

Z




28. Bukonaru:

- 3anmucaTé WEgs;

- 3anucaty piBHsSHHSI AC B cTaHgapTHii Gopmi;
- pusHauntu: T, d, K;

- 3anucaTty nepexiiny QyHKIIo;

- 300pa3uTH TUTIOBY NEPEXiTHY XapaKTEPUCTHKY.

X € K1 Y

1
125p° +20p+ 1

Z

Tema 3. OmiHka CTIAKOCTI JIIHIMHUX aBTOMAaTHYHMX CHCTEM KOHTPOJIO Ta
CIIOCTEPEIKCHHSI.

Jlexnis 6. IMonsitTs crifikocti AC. Matemarnyni o3Haku criiikocti AC. AnreOpaidauii
KpuTepii ctiiikocti ['ypBina. Busnauenns mexi criiikocTi. [liarpama Bumierpaacekoro.

Jlexmis 7. YacToTHMI KpuTepid cTifikocTi MuxaitmoBa. YacToTHHI KpUTepidd CTIHKOCTI
JUTSE 3aMKHYTUX cucteM HaiikBicra -Muxaiiinosa.

CamocriitHa po06oTa 8 To/IHH.
3aBnaHb UIst CAMOCTIHHOT pOOOTH:

1. PiBusiuast AC: 2 Y+ 6 y+y+2y=6X

Busnauntu criiikicte AC 3rigno kputepito ['ypBuis.
Busnauntu criiikicte AC 3rigHo KpuTepito Muxaiinosa.

2. PiBusunsgs AC: 6 Y + 6 y+ y+ 2y =6X

Busnauutu criiikicts AC 3rigHo kputepito ['ypBuis.
Busnauutu criiikicte AC 3rigHO KpuTepiro Muxaitnosa.

3. PiBusnass AC: 6 Y+ 6 y+y—2y =6X

Busnauutu criiikicts AC 3rigHo kputepito ['ypBuis.
Busnauutu criiikicte AC 3rigHO KpuTepiro Muxaitnosa.



4. Pipusanaa AC: 6 Y +6y+3y+2y =6X

Busnauntu criikicts AC 3rigHo KpuTepiro ['ypBuiis.
Busznauutu critikicts AC 3rimHO KpuTepito Muxaiiosa.

5. PiBusinast AC: Y +6y+y+2y=6X

Busnauntu criikicts AC 3rigHo KpuTepiro ['ypBuiis.
Busnauntu criiikicte AC 3rigHo kpuTepito Muxaiinosa.

6. PiBusiuast AC: 6 y —6y+ y+ 2y =6X
Busnauntu criikicts AC 3rigHo KpuTepiro ['ypBuiis.
Busnauutu criiikicte AC 3rigHO KpuTepiro Muxaitnosa.

(XX ] (X ] ]
7. PiBnstaast AC: 6 Y +6 Y+ y—2y =6X
Busnauutu criiikicts AC 3rigHo kputepito ['ypBuis.
Busnauntu criiikicte AC 3rigHo KpuTepito Muxaiinosa.

8. Pigusnnsg AC: 16 Y +6y+y+y =6X

Busnauutu criiikicts AC 3rigHo kputepito ['ypBuis.
Busnauutu criiikicte AC 3rigHo KpuTepiro Muxaiinosa.

Tema 4. Anani3 sskocTi nmpouecy ynpasiiHHsg. CHHTE3 cUCTeM aBTOMAaTUYHOTO KOHTPOJIIIO

Ta CIIOCTCPCIKCHHS.

Jlexnis 8. SIkicTh ympaBmiHHA. [I0Ka3HUKH SKOCTI MpOIECy YIPaBIiHHS B JHHAMIYHOMY

Ta CTAJIOMY pe)KI/IMl 3aKoHHU peryjatoBaHH:.

Jlekuis 9. Meronu cUHTE3y aBTOMaTHMYHMX CHCTEM KOHTPOJIIO Ta CIIOCTEPEKEHHS.
CuHTe3 aBTOMAaTHYHUX CHUCTEM KOHTPOJIIO Ta CIIOCTEPEKEHHS 3a KPUTEPIsIMH JWHAMIYHOI Ta

CTaTUYHOI SIKOCTI.

CamocriitHa po6oTa 6 To/IHH.

