JIEPYKABHA CJIY)KBA 3 HAJI3BUYATTHUX CUTY AL YKPATHI

HAIIIOHAJIBHUM  YHIBEPCITET  ILMBUIBHOI'O  3AXHUCTY
YKPAIHU

METOINYHI BKa31BKHU
710 BUKOHAHHS 3aB/JaHb JIJI1 CAMOCTIHHOT pOOOTH 3 TUCITUTLIIHU

CUCTEMU ABTOMATHUYHOI'O KOHTPOJIIO
TA CIIOCTEPEXEHHA

XapkiB
2024



VK 614.842

MertoanyuHi BKa3iBKM O BHUKOHAHHS 3aBJaHb I CaMOCTIHHOI poOOTH 3 JUCIUIUIIHU
«CHucteMr aBTOMaTUYHOIO KOHTPOJIO Ta crnoctepexxeHHs». lllesuenko P.I., [lypees B.O.,
bounapenko C.M., Antomkin O.A., Xpuctuu B.B., [lepes’ssuko O.A. 2024. 18c.

Y MeTonMuHMX BKa3iBKaxX y3arajJbHEHWW TIAXiA [0 pIMIeHHS 3aJad 3 CHUCTEM
ABTOMATUYHOTO KOHTPONIO Ta croctepekeHHs. CKIafeHi BapiaHTH IHIUBITyaTbHUX 3aBJIaHb
OpIEHTOBAHI Ha KOMIUICKCHE PIIICHHS 3a71a4.

MeToauyHi BKa3iBKU MPU3HAYCHI ISl KYPCAHTIB 1 CTyXadiB BUIUX HABYAJTHHUX 3aKJIa/IiB
JICHC VYxpainu 3a ocBITHRO-TIpO(eCIHHIMHU (OCBITHBO-HAYKOBUMH) TIporpamamu «L{uBUIbHMI
3axucT», «TenekoMyHiKaliiiHi CUCTeMH B YNpaBiiHHI», «[H)XXeHepHe 3a0e3leyeHHsl CalepHuUX,
MIPOTEXHIYHUX Ta BUOYXOBUX POOITY.

PenenseHr:
J.1.H., c.H.c. B.M. CTpinenn
JI.1.H., nouent O.B. Tapacos



BCTVII

Cepen OCHOBHUIX 3aBJIaHb HalllOHAJIBHOI Oe3meku Ykpainu, JlepkaBHOIO CiIy)0010
VYkpainu 3 HaJI3BUYAWHUX CHUTYaIlii BU3HAUEHO HANIWHWUN 3aXWCT HACEJICHHS W TepuTopii BiA
HAJ3BUYANHUX CUTYAI[Ill TEXHOTEHHOTO ¥ IPUPOIHOTO MOXOKCHHS.

JlocnmipKeHHST 3aCTOCYBaHHsS CHUCTEM AaBTOMATHYHOTO KOHTPOJIO Ta CHOCTEPEKESHHS
(CAKC) moxazye, mo 3arajom Ha puHKy Ykpaiam npucytHi CAKC, mo mnpencrasieHi
BiCIMHAIIITEMA ipMaMHU.

Jlinepom Bupo6HuKiB CAKC Ha ykpaincekomy puny € JJHBIT “MEPUJIIAH”, sxa mae
HaO1IbIly HOMEHKIIATYPY MPOIYKIII] 10 MMOCTAYa€ThCsl Ha PUHOK. BiANOBIAHO TpUMAaeThCs HA
BHCOKOMY piBHI cynpoBin Ta TexHiuHe obcmyroByBanHs ACIIC. Ilepenik eneMeHTIB T03BOJISIE
BCTAaHOBIICHHSI CUCTEM YCiX rajy3eil CrpsMyBaHHSI.

Ha npyromy micui 3naxoautsces [Beinapepka dpipma “SIEMENS Building Technologies
AG”. Ti BigMmiuHICTD y BEJIHMKOI HaJIMHOCTI Ta €BPOMEHCHKOTO MiIXOAy M0 OpraHi3alii MuTaHb
I0JI0 TapaHTIHHOTO Ta MICJIsI TapaHTIHHOTO 00CITYyroByBaHHs 00’ €KTIB Ha SIKMX YCTaHOBJICHA iX
CHUCTEMA MOXKEKHOT CUTHAJI3all].

Ha Tpersomy micui 3AT “AJIAW”. Ilpoaykiuii Ta HOMEHKIATYpa €IEMEHTIB CHCTEM
MOXKEKHOI CUTHAI3aIli] 103BOJIsE 3a0e3MeuyBaTh 3aXHCT 0araTboX THIIB 00’ €KTIB.

