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BCTVII

Ha cporomnimuiii aedr moHax 300 Tucsau o00'ekTiB YKpaiHu o0OJiaJiHaHI CHUCTEMaMu
IPOTUIIOKEKHOTO 3aXUCTY 1 HIOPIUHO MEPETiK TaKUX 00'€KTiB 301IbIIyEThCS. MOAECPHI3YIOThCS
cTapl CHUCTEMHU 3aXHCTy 1 MPOEKTYIOThCs HOBI. CydacHHMH piBE€Hb PO3BUTKY HAyKH 1 TEXHIKH,
TEXHOJIOTi BUPOOHUITBA 1 OYIIBHUIITBA BHMAarae po3risay OUIBIIOrO Koja 3ajady IpH
IPOEKTYBAaHHI CHCTEM aBTOMAaTHYHOTO ITPOTHUITIOKEIKHOTO 3aXHCTY.

MeToauuHi BKa3iBKA 1O BUKOHAHHS 3aBJaHb ISl CaMOCTIMHOiI poOOTH, MalOTh METOIO
CHUCTEMaTH3aIlil0, TOTJIHUOJCHHS 1 3aKpIUICHHS TEOPETHYHHMX 1 MPAKTUYHUX 3HAHb Ta YMIiHb,
OTPUMAaHUX KypcaHTaMH (CTyAEHTaMHM) IiJ 4ac HaBYaHHS B YHIBEPCHTETI 1 BUBUEHHS KypcCy 3
AaBTOMATHKHU PAHHBOTO BHSIBJICHHS HAJ3BHYAMHMX CHUTYyaIlili, CAMOCTIHHO 3aCTOCOBYBATH iX HPHU
pillleHH]I HABYAJILHUX 1 CITyKOOBHUX 3a7au.

[HnuBinyanbHI 3aBAaHHS 3 aBTOMATUKH PAaHHBOTO BUSBICHHS HA/I3BUYAWHHUX CHUTYalii
BUKOHYIOTHCSI KypCaHTaMH (CTYACHTaMH) SIK CAMOCTIMHO TaK 1 ] KepiBHUIITBOM BHKJIaava.

1. 3arayibHi BUMOTH [0 BAKOHAHHS 3aBJaHb TSI MPAKTHYHUX 3aHSTh.

3aBgaHHA I MPAKTUYHUX 3aHSITh BUKOHYIOTHCS KypCaHTaMu (CTyIEHTaMH) TiCIs
BHUBYCHHS MaTepially JICKIlII Ta pEKOMEHI0OBAHOT JIITepaTypH, ISl MATOTOBKU 10 MPAKTUYHUX 1
71a00paTOPHUX 3aHATH, a TAKOXK JJIS 3aKPIMJICHHS BUBYCHOTO MaTepiaiy.

Jlnist 3py9HOCTI BUKOHAHHS 3aBIaHb U NPAaKTUYHUAX 3aHATH, MEpe]l TEePETikoM 3aBIaHb
BKa3aHO TEMY Ta Ha3BHU JICKI[IHHUX 3aHITh, HABEJCHO KUIBKICTh TOJUH JIJISl CAMOCTIIHOT pOOOTH.

2. 3aBaaHHA 1J14 IPAKTUYHUX 3aHSATh.

Tewma 1. [Ipuaniunu moOy10BM aBTOMAaTHIHUX CHCTEM KOHTPOJIIO Ta CIIOCTEPEKEHHS.

Jlexuis 1. 3arambHi BIiOMOCTI TPO CHUCTEMH aBTOMATHYHOTO KOHTPOIIO Ta
cnioctepesxeHHs1. OCHOBHI MTOHATTS, BU3HAYCHHS, CTPYKTYPHI CXEMH.

CamocriitHa poOoTa 2 TOAMHU.

3aBaaHb ISl CAMOCTIHHOT poOOTH:

1. ITosicautu poboty npunuuny ynpasiaiHHasi AC no BiaxuieHHto. HaBecTu cTpyKTypHY
cxemy AC. Ha3zaTtu nmepeBaru Ta HEJIOJIKH.

