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YK 614.842

MetoauuHi pexkoMeHalii (BKa3iBKH) [0 TMPOBEJACHHS €K3aMEeHy 3
qucUIUIiHE - «CUCTEMH aBTOMATHUYHOTO KOHTPOJIO Ta CIOCTEPEXKECHHS» 32
OCBITHBO-TIpO(eCcifHUMHU  (OCBITHbO-HAYKOBUMH)  mporpamamu  «lluBinmpHuUM
3axuct». ypees B.O. 2025. 20c.

VY MeToau4yHUX BKa3iBKax y3araJlbHEHUW MIAXiJ 10 MPOBEJACHHS €K3aMEHY 3
CHUCTEM aBTOMAaTUYHOTO KOHTPOJIIO Ta crnocrtepexxeHHsa. CkiaZeHl BaplaHTU
1HJIMBIAyaJIbHUX 3aB/IaHb OPIEHTOBAH1 HA KOMIUICKCHE PIIICHHS 3a]1a4.

MeroauuHl BKa3iBKM MpPU3HAYE€Hl JUIsi KypCaHTIB 1 CllyXadiB BHIIUX
HaBuanbHuX 3aknaaiB JJCHC VYkpainu 3a OCBITHbO-IpOdeciiHUMU (OCBITHBO-
HayKOBHMHM) iporpamamu «L{uBiibHUHN 3aXUCTY.

Peniensenr:
J.1.H., c.H.c. BM. Crpineup
JI.1.H., nouent O.B. Tapacos



3aranbHa iHgopMania Npo AMCUMUILTIHY

AHoTaIs JUCIUILIIHA

Po3BUTOK cHCTEM aBTOMAaTHYHOTO KOHTPOJIO Ta CIOCTEPEIKEHHS CIPHIE
MIJBUIIEHHIO PIBHS O€3MeKku OO0 €KTIB PI3HOTO MpHU3HA4YeHHs. BBaxaeTbcs, 110
KOXeH O00'eKT, AKui oONagHaAaHUN CUCTEMaMU aBTOMAaTUYHOTO KOHTPOJIO Ta
CIIOCTEPEKEHHS, € 3aXUIIEHUM B1Jl HAJI3BUYAMHUX CUTYaIliid abo iX HaCiIKIB TOII,
SKIIO TaKli CHUCTEMHU TMPAaBWIBHO EKCIUIyaTyloThcs. Bubip mux cucrem, ix
napaMeTpiB poOOTH 1 0COOJIMBOCTEH eKCIUTyaTallii, BU3HaYae HaIIMHICTh PAaHHBOTO
BUSIBJICHHS HA/I3BUYANHUX CUTYAIIM.

Jlaawmii Kypc nepeadadae TEOpeTUYHE 1 IPaKTHYHE OBOJIOIIHHS MPUHIIMIIAMU
Oyn0BH, CKIIaTy, poOOTH Ta OCOOIMBOCTSIMHU €KCIUTyaTallli CHCTEM aBTOMaTHYHOTO
KOHTPOJIKO Ta CIOCTEPEKECHHS 3 METOI 3aCBOEHHS 3/00yBayaMy BHUILOI OCBITH
TEOPETUYHUX 3HAHb Ta HAAOAHHA NPAKTUIYHUX HABUYOK, IO HEOOXITHI IS
BUPIIICHHS 3aj]a4, MOB’sI3aHUX 3 OyZO0BOIO Ta POOOTOIO 3ac00iB aBTOMAaTHYHOTO
KOHTPOJIIO Ta YHPaBIiHHS, IIO0 3aCTOCOBYIOThCS y cepl HUBIIBHOI Oe3meku, y
TOMY YHCII 3acO0IB PAaHHBOTO BUSIBJICHHS MOXKEXKI1, TPHIJIAJIB, 10 3a0€3MeuyoTh
KOHTPOJb O€3MEYHOr0 NPOTIKAHHS TEXHOJIOTIYHMX MPOLECIB MOXKEKO- Ta
BUOYXOHEOE3MEUHNX BUPOOHHUIITB, 3aC001B aBTOMATHYHOTO TaCIHHS MOXKEXKI.

3HaHHS OTpUMaH1 B XOJ1 BUBYEHHS NUCHUILTIHA «CUCTEMU aBTOMATUYHOIO
KOHTPOJIIO Ta CIOCTEPEKEHHs» HEoOXiaH1 3700yBayeBi IiJl 4ac BUKOHAHHS Ta
3aXUCTy KBalmi(ikaliiHUX poOIT, B MpodeciiiHiil AISUTbHOCTI MPH OIIHIOBAaHHI
TEXHIYHOTO CTaHy CHCTEM aBTOMAaTUKH PAHHbBOI'O BUSBICHHS HAJI3BUYAMHUX
CUTYyaIlill, Ta TpU ypaxyBaHHI OCOOJMBOCTEHW MPOXOIKEHHs CIyKOM B yMOBax
BOEHHOTO CTaHY.

KoncynpTanii 3 HaB4aabHOI TUCHUIUTIHA MPOBOSATHCS MPOTATOM CEMECTPY
mouerBepra 3 15.00 no 16.00 B kabinerax kadempu NeNe 221, 223. B pa3si
J0JJaTKOBOT MOTpedu 3100yBaya B KOHCYJIbTALlI] Yac MOTO/KYEThCS 3 BUKJIAIaYeM.

Merta BUBUYCHHS NMCIUIUIIHU: HaJa0aHHS 3700yBayaMy BHUILOI OCBITH OCHOB
moOyI0BH Ta POOOTH CUCTEM aBTOMATHYHOT'O KOHTPOJIO Ta CIOCTEPEKEHHS, IO
3aCTOCOBYIOTBCS Ha MIANPUEMCTBAX, Y TOMY YHCIl 3ac00iB Ta MPWIAJIB, IIO
3a0€3IeUyI0Th KOHTPOJIb O€3MEeYHOro IMPOTIKAHHS TEXHOJIOTIYHHUX IIPOIIECIB, a
TaKOXX PaHHbOIO BHU3HAYCHHS 3aropsHb, IMOXKEXKE - Ta BHOYXOHEOE3NMEUHHX
BUPOOHUIITB, 3aCO01B aBTOMATUYHOTO TaCIHHS OCEPE/IKIB 3aropsiHb.