Bnockonanenns merony Bubopy CAKC moke OyTH JOCSITHYTO 32 paxyHOK ypaxyBaHHS
OKpeMHX 3aJay, SfKi pO3IJSIHYTI Y BHIIE HAaBEJCHHUX PO3AUIaX Ta peaii3oBaHi y HACTYIHOMY
anroputmi. Ilpum HasBHOCTI Ha 00’ekti CAKC BHpImIyeThCsi NHUTAaHHS, IO HEOOX1THO
MOJIepHi3allis iCHYI0uoi cucTeMu ab0 BCTaHOBJICHHsS HOBOI. JIJis IIbOTO MPOBOISTHCS aHANTI3
BIJIMOBIIHOCTI HOPMATHBHINA MOKYMEHTAIlli 1CHYIOUOI CHCTEMH IOXEXHOI CHrHajizarii. SKmio
cUcTeMa BIJNOBIJa€ BUMOraM HOPMATHUBHOI JIOKyMEHTalii TO Jajli MPOBOAWTHCS aHali3
BIJIMOBITHOCTI 1CHYIOYOi CHCTEMH PIBHIO HAayKOBO-TEXHIYHOrOo Tporpecy. Skmo cucrema
3aJJ0BOJIbHSE€ PIBHIO HAYKOBO TEXHIYHOro mporpecy to mojaepHizauis CAKC BBaxaeTbcs He
JIOIIITBHOKO, Ta 3a7ava BBakaeTbesi BupimieHHto. Sxmo CAKC He BiAmoBigae piBHIO HAYKOBO-
TEXHIYHOTO MPOTPECy TO BHUPILIYETHCS MHUTAHHS MOJEpHi3alii. SIKmo B cuctemi nepeadadeHo
MO>KJIUBICTh MOJZICPHI3allli, TO BUKOHYETHCS MiA0Ip HEOOX1MTHUX (DYHKIIIOHATIBHIX MOXJIHBOCTEH,
Ta HACTYIIHUM NHUTaHHAM Oyne oOpanHs BiamoBiguux enemeHtiB CAKC. fkmo Hi, TO
aHAJTI3YEThCS TUTAHHS HASBHOCTI BIAMOBITHUX PECypCiB Ha MiANMPHEMCTBI. SIKIIO pecypciB He
JOCTaTHbO, TO 3aMiHAa BIIKJIANA€TbCs (MIANPHUEMCTBY PEKOMEHIYETHCS 3AO0IIaJKCHHS KOUITIB
JUIST MOJEpHi3alii). SIKIo J0CTaTHBO, TO TMEPEXOIUMO N0 TMHTAHHS OOMEKEHOCTI PEecypcCiB
mianpueMcTBa. SIKIIO pecypcu OOMEKeHi, TO PO3IIIANAETbCS NHUTAHHSA YU TependavaeTbes
pO3MIUPEHHST BUPOOHUIITBA. SIKIIO mependavyaeTbes, TO IEPEXOANMO A0 3aKJIaJaHHs TapaMeTpiB
CAKGC, sixa Oyze 3naTHa 3a0€3MeUUTH MOXKITMBOCT] PO3IIMPEHHS IPU IIbOMY BPaxOBYIOUH T€, 110
0OMEXXEHHSI pecypciB HE J03BOJISIE BKIIOYATH JO IMX IMMapaMeTpiB KOIMTOBHI (yHKII. SKmio
pO3IIMpEHHST HE TepeadavacThCs, TO MEPEeXOIUMO M0 3aKIaJaHHS HOPMATHBHO HEOOXITHUX
napameTpiB. HactymHuM etamom € BUOip CUCTEMHU Y KOMIUIEKCi, a00 3a BIZICYTHOCTI pe3epBiB Ha
HiANPUEMCTBI, BUOIp OKpPEMO €JIEMEHTIB CHUCTeMH. Bubip 3HiHCHIOETBCS LUIAXOM Habopy
HeoOximuux napametpiB CAKC cepen mponykiiii, sika nmpejcTaBieHa Ha puHKY YkpaiHi. [Ticis
TOTO SIK 00paHO CUCTEMY 3 BIANOBIAHUMU (0OpaHUMU) MTapaMeTPaMH.

MertoanyHi BKa3iBKH J0 BUKOHAHHS 3aBJaHb JJII CAMOCTIHHOT poOOTH, MalOTh METOIO
CHCTEMaTH3allil0, MOTJIMONCHHS 1 3aKpIIJICHHd TEOPETUYHUX 1 NMPAKTHUYHUX 3HAHb Ta YMiHb,
OTPUMAaHUX KypcaHTamH (CTYyACHTaMH) MiJ] yac HaBYaHHS B YHIBEPCHUTETi 1 BUBUEHHS KypCy 3
aBTOMATHKH PAaHHbOTO BHSIBJICHHS HAJ3BUYAWHUX CHUTYalliif, CAMOCTIIHO 3aCTOCOBYBATH iX IMpH
pillieHHI HaBYAJIbHUX 1 CITy’)kOOBHX 3a/1a4.