2. Ilosicautu poboty npunimny ynpasiinag AC no 30yproBanH0. HaBecTu CTpyKTypHY
cxemy AC. Ha3zaTtu nmepeBaru Ta HEJIOJIKH.

3. IoscautH poboTy KoMOiHOBaHOTO MpuHUUNIY yrpasiuiHHi AC. HaBectu cTpyKTypHY
cxemy AC. Ha3zaTtu nmepeBaru Ta HEJIOJIKH.

Tema 2. MaTeMaTnyHe OMCAaHHS CHCTEM aBTOMAaTHYHOT'O KOHTPOJIIO Ta CIIOCTEPEIKECHHS.

Jlekis 2. MaremMaTu4HHA ONKMC aBTOMaTUYHUX cucteM. JliHeapu3ailis qudepeHIiaTbHuX
piBHsSHE. Dopmu 3anucy audepeHIiaNbHUX pIBHSIHbL aBTOMAaTUYHUX CHCTEM . [lOHATTS
nepeaatHoi GyHkiii. @yHKLIOHATBEHA cXeMa 1 11 mepeTBOpeHHs.

Jlekmist 3. MaremaTuuHU OMKC XapaKTEPUCTHK aBTOMATHYHHUX CHCTEM KOHTPOJIIO Ta
cnocrepekeHHs. CTaHgapTHI BXiAHI CHUTHAMH. THUNU XapaKTEPUCTUK ABTOMATHUYHUX CHCTEM.
MatemaTuyHUil ONUC XapaKTEPUCTUK aBTOMAaTUYHUX CHCTEM

Jlexuiis 4. EnemenTapHi AWHAMIUHI JTaHKU Ta iX kinacudikaris. [Ipuknaam TUITOBUX JTaHOK
CHUCTEM aBTOMAaTUKH. [lepeximHi XapaKTepUCTUKN JUHAMIYHUX JIAHOK.
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Jlexuis 5. YacToTHI XapaKTEPUCTUKU AUHAMIYHUX JJAHOK Ta iX 3’€/IHAHb.
CamocriiiHa po6oTa 2 TOMHH.
3aBaaHb ISl CAMOCTIHHOT POOOTH:
L —
1. Buznauntu W(p) ms: 2y+y=3X.

. Busnauntu W(p) ms: 4§’+ 5;/ = 3)_( )

[\S}

. Busnauntu W(p) aist: 20 y+2y=6x.
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16. Buznauntu I1®.,; AC:
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17. Buznauutu [1D,; AC:
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18. Buznauntu I10,,; AC:
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19. Buznauutu [1®, 306paszutu [1X ms

20. Busznauutu [1®, 306pazutu [1X s
21. Busznauutu [1®, 306pazurtu [1X s

22. Busznauutu 1@, 306pazurtu [1X mans

23. Busnauutu [1®, 306pazutu [1X nns

24. Buxkonartu:
- 3anucatd Wy,
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]

- 2y+y=3X.

. 4y+5y=3x

:20y+2y=6%

L 6Y+Y+2Y =6

: 2§+§/ =3x

- 3anucaTy piBHsSHHS AC B cTaHAApTHIN dopmMi;
- BusHauntH: T, d, K;
- 3amucaT nepexiany QpyHKITio;
- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.
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25. Bukonatu:

- 3anucatd Wegg;

- 3anucaru piBHAHHA AC B cTanaapTHii (hopmi;
- BuzHauntH: T, d, K;

- 3amucary nepexiaHy QyHKIIio;

- 300pa3uTH TUTIOBY MEPEXiTHY XapaKTEPUCTHUKY.
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16p° +48p+1

v
N
J

Z

26. Bukonartu:

- 3anucatd Wy,

- 3anucaTy piBHsSHHS AC B cTaHAApTHIN opmMi;
- BusHauntH: T, d, K;

