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3araabHa ingopMalis Npo JUCHUIIIHY

AHoTarsa JUCIUILTIHA

PO3BUTOK cHCTEM aBTOMAaTUYHOTO PAHHBOI'O BUSBJICHHS HaJ3BUYAHHUX
CUTyaIlld CIpHUsiE MIJABUIICHHIO PIBHS O€3MEKU 00’€KTIB PI3HOTO MPU3HAYCHHS.
BBaxkaeTbcs, 1m0 KOkeH OO0'€KT, SKUM O0O0JaJHaHUN CHUCTEeMaMH PaHHBOTO
BUSBJICHHSI HA/I3BUYAMHUX CUTYallll, € 3aXUIICHUM BiJl HAJ3BUYAHHUX CUTYaIlii
a00 iX HACHIAKIB TOI, SIKIIO TakKl CUCTEMHU NMPABUIIBHO €KCILTyaTyloThcs. Bubip
IUX CHCTEM, iX mHapaMmeTpiB poOOTH 1 OCOOJMBOCTEW €eKCIulyaTallli, BU3HAYa€E
HaJIIMHICTh PAHHBOT'O BUSIBJICHHS HAJ[3BUYAHHUX CUTYaIlil.

Januii kypc nmnependayae TeEOpeTUYHE 1 TMPaKTUYHE OBOJIOAIHHSA
npuHIUNaMu OyoBU, CKIIaxy, poOOTH Ta OCOOJMBOCTSMHU EKCILTyaTarli
ABTOMATUYHUX CHCTEM PAaHHBOTO BUSBJICHHS HAJ[3BUYANHUX CHUTYaIllil 3 METOIO
3aCBOEHHS 3/100yBauaMH BHUIIOT OCBITU TEOPETUYHUX 3HAHb Ta HaJI0aHHSA
MPaKTUYHUX HABHYOK, IO HEOOXigHI JI BHPINICHHS 3a7a4, MOB’SI3aHUX 3
Oyn0BOIO Ta poOOTOIO 3aCO0IB aBTOMATHYHOTO KOHTPOJIIO Ta YMPABIIHHSI, IO
3aCTOCOBYIOThCA Y cepi HHUBIIBHOI OS3MEKH, y TOMY YHUCI 3aCO0IB paHHLOTO
BUSBJICHHSI TOXEXI1, MPUIAIiB, 10 3a0e3Meuyl0Th KOHTPOJIb O€3MEeYHOrO
NPOTIKAHHSA TEXHOJOTIYHUX TPOLIECIB MOXKEXKO0- Ta BUOYXOHEOE3MeUHHX
BUPOOHMIITB, 3aCO01B aBTOMATUYHOI'O TACIHHSA MOXKEXI.

BigmMiHHOIO OCOOJIMBICTIO JAAaHOTO KypCy € Te€, IO BECh [w]
HaBYAJIbHUN KOHTEHT Ta OOJIIK YCIIIIHOCTI PO3MILIYETHCA Y
Mepexi Internet 1o sikoro 3100yBad Mae 1ocTyn y pexumi 24/7 3
OyIp-SIKOrO KOMIT'IOTepa, W0 MIAKIIOYEHUH 10 Mepexl 3a
HaBEJICHUM MocuiaHHsaM (ckanyite QR-kox).

Indopmariist mpo HAyKOBO-MEAAroriuHOro(HUX) npaiiBHUKA(iB)

SaratsHa HypeeB Bsiuecnas QneKcaanE)BHq, JIOUEHT vlcaq)e;[pn ABTOMATHYHHUX
- cUCTEM O€3IeKu Ta 1H(p0pMau1HHHx TEXHOJIOT1H (haKyIbTETy IMOXKEKHOT
0e3neKr, KaHAUIAT TEXHIYHIX HAYyK, TOIICHT.
KonTakTHa M. XapkiB, ByJ. YepHuIeBchKka, 94.
iH(hOopMaIis Po6ounii Homep Tenedony — 707-34-35.
E-mail asbit@nuczu.edu.ua
- JOCTIKeHHS TUHAMIKY PyXY €JIEMEHTIB aBTOMATUYHUX CHUCTEM;
Haykosi - z[ogJ}iIL)KeHHﬂ ONTUMAJILHOTO yIpaBIiHHS eJIeMEHTaMu
inrepeci* iH(pOpMaIIHHAX aBTOMAaTHYHUX CHCTEM; ‘
- MaTeMaTHYHE MOJICTIOBAHHS E€JIEMEHTIB CHCTEM TMPOTHITOXKEKHOTO
3aXUCTY
[Ipodeciiini 3HAHHA 1 JOCBIJ POOOTH 3 EJIEKTPOHHO-O0OUYUCITIOBAIILHOIO
[Tpodeciiini TCXHIKOIO, .
SiBHOCTI* JIOCBi/l BUKOPHCTAHHS CYYACHHX MATEMATHYHHX NMAKETiB ISl MPOBE/ICHHS
HAyKOBHUX JIOCHI/DKEHb Ta PIIICHHS I1HXXKCHEPHUX 3adad 3 BHU3HAUYCHHS
MapaMeTpiB CUCTEM aBTOMATHYHOTO TIPOTHIIOKEKHOTO 3aXUCTY
HaykoBa L. Hypees B. O., Xpuctuu B. B., bongapenko C. M., Mainsipo
niseHICTh 32 | M. B., Kopaieako P. B. MarematnyHa Mozenb MarHiTHOKOHTAKTHOTO
OCBITHIM TEILIOBOIO IIOYKEKHOTO CIIOBINTyBayYa.
KOMITOHEHTO | http://pes.nuczu.edu.ua/images/arhiv/35/21.pdf



mailto:asbit@nuczu.edu.ua
http://pes.nuczu.edu.ua/images/arhiv/35/21.pdf

M 2. Hypees B. O., Jlutsik O. M., Xpuctuu B. B. Marematuuna
MOJIENIb TEPMOPE3UCTOPHOTO TOXKekHOoro crosimyBaya. C. 286-296.
http://pes.nuczu.edu.ua/images/arhiv/35/21.pdf