[HnuBinyanbHI 3aBHAHHS 3 aBTOMATUKH PAaHHBOTO BUSIBICHHS HAJ3BHYAHUX CHUTYAIlii
BUKOHYIOThCSI KypcaHTaMH (CTYJ€HTaMH) K CaMOCTIMHO TakK 1 I KEPIBHUIITBOM BHUKJIa/1aya.



1. 3aranpHi BUMOTH 10 BUKOHAHHS 3aBAAaHb ISl CAMOCTIHHOI POOOTH.

3aBgaHHS JUII CaMOCTIHHOT POOOTH BUKOHYIOTBCS KypCaHTaMH (CTyAEHTaMH) IICHs
BUBYCHHS MaTepiaiy JeKIil Ta peKOMEHI0BaHO1 JIiTepaTypH, AJs MiJArOTOBKH O MPAKTUYHHX 1
71a00paTOPHUX 3aHSTh, @ TAKOXK JUIS 3aKPIIJICHHS BUBYSCHOTO MaTepialy.

Jlnist 3pydHOCTI BUKOHAHHS 3aBJaHb JJISi CAaMOCTIHHOI poOOTH, mepe] NepeTikoM 3aBAaHb
BKa3aHO TEMY Ta Ha3BU JICKIIMHUX 3aHATh, HABEJICHO KIJIbKICTh TOAUH JIJII CAMOCTIHHOT pOOOTH.

2. 3aBaHHA 7151 CAaMOCTIHHOT pOOOTH.

Tewma 1. [IpuHIIMIIN TOOYJOBH aBTOMATHYHUX CHCTEM KOHTPOJIIO Ta CIIOCTEPEIKECHHSI.

Jlekmist 1. 3arambHi BIIOMOCTI TIPO CHUCTEMH aBTOMAaTUYHOTO KOHTPOJIO Ta
cniocrepekeHHss. OCHOBHI MOHSATTS, BU3HAYCHHS, CTPYKTYPHI CXEMH.

CamocriiiHa po6oTa 2 TOMHH.

3aBaaHb ISt CAMOCTIHHOT POOOTH:

1. Tlosicant poboty npuHIMNy ynpasiaiHHs AC 1o BiaxuieHHI0. HaBecTu cTpykTypHY
cxemy AC. Ha3Batu nepeBaru Ta HeJOTIKH.

2. [Mosicautu poboty npunnuny ynpasiaiaas AC no 30yproBanHI0. HaBecTu cTpyKTypHY
cxemy AC. Ha3Batu nepeBaru Ta HeJOIKH.

3. Tlosicautu poboTy KoMmbOiHOBaHOTO TpHHIMMIY yrpaBiainHa AC. HaBecTu cTpykrypHy
cxemy AC. Ha3Batu nepeBaru Ta HeJOIKH.

Tema 2. MaTreMaTruHe ONMCAHHS CHCTEM aBTOMAaTHUYHOT'O KOHTPOJIIO Ta CIIOCTEPEIKECHHS.

Jlekuist 2. MareMaTu4HHA ONKMC aBTOMaTUYHUX cucteM. JliHeapu3ailis qudepeHIiaTbHuX
piBHsSHE. Dopmu 3anucy audepeHIianbHUX pIBHSIHbL aBTOMAaTHYHUX CHCTEM . [lOHATTS
nepeaatHoi pyHkiii. @yHKIIOHATBEHA cXeMa 1 11 mepeTBOpeHHs.

Jlekmist 3. MaremaTnuHH OMKMC XapaKTEPUCTHK aBTOMATHYHHUX CHCTEM KOHTPOJIIO Ta
cnocrepekeHHs. CTaHgapTHI BXiHI CHUTHANMH. THUNU XapaKTEPUCTUK ABTOMATHUYHUX CHCTEM.
EnemenTapni nuHaMivHI JJaHKH Ta iX Kiacudikamis. [lepexiqHi XxapaKTEpUCTHKH JTaHOK.

CamocriitHa po6oTa 8 TOAMHU.
3aBaaHb ISl CAMOCTIHHOT poOOTH:
1. Busnauntu W(p) mmsa: 2y+y=3X.