- 3amucaT nepexiany QyHKITio;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

1
16p° +4,8p+1

Z

27. BukoHnatu:

- 3anucatd Wegg;

- 3anucaru piBHAHHA AC B cTanaapTHii (opmi;
- BuzHauntH: T, d, K;

- 3amucary nepexiaHy QyHKIIio;

- 300pa3uTH TUTIOBY MEPEXiTHY XapaKTEPUCTHUKY.
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28. Bukonaru:

- 3anucatd Wy,

- 3anucaTy piBHsSHHS AC B cTaHAApTHIN dopmMi;
- BusHauntH: T, d, K;

- 3amucaT nepexiany QyHKIlio;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

X € 7

125p° +20p+1

Z

Tema 3. OrmiHka CTIAKOCTI JIHIMHUX aBTOMAaTHYHHX CHCTEM KOHTPOJIO Ta
CIIOCTEPEIKEHHS.

Jlexmist 6. Tlonsartsa criiikocti AC. MaTtematnusi o3Haku criikocti AC. Anrebpaiuynuit
KpuTepiii criiikocti I'ypBina. Busnauennst mexi criiikocrti. Jliarpama Bumerpaacskoro.

Jlexmist 7. YacToTHHMIA KpuTepid cTiiikocTi MuxaitmoBa. YacToTHHIT KpUTepid CTIHKOCTI
JUTS 3aMKHYTUX cucteM HalikBicta -Muxaiinosa.

CawmocriifHa po6oTa 8 roauH.

3aBaaHb ISt CAMOCTIHHOT POOOTH:

[ X X ] [ X ] [ )

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

Busnaunru criiikicts AC 3rinHo kputepito I'ypBurs.
Busnaunru criiikicts AC 3rigHo kputepito Muxaiinosa.

2. PiBusanEas AC: 6 Yy + 6 y+ y+ 2y =6X

Busznauntu criiikicte AC 3rimHo kputepito ['ypBuiis.
Busznauutu criiikicte AC 3rimHO KpuTtepito Muxaiiosa.

3. PiBusinass AC: 6 Y+ 6 y+y—2y =6X

Busnaunru criiikicts AC 3rinHo kputepito ['ypBurs.
Busnaunru criiikicts AC 3rigHo kputepito Muxaiinosa.



4. Pipusinnst AC: 6 y+6 y+3y+2y =6X

Busznauntu criiikicte AC 3rimHo kputepito ['ypBuiis.
Busnauutu criiikicte AC 3rimHO KpuTepito Muxaiiosa.

5. PiBusiaast AC: 'y +6y+ y+2y=6X

Busnauutu criiikicte AC 3rigHo KpuTepito ['ypBuiis.
Busnaunru criiikicts AC 3rigHo kputepito Muxaiinosa.

(XX ] (X ] [ ]
6. Pipusnas AC: 6 Y —6y+ y+ 2y =6X
Busznauntu criiikicte AC 3rimHo kputepito ['ypBuiis.
Busnaunru criiikicts AC 3rigHo kputepito Muxaiinosa.
(XX ] (X ] [ ]
7. Pipusnasg AC: 6 Y+ 6 y+y—2y =6X
Busnauutu criiikicte AC 3rigHo KpuTepiro ['ypBuiis.
Busznauutu criiikicte AC 3rimHo Kputepito Muxaiiosa.

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

Busnauutu criiikicte AC 3rigHo KpuTepito ['ypBuiis.
Busnaunru criiikicts AC 3rigHo kputepito Muxaiinosa.

Tema 4. Anani3 sxocti nporecy ynpasiinHsi. CHHTE3 CUCTEM aBTOMAaTUYHOTO KOHTPOJIIO
Ta CHOCTEPEIKCHHS.

Jlexuis 8. SAxicTh ynpaBmiHHA. [Ioka3HUKM SKOCTI MpOIECY YIPABIiHHS B JUHAMIYHOMY
Ta CTAJIOMY PeXNMi. 3aKOHH PETYIIIOBAHHS.