Onuc HaBYAJIBLHOI AUCHUILTIHA

HaimenyBanns
MOKa3HUKIB

dopma 3100yTTS
OCBITH: 3a049Ha
dbopma HaBUaHHS

Crartyc Aucuuniing

UK podeciitHoT
(000B’s3K0OBOT)

IIATOTOBKH
Pik miaroroBxku 2025-2026
Cemectp 8-
OO0csAr JUCHUITIHN:
- B kpeautax EKTC 5,5
- KUTBKICTh MOJTYJI1B 2
- 3araJibHa KUIbKICTb TOAWH 165

- nekiii (roJiuH) 1
- IPAKTUYHI 3aHATTS (TOAMH) 2
- CeMiHapChK1 3aHATTS (TOJIMH) 0
- 1abopaTopHi 3aHATTS (TOAMH) 2
0
0
1

- KypcoBu# IpoeKT (poboTa) (rouH)
- 1HIII BUJW 3aHATH (TOJIMH)

- caMocTiiiHa poOoTa (roJIuH)

- IHAMBIIyaIbH1 3aBJaHHs (HAyKOBO-

: 0
nociiaHe) (ro1uH)
- M1JICYMKOBHI KOHTPOJIb 8 cemecTp —
(nudepeHmiitHmiz 3aT1K, €K3aMeH ) €K3aMEH

IIporpama HaBYAJBbHOI M CIUIIIHH

TeMH HABYAJILHOI JUMCIHUILIIHNT:

MOAYJIb 1. OcHoBu Oy/OBU CHCTEM aBTOMAaTHUYHOIO KOHTPOJIIO Ta
CIOCTEPEKEHHS.

Tema 1.1. IlpuHuunu nDoOylOBM Ta MaTeMaTUYHUA ONKMC CHUCTEM
ABTOMAaTUYHOI'0 KOHTPOJIIO Ta CHIOCTEPEIKEHHS

3aranpHl  BIZIOMOCTI TPO CUCTEMH AaBTOMAaTUYHOIO KOHTPOJIO Ta
cnoctepexeHHsa. OCHOBHI  MOHATTS, BHU3HAYEHHSA, CTPYKTYpHI  CXEMHU.
MatemaTHuHUN ONMUC aBTOMAaTHYHUX cucTeM. JliHeapu3amis audepeHianTbHuX
piBHAHb. DopmH 3anucy AUQEpeHIiaTbHUX pPIBHAHb ABTOMATHUYHUX CHUCTEM
[lonATTS IepesaTHOl byHKIi. @OyHKI10HAIbHA cxema 1 il
nepeTBOpeHHA.MareMaTuyHuil ONMUC XApPAaKTEPUCTUK aBTOMATUYHHUX CHUCTEM
KOHTPOJIIO Ta crnocTepexeHHs. CTaHJapTHI BX1IHI CUTHAIU. TN XapaKTepUCTUK




aBTOMaTHYHMX cHcTeM. EjeMeHTapHi OWHaAMIYHI JJaHKM Ta iX Kiacudikarris.
[lepexiHi XapaKTEPUCTUKN JUHAMIYHUX JIAHOK.

[Monsittst cridikocti AC. AnreOpaiunHuii kputepidt ctidikocti [ypBira.
Busnauennst mexi ctifikocti. YacToTHMit KpuTepiil cridikocti Muxaitnosa. SIKicTh
ynpaBiiHHs. [TokazHUKHM AKOCTI MpoIeCy YNpaBiHHS B JUHAMIYHOMY Ta CTaJIOMYy
pexuMax. 3aKOHU peryyroBaHHs. MeToau CUHTE3y aBTOMATUYHUX CUCTEM.

MOAVYJIb 2. CucreMH aBTOMAaTUYHOIO KOHTPOJIK, CIOCTEPEKEHHS,
JIOKaJi3allli Ta JiKBiIallii aBapiiHUX CUTYalll Ta IX HACIIJIKIB

Tema 2.1. CucreMd aBTOMATHYHOTO KOHTPOJI), CHOCTEPEKEHHS,
JIOKaJi3allli Ta JiKBiIallii aBapiiHUX CUTYalll Ta IX HACIIJIKIB

3aranpHi BIOMOCTI Ta MNPUHIUMNHK TOOYIOBH 3acO0IB [JIsi BUMIpPIOBAaHHS
TEXHOJIOTIYHUX MapaMeTpiB. MeToau Ta MOTpIIIHOCTI BUMIPIOBAHHS. 3arajbHI
BIJIOMOCTI Ta NPUHIMNK TOOYAOBH 3ac00IB JUIsi BUMIPIOBaHHS TEMIIEpaTypH,
TUCKY, PiBHS, BUTpAT, IIIJILHOCTI, aHaJi3y CKJIaay rasis.

3aranpHi BimomocTi mpo ACIII3. 3aranbHi BIJOMOCTI MPO CHCTEMH
CUTHAaJI3aIlli Ta CIIOCTEPEKEHHS.

VYcTaHOBKM BOJASIHOTO Ta IMHHOTO TOXKEXKOTACIHHS. Y CTAHOBKH Ta30BOTO
MOXKEKOTACIHHS. Y CTAaHOBKM TMOPOIIKOBOTO Ta a€pPO30JbHOTO IMOMKEKOTACIHHS.
[Tpuaunu  1OOyAOBH aBTOMATHYHHUX CHCTEM TMPOTHAMMHOTO 3aXHCTy Ta
OTIOBIIIEHHSI TIPO TOXEXY. MOHTaXX Ta Oprasizailisi Harjsily 3a €KCIUTyaTalli€lo
CHUCTEM TIPOTHUITOKEIKHOTO 3aXHCTY.