3. Jluteaxk O. M., [ypees B. O., J[eper’ssuko O. A.
MareMaTtuuHe MoJie- JIOBaHHS HEMHIMHUX OCOOJIMBOCTEH MPOMOPITIMHUX
perynaropiB  aman- TUBHUX cuctem Oesmeku. — C. 104-111.
https://nuczu.edu.ua/images/topmenu/science/zbirky-naukovykh-prats-
ppb/ppb48/14.pdf
4. Hypee B.O. BwusHaueHHsS JOWHaMIYHUX IapaMeTpiB
CHOBIIlyBa4iB  3a  JaHUMH  ekcnepumenty. —  C. 54-56.
https://nuczu.edu.ua/images/topmenu/science/zbirky-naukovykh-prats-
ppb/ppb46/Dureev.pdf
5. Hypee B.O. JlocmiKeHHsT BHUTPAaTHUX XapaKTEPUCTHK
PO3MOIIIBYUX MEPEXK CIPUHKIEPHUX CUCTEM BOASHOTO IMOXKEKOTACIHHS. —
C. 48-51.
https://nuczu.edu.ua/sciencearchive/ProblemsOfFireSafety/vol45/Dureev.p
df
6. Meleshchenko R., Dureev V. Mathematical model of
thermal fire detector with the thermistor. — C. 89-92.
https://nuczu.edu.ua/sciencearchive/ProblemsOfFireSafety/vol44/Meleshch
enko.pdf
7. Hypee B. O. [locmipkeHHS TiIpaBIiYHUX IapaMeTpiB
PO3MOIIIBY0T MEPEkKi CHUCTEMHU BOASHOTO mokexoraciHHsa. — C. 54-57.
https://nuczu.edu.ua/sciencearchive/ProblemsOfFireSafety/vol43/dureevpd
f.pdf
Bboupapenko Cepriii MukonaiioBud, To1eHT Kadenpu
3aranbHa ABTOMATUYHUX CHCTEM Oe3TeKkH Ta iH(popMaIliifHux
iHpopMaris TEXHOJIOTIH (paKyIbTETy MOXKEKHOT Oe3MeKn, KaHIUuAaT
TEXHIYHUX HAYK, TOLEHT.
KonrakTHa M. XapkiB, Byn. YepHumeBcbka, 94, kabiner Ne 329. PoGoumii HOMED
iH(hOopMaIis tenedony — 707-34-35.
E-mail antoshkin@nuczu.edu.ua
— CydYacHl CHCTEMHU TOXKEXKHOI CHTHaji3amii Ta 3aco0M PaHHBOTO
BUSIBJICHHSI O3HAK TTOXKEXKI,
Hayxosi — CHCTEMH aepO30JbHOTO MOXKEKOTACIHHS;
iHTEpecH — METOJMKH MPOCKTYBAHHS aBTOMAaTUYHHUX CHCTEM IPOTHUIIOKEKHOTO
3aXUCTY;
— 3acobm aBTOMAaTM3aIlli MPOEKTYBaHHS CHCTEM TIPOTHUIIOKEKHOTO
3axHCTY;
— mnpodeciifHi 3HaHHS 1 3HAYHHUK JTOCBIJT POOOTH 3 E€IEKTPOHHO-
00YHCITIOBAILHOIO TEXHIKOIO;
[Ipodeciiini — BOJIOJIHHS HABUYKaMH POOOTH B CHUCTEMaX aBTOMATH30BaHOTO
310HOCTI npoektyBaHHs (AutoCAD);
— JIOCBiJI BUKOPHUCTAHHS Cy4YaCHUX MaTEMAaTUYHHX ITaKETiB
— (MathCAD, Maple, VisSim) j1st pinnieHHs NPUKIATHUX 3a71a49
HaykoBa 3axucT nucepTaltii Ha 3100yTTs CTYNEHS 110
MSUIBHICTE 32 | cremianbsHocTi “TloxkexxHa Oe3nexa;
OCBITHIM - myOumikaris crarei B paxoBux 30ipKax HayKOBUX Ipallb

KOMIIOHCHTOM
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AyIUTOpHI 3aHATTA 3 HABYAJIbHOI JTUCHUIUTIHM TPOBOASTHCS 3T1THO
3aTBEPHKEHOTO Po3Kiany. Yci jgabopartopHi (IIpakTU4HI) 3aHSATTS O00OB’SI3KOBO
POBOATHCA B JIAOOpaTOpisiX: aBTOMATH3allli, MOYKEKHOI CUTHAJI3aIlli, CHCTEMHU
MOYKEKOTACiHHS, CHUCTEMH YIPAaBIiHHSA YCTAaHOBKAMH TIOXKEXKHOI aBTOMATHKH.
EnextpoHHuii BapiaHT poO3KJIaay pO3MINIYEThCS HaA CalTI YHIBEPCUTETY
(http://rozklad.nuczu.edu.ua/time-table/group).

Koncynprarmii 3 HaBYaJIbHOI JWCHUIUIIHU TPOBOIATHCS MPOTATOM
cemecTpy mouderepra 3 15.00 o 16.00 B kabinetax NoNe 324, 325, 328, 330. B
pa3i A0JaTKOBOI MOTpeOm 3100yBadya B KOHCYNBTAIlll 4Yac TMOTOKYETHCS 3
BUKJIa/IauEM.

Merta BUBYEHHS AUCUMIUIIHU: HaJ0aHHsS 37100yBayaMu BHILOI OCBITH OCHOB
noOy/I0BU Ta pOOOTH CHUCTEM aBTOMAaTHYHOTO KOHTPOJIO Ta CHOCTEPEKEHHS, IO
3aCTOCOBYIOTHCS Ha MIANPUEMCTBAX, Y TOMY YHCIl 3ac00iB Ta TPUIAJIB, IO
3a0€3Me4yl0Th KOHTPOJIb O€3MEYHOro MPOTIKAHHS TEXHOJIOTIYHHUX IIPOLECIB, a
TAaKOX PAaHHbOI'O BU3HAUYEHHS 3aropsiHb, IMOXKEXe - Ta BUOYXOHEOE3MEeUHUX
BUPOOHUIITB, 3aCO01B aBTOMAaTUYHOTO TaCiHHSI OCEPE/IKIB 3arOpsiHb.

Onuc HABYAJBLHOI JUCIUILIIHA

HaiimenyBanHs dopma 3100yTTS
MMOKa3HUKIB OCBITH

OYHa (JcHHA)
Craryc iucuunIing UK podeciitHol

(BuOIpKOBOT)

M ATOTOBKHU
Pik miarorosxu 2023-2024
CemecTp 6-i

O0ceaAr TMCUHUILIIHU:

- B kpeautax €KTC 3
- KIJTBKICTh MOJTYJTIB 2
- 3arajibHa KUIBKICTh TOJINH 90

- nekuii (ToauH) 6
- MPAaKTUYHI 3aHATTS (TOWH) 2
- CeMIHAPChKi 3aHATTS (TOIMH) 0
- 1a00paTOpHi 3aHATTS (TOIAMH) 2
0
0

- KypCOBHUI MPOEKT (poboTa) (ToauH)
- 1HIIN BUAM 3aHATH (TOJUH)

- camocTiifHa poboTa (ToauH) 80
- IHIMBITyabH1 3aBJlaHHS (HAYKOBO-TOCIiTHE) 0
(romun)

6 cemecTp —

- MJICYMKOBHI KOHTPOJIb (Ir(epeHIiHHNI

. ndepeHIiiioBaHmiA
3aJTiK, €K3aMEH) Amdepenn

3aTIK
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IlepeaymoBH 1Ji1 BUBYEHHS TUCHMILIiHUA

JIJist IKICHOTO BUBYEHHSI HABYAJIbHOI AUCIUILUTIHU «ABTOMATHUKAa PAHHBOTO
BUSBJICHHS HAJ[3BUYAHUX CHUTyalii» OakaHO OTpUMATHh 3HAHHS HACTYIHHUX
mucruturia: OK6 OcHoBu iHpopMmamiitanx TexHomorid, OK7 ®izuka, OKI15
Tepmonunamika 1 Ttemonepenada, OK17 IlporumoxexHe BOIOTOCTaYaHHS,
OK18 TIloxexna Oe3neka enekrpoyctaHoBok, OK24 Iloxexxna Oe3neka
TEXHOJIOTTYHUX TIPOIIECIB.