2. Busnauutu W(p) uis: 4§/+ 5}_/ = 3)_( )

3. Busnauntu W(p) isa: 20 y+2y=6x.
4. Buznauutu Wp miisg: 6 .§;+ }LI+ 2y =6X.

5. Buznauntu W(p) nns: 2§'+§’ = 3)_( .

6. 3armucaru JIP mo Bimomiit [1d: W(P) = X = 4
X 2P+1
. . Y S5p
7. 3anucatu AP no Bigomiit [1d: W(p) = —= .
X 2p+l1



8. 3anucatu JIP mo Bigomiit I1d: W(p) = Y_ >

X 3p*+2p+1°
. . Y 5p
9. 3anumcaru JIP o Bigowmiii [10: W(p)=—=——7——.
X 3p +2p+1

10. Busuauutu [1P,; AC:

11. BI/ISHa‘-II/ITI/?i_[q)
—

A 4

A 4

Y
W, W, W, —>®

X ; Y
» W4 ] Wg 3 >

I

12. Busnauutu [1P,; AC:

13. Busnauutu [1D,; AC:

X

\4
z

14. Buznauutu [1D,; AC:

\ 4
A 4

W4 Ws

v



15. Buznauntu I10,,; AC:

X
WL W —
> W,
16. Busznauutu [1P,; AC:
X Y
— W, W; >
L W2
17. Busnauutu [1D,; AC:
X
— W, W; >
L W2
18. Busznauutu [1D,; AC:
X
—> W1 W3 >
L W2

19. Busnauntu I1®, 306pasutu ITX posa: 2y+y =3X.

20. Busnauntu I1®, 306pasutu [TX ma: 4y+5y=3x



21. Busznauutu 1@, 306pazurtu [1X ans: 20 y+ 2y =6Xx

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

23. Busnauntu I1®, 306pasutu ITX mms: 2y+y =3X

24. BukoHatu:

- 3anucatd Wy,

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

- 3amucaTi nepexiany QpyHKIlio;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

X € ) X Y

11p* +4p +1
Z

25. Bukonatu:

- 3anucatd Wggg;

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

- 3amucaT nepexiany QyHKITiro;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

X Y

3
8p> +12p+2
Z

26. Bukonartu:

- 3anucatd Wy,

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

- 3amucaTi nepexiany QyHKIlio;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

1
15p +5,lp+1
Z




27. BukoHnaru:

- 3anucatd Wy,

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

- 3amucaT nepexiany QyHKITiro;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

X €

X Y

—| 7 |——»

1
11p* +14p +1
Z

28. Bukonaru:

- 3anucatd Wy,

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

- 3amucaTi nepexiany QpyHKITio;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

X € 7 (1 Y

15p* +120p +1
Z

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

Jlexmist 4. Tlomsarrs criiikocti AC. AunreOpaiunmii kputepit criiikocti ['ypBima.
Busnauenns mexi ctiiikocti. YacToTHUH KpuTepiit crilikocTi Muxaiiinosa.

CamocriiftHa po6oTa 6 ToauH.

3aBaaHb ISt CAMOCTIHHOT POOOTH:

1. PiBusinnst AC: 2 y+8y+ y+y=6X

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

2. PiBasiunst AC: 6 y+6y+2+1y=5x

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

3. PiBustunst AC: 8 y+16y+y—2y=X

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



4. Pigusinnst AC: 10 y+6y+30y+ 2y =4X

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

5. PiBusaaa AC: y+12y+11y+10y=3X

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

6. Pipusnns AC: 25 y—61y+11y+2y=100x
Busnauutu criiikicte AC 3rigHo KpuTepito ['ypBuiis.
Busznauntu criiikicte AC 3rimHO KpuTtepito Muxaiiosa.

7. PiBustanst AC: 4,2 y+ 6y+3y—0,2y =81
Busnauutu criiikicte AC 3rigHo KpuTepiro ['ypBuiis.
Busznauutu criiikicte AC 3rimHO KpuTtepito Muxaiiosa.

8. Pipusnnst AC: 1,5 y+7y+3y+10y =8,1X

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

Tewma 4. Anani3 aKocTi nporecy ynpasiiHHi. CHHTE3 CHCTeM aBTOMAaTHYHOTO KOHTPOJTIO
Ta CIIOCTEPEIKEHHSI.

Jlekmis 5. SAxicte ynpasiinaa. [Toka3HUKH SIKOCTI TIpOIIeCy YNpaBIiHHS B TMHAMIYHOMY
Ta CTAJIOMY PEXHMi. 3aKOHU PEryIIOBaHHSA. METOM CHHTE3y aBTOMAaTHYHUX CHCTEM.