Po3znoain aucuuniinm y roguHax 3a ¢gopMaMu oprasizauii 0CBiTHbOI0
Npouecy Ta BUAAMHU HABYAJIbLHHUX 3aHATH (3a04Ha (AUCTAHLiTHA) dopMa):

KinbkicTh rouH 3a GopmMaMu HaBYaHHS
Hasen y TOMY YHCIII
. JIeK11ii | cemiHap |rpakTud [1abopatopHi|camocTti| [Totounu
MOJYJIiB Ta ) : . .
Ten yChOTO CBKi Hi 3aHATTS WHa i
3aHATTS | 3aHATTA | (1HILL BUAU | poOOTa | KOHTPOIh
3aHSITh)

8- i cemecTp
MOAVYJIb 1. OcHoBu 0y10BM CHCTEM ABTOMATHYHOT0 KOHTPOJIIO
Ta CHOCTEPEeKEHHS
Tema 1.1. 76 4 - - 2 70
[TpuHIMIIH
moOy/oBH  Ta
MaTeMaTUYHUM
ONMC  CHUCTEM
aBTOMATUYHOT
0 KOHTPOJIIO Ta
CIIOCTEPEKEHH
S
[TincymkoBa - - - - - -
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MOJyJIbHA
(KOHTpOJIbHA)
pobora

Pazom 3a 76 4 - - 2 70
Moxayiem 1

8- 1 ceMecTp
MOZJAYJIb 2. CucreMud aBTOMATHYHOI'0 KOHTPOJIIO,

CIIOCTePeKEeHHS, JOKAJII3alil Ta JikBigauii aBapiliHUX cuTyalii Ta

iX HACJTiAKIB
Tema 2.1. 91 8 - 2 - 81
Cucremn
aBTOMaTUYHOT
0 KOHTPOJIIO,
CIIOCTEPEKEHH
s, JOKaji3ali
Ta JIKB1Aamii
aBapiiHUX
CUTYyaIli Ta ix
HACJI1IKIB
[TincymkoBa - - - - -
MOJYJIbHA
(KOHTpOJIbHA)
pobora
Pasom 3a 91 8 - 2 - 81
MOAYJEM 2
Pazom 165 10 2 2 151

@opmMHu Ta MeTOAU HABYAHHSA | BUKJIATAHHS

BuByeHHsT HaBUalnbHOI JUCHUIUIIHU pEali3yeThcsi B TaKMX (opmax:
HaBYaJIbHI 3aHATTS 32 BUJIaMH, BUKOHAHHS 1HMBIIyalbHUX 3aBJlaHb, KOHCYJIbTAIIII,
KOHTPOJIBHI 3aXO0/IH, CaMOCTIHA po0oTa.

OuiHlBaHHS OCBITHIX JOCSAITHEHb 3100yBayiB BUILOI OCBITH
3aco0u ouiHIOBaHHSA

3aco0aMM OLIHIOBaHHS Ta METOAaMH JEMOHCTPYBaHHS pE3yJIbTaTiB
HaBYaHHA 3  JAucHUIUIIHE ~ «CHUCTEMHM  AaBTOMAaTUYHOrO  KOHTPOJK  Ta
CIIOCTEPEKEHHA» €: HAKONMHYyBajbHa OabHO-PEUTHHIOBAa CHUCTEMA, OCHOBHOKO
METOI0 SIKOi € peryispHa W KOMIUIEKCHA OI[IHKa pe3y/ibTaTiB HaBUYAJbHOI
TiSUTBHOCTI Ta ¢()OPMOBAHOCTI KOMITIETEHTHOCTEH.

JUJIst OLIIHKY 3HAHb BUKOPHCTOBYETHCS MOTOYHHM Ta MIJCYMKOBUNA KOHTPOJII.
[ToTouyHWA KOHTPOJL 3MIUCHIOETHCS HA KOXXHOMY J1abopaTropHOMY  Ta
IPaKTUYHOMY 3aHSATTI METOJOM ONMUTYBaHHS a00 CKIAJaHHSAM MPOLECYyaTbHUX
nokyMeHTIB. IlizcyMkoBa (hopmMa KOHTPOIIO — YCHUN €K3aMEH.
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3aco0aMu OIIIHIOBAaHHS Ta METOJAaMH JEMOHCTPYBaHHS pe3yJIbTaTiB
HaBYaHHA 3  jAucHuIUliHE ~ «CHUCTEMH  aBTOMATHYHOTO  KOHTPOJKO  Ta
CIIOCTEPEKEHH» €: 3a04Ha (AUCTaHIliiiHA) (popma 3100y TTs OCBITU — €K3aMeH B §
ceMecTpi.

OniHIOBaHHS PE3yJbTAaTiB HABUAHHA 3A1MCHIOETHCA 32 HAKOMUYYBAIBHOIO
OAIbHOI0 CUCTEMOIO, OCHOBHOIO METOIO SIKOi € peryjsipHa W KOMIUIEKCHA OIliHKa
pe3yibTaTiB HaBYAJIBHOI TISNIBHOCTI Ta C)OPMOBAHOCTI KOMIIETEHTHOCTEH.

OuiHioBaHHS pIiBHSA HaBYAIBHUX JOCSATHEHb 3J00yBadiB 3 HaBYaJIbHOI
MUCHHUILIIHA 301McHIOETECA 32 100-0a1pHO0I0 HIKAIOI0.

Yci mpakTU4HI BUIU KOHTPOJIIO, 1HII BUAM HaBYAIBLHOI poOOTH (H0IaTKOBI
BUJIM 3aHATH, HASBHICTh 3BITHUX MAaTeplajiB) OUIHIOIOThCA 3a ponomoror 100-
OAJIbHOIO LIKAJH 1 BIIOYBAETHCS 3araJIbHUI 001K HAKOIIMYYBaHHS OaliB.