Jlexmiss 9. Meroau cuHTE3y aBTOMAaTHMYHHX CHCTEM KOHTPOIIO Ta CIIOCTEPEKEHHS.
CuHTe3 aBTOMaTHYHHX CHCTEM KOHTPOJIIO Ta CIIOCTEPEKEHHS 3a KPUTEPIsIMH JUHAMIYHOI Ta
CTaTUYHOT SIKOCTI.

CamocriifHa po6oTa 6 ToauH.

3aBaaHb ISl CAMOCTIHHOT POOOTH:

1. Buznaunutu 3P Ta piBHSHHS perymisTopa, 1o 3ade3neuye CTPyKTYypHY CTidkicTh AC 3
OP Buny:

1
W(P)=E-

2. Busznauntu 3P Ta piBHSHHS peryisTopa, 1o 3ade3neuye CTPyKTYypHY cTidkicTe AC 3
OP Buny:

Wi(p)=

Tp°
3. Busnauutu 3P Ta piBHSAHHS peryisropa, 1o 3ade3neuye CTpyKTypHY criiikicte AC 3
OP Buny:

1
Wp)=—.
Ip



10

OP Buny:

Wi(p)=

5. BuzHauutu craTHuHy Ta JuHamiuyHy TouHicTh AC:

n3a;[

4. Buznauntu 3P Ta piBHSHHS peryisTopa, 1o 3abesnedye cTpyKTypHY cTiikicts AC 3

T p+1

Ky
T,p+1 l
T,p+1

6. Buznauutu cratuuny Ta 1uHamiuyHy TouHicTh AC:

n33.,ﬂ

v

_

v

:

T)p+1

7. BusHauuTH CTaTHUHY Ta TuHaMiuyHy To4HicTh AC:

IlSaI[

K

T,p+1

T,p+1

v

K

m

T,p+1
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8. BusnauuTu ctaTiuHy Ta AMHaAMI4HYy TOUHICTh AC:

Nsap e 1

K,

I,p+1

sz

v

K

m

T,p+1

9. BuzHauuTtu cTaTHUHy Ta TuHaMiuyHy ToyHicTh AC:

)4

K,

I,p+1

T,p+1

v

K

m

T,p+1

10. BusHauuTH CTaTU4YHY Ta AMHAMI4HY TOYHICTh AC:

Nsa; e 1
T p3

o

11. Buxonatu cunre3 AC:

ov: Tyn+n=K, -m+K,-f.

Per: m=Kp-6‘;

. € = N3A0 — 1.

12. Bukonatu cunre3 AC:




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

Per TPm+m+m:Kp-6‘;
. € = N3A0 — 1.

13. Bukonatu cunre3 AC:
[ ]

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

14. Buxonatu cuure3 AC:
[ ]

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

pe: M=T, &

. € = N3A0 — 1.
14. Buxonatu cunre3 AC:
[}

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

b

pe: M=K, -&. m=T

™ e

p ¢

. € = N3A0 — 1.

Tema 5. Heminiiini Ta OaratomMipHi CHUCTEMH aBTOMAaTHYHOTO KOHTPOIIO Ta
CIIOCTEPEIKEHHS.

Jlekmist 10. Oco0aMBOCTI HEMIHIMHUX CHCTEM, TUIIOBI HE JIHIHHOCTI. MeToI rapMOHIYHO1
JiHeapu3alii HelmHiHHUX cucteM. baratomipai AC Ta MeToau X TOCIiKEHHS.

CamocriiiHa po6oTa 2 TOMHH.
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3aBaaHb ISl CAMOCTIHHOT POOOTH:

1. OcobnuBocti HemiHiitHUX AC.

2. 3aranpHi BiIOMOCTI PO ICTOTHO HeniHiiHI enemenTd AC.
3. OntumainibHe KepyBaHHs B HemiHIHHUX AC.

Tema 6. KoHTpOIbHO-BUMIPIOBAIbHI IPUJIAIU 1 BUPOOHMYA aBTOMATHKA.