Camocriitna po6ora 6 ronuH.
3aBaaHb sl CAMOCTIHHOT poOOTH:
1. Buznaunutu 3P Ta piBHSHHS peryisropa, mo 3ade3nedye CTpyKTypHY cTiikicte AC 3
OP Buny:
1

W(p)=——— .
P Tp +1

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

1
W) =—7".
Tp*
3. Buznauutu 3P Ta piBHSHHS peryisropa, 1mo 3ade3neuye CTpyKTypHY criiikicte AC 3
OP Buny:
1

Whp)=——.
®) Tp® +1

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

9



10

W(p)=

1
-

p

5. BuzHauuTtu ctaTu4Hy Ta AUHaAMIYHY TOYHICTH AC:

f K,
—
T,p+1 l
DN3apn ) Kp m
—»@—» — K, —»@—
| T p+1
6. Busnaufttu cratual P any TouH T p +1
f K,
I,p+1 |
Nsan € 1 m R Km C ; n
T Tpp Typ+1

7. BusHauuTH CTaTHUHY Ta TUHaMiuyHy ToyHicTh AC:

Nsay T e

f K,
—
T,p+1
m
> K,
T,p+1

8. Bu3zHaunuTH craTMYHy Ta JUHAMIYHY TouHicTh AC:

n3 al

f Kf
I,p+1
1 m Km
T 2 )
»P T)p+1

-

9. BuzHaunTtu ctaTu4Hy Ta AUHAMIYHY TOYHICTH AC:

Nsan 2 €

f Kf
>
I,p+1
Kppz m
T p+1 - Km

L




11

10. BusHauuTH CTaTU4YHY Ta AMHAMI4HY TOUHICTh AC:

f Kf
—
I,p+1
N3y € 1 m Km
T v’ >

11. Bukonaru cuure3 AC:

ov: Iyntn=K, -m+K,-f.
Per: mzKp-g;

. € = N3A0 — 1.

12. Bukonatu cunre3 AC:
[ ]

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

per: Ipm+m+m=K  -¢,

. € = N3A0 — 1.

13. Bukonaru cuure3 AC:
[ ]

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

pe: M=T, &

. € = N3A10 — 1.



14. Bukonatu cuure3 AC:
[ ]

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

Per:m:Tp'g;

n: € = N3A0 — 1.

14. Bukonatu cuure3 AC:
[ ]

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

Per:mzKp°8;m:Tp° ;

™ e

. € = N3A70 — 1.

Tema 5. KOHTpOIBbHO-BUMIPIOBAIBbHI PUIJIAIN TEXHOJIOTIYHHUX ITapaMeTpiB.

Jlekmist 6. 3araibHi BIAOMOCTI Ta MPUHIMIN TMOOYAOBH 3ac00iB UIsi BUMIpPIOBAHHS
TEXHOJIOTIYHUX MapaMeTpiB. MeToau Ta MOTpiliHOCTI BUMIPIOBaHHS. 3aco0U Al BUMIPIOBAHHS
TeMIIepaTypu.

Jlexmis 7. 3aranbHi BiIOMOCTI Ta IPUHIUIK MOOYIOBH 3aC001B AJIs1 BUMipIOBaHHS THUCKY,
piBHS, BUTpAT, IIIJILHOCTI, aHaJi3y CKJIaay rasis.

Camocriitna po6ora 6 ronuH.

3aBaaHb ISl CAMOCTIHHOT poOOTH:

. Meronu BUMIipIOBaHb.

. [lorpimHicTh BUMIDY.

. Kimac TounocTi BuMipHHKa.

. BumiproBanbHi npunagy.

. Meronu BUMIpIOBaHHS TEMIIEPATypH.

. KoHTakTHI BUMiproBadi TemMneparypH.

. TepmomeTpu pO3LIMPEHHS.

. 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.

0N N KW

12



16. PinuHHI MaHOMETpH.

17. edopmairiitHi MaHOMETPH.

18. TpyOuaTo-npy>KUHHI MAHOMETPH.

19. MeMOpanu, criibPOHH.

20. Banta)xonopiHeBi MAaHOMETPH.

21. IT’e30eneKTpUYHI MAHOMETPH.

22. MaHOMeTpH 3 TEH30IIEPETBOPIOBAYAMH.

23. loni3ariiftHi MAaHOMETpPH.

24. TernnoBi MAaHOMETPH.

25. [lpunaau BUMIipy piBHSL.

26. ITonyaBKOBi piBHEMIpH.

27. ByiikoBi piBHEMIPH.

28. I'izpocraTuyHMii 3aci0 BUMIPY PiBHS.

29. €MHICHI piBHEMIpH.

30. PagioizoTomHi piBHEMIipH.

31. YpTpa3ByKOBi, aKyCTUYHI PIBHEMIPH.

32. [IpuHIUIHM BUMIpY BUTpAT.