Kpurepii oninroBanus

®opMH NOTOYHOTO TA MiICYMKOBOI'0 KOHTPOJIIO

[loTouyHuii  KOHTPOJIb  pe3yJbTaTIB  HaBYaHHS  3700yBayiB  OCBITH
MPOBOJUTHCA Y (OpMi 1HIUBIIYAIBHOTO €KCIPEC-OMUTYBaHHS (KOHTPOJIIO), SIKUN
BUKOHYETBCS MMiJl YaC ayJUTOPHUX 3aHATh BIJMOBIIHO JO TEMAaTHYHOIO IUIAHY Ta
3T1IHO BapiaHTy, KU 3aja€ BUKIanad. Ha HbOro BiIBOAUTHCS Yac HE Ounbmie 15
XBWIMH Ha TMOYAaTKy Ta y KiHII 3aHATTS. Ha mouaTky 3aHSATTA MiJ 4ac eKcrpec-
ONUTYBAaHHS (KOHTPOJIIO) MEPEBIPSIOTHCS TEOPETHUYHI NMUTAHHSA, Y KIHII 3aHATTA
MEPEeBIPSIOTHCS MPAKTUUHI TUTAHHS, M0 OyJlIM 3acBOEHI MiJ 4Yac 3aHSTTA.
3100yBaui BINIOI OCBITM IOBHHHI NPOJEMOHCTPYBAaTH HABUYKH CAMOCTIMHOI
poOOTH TIpH BUPIIICHHS 3aBIaHHS.
[TincyMKOBHIA KOHTPOJIb MTPOBOAUTHCS Y PopMi ek3aMeHy: o4yHa (aeHHa) ¢opma —
€K3aMEH B 8 ceMecTpi.

Iorounnii kKOHTPOJb. [lOTOUHMII KOHTPOJH pE3yJbTATIB HABYAHHS
3100yBayiB OCBITH MPOBOJIUTHCA ¥ (HOPMI 1HAMBITYATBHOTO €KCIIPEC-OMUTYBaHHS
(KOHTpOJTIO), SIKUA BHUKOHYETHCA IMiJI 4Yac ayJIUTOPHUX 3aHATh BIJIMOBIIHO 10
TEMaTUYHOTO IUIaHy Ta 3TiJIHO BapiaHTy, SKUM 3aaae Bukiagad. Ha Hboro
BIIBOAUTHCS 4Yac He Oulplne 15 XBUJIMH Ha MOYATKy Ta y KiHI 3aHATTS. Ha
MOYaTKy 3aHATTA IIiJ] 4Yac EKCIIpec- OMUTYBaHHS (KOHTPOJIO) MEPEeBipSIOTHCS
TEOPETUYHI MUTAHHS, y KIHI 3aHSATTS MEPEBIPAIOTHCS MPAKTHYHI MUTAHHS, L0
Oynu 3acBO€HI MmiJg 4ac 3aHiTTsa. 3100yBaul  BIiMIOi  OCBITH IOBHHHI
MIPOJIEMOHCTPYBATH HABUYKHU CAMOCTIHHOI pOOOTH TIPH BUPIIICHHS 3aBIaHHS.

[lincymMKOBHII KOHTPOJb HPOBOAUTHCA y (oOpMl €K3aMeHy: 3a04Ha
(mucraHIiitHa) opma — ek3aMeH B 8§ cemecTpi.

Ha ex3ameH BUHOCHTHCS OiNIeT, SKAW MICTUTh JBa IMHTAaHHS ISl YCHOI
cuniBOecinu. Ilepuie mUTaHHS CTOCYEThCA WIOJO0 BHU3HAYEHHS 3Pa3Ky €JIIEMEHTY
CHUCTEMHU TPOTUIIOKEKHOTO 3aXHUCTy: Ha3Ba, MPU3HAYEHHS, PoOOTa, OCOOIMUBOCTI
3aCTOCYBaHHs, IEpeBipka poOOOTH, OCHOBHI TEXHIYHI JaHi. Jlpyre nutanHs —



3amava. [1oTpiOHO BHU3HAYMTH MapaMeTpyd CHUCTEMH MPOTHUIOKEKHOTO 3aXUCTY 3
YMOB BIJJOMHUX JJAHUX MO0 3aXUIIAEMOTO 00’ EKTY.

Kpurepii oniHoBaHHS 3HaHb 37100yBayiB Ha ek3aMeH1 (OIiHIOeThCs Bia 0 110
20 GamiB):

18-20 GaniB — 3700yBay BOJIO/I€ HABYAJIBHUM MaTepiajioM Yy TOBHOMY
00cs31, TIMOOKO Ta BCEOIYHO PO3KPHB 3MICT YCiX NIHUTaHb, MiJ Yac BiAMOBIII
BUKOPHCTOBYBAB ITyHKTU HOPMATHUBHUX JIOKYMEHTIB;

14-17 OGamiB — mOCTaTHRO TOBHO BOJIOJIE€ HAaBYAJLHUM MaTepiaioM, B
OCHOBHOMY PO3KPHUTO 3MICT ycCiXx mNuTaHb. [lpy HamgaHH1 BIANOBIII HaA JEAKI
NMUTAaHHS HE BHUCTA4Ya€ JOCTAaTHHOI TJIMOWMHU Ta apryMeHTallii, MpU IhOMY €
HECYTTEBI HETOUHOCTI Ta HE3HAYHI TOMUJIKH;

10-13 Oamie — B WLiIOMy BOJIOJi€ HABYAJIbHUM MaTepiajoM, aine Oe3
TIIMOOKOT0 BCEOIYHOTO aHamizy, OOTpYHTyBaHHS Ta apryMEHTallli, JOIyCKarouu
IPU [ILOMY OKPEMi CYTT€B1 HETOYHOCTI Ta MOMUJIKH;

7-9 OGamiB — HE B NOBHOMY O0OCS31 BOJIOJI€ HABYaJIbHUM MaTepiajioM.
HenoctatHho pO3KpUTI 3MICT MNHTaHb, JOMYCKAOYM TMPU IOMY CYTTEBI
HeTo4yHOCTI. [IpaBuibHA BIANOBIb HA OJHE MUTAHHS, 1HII — YaCTKOBO;

4-6 6aJiB — 4aCTKOBO BOJIOJII€ HABYAJILHUM MaTepiajoMm, BIJIOBIII 3arajibHi,
JOMYIIEHO MPHU I[bOMY CYTTEBI TOMUJIKU;

0-3 GamiB — HE BOJIOJII€ HABUAJHLHUM MAaTepiajJloM Ta HE B 3MO31 HMOro
BUKJIACTH, HE PO3yMi€ 3MICTy nuTaHb. He 3Ha€ HOpMaTUBHUX IOKYMEHTIB.