Jlekmist 11. 3aranpHi BIAOMOCTI Ta TPUHIMIHN MOOYAOBH 3acO0iB JJII BHUMIPIOBAaHHS
TEXHOJIOTIYHUX MapaMeTpiB. MeToau Ta MOrpilHOCTI BUMiproBaHHs. [lepBuHHI mepeTBOproBayi.

Jlekmist 12. 3arambHi BIIOMOCTI Ta NPHHIMON MOOYJOBH 3ac00iB  BUMIpPIOBaHHS
TEMIIEPATYPH.

Jlekmist 13. 3aranpHi BIAOMOCTI Ta TPUHIMIHN MOOYAOBH 3acO0iB JJII BHUMIPIOBAaHHS
THUCKY.

Jlekmist 14. 3aranpHi BIAOMOCTI Ta TPUHIMIN MOOYAOBH 3acO0iB JJII BHUMIPIOBaHHS
PiBHS, IIUIBHOCTI Ta BUTPAT.

Jlexmist 15. 3aranpHi BiIOMOCTI Ta NMPUHIMIKA TOOYIOBH 3ac00iB Il aHAJI3y CKIamy
PEYOBHHU.

Jlexmist 16. EnexTpoHHI npuiagy KOHTPOIIO TEXHOJIOTIYHUX TTapaMeTpiB.
Camocriitaa po6ota 16 roauH.

3aBaaHb ISl CAMOCTIHHOT poOOTH:

. Meronu BUMIipIOBaHb.

. [lorpimHicTh BUMIDY.

. Kimac TounocTi BuMipHHKa.

. BumiproBanbHi npunagy.

. Meronu BUMIpIOBaHHS TEMIIEPATYpH.

. KoHTakTHI BUMiproBadi TemMneparypH.

. TepmomeTpH pO3LIUPEHHS.

. MaHOMETpUYHI TEPMOMETPH.

9. TepMmoeneKTprUHi TEPMOMETPH.

10. TepmomeTpu omnopy.

11. HekoHTaKTHI BUMipIOBaui TeMIepaTypH.
12. SIpkicHi ipoMeTpH.

13. PapiamiiiHi mipoMeTpH.

14. TToHATTS THUCK, OAUHUIII BUMIPY THCKY.
15. IlpyHIMTY BUMIPIOBaHHS THUCKY.

16. PinuHHI MaHOMETpH.

17. dedpopmaniliHi MAaHOMETPH.

18. TpyOuaTo-nipy’>KWHHI MAaHOMETPH.

19. Memb6panu, cuiabpoHU.

20. Ba"TaxxonopirHeBi MAaHOMETPH.

21. II’e30€neKTpu4HI MAaHOMETPH.

22. MaHOMETpH 3 TEH30IIEPETBOPIOBAYAMM.
23. loHi3amiiHi MAHOMETPH.

24. TemnaoBi MAHOMETPH.

25. Tlpunaau BUMipy piBHSI.

26. [ToraBKkOB1 piBHEMIPH.

27. ByiikoBi piBHEMIpH.

03N N KW
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28. I'izgpocraTuyHMii 3aci0 BUMIPY PiBHS.

29. €MHICHI piBHEMIpH.

30. PagioizoTormHi piBHEMIipH.

31. YpTpa3ByKOBi, aKyCTUYHI PIBHEMIPH.

32. [IpyHUIUIHM BUMIpY BUTpAT.

33. BumiproBaui BUTpaT NEPEMIHHOTO TIEpPEeNaay TUCKY 13 3BY)KYIOUHMH MPUCTPOSMHU.
34. BumiproBaui BUTPAT MOCTIHHOTO MEPEnamys,.