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

35. TaxoMeTpu4Hi BUMipIOBadl BUTpAT.

36. EnekTpoMartiTHi BUMipIoBadi BUTpAT.

37. YnpTpa3ByKOBI BUMipIOBadl BUTpPAT.

38. O6'eMHi XiMiYHI ra30aHaNI3aTOPH.

39. TepMOKOHIYKTOMETPUYHI Ta30aHAII3aTOPH.

40. TepMoXiMi4HI ra30aHaNI3aTOPH.

41. MarHiTHi ra3oaHaxi3aTOpH.

42. OnTH4HI Ta30aHATI3aTOPH.

43. l'azoananizaropu iHGPadepBOHOTO i yIbTPadioIeTOBOTO MOTIMHAHHS.
44. ®OTOKOJIOPUMETPHUUECHI Fra30aHATI3aTOPH.

45. XpomatorpadiuHi razoaHaIizaTopH.

46. EnextpuuHi ra3oaHaizaTopH.

47. BonpTaMIiepMeTpU4HI Ta30aHaII3aTOPH.

48. KynoHoMeTprYHI ra30aHaii3aTopu.

49. EnexTpoHHHI aBTOMAaTHYHUNA YPIBHOBAXECHUHN MICT.
50. EnekTpoHHMI aBTOMAaTHYHUI MTOTEHLIOMETD.

51. baraToTo4e4Hi MOCTH 1 TOTEHIIIOMETPH.

52. EnextponHi nudepeHuiitHo-TpancGopMaTopHi MpHIaau.

Tema 6. ABTOMaTUYHI CUCTEMH ITOKEKHOT CUTHATI3AI]

Jlexkmist 8 3arayibHi BiJOMOCTI PO CHCTEMH CHTHAJII3AIlI]l Ta CIIOCTEPEKCHHS.
Jlexuis 9. @i3u4yHI OCHOBU pOOOTH TETJIOBHX MOXKEKHHUX CIIOBIIIyBayiB

Jlexmist 10. @i3uuHI OCHOBU pOOOTH MOKEKHUX CIIOBINIYBAYIB UMY Ta IMOTYM s
Jlexuis 11 [puiiManbHO-KOHTPOJIBHI PUIIAZNA CUCTEM CIIOCTEPEIKEHHS
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Camocriitaa po6oTta 16 roauH.
3aBaaHb sl CAMOCTIHHOT poOOTH:

l. 3araipHi  BiIOMOCTI, MNPUHUMN (YHKLUIOHYBaHHS, 00JacTh 3aCTOCYBaHHS
TEIUIOBUX MOXKEXHUX CIOBIIYBayiB.

2. [Mpuntunu noOyaoBM 1 TPUKIAAM TEXHIUHOI peamizamii audepeHIiaTbHIX
MOXKE)KHHUX CITOBIIYBaYiB.

3. [To>xexxHi CHOBILTYBaYi MOTyM's.

4. [TpuHtunu moOya0BH ONTHUKO-EICKTPOHHHUX CIIOBINIYBAa4yiB Ta OIlIHKA CTYIICHS
338 TUMJICHOCTI.

5. [lpunnunu  moOymoBM 1 po0OoTa  Pamioi30TONMHUX — JUMOBHX  TOXKEKHHUX
CHOBITYBaYiB.

6. [Tpuknanu TeXHIYHUX pilieHb pajioizoronHux I1I.

7. [TpucTpiif, TpUHIUI 1ii 1 TEXHIYHI XapaKTEPUCTHKH TOXKEKHHX CHOBIITYBaYiB:
[TKWJI-9, IITP, YPII-1.

8. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBaua
UII-101.

9. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBaua
UII-105.

10. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBayua
TPB-2, BII-103.

11. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBaua
M/IITI-028.

12. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBayua
JTIC-038.

13. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBayua
PI/I-1.

14. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBaua
PIJI-6M

15. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBaua
JAUII-2.

16. [Tpuctpiif, mpuHUMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBaua
NII-212-5.

17. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBayua
JIIT-1.

18. [Tpuctpiif, mpuHOMO il 1 TEXHIYHI XapaKTEPUCTUKH IOXKEKHOTO CIIOBIllyBayua
JUII-2.

19. Kommexe noxexHoi curnanizaunii "doton-11".

20. [Tpunan npuiiManbHO-KOHTPOJIBHUN MOXKEKHUM "['amma".

21. Cranuis noxexuoi curnamizamii "TITIC-3".

22. Cranis noxexHoi curgamsamii "T1T1C-1".

Tewma 7. [IpoekTyBaHHS aBTOMAaTHYHUX CUCTEM TTOKEKHOT CUTHATI3aIii
Jlexuis 12 IIpoekTyBaHHS CHCTEM CIIOCTEPEKECHHS 32 aBapiiHUMH CUTYAIISIMH
CamocriiiHa po6oTa 2 TONHH.