IlepeJsiik nUTaHb I NIATOTOBKHU 10 €K3aMeHY:
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Buxonaru:
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3ancaTd We:

3anucaTt piBHIHHESI AC B cTaHmapTHIHA Gopmi;
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23.  CTpyKTypHa cXxema BUMIPIOBAJILHOTO JIAHITIOTA.
24. Bu3HauuTH YYTIMBICTH MaHOMETpa 31 miKajgow BuMiptoBanHs 1 MIla 1
KJIAaCOM TOYHOCTI 1,5.
25. (Cxema 1 po0OoTa HEBPIBHOBAXEHOIO EIEKTPUYHOIO MOCTA.
26. Kiacu TOYHOCTI IIpUJIAIiB.
27. Mertoau BUMIpIOBaHHS.
28. BusHauutu MakcuMaibHy HaBeJCHY MOXMOKY BUMIPIOBAJIILHOIO JIAHITIOTA
CKJIaJIAa€ThCS 3 TPHOX MEPETBOPIOBAUIB 3 KJIACOM TO4YHOCTL: 1, 1,2, 2.
29. Cxema 1 OpUHIMII J1i MTHEBMATUYHOTO PEyKTOPA.
30. Cxema i IPUHLHII J1i EMHICHOTO IEPETBOPIOBAYA.
31. Bwuau noxuOOK BUMIPIOBaHHS.
32. Bu3HAUMTH KBaJpaTU4YHy HaABEJICHY MOXMOKY BHMIPIOBAIBHOTO JIAHIIIOTA,
110 CKJIAJAEThCA 3 YOTUPHOX MEPETBOPIOBAUIB 3 KJIACOM TOYHOCTI 1.
33. Ilopir yyTauBOCTI pUIAIYy.
34.  OpnuHuii BUMiproBaHHs BUTpaTu. CxeMa 1 pUHIUI A1l MipHOT Iaiou.
35. Bwuau noxubok BUMIPIOBaHHS.
36. BusHauuTu KBaJpaTU4YHy HABEICHY MOXHOKY BUMIPIOBAJILHOTO JIAHITIOTA,
110 CKJIa/Ia€ThCs 3 YOTUPHOX MEPETBOPIOBAYIB 3 KJIACOM TOYHOCTI 1.
37. Ilopir yyTIMBOCTI IPUIAY.
38.  Opunwuii BUMiproBaHHs BUTpaTH. CxeMa 1 MpUHIUT Aii MipHOT maiou.
39. Cxewma i npuHUIHUI POOOTH AHJIATOMETPUYHOTO BUMIpIOBaya TEMIEPATYPH.
40. BwusHauWTH BIAHOCHY KBaJIpaTU4YHY MOXHOKY BHUMIPIOBaHHS HIUIBHOCTI BOAH
BUMIPIOBAJIbHOI ~ JIAHLIOTOM, IO  CKJIAJa€TbCid 3  JBOX  BHMIPIOBayiB
TIEPETBOPIOBAYIB 3 KJIacoM TOYHOCTI 1 1 miarmazonom BumMiproBanHs 2000 (kr/m3)
41. Cxema 1 npUHIMI J11i TEPMOKOHIYKTOMETPUYHOIO Ia30BOr0 IE€TEKTOPA.
42. Bu3HauMTH BIAHOCHY MOXHOKY BU3HaueHHs nepiioro nopora HKIIP metany
ra3oaHajiizaTopoM 3 KJIacoM TOYHOCTI 1. MakcumanbHa KOHIICHTpAIllsl METaHy,
BUMIpIoBaHa razoanainizatropom Biamnosinae HKIIP 1 mopiBuioe 2,5 (%). Ilepmmuii
nopir Bignosigae 10 (%) HKIIP.
43. Opunuii BuMiptoBaHHA THCKy. Cxema 1 mNOpuUHOUN Jii  PIAMHHOTO
TpyO4acToOro MaHOMeTpa
44. BwuzHauWTH BiIHOCHY MOXUOKY Bu3HaueHHs nepiioro nopora HKIIP metany
ra3oaHanaizaTopoM 3 KJIacoM TOYHOCTI 2,5. MakcumallbHa KOHLEHTpalis METaHy,
BUMIpIOoBaHa razoanamnizaropom Bianosigae HKIIP 1 mopiatoe 2,5 (%). [lepiunii
nopir Bianosigae 10 (%) HKIIP
45. TloxuOka BUMIPIOBAJIHLHOTO JIAHITIOTA.
46. Busnauutu Butpaty OTB uepes Hacagok (3poiuryBad) giamerpoM 10 (Mm) i
koedimieaToM BuTpatd WP=0,9, KO HANTUIIKOBUNA THCK TIEpea HACAIKOM
cTaHoBUTH 10 (M. BOJ.CT.)

47.  llpu3HayeHHS TEXHIYHHUX, JJAOOPATOPHUX 1 3pa3KOBUX MPHUIIAIIB.

48. BuzHauuTH MiHIMaJIbHY 1 MAaKCUMAaJIbHy BIJIHOCHY TOXHUOKY
TEPMOMETPA, 3 KJIaCOM TOYHOCTI 2,5 1 mianmazoHom BumiptoBanus 01500 (0C).

49. CrpykTypHa cxema BUMIPIOBAIBHOIO JIAHITIOTA.
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50. BwusHauuTH YYTIMBICTH MAHOMETpA 31 MIKaJIOl0 BuMiptoBanHs 1 Mlla 1
KJIAaCOM TOYHOCTI 1,5.

51.  Cxema 1 po0OoTa HEBPIBHOBAKEHOI'O EJIEKTPUYHOI'O MOCTA.

52.  Kiacu TOYHOCTI IpUIaIiB.

53.  Meroau BUMIpIOBaHHS.

54. BusHauuTM MakKCHMaJIbHy HaBEJCHY MOXUOKY BHUMIPIOBAIILHOTO
JaHIIOTa CKJIAJA€ThCSA 3 TPhOX MIEPETBOPIOBAUIB 3 KJIacOM To4HOCTI: 1, 1,2, 2.

55. Cxema 1 IpUHLMII J1i THEBMATHYHOTO PEIYKTOPA.

56. (Cxema 1 IPUHLUII J1i EMHICHOTO IEPETBOPIOBAYA.