3aBaaHb ISl CAMOCTIHHOT poOOTH:

1. Busnauntu 3P Ta piBHSHHS peryisTopa, mo 3abesneuye CTpyKTypHY cTikicTh AC 3

OP Buny:

10

1
W(P)=E-



2. Buznauutu 3P Ta piBHSHHS peryisTopa, 1o 3abe3neuye CTpyKTypHy cTiiikicte AC 3
OP Buny:

W(p)=

sz '

3. Buznauntu 3P Ta piBHSHHSA peryisTopa, mo 3ade3neuye CTpyKTypHy criiikicte AC 3
OP Buny:

1
Wp)=—.
Ip

4. Buznauntu 3P Ta piBHSHHS peryisTopa, mo 3abesnedye CTpyKTypHY criiikictb AC 3
OP Buny:

1
W(p)= .
(p) o

5. BuzHauuTu craTUuHy Ta JuHaMiyHy TouHicTh AC:

L
T)p+1 l
Nsap € Kp m n
Tpp+1 Tp+l
o]

6. BuzHauuTtu craTHuHy Ta JuHaMiyHy To4yHicTh AC:

f K,
—
T,p+1
Nsa g 1 m_ | K no
r,p I,p+1

11
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7. BuzHauuTH cTaTUYHY Ta JUHaMiyHy To4yHicTh AC:

8.
f K,
—
T,p+1 l
N3an € Kpp m Il_»
T,p+1 Km z ;
T)p+1

8. Bu3zHaunTH cTaTuyHy Ta JUHAMI4HY TO4HICTh AC:

f Kf
IT,p+1
n
nga;[ e 12 m Km —
Tpp Tap+1

9. BuzHaunTH cTaTHUHY Ta TUHaMiuyHy TOYHicTh AC:

10.
f Kf
— >
T),p+1
N3an € Kppz m n
L K —>
T,p+1 m
T),p+1
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10. BusHauuTH CTaTUYHY Ta AMHAMIYHY TOUHICTh AC:

f Kf
—
T,p+1
Nzan € 1 m K
F E— "
T,p Tap—l-l

11. Bukonaru cunre3 AC:

oV: T0n+n=Km-m+Kf-f;
Per: m=Kp'8;
. € = N3A0 — 1.

12. Bukonaru cuuare3 AC:
[ ]

ov: T,n+n=K, -m+K;-f

Per: TPm+m+m=Kp-8;

b

o € = N3A — 1.

13. Bukonaru cuuare3 AC:
[ ]

ov: T,n+n=K,, -m+K;-f;

. € = N3A0 — 1.



14. Bukonatu cunre3 AC:
[ ]

ov: T,n+n=K, -m+K;-f,

Per: m=Tp‘5;
. € = N3A0 — 1.

14. Bukonaru cuure3 AC:
[ ]

ov: T,n+n=K, -m+K;-f

Tema 5. Heminilini Ta 0OararoMipHi CHCTEMH aBTOMATHYHOTO KOHTPOJIKO Ta
CIIOCTEPEIKCHHSI.

Jlekmist 10. OcoO6nmuBOCTI HEMIHIMHUX CUCTEM, THUIIOBI HE JIHIHHOCTI. MeTOo1 rapMOHIYHO1
niHeapu3aiii HenmiHiHX cucteM. baratomipHi AC Ta METOIH 1X JOCIIKEHHS.

CamocriitHa po6oTa 2 roJIMHH.

3aBnaHb UIst CAMOCTIHHOT pOOOTH:

1. OcobnuBocti HeniHilinnx AC.

2. 3aranpHi BiIOMOCTI PO iCTOTHO HemiHiiHI exemenTd AC.

3. OntumanbHe kepyBaHHA B HeliHIHUX AC.

Tema 6. KOHTpOIbHO-BUMIPIOBAIbHI TIPMIIAHN 1 BUPOOHWYA aBTOMATHKA.

Jlexuis 11. 3arampHi BiZIOMOCTI Ta NPUHIMIHN MOOYJOBH 3ac00iB A BUMIPIOBAHHS
TEXHOJIOTIYHUX MapaMeTpiB. MeTonu Ta morpinrHocTi BuMiproBaHHs. [lepBuHHI mepeTBoproBayi.

Jlexuis 12. 3aranbHi BiZOMOCTI Ta MNPUHIMUNHK MMOOYAOBH 3ac00iB BHUMIpPIOBAHHS
TEMIIEPATYPH.

Jlekuis 13. 3aranbHi BiJIOMOCTI Ta MPUHIIUIHN MOOY0BH 3aC001B 1Ji1 BUMIPIOBAHHS TUCKY.

Jlexnis 14. 3aranbHi BiTOMOCTI Ta MPUHIUIH TOOYI0BH 3ac00iB JIIsl BAMIPIOBAHHS PiBHS,
IIUTBHOCTI Ta BUTpAT.

Jlexmist 15. 3aranpHi BiIOMOCTI Ta NMPUHIMIKA MOOYIOBH 3aco0iB JJIsl aHANI3y CKIATy
PCUYOBHHHU.

14
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Jlekmist 16. EnekTpoHHI Npuiaau KOHTPOJIIO TEXHOJIOTIYHUX ITapaMeTpiB.

CamocriitHa po6ota 16 roauH.
3aBnaHb Ut CAMOCTIHHOT pOOOTH:

0O JON Dn B~ WK =

AR DB, PL,PEDWLWLLUWLWLWLWLWLWWWINRDNDNNNDNODNDNDNDNDEND === = === O
O I NN WO, OOV INNIE,WNO—LOOUXINNDEDE WL, O ORI WN—~O

. Meronu BUMIpIOBaHb.