3aBaaHb ISt CAMOCTIHHOT POOOTH:

1. TIpoekTyBaHHS aBTOMaTHYHHX CHCTEM TOKEKHOI CUTHAII3aIlii



Tema 8. ABTOMAaTUYHI CUCTEMU TACIHHSA OXKEK1

Jlexmis 13 3aransni BimomocTi mpo ACIIII3. YcraHOBKH BOASHOTO Ta MIHHOTO MOKEKOTACIHHS.

Jlexuis 14 VYcCTaHOBKH Ta30BOT0 IMMOXKEKOTACIHHSA. YCTaHOBKH MOPOIIKOBOTO Ta

acpo30JIbHOTO TTOYKEKOTACIHHS

Jlexuist 15 [IpoekTyBaHHSI aBTOMATUYHUX YCTAHOBOK BOJSTHOTO TTOKEKOTACIHHSI.
Jlekmist 16 IlpoekTyBaHHST aBTOMAaTHYHMX YCTAHOBOK TAa30BOT0, IOPOIIKOBOTO Ta

AePO30JIBHOTO TTOKEKOTACIHHSI.

CamocriitHa po6ota 18 roaus.

3aBiaHb I CaMOCTIHHOT pOOOTH:

1.

SNk W

o

9.

10.
11.
12.

13

19.

20.
21.

22.

23.
24.

25.

26.

27.

28.

29.
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[IpusHadeHnHs, 00JlacThb 3aCTOCYBaHHS 1 Kiacudikaiisi aBTOMAaTUYHUX YCTaHOBOK
MOKEKOTACIHHSI.

Po6oTa cripuHKIIEpHOT YCTAaHOBKH BOASHOTO TIOKEKOTACIHHS.

Po6ora npeHdepHOi yCTaHOBKH BOJSTHOTO MOYKEKOTACIHHSI.

Po6oTa ycTaHOBOK MIHHOTO MOXKEKOTACIHHS.

Crocobu  103yBaHHS IMIHOYTBOpIOBaya B aBTOMAaTMYHHX YCTAHOBKAaxX IMIHHOTO
MOKEXKOTaCIHHSI.

l'a30Bi BOrHeracHi CKJaad, BUKOPUCTOBYBaHI B aBTOMATHYHHMX  YCTAHOBKax
TI0)KEKOTACIHHSA. X XapaKTepHCTUKU Ta MEXaHi3M JIii.

Knacudikariist ycTaHOBOK MOPOLIKOBOT'O IMOKEKOTaCIHHS.

BorneracHi  mopomku, IO  3aCTOCOBYIOTBCS B~ yCTAHOBKAaX  MOPOIIKOBOTO
noxesxoraciHas. OOMeXeHHs 3aCTOCYBaHHS yCTaHOBOK MOPOIIKOBOTO MOKEKOTraCiHHS.
Borneracauku tumy YIIITY-250, VIIITY-500 - KOHCTPYKITIS 1 MOPSIOK POOOTH.

Y CTaHOBKH MOPOIIKOBOTO MOKEKOTaCIHHSA MOAYJIBHOTO TUITY.

OrHerymanmi aepo30Jib K BOTHEracHa peyoBHHA.

['enepaTopy BOrHEraCHOTO aepO30JII0 - KJIacH(iKallisi, epeBaru Ta HeJOIIKH.

. Adpo3oiieo0pasyromnme CKIaIu.
14.
15.
16.
17.
18.

OO6nacTh BUKOPUCTAHHS a€PO30JIbHUX CUCTEM MOXKEKOTACIHHS.

[TpuHIIMIIA pO3paxyHKY YCTAHOBOK BOJSIHOTO 1 MIHHOTO TOKEKOTACIHHSI.

[TpuHIMNH PO3paxXyHKY YCTAHOBOK ra30BOT'0 MOMXKEKOTACIHHS.

Pob6oTa cripuHKIIEpHOT YCTAaHOBKH BOASHOTO MOKEKOTaciHHS 3 KitarmanoM BC.

[lepeBipka mpane3gaTHOCTI CHPUHKIEPHOI YCTAaHOBKH BOJSHOTO IOXKEXKOTACIHHS 3
xianasoMm BC.

[IpuBeneHHs B YeproBUil peXKUM CHPUHKIEPHOI YCTAHOBKH BOASIHOTO MOXKEXKOTACIHHS 3
xianasoMm BC.

Po0oTa cipuHKIepHOi yCTaHOBKH BOJSIHOTO MOKEXOTaciHHA 3 KinanaHoM CT.