[licnss BUBYEHHS HABEICHMX HABYAIBHUX JUCIUIUIIH OaxaHO 3700yTH
pe3yJbTaTH HaBYAHHS 3T1HO MEPeNiKy:

[TPHO4. IlosicHroBaTH mpoLIECH BIUIMBY HEOE3MEYHMX YMHHHUKIB IMOXKEXI
HA HaBKOJIMITHE CEPEAOBHUINE; 3aCTOCOBYBaTH TeOpii 3axXWUCTy JIOJIWHH,
MaTepiaJibHUX IIHHOCTEM 1 JOBKULISL BiJ BIUIMBY HEOE3MEUHUX YUHHUKIB
MOXKEXK1, 3HAHHA MAaTEMaTUYHUX Ta NPUPOAHUYMX HAYK y cdepl npodeciiiHoi
TISUIBHOCTI.

[IPHO6. AmnanizyBatu iH(doOpMalil0 MNpo HasABHICTb pO3pOOJEHUX 1
OOTPYHTOBAHMX 3aXOJlIB 3 MIABUUICHHS pPIBHSA MPOTHUIOXKEKHOTO 3aXUCTY
o0'ekTa; po3poOJATH Ta MPOMOHYBATH OOIPYHTOBAHI 3aXOJH, I1HXKEHEPHO-
TEXHIYH1 PIIICHHS 1010 3aM00IraHHs] BUHUKHEHHIO Ta MOIMUPEHHIO MOXKEK.

[TPHO7. AmnanizyBaTu MOXKEXKHY HEOE3NMEeKy 1 piBE€Hb MPOTUIIOKEKHOTO
3aXHMCTY TEXHOJIOTIYHUX amapaTiB 1 OOJaJHaHHS, OIIHIOBATH HAsSBHI CHUCTEMHU
MPOTUIIOKEKHOTO 3aXUCTy TEXHOJOTIYHUX TMPOIIECiB; BU3HAYATH TEXHIYHI
3aco0M Ta 3axoau i 3amo0iraHHs BUOYXIB Ta TMOXKEX Y TEXHOJIOTTYHHUX
nporecax.

[IPH8. AHani3zyBaTu CTaH HMPOTHUIIOKEKHOIO 3aXHCTYy 00’€KTa Ta CTYIIHb
BUKOHAHHS PO3MOPSATYMX TOKYMEHTIB 3 TIUTaHb 3a0€3MEYCHHS TOXKEKHOT
Oe3MeKH.

[TPHO9. BubupaTu Ta OLIHIOBATH MApAMETPU CUCTEM MPOTUIIOKEKHOTO
BOJIONIOCTAaYaHHS; 3aCTOCOBYBAaTH 3HAHHS 3aKOHIB TiJPABIIKU, MEXAHIKH PIIUHU
Ta ra3iB IiJ] Yac MEePEeBIPKU MPOEKTIB Ta KOHTPOJIKO CUCTEM BOAOIOCTAYaHHS.

[TPH11. OwintoBat MoXeXHY HEOE3MEKy eIeKTPOYCTaHOBOK TiJ Hac iX
yJIAIITyBaHHA Ta €KCILTyaTallii, BMITH MPOMOHYBATH 3aXO0/IM 100 3a0e3MeueHHs
iX MOKEXKHOI 0€3MEeKH, OI[IHIOBATH MOXKEKHY HEOE3MeKy BIyYeHHs OJMCKAaBKU Ta
3a0e3IeuyBaTh 3aXUCT BiJl HE.

[TPH20.  OmiHoBatH  TEXHIYHUH  CTaH  aBaplMHO-PATYBAJIBHOI,
MPOTUIIOKEKHOI,  CHEelIaIbHOI ~ TEXHIKM, 3aco0IB  3B'A3Ky, OOJaJHaHHS
JTUMOBH/IAJICHHSI Ta MOKEXHO-TEXHIYHOTO OCHAIICHHS, KOHTPOJIIOBATH Oe3Meuny
poOOTY JTaHOK Ta30IMMO3aXHUCHOI CITYKOU.

[TPH21. Po3pobnsité Ta BUKOPUCTOBYBAaTH TEXHIYHY JOKYMEHTAIIIIO,
30KpeMa 3 BUKOPUCTAaHHSIM Cy4acHHUX 1H(OpMaLiHHUX TEXHOJOTIH.

[TPH22. 3actocoByBatu HeBepOalbHI METOAU CIIJIKYBaHHS; 3/1HCHIOBATU
MONIYK HOBOI iH(oOpMaIlii; HaB4aTH MpaIiBHUKIB 00’ €KTY 1 HACEJIICHHS 3 TUTaHb
3a0€3MEeUCHHS MOXKEXKHOI O€3MeKH; MPOBOJUTU 3aHSITTS 3 OCOOOBUM CKJIaJ0M
MIIPO3/1Ty; JOHOCUTH 10 (axiBIiB 1 HedaxiBIiB iH(opMalito, 11€i, mpodaemMu,
pillIeHHsI Ta BJIaCHUM JOCBIZ y cdepl npodeciitHoT AisIbHOCTI.



[IPH25. BukopucrtoByBaTH iH(OpMAIiliHI  TEXHOJOTIi, CHCTEMHU
yhpaBiiHHA 0a3aMM JaHMX Ta CTaHIAPTHI MaKeTH MPHUKIAJHUX NporpaMm y
npodeciifHiil AiSTbHOCTI.

Pe3yanaTn HABYAHHS Ta KOMIIETEHTHOCTI 3 I[I/ICIII/IH.]'IiHI/I

BiamoBimHO 10 OCBITHROI mporpamMu AVYAWT TOXKEKHOI Ta TEXHOTEHHOI
O€30eKH BUBYEHHS HABYAJIHHOI IUCHUIUIIHA «ABTOMATHKA PAHHBOTO BUSBJICHHS
HAA3BUYANHNUX CUTYAI» TOBUHHO 3a0€3IIEYUTH:

- JOCATHCHHA 3I[06YB3‘{8,MI/I BPIHIOT OCBITH TaKUX pCSYJ'II)TaTiB HaB4YaHHA:

[IporpamHi pe3ynbTaTH HaBYaHHS ITPH

BuxopuctoByBaTu iHpopMaIiiitHi TEXHOJIOT1i, CUCTEMH [TPH25S.
yHOpaBiiHHA 0a3aMu TaHUX Ta CTAaHAAPTHI MaKEeTH
MPUKIATHUX [IPOrpaM y MpoQeciiiHiil isIbHOCTI.

3n1CHIOBATH OI[IHKY MOXKEKOBUOYXOHEOE3MeKH Ta [TPH26.
BH3HAUYATH 3aX0H MPOTUIIOKEKHOTO 3aXUCTy Ha 00’ €KTaxX
[MIBUIIIEHOT HEOE3IIEKH.