57. Buam noxuOOK BUMIPIOBAHHSI.

58. 2. Bu3HauuTH KBaJApaTU4YHY HABEJIEHY NOXHOKY BHUMIPIOBAIIBHOIO
JIAHITIOTA, 10 CKJIAIA€THCS 3 YOTUPHOX MEPETBOPIOBAYIB 3 KJIACOM TOYHOCTI 1.

59. Cxema 1 mOpUHIMIO poOOTH JUIATOMETPUYHOTO BUMIpPIOBAYa
TEMIEPATYPHU.

60. BwuzHauuTH BIIHOCHY KBaJ[paTUYHY MOXUOKY BUMIPIOBAHHS LIIJILHOCTI
BOJAM BHUMIPIOBAIbHOI JIAHIIOIOM, IO CKJIAQJA€ThC 3 JBOX BHMIPIOBaUiB
NEepPETBOPIOBAYIB 3 KJIacOM TOYHOCTI 1 1 aianazonom BumiproBanHs 2000 (kr/m3)

61. Cxema 1 mnpuHIMO JAii TEPMOKOHAYKTOMETPUYHOIO Ta30BOIO
JETEKTOopa.

62. BwusHauuTH BiIHOCHY MOXHOKY BH3HaueHHs mepiioro nmopora HKIIP
METaHy ra3oaHaji3aTopoM 3 KJIacoM TOYHOCTI 1. MakcumanbHa KOHIIEHTpaIlis
MeTaHy, BUMIproBaHa razoanaiizaropomM Biamosimae HKIIP 1 gopiaioe 2,5 (%).
[lepuuit mopir Bignosigae 10 (%) HKIIP

63. OpuHuLi BUMIpIOBaHHSA TUCKy. Cxema 1 OpUHIMO Al PIAMHHOTO
TpyO4acToro MaHoMeTpa

64. BusHauuTH BITHOCHY MOXMOKY BH3HaudeHHs mnepioro nopora HKIIP
METaHy Ia30aHaji3aTOpOM 3 KJacoM TOYHOCTI 2,5. MakcumaibHa KOHLEHTpaLis
MeTaHy, BUMiproBaHa razoanaiizaropomM Biamnosimae HKIIP 1 gopiehioe 2,5 (%).
[epmmit mopir Bianosinae 10 (%) HKIIP.

65. CrpyKTypHa cxema BUMIPIOBAJIbHOTIO JIAHLIIOTA.

66. BusHauuTH YyTIUBICTH MAaHOMETpA 31 MmKanow BuMiptoBaHHs 1 MIla i
KJ1acoM To4HocTI 1,5.

67. Cxemaipo0OoTa HEBPIBHOBAXKEHOIO €JIEKTPUYHOTO MOCTA.

68. Knacu ToyHOCTI npUIaaiB.

69. Meroau BUMIpIOBaHHS.

70. Bu3zHauuTH MaKCHUMaJlbHYy HaBEAEHY NOXHOKY BHMIPIOBAJIBHOTO
JIAHIIOTA CKJIAJA€EThCA 3 TPhOX MEPETBOPIOBAYIB 3 KJIacoM TovHocTi: 1, 1,2, 2.

71.  Buam moxuOoK BUMIPIOBAaHHSI.

72. Bu3HAUMTH KBaJApaTHUHYy HaBEJCHY TMOXHOKY BHMIPIOBAIBHOTO
JIAHITIOTA, 10 CKJIAIA€THCS 3 YOTUPHOX MEPETBOPIOBAYIB 3 KJIACOM TOYHOCTI 1.

73.  Tlopir 4yTIHUBOCTI MpUIAIy.

74.  OnuHUIN BUMIpIOBaHHA BUTpaTH. Cxema 1 IpUHIMII Jii MIpHOT II1aiiou.

75. 3arambpHl  BIAOMOCTI, NOpUHIMO  (PYHKI[IOHYBaHHS,  OO0JACTh
3aCTOCYBAHHS TEIUIOBUX MOXKEKHUX CIIOBILYBayiB.
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76. Ilpuctpiif, nmpuHOMI [ii 1 TEXHIYHI XapPAKTEPUCTUKH IOKEKHOTO
crioBimyBada PIJI-1.

77.  llpuxmnanu TeXHIYHUX pilieHb pagaioizoTonHux CII.

78.  Kowmruiekc moxexHoi curnamizamii " Apton-0411".

79. Ilpuctpiéf, mpuHIUI 1ii 1 TEXHIYHI XapaKTEPUCTHKU TMOKEKHUX
crioBimyBauiB: [IKCJI-9, CIIP, YPIII.

80.  Cranmis nmoxxexxHoi curdamizaiii " Apron-0411 ".

81. IlpucTpiii, npuHOUO Iii 1 TEXHIYHI XapaKTEPUCTHUKU ITOXKEKHOIO
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cnosiugyBaua CII-212-5.

82. Cranmis noxexuoi curaamizamii "Amau [1-4".

83. Ilpuctpiil, mpuHIMO [ii 1 TEXHIYHI XapAKTEPUCTHKU TOKEKHOTO
crioimyBaua MJITIC-028.

84. Ilpwnanx npuiiManbHO-KOHTPOJBHHUM NOKeKHUMN "['amma 104",

85. Ilpuctpiil, mpuHIMO aii 1 TEXHIYHI XapaKTEPUCTHKU TOKEKHOTO
crioBimyBaua TPB-2, CII-103.

86. Komrekc moxkexxHoi curnamizariii "Apron-0411".

87. Ilpuctpiii, mpuHIMO aii 1 TEXHIYHI XapaKTEPUCTHKU TOKEKHOTO
crioBimyBaua JIUTI-2.

88.  Cranmis nmoxxexHoi curHamizamii "Bapral/832".

89. Ilpuctpiil, mpuHIMO [ii 1 TEXHIYHI XapAKTEPUCTHKU TOKEKHOTO
cnoBiuryBaua P1/{-6M

90. Cranuig noxexxHoi curnamnizaiii " Anait [1-4".

91. [Ilpuctpiii, nmpuHUMI Aii 1 TEXHIYHI XapPAKTEPUCTUKH IOKEKHOTO
crioBimyBaua J[CII-2.