[TepeBipka mpare3gaTHOCTI CIPUHKIEPHOT YCTAHOBKH BOJSIHOTO TIOXKEKOTACIHHS 3
kyananoMm Cr.

[IpuBeneHHS B 4eproBUil peXUM CHPUHKIEPHOI YCTAHOBKHU BOJSHOTO MOXEKOTACIHHSA 3
kyananoMm Cr.

Pob6oTa cripuHKIIEpHOT YCTAaHOBKH BOASTHOTO TIOKEKOTAciHHA 3 Kiiammanamu B 1 BC.
[lepeBipka mpane3gaTHOCTI CHPUHKIEPHOI YCTAaHOBKH BOJSHOTO MOXKEXKOTACIHHS 3
kianadamu B 1 BC.

[IpuBeneHHs B YeproBUil peXKUM CHPUHKIEPHOI YCTAHOBKH BOASIHOTO IOXKEXKOTACIHHSA 3
kianadamu B 1 BC.

Pobora cipuHKIEpHOI yCTaHOBKM BOMASIHOTO ToOKexoraciHHs 3 kinamanamu BC, T'J[ Ta
KBII.

[lepeBipka mpane3gaTHOCTI CHPUHKIEPHOI YCTAaHOBKH BOJSHOTO IOXKEXKOTACIHHS 3
knarmadamu BC, I'J] Ta KBII.

[IpuBeneHHs B YeproBUil peXKUM CHPUHKIEPHOI YCTAHOBKH BOASIHOTO IOXKEXKOTACIHHSA 3
knanadamu Be, I'J] Ta KBII.

Pobota npeHdepHOi yCTaHOBKH BOJSTHOTO MOKEKOTaciHHs 3 kinanaHom ['/].



30.IlepeBipka mpane3gaTHOCTI JIPEHUYEPHOI YCTAHOBKH BOISHOTO TMOXKEXKOTACiHHS 3
knamadgom I'J1.

31.IIpuBeneHHsT B 4EprOBUM PEKUM APEHUEPHOI YCTAHOBKH BOJSHOTO IOXKEKOTACIHHS 3
knamadgom I'J1.

32. Po6oTa aBTOMAaTH4HOT YCTAaHOBKHU T'a30BOT0 Mokexxoracinus T-2MA.

33. Po6oTa aBTOMaTHYHO1 YCTAaHOBKHM Ta30BOTO MOKEKOTaciHHs 3 6aTtapeero BAD.

34. PoboTa aBTOMAaTH4YHOT YCTAaHOBKHU T'a30BOT0 MOKeXoraciHus 3 Oatapeero BAIL

35. PoGoTa aBTOMAaTHYHOI YCTAaHOBKM Ta30BOT0 MoXxexoracinus bBAID.

36. Po6oTa aBTOMAaTH4HOT YCTAaHOBKHU T'a30BOT0 Moskexoracinus Y PC-14M.

37. Po6oTa aBTOMaTUYHO1 YCTAHOBKHU T'a30BOTO MOXKEKOTACIHHS XapKiBCHKOTO MEXaHIYHOTO
3aBOY.

Tema 9. ABTOMAaTHYHI CHCTEMH MPOTUIUMHOTO 3aXUCTY, OMOBIIIEHHS PO MOKEXKY Ta
YIIpaBIIiHHS €BaKyalli€ro

Jlexmist 17 [puaiunu moOy0BH aBTOMAaTUIHUX CUCTEM MPOTHUAMMHOTO 3aXUCTY Ta
OTIOBIIIEHHS PO MOXKEXKY.

Jlexmist 18 MoHTax Ta oprasi3ailisi Harjsiay 3a eKCIUTyaTalliel0 CUCTEM MPOTHITOKEKHOTO
3aXHUCTY
Camocriitna po6ota 12 roaus.
3aBaaHb ISl CAMOCTIHHOT POOOTH:
Po6oTa aBTOMaTHYHO1T yCTAaHOBKHM Ta30BOTO MOKekoraciHas T-2MA.
Po0oTa aBTOMaTHYHOI YyCTaHOBKH Ira30BOT0 MOXKEXOraciHHs 3 6arapeeio BAD.
Po6oTa aBTOMaTHYHO1 yCTAaHOBKHM Ta30BOTO MOKEKOTaciHHs 3 6aTapeero BAITI.
Po0oTa aBTOMaTHYHOI YCTaHOBKH ra30BOro noxexoracinus BAI'D.
Po6oTa aBTOMaTHYHO1 yCTAaHOBKHU ra30BOT0 Moxkexxoracinus Y ®C-14M.
Po0oTa aBTOMaTUYHOI YCTAHOBKU Ta30BOTO TMOXKEKOTACiHHA XapKiBCHbKOT'O MEXaHIYHOTO
3aBOJY.
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