35. TaxoMeTpu4Hi BUMipIOBavi BUTpAT.

36. EnekTpoMartiTHi BUMipioBadi BUTpAT.

37. YnbpTpa3ByKOBI BUMipIOBadi BUTpPAT.

38. O6'eMHi XiMiYHI ra30aHaNI3aTOPH.

39. TepMOKOHIYKTOMETPUYHI Ta30aHAII3aTOPH.

40. TepMoXiMi4HI ra30aHaNI3aTOPH.

41. MarHiTHI ra30aHaIi3aTOpH.

42. OnTH4HI Ta30aHAI3aTOPH.

43. l'azoanamnizaropu iHGPadepBOHOTO i yIbTPadioIEeTOBOTO MOTIMHAHHS.
44. ®OTOKOJIOPUMETPHUUECHI Fra30aHATI3aTOPH.

45. XpomatorpadiuHi razoaHaaizaTopH.

46. EnextpuuHi ra3oaHaiizaTopH.

47. BonpTaMIiepMeTpU4HI Ta30aHAII3aTOPH.

48. KynoHOoMeTpHYHI ra30aHaii3aTopu.

49. EnexTpoHHHI aBTOMAaTHYHUNA YPIBHOBAXECHUHN MICT.

50. EnekTpoHHMI aBTOMAaTHYHUI MTOTEHLIOMETD.

51. baraToTo4e4Hi MOCTH 1 TOTEHIIIOMETPH.

52. EnexktponHi nudepeHuiitHo-TpancopMaTopHi MpHIaau.

Tema 7. CucteMu paaianiiiHOro Ta XiMIYHOTO CIIOCTEPEKECHHS
Jlexmist 17. 3acobu pamiamiitHOro COCTePEKEHHS.

Jlexmis 18. 3aco0u XIMIYHOTO CIIOCTEPEKECHHS

CamocriitHa po6oTa 4 roauH.

3aBaaHb ISl CAMOCTIHHOT POOOTH:

1. MeTtoau BUsIBIEHHS paiOaKTUBHUX BUIIPOMIHIOBAHb.

2. [lpunanu pagioMeTpUYHOTO 1 JO3UMETPUIHOTO KOHTPOITIO.
3. ABTOMAaTH30BaH1 CUCTEMHU KOHTPOITIO paiamiiaoi ooctaHoBku ACKPO.
4. Metoau BUSIBICHHS XIMIYHOTO 3a0pyIHEHHSI.

2. Ilpunagy XiMIYHOTO KOHTPOJTIO.

3. ABTOMaTH30BaHI CHCTEMU KOHTPOJIIO.

Pamiamiitnoi oocranosku ACKPO.

1. MeToau BUSIBICHHS pagiOaKTHBHUX BUIIPOMIHIOBAHb.

2. [lpunaam paioMETPUIHOTO 1 TOZUMETPUIHOTO KOHTPOJIIO.
3. ABTOMaTH30BaHiI CHCTEMHU KOHTPOJIIO.

Pamiamiitnoi oocranosku ACKPO.



PexomennoBana Jiteparypa

Jliteparypa

Jliteparypa

1. OcgiTHpo-TIpo(eciitHa mporpama «AyAHUT MOXKEKHOT Ta TEXHOTEHHOT
Oe3neku» 3a creuiaigbHICTIO 261 «lloxkexxHa Oe3neka» MiATOTOBKU 3a MEPIIUM
(OakanmaBpChKMM) piBHEM BHILOI OCBITH B rany3i 3HaHb 26 "lluBinpHa Oe3meka'.
URL: http://pb.nuczu.edu.ua/images/osvitni-programi/2021/261 aptb_bak 21.pdf

2. OcsitHpo-mipoeciitna  mporpama  «[loxxexxna  Oe3meka»  3a
conemianbHicTio 261 «lloxkexna  OGe3meka» OIATOTOBKM 32  MEPIIUM
(OakanmaBpChbKMM) piBHEM BHILOI OCBITH B rany3i 3HaHb 26 "lluBinbHa Oe3meka'.
URL.: http://pb.nuczu.edu.ua/images/osvitni-
programi/2021/261 upb mag/261 pb bak 21 1.pdf
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