JucuurmiiHapHi pe3yIbTaTH HaBUaHHS abpeBiatypa

Po3pobnsitu Ta BUKOPUCTOBYBATH TEXHIYHY
JOKYMEHTallll0, 30KpeMa 3 BUKOPUCTAHHAM CYYaCHHUX
1H(hOpMaLIHHUX TEXHOJIOTIH.

- (popmyBaHHs y 3100yBayiB BUIO1 OCBITH HACTYITHUX KOMIIETEHTHOCTEH:

[TporpamMHi KOMIIETEHTHOCTI (3arajbHi Ta Mpodeciiiti) 3K, ITIK
31aTHICTb 10 aOCTPAKTHOT'O MUCJICHHS, aHAJII3y Ta 3K3.
CUHTE3Y.
31aTHICTH J0 MOIIYKY, 0OpOOICHHS Ta aHaJli3y 3K6
1H(opMalIii 3 pi3HUX JKEepen
OuikyBaHiI KOMIETEHTHOCTI 3 TUCIUILTIHA abpeBiaTypa

3maTHICT BHU3HAYATH CTATHYHI 1 JUHAMIYHI
XapAKTEPUCTUKN CUCTEM aBTOMATUYHOTO YIIPABJIiHHS Ta
3ac001B paHHBOT'O BHUSBJICHHS HaJ3BUYAHUX
CUTYAaIl1ii;3/1aTHICTh OPIEHTYBATUCS B OCHOBHUX METO/IaX 1
cucTeMax 3a0e3MeUeHHS MOXKEeXHOI Oe3neKku, OOrpyHTOBAHO
oOupatu BIOMI MPHUCTPOi, CHCTEMHU Ta METOAM 3aXUCTY
TEXHOJIOTIYHUX MPOIIECIB.

IIporpama HaBYAJIbHOI AU CHUIIIHA

TeMH HABYAJILHOI AUCHUILTIHT:

MOAYJb 1. OcHoBu OyaoBH aBTOMATHKH PAHHLOIO BHSIBJICHHA
HA3BHUYANHUX CUTyaLild.



Tema 1.1. OcHoBH 0y/10BH CHCTEM PAHHLOT'0 BUSIBJIEHHS HAA3BUYANHUX
CUTYALlil

3aranpHi BIJOMOCTI TPO CUCTEMH PAHHBOIO BHUSIBICHHS HaJ3BUYANHUX
cutyaiiii. OCHOBHI TOHSTTS, BU3HAYEHHS, CTPYKTYpHI cxeMu. MarematuuHui
ONUC aBTOMAaTUYHUX cucTeM. JliHeapu3zaiis audepeHiialbHuX piBHIHL. Dopmu
3anucy AudepeHIialbHUX PIBHSAHL aBTOMAaTHYHHUX CHCTeM. [IOHATTS mepemaTHOL
¢bynkuii. @dyHkiioHambHa cxeMa 1 i1 HepeTBOpeHHA. MareMaTuyHuUW Omuc
XapaKTEPUCTHUK aBTOMATUYHUX CHUCTEM PAHHBOTO BUSBICHHS HAJI3BUYANHUX
cutyamiii. CtaHmapTHiI BXiHI CHUTHaNW. THUMH XapaKTEPUCTHK aBTOMATHYHHUX
cucteM. MaremMaTuyHUN  OMHC  XapPaKTEPUCTHUK  aBTOMATUYHHX  CHCTEM.
EnemenTapni nuHaMiuHi JTaHKW Ta iX kinacudikaiig. [lepeximHi xapakTepUCTHUKA
nmuHaMmiuanX jdaHok. [loaarrs criikocti AC. Marematnuni o3Haku criikocti AC.
AnreOpaiuynuit  kputepit criikocTi ['ypBina. Bu3HadueHHsS MeEXi CTIMKOCTI.
HMiarpama Bumerpaacekoro. YactotHuid kputTepiil criiikocti  Muxaiiosa.
YactoTHU KpUTEPi CTIMKOCTI Uil 3aMKHYTHX cucteM HaiikBicta -Muxaiinosa.
SAxicts ynpasmiHHs. [lokazHUKH SKOCTI MpoLiECy YIpPaBiIiHHSA B JMHAMIYHOMY Ta
CTaJIOMYy pEKHMi. 3aKOHU PETyJItOBaHHSA. MeToIU CUHTE3y aBTOMAaTUYHUX CHUCTEM
PaHHBOTO BUSBJIEHHS HaJ3BUYallHMX cuTyaliid. OcoO0aMBOCTI OararoMipHUX Ta
HeniHiHuX AC.

MOAVYJIb 2. 3aco0u aBTOMAaTUKH PAHHLOT0 BUSIBJIEHHSI HAA3BUYATHUX
CUTYAaIIil.

Tema 2.1. IlpuHumunu podOTHM Ta 3ac00HM aBTOMATHKHM PAaHHbLOIO
BHUSIBJICHHSI HAI3BUYAWHUX CUTYyaliid.

3aranpHl BIJJOMOCTI Ta TPUHIMIN MOOYTOBU 3ac00iB Il BUMIPIOBAHHS
TEXHOJIOTIYHUX TMapaMeTpiB. MeTolu Ta MOrpilIHOCTI BUMIPIOBaHHS. 3araljibHI
BIJIOMOCTI Ta TPUHIUNM TOOYIOBU 3acOo0IB JJisi BUMIPIOBaHHS TeMIEpaTypH.
3aranbHi BIJOMOCTI Ta MPUHIMUNH NMOOYIOBU 3ac00iB Il BUMIPIOBAHHSA THCKY,
piBHA, BUTpPAT Ta UIUIBHOCTI rasdy 1 piauHH. 3arajbHi BIIOMOCTI Ta MPUHIUIH
noOy0BH 3ac001B I aHAJI3Y CKIIATy Ta3iB.

3aranpHi BIIOMOCTI Ta MPUHLMUIM MOOYJOBH 3ac001B IS pajialiifHOTO Ta
XIMIYHOTO CTIOCTEPEKCHHSI.

Po3nmogis nucumiuting y roagunax 3a ¢popmamu oprasizanii 0CBiTHbOI0
npouecy Ta BUAaM HAaBYAJIbHUX 3aHATH:
Ha3Bu moayJis i 3aouna (nucranuiitna) popma (90ron)
TeM KinbkicTh rogus
YCBOTO | y TOMY YHCJTI




Jekiii | mpakTud | abopato | caMOCTid | MOIYJIbH
Hi pHI Ha a
(ceminap | 3aHaATTS | pobOOTa | KOHTPOJ
CBKi) (1HmI bHa
3aHATTS BUIH pobora
3aHSTh)

6- i1 cemecTp
MOAVYJb 1. OCHOBU BYJIOBU ABTOMATHUKHU PAHHbBOI'O BUSIBJIEHHSA

HAJI3BBUYANMHUX CUTYALIN
44 2 2

Tema 1.1.
OcHoBu Oy10BU
CHCTEM PAHHBOI'0
BHSIBJICHHSA
HaA3BHYANHUX
CUTyaIlii
Pa3zom 3a monyiiem
1

MOAYJIb 2. 3ACOBA ABTOMATHUKH PAHHBOI'O BUSIBJIEHHA
HAJIBBUYAMHUX CUTYAIIH.