92. Ilpunag npuiMaabHO-KOHTPOJIBHUM NOKekHUHN "["ammal 04",

93. Ilpunuunu nmoOynoBU 1 podOTa Paaioi30TONMHUX JUMOBHUX MOXKEHKHUX
CIOBIITYBaYiB.

94. Kowmiuiekc moxexxHoi curnamasarii " Amai [1-4".

95. Ilpunuunu moOyn0BHU ONTUKO-EIEKTPOHHUX CIIOBIIIYBaYiB Ta OI[IHKA
CTYTICHS 33JUMJICHOCTI.

96. CraHiis moXexHoi curyamizamii "Amnain-114".

97. IlpuHuunu  1OOyJOBM 1  OpUKIaAM  TEXHIYHOI  peami3amii
T epeHIlaTbHUX MOXKEKHUX CIIOBIIYBaYiB.

98.  Cranuisa noxexHoi curnamnizaiii "Apton-04I1".

99.  TloxexH1 COBILLyBayl MOXYM's.

100. Cranisg noxexHoi curnamizaiii " Apton-0411".

101. TIlpuctpiéi, nmpuHOMI [ii 1 TEXHIYHI XAPAKTEPUCTUKH IOKEKHOTO
cnoiuryBaua CII-105.

102. Ilpunag npuiMaabHO-KOHTPOJIbHUM NOKexHUHN "'["'ammal 04",

103. Ilpuctpiif, mpuHUUN [1i 1 TEXHIYHI XAPAKTEPUCTHUKU TMOKEKHOTO
crioBimyBayda JII1C-038.

104. Komrutekc moxexHoi curHamizamii " Apton-0411".

105. Tlpuctpiit, npunnun crosimnryBaya CII-101.
106. Kowmrmiekc moxkexHoi curnanizamii "Anai-I14".
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107. Jlaitte Ha3By enementa AVYIIL', BctaHOBIEHOTO Ha 00’ €KTI, Ta 300paXKEHOTO
Ha PUCYHKY. YKaXITh HOTO MpHU3HAYCHHS Ta Ha3BITh HOTO OCHOBHI €JIEMEHTH.

Ha3BiTh, siki il MOBMHEH BHWKOHATH TEXHIYHHMH TIEpPCOHAN, MO0 3a BaIllOlo
BUMOT'OI0 MPOBECTU MepeBipKy poOoTu 300paxkeHoro enementa AVIIL. o npu

poMy BiOyBaeTbes B AYIID

108. [latite Ha3By enmementa AVIII, BcTaHOBICHOTO HA 00’€KTI, Ta 300paKEHOTO
Ha PUCYHKY. YKaXITh HOTO MpU3HAYEHHS Ta Ha3BITh HOTO OCHOBHI €JIEMEHTH.
Ha3BiThk, sK1 J1i TOBUHEH BUKOHATH TEXHIYHHUM MEepcoHal, 00 MPOBECTH PYyYHUN

nyck AVIIT. Illo mpu nupomy BinOyBaeThes B AYIID
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109. Jlaitte Ha3By enementa AVYIIL', BctaHOBIEHOTO Ha 00’ €KTI, Ta 300paXKEHOTO
Ha PUCYHKY. YKaXITh HOTr0 MPU3HAYEHHS Ta HA3BITh HOTO OCHOBHI €JIEMEHTH.
Ha3Bits, siki J1ii MOBUHEH BUKOHATH TE€XHIYHUN MIEPCOHAJ, 100 MPOBECTU PYyUHUN

nyck AVYIII. Illo npu nipomy BinOyBaeThest B AYIID

110. [aiite Ha3By enementa AVYIII, BcTaHOBIIEHOTO Ha 00’ €KTI, Ta 300pa’KEHOTO
Ha PUCYHKY. YKaXITh HOT0 MpU3HAYEHHS Ta Ha3BITh HOTO OCHOBHI €JIEMEHTH

Ha3BiTh, sIKi aii MOBMHEH BHUKOHATH TEXHIYHWM TMEPCOHAN, OO MPUBECTH
300paxenuit enemeHT AVYIIT B ueproBuii cran micns cropamtoBanss. Lo mpu

upomy BiaOyBaeTbea B AYIID

16



111. Jlaiire Ha3By enementa AVIII', BctaHOoBiIeHOTO HA 00’€KTI, Ta 300paKEHOTO
Ha PUCYHKY. YKaxiTh HOro NMpU3HAYEHHS Ta Ha3BITh MOTO OCHOBHI €JIEMEHTH.
Ha3gits, gk npairoe AYIID 3 300pakeHUM €JI€MEHTOM B aBTOMAaTUYHOMY PEKUMI.
o mpu uboMy BiOyBaeTbest B AYIIT

Monysb 3apaXxoBY€ThCS CIyXadeBi, SKIIMO CIyXad YCIHINTHO BUKOHAB TTepeadadeHi B
JAaHOMY MOJyJi BCi BHIM OOOB’S3KOBOi HaBYajgbHOI poOOTHM Ta MiJ dac
MOYJIHHOTO KOHTPOJIIO OTPUMAB IMO3UTHBHY KOHTPOJIBHY MOAYJIbHY OIIIHKY.
[TincymkoBa MomyibHa OIlIHKAa BH3HAYAETHCS 3a BHOOPOM Ciyxada SIK CEpeIHs
CyMa NOTOYHMX OLIHOK (0amiB) 3 JaHOro MOAYJS abo0 OLIHKAa 3 MOJIYJBHOI
KOHTPOJILHOT pOOOTH.
IToaiTuka BUKJIaJaHHA HABYAJLHOI JUMCIHUIIIIHYA

1. CyMmiriHHE BHUKOHAHHS PO3KJIQAy 3aHSATh 3 HABYAIBHOI JUCHUTUIIHU
(3moOyBaui BHUIIOI OCBITH, SKI 3aMi3HWIACS Ha 3aHATTS, JIO 3aHATTA HE
JTOTTYCKaIOThCS).

2. AKTHBHA y4dacTb B OOrOBOpPEHHI HaBUYaJIbHUX MHUTaHb, MOMEPEIHS
MIJrOTOBKA /10 MPaKTUYHUX 3aHATh, SIKICHE 1 CBO€UYACHE BUKOHAHHS 3aBJaHb Ta
000B’s3K0BE BUKOHAHHS CAaMOCTIMHMX 3aBJaHb HAJaHUX BUKJIQTaueM.