. [lorpinrHicTh BUMIpY.

. Kitac TounocTi BuUMipHHKA.

. BumiproBanpHi npuiaau.

. Meronu BUMIpIOBaHHS TEMITEPATYPH.
. KonTakTHi BUMiproBadi TeMIieparypu.
. TepmoMeTpu po3HIMPEHHS.

. MaHOMeTpHYHI TEPMOMETPH.

. TepmoenekTpudHi TEPMOMETPH.

. TepmomeTpu omnopy.

. HexoHTakTH1 BUMiproBadi TeMIiepaTypH.
. SIpxicHi mipomMeTpHu.

. Pamiamiitai mipomerpu.

. [TOHSITTS TUCK, OTMHUIII BUMIPY TUCKY.
. [lpuHIMIM BUMIPIOBAHHS THCKY.

. PimuaH1 MaHOMETpH.

. ledopmariiiini MaHOMETpPH.

. TpyOGuaro-npyKuHHI MAHOMETPH.

. MeMOpanu, crIIb(OHH.

. BanTaxxornopuraeBi MaHOMETpH.

. IT’e30eneKkTpryHi MAHOMETPH.

. MaHOoMeTpH 3 TEH30MepETBOPIOBAYAMH.
. lonizarniitHi MaHOMETpH.

. TermoBi MaHoMeTpH.

. [Ipunagu BUMipy piBHSL.

. IloraBKkoBi piBHEMIpH.

. ByiikoBi piBHeMipH.

. I'igpocratuanuii 3acid BUMIipy piBHS.

. €EMHICHI piBHEMIpH.

. PamioizoronHi piBHEMIpH.

. YIbTpa3ByKOBi, aKyCTHUYH1 PIBHEMIpH.
. [lpuHIMIIA BUMIPY BHUTpAT.

. BumiproBaui BUTpat nepeMiHHOTO Nepernaay TUCKY 13 3BY)KYIOUUMU IPUCTPOSMHU.

. BumiproBaui BUTpaT MOCTIHHOTO NIepenany,.
. TaxomeTpruyHi BUMiprOBa4i BUTpaT.

. EnextpomarHiTHi BUMiproBadi BUTpAT.

. YIbTpa3ByKOBI BUMipIOBaui BUTpAT.

. O6'emHI XimMiUHI Ta30aHaTi3aTOPH.

. TepMOKOHIyKTOMETPUYHI ra30aHATI3aTOPH.
. TepmoximiuHi razoaHasizaTopH.

. MaruiTHi razoaHaiizaTopH.

. OnTH4HI Ta30aHATI3aTOPH.

. 'a3oananizatopu iHGpauepBOHOTO i ynbTpadhioneToBOro MOrIMHAHHS.
. ®OTOKOIOPUMETPUYECH] Ta30aHATI3aTOPH.

. XpomarorpadiyHi ra3oaHaIi3aTopH.

. Enextpuyni razoanamizatopu.

. BompTamnepmerpuuHi razoaHaizaTopH.

. Kynonomerpuysi razoanaiizaTopu.
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49. EnekTpoHHUN aBTOMAaTUYHUI YPIBHOBaKEHUHN MICT.

50. EnexTpoHHU aBTOMAaTUIHUI ITOTCHITIOMETP.

51. baraToTo4e4Hi MOCTH 1 MOTEHIIIOMETPH.

52. EnextponHi nugepeHitHo-TpaHcGOpMaTOpHi MPUIIAIH.

Tema 7. Cuctemu pamiamiitHOro Ta XiMigHOTO CITOCTEPEIKCHHS
Jlexmnis 17. 3aco0u paaialliiHOTO CIIOCTEPEKEHHSI.

Jlekmis 18. 3aco0u XiMIYHOTO CIIOCTEPEKECHHS

CamocriitHa po0OoTa 4 TO/IHH.

3aBaaHb ISl CAMOCTIHHOT poOOTH:

1. MeToau BUSIBJICHHS paJiOaKTHBHUX BUIIPOMIHIOBAHb.

2. [Ipwitagu pagioMeTPUYHOTO 1 IO3UMETPUYHOTO KOHTPOJIIO.
3. ABTOMaTH30BaHi CHCTEMH KOHTPOIIO pajiamiitnoi ooctanoBku ACKPO.
4. Metoiu BUSIBICHHS XIMIYHOTO 3a0py/THEHHS.

2. [lpunamm XiMiYHOTO KOHTPOJTIO.

3. ABTOMaTH30BaHi CHCTEMH KOHTPOIIIO.

Pamiamiiinoi oocranosku ACKPO.

1. MeTou BUSBICHHS PaJiOaKTHBHUX BUIIPOMIHIOBAHb.

2. [lpunanu pagioMeTpHUYHOTO 1 JO3UMETPUIHOTO KOHTPOJIIO.
3. ABTOMaTH30BaHi CHCTEMH KOHTPOJIIO.

Pamiamiitnoi oocranosxku ACKPO.
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