40 -

44 2 2 40 -

Tema 2.1. 46 4 2 40 -
IpuHuunu podoru
Ta 3ac00H
aBTOMATHKHU
PaHHBLOTO
BHUSIBJICHHSI
HaA3BHYANHUX
CUTYAIlil.
Pa3zom 3a monysiem 46 4 2 40
2
90 6 2 2 80
Pazom
TeMu NpakKTHYHUX 32AHATH 32049HA (AMCTAHIIITHA)
(opma HaBUAHHS
No Ha3sa Temu KinbkicTs
3/m TOJIUH
1 Tema 2.1. Ilpwiagu  BUMIpIOBaHHA  TEXHOJOTTYHHUX 2
napamMeTpiB. Bu3HaueHHS TOTPINTHOCTI  BUMIPIOBaHHS.
Busnauenns mapamerpiB 3a0pyIHEHHS HaBKOJHUIIHHOTO
CepeIoBUINA.
Pazom 2

Temu 1a00paTOPHUX 3aHATH 32049HA (IMCTAHLIIHA) (POPMA HABYAHHSA

Ne HazBa temn KinbkicTs
3/ TOIMH
1 Tema 1.1. JlocnipkeHHS] CHHTE3y aBTOMAaTHYHUX CUCTEM 2
Pazom 2




OpieHTOBHA TeMaTHKAa iHAMBITYaJbHUX 3aBJaHb

1. MaremaTuuHMii OTUC aBTOMATUYHUX CUCTEM.

2. Jlineapu3anis nudepeHIiaabHUX PiBHIHb.

3. ®opwmu 3anucy audepeHIiiaabHuX PiBHSIHL aBTOMATHYHUX CUCTEM .

4. MartemMaTU4YHHUI ONMHUC XapaKTEPUCTUK ABTOMATHUYHUX CHUCTEM KOHTPOIIIO
Ta CIIOCTEPEIKECHHSI.

5. CranmapTHi BX1JHI CUTHAJIH.

6. EnemenTapHi quHaMivHI JJAaHKH Ta iX KJIacuQiKaIlis.
[TepexinHi XapaKTEepUCTUKH TUHAMIYHUX JIAHOK.
Marematnyni o3Haku ctiikocTi AC.
. Anrebpaiunuii kputepiit ctiiikocti ['ypBina.
0. YacToTHHI KpUTEPid CTIMKOCTI MuXxanoBa.
1. IToka3HMKHM SIKOCTI MPOLECY YNPaBIiHHSI B JAUHAMIYHOMY Ta CTaJIOMy

— =0 %0 N

pEeXKUMI.
12. 3axoHu perymatoBaHHs.
13. Metonu cuHTE3y aBTOMaTUYHHUX CUCTEM KOHTPOJIIO Ta CIIOCTEPEIKECHHS.
14. IlpyHUMIIA BUMIPIOBaHHS TEXHOJIOTTYHUX MTapaMeTpiB.
15. Meroau Ta NOrpilIHOCTI BUMIPIOBaHHS.
16. [IpuHUMM BUMIPY TEMIIEpATYpH.
17. IlpuHUIMIA BUMIPY TUCKY.
18. [IpuHnUnU BUMIPY PiBHS.
19. IIpuHuunu BUMipy BUTpaT.
20. IlpuHnunu BUMIpY HIUTBHOCTI PEYOBHUHH.
21. [lpyHuunu aHamni3y ckjiagy peuoBUHHU.
22. llpuHUunM BUMIpY paaialliiHOTO CTaHy.
23. IlpuHUMOM BUMIPY XIMIYHOTO 3a0pY/IHEHHS.

@®opMHU Ta MEeTOIM HABYAHHSI | BUKJIAIaHHA

BuBueHHs HaBYaJbHOI AUCHUUIUIIHM peali3yeThCsi B TaKUX (opmax:
HaBYAJIbHI  3aHATTS 3a BUJAMH, BHUKOHAaHHS IHAWBIIyaJbHUX 3aB/aHb,
KOHCYJIbTalll1, KOHTPOJIbHI 3aX0/H, CaMOCTIiiHa po0OoTa.

OuiHBaHHS OCBITHIX J0CSITHEHD 3100yBaYiB BUIIOI OCBITH

3aco0u OLiHIOBAHHSA

3acobamMu OLIHIOBaHHS Ta METOJaMH JEMOHCTPYBaHHS pe3yJbTaTiB
HaBYaHHS 3 JAMCLUIUIIHM «ABTOMAaTHKa DPAHHBOTO BHUABICHHS HAA3BUYANHHUX
CUTYyallil» €: HaKONMW4yBajbHA OaJbHO-PEHTHHTOBA CHCTEMa, OCHOBHOIO METOIO
SKOi € peryjsijpHa ¥ KOMIUIEKCHA OIlIHKA Pe3y/bTaTiB HABUAJIHHOI JISUTBHOCTI Ta
c(hOpMOBAHOCTI KOMITIETEHTHOCTEH.

JIis OIliHKK 3HAHb BUKOPUCTOBYETHCS TIOTOYHUMN Ta IMiJICYyMKOBHI KOHTPOJIL.
[ToToynmii KOHTPOJb 3IIACHIOETBCS HA KOXHOMY JlabOpaTOpHOMY  Ta



MPAKTUYHOMY 3aHATTI METOJIOM ONMHUTYBaHHS a00 CKIaJaHHSM MPOIECyaTTbHUX
JIOKYMEHTIB.

3acobamMu OIIHIOBaHHS Ta METOJAAMH JIEMOHCTPYBAHHS pe3yJIbTaTiB
HaBYAHHS 3 JAUCIUIUIIHU «ABTOMAaTHKa DPAHHBOTO BHUSBIICHHS HAA3BUYANHUX
CUTyallli» i1 3a04HOoi  (AucCTaHIiiHOi) Qopmu  3100yTTS  OCBITM —
nudepeHIiioBaHuii 3ajik B 6 cemecTpi.

OmiHIOBaHHS pe3yJbTaTiB HABYaHHS 3IMCHIOETHCA 32 HAKOMUYIYBaJbHOIO
OAJIbHOI0 CHUCTEMOIO, OCHOBHOIO METOIO SKOi € peryisipHa W KOMIUJICKCHA OIliHKa
pe3yabTaTiB HaBYAJIbHOT AISITBHOCTI Ta COPMOBAHOCTI KOMIETEHTHOCTEH.

O1iHIOBaHHSA pIBHS HABYAJIbHUX JOCATHEHb 3100yBayiB 3 HABYAJIbHOI
MUCHUIUTIHA 3a1HcHIoeThCA 32 100-0aIpHO0 IIIKAIOKO.