3. KopuctyBatucss MOOUIBHUMH HPUCTPOSAMHM  T1J Yac 3aHATTA
JO3BOJISIETHCS TUIBKU 3 JO3BOJIY BHKJIa/1a4a 1 TUIBKU 3 HABYAJIbHOIO METOIO.
4. 3m00yBay BUIOI OCBITH MOKE TMEPErysAaTh PiBEHb CBOIX OIIHOK Ta

HaKomuueHi Oamy 3a JOMOMOTOI0 JKypHalTy, OOJIKY HaBYadbHUX 3aHATH
HaBYaJIbHOI IPYIH, II0 MICTUTHCS Y BUIBHOMY JOCTYIII.

5. JI03BOMISIETHCS TIEPECKIIaAaHHs Oy Ib-SKOTO E€KCIIPEC-KOHTPOIIO B pasi
OTpUMAaHHS HE3aJI0BUIBHOI OLIIHKHU.

6. [TigBUIIIEHHS MOTOYHOT OIIHKHU JO3BOJSETHCS MpOoTsIroM 10 qHIB michs
3aHATTA.

PexomenaoBana jiteparypa
1. OcsitHbo-mipodpeciiina  mporpama  «l{uBinmbHMIA  3axucT»  3a
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cremianbHIicTIO 263  «lluBimbHA  Oe3reka» MIJTOTOBKU  3a  IEPIIUM
(OakaylaBpCcbKUM) pIBHEM BHINOI OCBITH B Taily3i 3HaHb 26 "lluBinpHa Oe3meka.
https://nuczu.edu.ua/images/topmenu/osvitnya_diyalnisti/osvitni_programi/2022/2
63_CZ bak2022 zm2024.pdf

2. Hypees B. O., bounapenko C. M., Auromikin O.A., Manspos M. B.,
Mypun M.M. 3acTocyBaHHS IIMPOTHO-IMITYJILCHOI MOMYJISIT JUIsl YIpaBIiHHA
BUKOHABYMM TMPUCTPOEM AJANTHUBHOI CHCTEMH MPOTHUIIOKEKHOTO 3aXHCTY.
[Tpo6nemu Hama3BUYaitHuX curyariit. 2025. Ne 1(41). C.

3.  Hypees B. O., Xpuctuu B. B., bongapenko C. M., Manspos M. B.,
[IpokopreB M.I. MopentoBanHss poOOTH MArHITHOKOHTAKTHOT'O TEIIOBOTO
MOKEKHOTO crioBintyBaya. [Ipobnemu Han3Buyaitnux cutyauiid. 2024. Ne 1(39). C.
96-108.

4. JNypees B. O., Xpuctuu B. B., bongapenko C. M., Automkia O.A.,
Manspos M. B. Po3pobka MareMaTuyHOi MOJENl MAarHITHOKOHTAKTHOTO
TEIJIOBOTO MOXKEXHOTO croBinryBaya. [IpobremMu Ham3BuvaiHux cutyaiii. 2024.
Ne 2(40). C. http://repositsc.nuczu.edu.ua’handle/123456789/23359

5. Hypees B. O., Xpuctuu B. B., bongapenko C. M., Manspos M. B.,
Kopnienko P. B. Marematuuna Mojenb MarHiTHOKOHTaKTHOTO TEIUIOBOTO
MOXKEKHOTO crioBiiryBaya. [Ipobnemu Hana3Buyaitnux cutyariit. 2023. Ne 1(37). C.
31-43. http://pes.nuczu.edu.ua/images/arhiv/37/3.pdf ISSN 2524-0226.

6. Hypees B. O., Xpuctnu B. B., bongapenko C. M., Manspos M. B.,
Kopnienko P. B. MarematuuHa MoJenb MarHITHOKOHTaKTHOTO TEIUIOBOTO
MOKEe)KHOTO crioBinryBayda. 2022. http://pes.nuczu.edu.ua/images/arhiv/35/21.pdf

7.  Hypees B. O., Jlutesk O. M., Xpuctuu B. B. Maremarnuna mMoaenb
TEPMOPE3UCTOPHOrO  TOXKEKHOro  cmoBingyBava. 2022, C.  286-296.
http://pes.nuczu.edu.ua/images/arhiv/35/21.pdf

8. Jlutesk O. M., lypeeB B. O., [Ieper’saako O. A. MaTtematnuHe mojie-
JIIOBAHHS HENMIHIAHUX OCOOJIMBOCTEH MPOMOPIINHUX PETyIATOPIB aJalTUBHHUX
CUCTEM Oe3nexu. - 2020. C. 104-111.
https://nuczu.edu.ua/images/topmenu/science/zbirky-naukovykh-prats-
ppb/ppb48/14.pdf

9. Hypee B.O. BuzHaueHHs1 [UHAMIYHUX MapaMeTpiB CHOBIIIYBayiB 3a
JAHUMH EKCIIEPUMEHTY. — 2019. C. 54-56.
https://nuczu.edu.ua/images/topmenu/science/zbirky-naukovykh-prats-
ppb/ppb46/Dureev.pdf

10. Hypees B.O. locnipkeHHS] BUTPATHUX XapaKTEPUCTUK PO3MOAUIBUUAX
MEpeX CIPUHKIEPHUX CHUCTEM BOJSHOro mnoxexoracinus. — 2019. C. 48-51.
https://nuczu.edu.ua/sciencearchive/ProblemsOfFireSafety/vol45/Dureev.pdf

11. Teopis aBroMatuyHOro YympasiiHHA. IIpakTukym [EnekTpoHHuUi
pecypc] : HaBu. moci0. s CTyI. chemiaabHOocTi 151 «ABTOMaTu3zaiisi Ta
KOMIT toTepHO-1HTerpoBani TexHozorii» / H.I. bypay, .0O. IliBropak; KIII iwm.
Irops CikopchKoro, 2021. - 57 C.
https://ela.kpi.ua/bitstream/123456789/42076/1/TAU_ praktykum.pdf

12. ABromaruka i 3amoOiraHHs BuOyxaM 1 mokexkam. I[lociOHUK./
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