VYci mpakTU4H1 BUIU KOHTPOJIIO, THIN BUAM HABYAIBHOI poOOTH (70/1aTKOBI
BUJIM 3aHATH, HASBHICTH 3BITHMX MaTepiajiB) OIIHIOIOTHCS 3a goromoro 100-
OaJIbHOIO IITKAJIU 1 BIAOYBAETHCS 3arajibHUI 00J1IK HAKOIMMYYyBaHHS OaliB.

Kpurepii oniHroBaHHA
®opMH MOTOYHOIO TA MiJICYMKOBOT0 KOHTPOJII0

[loToyHnii  KOHTPOJb  pe3yNbTaTiB  HaBUaHHSA  3400yBadiB  OCBITH
MPOBOAUTHECA Yy (HOPMI 1HIUBIAYaTbHOTO €KCIIPEC-OMUTYBaHHS (KOHTPOJIIO), SKUN
BUKOHYETBHCS MMiJT YaC ayJUTOPHUX 3aHATH BIAMOBIIHO O TEMaTUYHOTO IJIaHy Ta
3T1IHO BapiaHTy, KU 3a/Ja€ BUKIagad. Ha HbOrO BiIBOAUTHCS Yac He Ouibiie 15
XBWJIMH Ha TMOYATKy Ta y KiHI 3aHATTS. Ha movarky 3aHSATTS mig 4ac eKcIpec-
ONUTYBaHHS (KOHTPOJIIO) MEPEBIPSAIOTHCA TCOPETUYHI MUTAHHS, Yy KIHII 3aHATTS
MepeBIPSIIOThCS  MPAKTUYHI TUTaHHS, MO0 OyJIM 3acBOEHI T 4Yac 3aHSATTS.
3n100yBayi BIIIOi OCBITU MOBUHHI MPOJEMOHCTPYBATH HAaBUYKH CAMOCTIHHOI
poOOTH TpU BUPIMICHHS 3aBJaHHS.

[TincyMKOBHIT KOHTPOJIb MPOBOIUTHECS Y GopMi AUPEPEHLIHOBAHOTO 3aIIKY
B 6 cemecTpi.

Po3noais Ta Hakonu4YeHHs 0aJiiB, IKi OTPUMYIOTH 3100yBavi, 32 BUAaMH
HABYAJbHUX 3aHATH TA KOHTPOJbHUMM 32X0AaMH 3 M CUHUILTiHA

Kinbkicts MaxkcumanbHuit CymapHa
Bun HaBuansHOT poOOTH HaBYAJILH Oait 3a BUI MakKCHUMaJIbHa
X 3aHATH HaBYAILHOI KUIBKICTE




pobotu OaiB
3a BUJIaMU
HaBYAJIbHUX
3aHATH
1. IloToYHMIT KOHTPOJIb
Moy Hngii’ 1 10 10
No 1 JlaGopaTtopHi 3aHATTS ™ 1 30 30
j [TpakTuyHi 3aHATTS* - - -
Pa3om 3a moxyanb Ne 1 40
Mopyns Jlexui 2 10 20
Ne 2 [TpakTuyHi 3aHATTS* 1 30 30
Pa3om 3a moxysanb Ne 2 50
Pa3oM 3a moTOYHMIT KOHTPOJIb 90
I1. InauBinyanbHi 3aB1aHHs (HAYKOBO-10CJIi/IHE) -
I11. ITincymMKOBHIT KOHTPOJIb AudepeHniiioBaHnii 3aiK 10
Pa3om 3a Bci BUM HaBYAIIbHOI POOOTH 100

* — 000B’A3KOB1 BUJIM HABYAIILHOTO KOHTPOJIIO.

IHoTouHuii KOHTPOJBL. BuKIagadyeM OIHIOEThCS TMOHSATIMHUN piBEHb
3n00yBaya, JIOT1YHICTh Ta IMOCHIJOBHICTh I 4Yac BIAMOBIAl, CAaMOCTIHHICTB
MUCJICHHS, BIIEBHEHICTh B MPABOTI CBOiX CYJXE€Hb, BMIHHS BUAUISTH TOJIOBHE,
BMIHHS BCTAHOBJIIOBATH MDKIIPEAMETHI Ta BHYTPIIIHBO-TIPEAMETHI 3B S3KH,
BMIHHS pPOOWUTH BHUCHOBKH, TIOKa3yBaTH TMEPCICKTUBY PO3BUTKY 11ei abo
npo0yieMr, BIJCOTOK YHIKAJBHOCTI Ta 3alO3MYEHHS TEKCTOBOIO JOKYMEHTY
(mutariaT), yMIHHS IyOJIIYHO YH MUCHMOBO MPEACTABUTH 3BITHIN MaTepiall.

Kpurepii moToyHoro orfiHoBaHHS 3HaHb 37100yBayiB Ha JIEKII1 (OI[IHIOETHCS
Bix 0 7o 10 6aimiB):

9-10 GamiB — Marepial IpeACTaBICHUM Ha JEKIli 3aKOHCIEKTOBAaHUU B
MOBHOMY 00cCs31;

7-8 oGamB — 70%-89% wmarepiamy MOpeACTaBICHOTO Ha  JIEKIIii
3aKOHCIIEKTOBAHO;

5-6 o6amB — 50%-69% wmatepiany MNpENCTAaBICHOTO Ha  JICKIIl
3aKOHCIIEKTOBAHO;

3-4 Oamu - 30%-49% wmarepiany TOpeACTaBICHOrO Ha  JIEKIi
3aKOHCIIEKTOBAHO;

1-2 6am - 10%-29% wmarepiany MOpEACTAaBIEHOTO Ha  JIEKIii
3aKOHCIIEKTOBAHO;

0 GamiB — 3akoHcIiekToBaHO MeHIe 10% BUKIaAeHOTO MaTepiany;

Kpurepii moTOYHOTO OIlIHIOBaHHS 3HAaHb 3700yBayiB Ha MPAKTHYHOMY
3aHATTI (o1iHtoeThes Big 0 1o 30 Gamis):

25-30 OamiB — 3aBAaHHA BUKOHAaHE B MOBHOMY 00cCs3i, BIAMOBIAL BipHA,
HaBEJCHO apryMEHTAIlil0, BAKOPUCTOBYIOThCS MPOdECiifHi TEpMiHH, TPAMaTHIHO 1
CTHJIICTUYHO 6€3 TOMUJIOK 0(hopMIICHUH 3BITHIN MaTepiad;

15-24 Gamu — 3aBOaHHS BHKOHaHE, aje OOTPYHTYBaHHS BIAMOBIII
HEJ0CTaTHE, y 3BITi AOMYIIEH] HE3HAYHI TPaMaTUYHI UM CTHJIICTUYHI TOMUJIKH;




10-14 GaniB — 3aBHaHHS BUKOHAHE YaCTKOBO, Y 3BITI JOIMYIIEHI HE3HAYHI
rpamMaTUYH1 YU CTUIICTUYHI TTOMUJIKH;

1-9 OGamB — 3aBgaHHS BHMKOHAHE YacCTKOBO, Yy 3BITI JOMYIIEHI 3HA4HI
rpaMaTU4Hl Y¥ CTUJIICTUYHI TOMUJIKH;

0 OaiiB — 3aBOaHHSI HE BUKOHAHE.

Kpurepii oriHioBaHHS 3HaHb 3700yBayiB Ha JIaDOpPAaTOPHOMY 3aHSTTI
(omiatoerbes Bia 0 mo 30 OaimiB):

25-30 GamiB — 3aBHaHHS BUKOHAHE B TOBHOMY OOCsI31, BIAMOBIAL BIpHA,
HABEJIEHO apTYMEHTAIIil0, BUKOPUCTOBYIOThCS MPO(deCciitHl TepMIHU, TPAMaTUYHO 1
CTHJIICTUYHO 6€3 TOMIIIOK 0(hOpMIICHHI 3BITHINM MaTepia;

15-24 OGamu — 3aBAaHHS BUKOHAHE, ajieé OOIPYHTYBaHHsS BIAMOBIII
HEJIOCTATHE, y 3BITI JOMYIIEHI HE3HAUHI IPAMAaTHYHI YU CTHJIICTHYHI IOMUJIKH;

10-14 GaniB — 3aBIaHHS BUKOHAaHE YacCTKOBO, Y 3BITI JOMYIIEHI HE3HAYHI
rpaMaTHyHl YU CTHJIICTHYHI TOMUJIKY;

1-9 OGamiB — 3aBHaHHS BHKOHAHE 4YacTKOBO, y 3BITI JONYIIEHI 3HA4HI
rpaMaTHyHl YU CTHIIICTHYHI TIOMUJIKY;

0 GamiB — 3aBJjaHHS HE BUKOHAHE.

IHigcymMKoBHA KOHTPOJIb.

Kpurepii ormintoBaHHs 3HaHb 37100yBayiB Ha AUQPEPEHIIINOBAHOMY 3aIIIKY:
I1JICYMOK OaJliB.

Ilepesik nuTaHb AJIA MIATOTOBKH 10 AU(epPeHUiHOBAHOIO 3AJIKY:
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. Bmznauntn 11D AC: X

. 3ammmcatu P mmo Bimomii 11D: W(p)=— =

. Buzpauutn 11O, AC: X
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. Buznauutn Wp jurst: 205+ 2y = 6.
. Bmsnauutu [1O, 306pazutu [IX 1 1. 1;
. Bmnauuti 1D AC:
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. 3anmcatu JIP mo Bimomii II®: W(p)=—=——"—
X 3p +2p+l
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Buxonartu:

11.

Buxonartu:

12.

Buxkonartu: 7

K1 Y

1

27p +3.6p+1
Z

3alucaTH WEgs;

3armucatd piBHIHHES AC B cTaHAapTHIHA Gopmi;
Busnauntu: T, d, K;

3aIucaTH MePexiIHY (PYHKITIO;

300pa3sHTH THIIOBY MePEXiTHY XapaKTePHCTHKY.

X € X1 Y

1

A J

Y
A/
A 4
u_)
A J

16p> +48p + 1
Z

3amucaTH WEkR;

zammcatu piBHAHHSL AC B cTaHmapTHINA GopMi;
BusHauuTH: T, d, K;

3aIUCaTH MePeXIAHY (YHKIIIIO;

300pa3UTH TUIOBY MePEX1IHY XapaKTePHCTHKY.

1
16p” +4.8p+1

,l
T
|

3aIHCATH WEgs]

3armucatd piBHAHHA AC B cTanaapTHiid Gopmi;
Busnauntu: T, d, K;

3aIUCaTH MePeXIAHY () YHKIIIIO;

300pa3sHTH THIIOBY MEPEXITHY XapaKTePUCTHKY.

X e

1
125p” +200p +1
Z

) 4
4
o
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Buxonartu:

3aluCcaTi Wegg:

3armucatd piBHIHHES AC B cTaHAapTHIHA Gopmi;
BusHauntu: T, d, K;

3aMucaTH MePexXiIHY (PYHKITIO;

300pa3sHTH THIIOBY MEPEXITHY XapaKTePUCTHKY.



14.

1 3
125p* +20p +1

Bukonaru: 7

- 3amcaTH WEeg; 3amucaTd piBHIHHES AC B cTaHAapTHIA QopMi;

- BusHauutu: T, d, K;
- 3aMucaTH MEePEXIIHY (YHKIIIIO;
- 300pa3UTH TUIIOBY MEPEXIAHY XapaKTEePUCTHUKY.

15. PiastHEA AC: 2 Y+ 6+ Y+ 27V = 6X
BusHauntu ctifikicTs AC 3rigHO KpuTepiro [ 'ypBHIIL.

Busnauntu ctiiikicte AC 3riqHO KpuTepiro Muxaiimosa.

16. PiBEstHES AC: 6 Y+ 6 Y+ y+ 2y =6X
Busnauntu ctiiikicte AC 3rimHO KpuTepito | ypBHILS.

Busnauntu ctiiikicte AC 3riHO KpuTepito Muxaiimosa.

17. PiBusgaHsg AC: 6 Y+ 6+ 7—2¥ = 6X
Busnauntu ctiikicte AC 3rimHO KpuTepiro | ypBHIL.

Busnauutu ctiiikicth AC 3rigHO KpuTepito Muxaimosa.

18. PiBHsaHS AC: 6 V+6V+3y+2y =6X
Busnauntu ctiiikicte AC 3ri1HO KpuTepiro [ ypBHIISL.

Busznauutu ctiiikicte AC 3riqHO KpuTepiro Muxaiinosa.

19. PiBugang AC: ¥+ 6V+ y+2y=6X
Busnauntu ctiiikicte AC 3rimHO KpuTepiro | ypBHILS.

Busnauntu ctiiikicte AC 3rigHO KpuTepito Muxaimosa.

20. PiBasaaHa AC: 6 V- 6V+ y+ 27 =06X
Busnauntu ctiiikicts AC 3rigHo kputepiio ['ypBHILs.

Busznauutu ctiiikicte AC 3riqHO KpuTepiro Muxaiinosa.

21. PiBusgaEA AC: 6 T+ 67+ 7-27=6X
Busnauntu ctiiikicte AC 3rimHO KpuTepiro | ypBHILS.

Busnauntu ctiiikicte AC 3rigHO KpuTepito Muxaimosa.

22. PiBaaaHA AC: 16 Y+ 67+ y+y = 6X
Busnauntu ctiiikicts AC 3rigao kputepiio ['ypBurs.

Busznauutu ctiiikicte AC 3riqHO KpuTepiro Muxaiinosa.

A J



23.  CTpyKTypHa cXeMa BUMIPIOBAJIBHOTO JIAHITIOTA.

24. BwusHauWTH 4YTIUBICTH MAaHOMETpA 31 IIKaJIO BUMiproBaHHs 1 MIla 1
KJ1acoOM TOYHOCTI 1,5.

25. Cxema i poOoTa HEBPIBHOBaKEHOT'O €JICKTPUYHOTO MOCTA.

26. Knacu TOYHOCTI NpUIaIiB.

27. Mertoau BUMIpIOBaHHS.

28. BuzHaunTH MaKCUMaJbHY HaBeJEHY IMOXHOKY BHUMIPIOBAJIHLHOTO
JIAHITIOTA CKIIAJAETHCS 3 TPHOX MEPETBOPIOBAYIB 3 KJIacOM TouHOCTI: 1, 1,2, 2.

29. (Cxema i npuHIUM J1ii MTHEBMATUYHOTO PEAYKTOpa.

30. Cxema i npuHIHAI JIIi EMHICHOTO MTEPETBOPIOBAYA.

31. Bwuau noxubOK BUMIpIOBaHHS.

32. BusHauuTH KBaJpaTHYHY HaBEICHY IMOXHOKY BHUMIPIOBAIBHOTO
JIAHITIOTA, IO CKJIAIa€ThCS 3 YOTUPHOX MEPETBOPIOBAUIB 3 KJIACOM TOYHOCTI 1.

33. TIlopir 4yTJIMBOCTI pUIAdy.

34, OpusMii BUMIpIOBaHHSA BUTpath. Cxema 1 OpUHOMO Al MIpHOL
manomu.

35. Cxema 1 mnOpuHOMO poOOTH JUJIATOMETPUYHOTO BHUMIprOBaya
TEMIEPATYPH.

36. Bwu3HauWuTH BIIHOCHY KBaJIpaTUUYHY MOXUOKY BUMIPIOBAHHS LIIJILHOCTI
BOJAM BHMIPIOBAJIBLHOT JIAHIIOTOM, M0 CKJIAJA€ThCS 3 JIBOX BHUMIPIOBaYiB
MEePETBOPIOBAYIB 3 KJIacOM TOYHOCTI | 1 nmiarmazonoM BumiproBanHs 2000 (kr/m3)

37. Cxema 1 mnOpuHIUO JAli TEPMOKOHAYKTOMETPUYHOTO Ta30BOI0
JETEKTOpa.

38. BwusnHauuTu BiJHOCHY MOXMOKY BU3HaueHHs nepiioro nmopora HKIIP
METaHy Ta30aHali3aTOpOM 3 KjacoM To4yHOCTI 1. MakcumanbHa KOHIIEHTpaIlis
MeTaHy, BUMiproBaHa razoanainizaropom Bianosinae HKIIP 1 gopieaioe 2,5 (%).
[Tepuuit nopir Bignosigae 10 (%) HKIIP.

39. Opunaumi BuMiproBaHHS THCKy. CxeMa 1 MPHUHIMI [ii PIAMHHOTO
TpyO4acToro MaHOMETpa

40. TloxuOka BUMIPIOBAILHOTO JIAHITIOTA.

41. Bwusnauurtu Butpaty OTB uyepe3 nacamok (3pomryBau) aiamerpom 10
(MM) 1 koedinienToMm BuTpatu U=0,9, SKII0 HAIJIUIIKOBUN THCK HEpe] HacaJKoM
ctaHoBHUTH 10 (M. BOJ.CT.)

42. IlpusHayeHHs TEXHIYHMX, Ja0OPATOPHUX 1 3pa3KOBUX MPHUIIAIIB.

43. BusHauuTH MiHIMaJIbHY 1 MaKCHUMajbHy BIJIHOCHY TOXHUOKY
TEPMOMETPA, 3 KJIaCOM TOUYHOCTI 2,5 1 nianazonoM BumiproBanusa 0+1500 (0C).

44. CTpyKTypHa cXeMma BUMIPIOBAJIBHOTO JIAHITIOTA.

45. BwusHauWTH 4YTIUBICTH MAaHOMETpA 31 IIKaJIO BUMiproBaHHs 1 Mlla 1
KJ1aCOM TOYHOCTI 1,5.

46. (Cxema i poboTa HEBPIBHOBAKEHOTO €JIEKTPUIHOTO MOCTA.

47. Krnacu TOYHOCTI mpUIaIiB.

48. Meronu BUMIPIOBAHHS.

49. Bu3HauWTH MaKCHUMaJbHY HaBeJeHY MOXHOKY BHUMIPIOBAIHHOTO
JIAHITIOTA CKIIAJAEThCS 3 TPHOX MIEPETBOPIOBAYIB 3 KJIacoM TouHOCTI: 1, 1,2, 2.



50. Cxema 1 IpUHIMI A1l THEBMAaTHYHOTO PEIYyKTOPA.

51. Cxewma i1 OpHHITUI J1i EMHICHOTO TIepETBOPIOBAYA.

52. Bwuau noxuOok BUMIPIOBAHHS.

53. BusHauuTH KBaJpaTUYHy HaABEJIEHY NOXUOKY BHUMIPIOBAIILHOIO
JIAHITIOTA, 1110 CKIIAJAEThCs 3 YOTUPHOX MEPETBOPIOBAYIB 3 KJIACOM TOYHOCTI 1.

54.  Tlopir yyTJIMBOCTI IpUIady.

55. Opuuuni BuMiproBaHHs BuUTpaTu. (CxeMa 1 NpUHLOMN Jii MIPHOi
manou.

IMoJgiTHka BUKJIAJAHHA HABYAJIBLHOI JUCIUILIIHHA

1. CymyiHHE BUWKOHAHHS PO3KIAAy 3aHATh 3 HABUAIbHOI JAWCIUILTIHH
(3moOyBaui BUIIOI OCBITH, SIKI 3aM3HUAIUCSA Ha 3aHATTSA, N0 3aHATTA HE
JIOTTYCKAKOTHCA ).

2. AKTMBHa ydYacTh B OOTrOBOpPEHHI HaBYaJbHUX IHTAaHb, ITOMEPEIHS
MiArOTOBKA IO NMPAKTHYHUX 3aHSTh, AKICHE 1 CBOEYaCHE BUKOHAHHS 3aBJlaHb Ta
000B’s13KOBE BUKOHAHHS CAMOCTIHHHMX 3aB/IaHb HaJaHUX BHKJIAJaueM.

3. KopucryBatrcs MOOUTEHUMH TTPUCTPOSIMH 1] Yac 3aHATTS J03BOJISIETHCS
TIJIBKH 3 JIO3BOJTY BUKJIaJada i TUTbKH 3 HaBYaJIbHOKO METO¥O.

4. 3n00yBay BUIIOI OCBITH MOXKE MEPEriaaTh pPiBeHb CBOIX OIIHOK Ta
HAaKOMMYEHI Oanu 3a JOMOMOrOK JKypHady, OOJIIKy HaBYaJbHUX 3aHATH
HABYAJIbHOI TPYIIH, 1110 MICTUTHCS Y BUIBHOMY JOCTYTII.

5. J103BOMSIEThCSL  TIEpECKIaaHHsI Oyab-sIKOTO EKCIPEC-KOHTPOII0 B pasi
OTPUMAaHHSI HE3aJ0BUTHHOI OITIHKH.

6. [TinBUIIEHAS] TMOTOYHOI OIIHKU JTO3BOJSETHCSA TpoTsAroMm 10 AHIB micis
3aHATTS.
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