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BCTYII
AHoOTaNIis

Jlucuumutina Opi€eHTOBaHA Ha MIATOTOBKY (axiBIiB OakamdaBpChbKOrO pIBHA [0
BUPIIIEHHS 1HXXEHEPHUX 3a7a4 y cdepl po3poOKu, MOJEpHI3alli Ta iHTerpalii cucteM
ABTOMATUYHOI'O KEPYBaHHA MPOCTUMH 00'€KTAMH XOJIOAOMOCTaYaHHS.

Juciumuiina « ABTOMAaTU3allisl X0J0AUIbHUX YCTAHOBOKY 3aiiMae KIIOYOBE MICLE Y
MIATOTOBLI CYYaCHUX 1HXKEHEPIB y Taly3l HU3bKOTEMIEPATYpPHOI TEXHIKHM Ta CUCTEM
KUTTe3a0e3neueHHsl. BoHa BHBYa€e NpPUHIMNM, METOAM Ta TEXHIYHI 3aco0u JJist
KOHTPOJIIO Ta YNpaBliHHA MpoliecaMd BHUPOOHUIITBA MTy4yHOro xosoay. CydacHa
OPOMUCIIOBICTh  XOJIOAY HEpPO3pPUBHO TOB'sI3aHi 3 nudposizauiero. lleit kypc
CIIpSIMOBaHMI Ha 3a0e3MNedeHHs HaliHOI, eHeproedeKTHuBHOI Ta Oe3meyHoi poOoTH
KOMIIPECOPHO-KOHACHCATOPHUX arperariB, TEIJIOOOMIHHMX arapariB Ta JOMOMIXKHUX
cucteM 0Oe3 TOCTIMHOT ydYacTi JIFOAMHU. ABTOMaTH3aIlisl JO03BOJSE ONTUMI3YBaTH
TEPMOJMHAMIYHI TPOIECH Y PEAIbHOMY Yacl, 3BOASYM IO MIHIMYMY BIUIMB JIFOJICHKOTO
YUHHUKA.

Jucriumuiina 3a6e3nedye 3aCTOCOBYBAHHS OTPUMAHUX HAaBUYOK MPH MPOEKTYBaHHI
XOJIOAWIBHUX YCTAaHOBOK, Y TOMY YHCII 1 MpU po3poOIl po3aiaiB KBamidikamiiHoT
poboTH.

Kiro4oBi cjioBa: xonouibHa yCTaHOBKA, CUCTEMa aBTOMAaTU3allli, IPOEKTyBaHHS,
eKCIUTyaTallisl, MOHTaXX, BUIPOOYBaHHS.

Abstract

The discipline is focused on training bachelor-level specialists to solve engineering
problems in the field of development, modernization and integration of automatic
control systems for simple refrigeration facilities.

The discipline "Automation of Refrigeration Plants" occupies a key place in the
training of modern engineers in the field of low-temperature technology and life support
systems. It studies the principles, methods and technical means for monitoring and
managing the processes of artificial cold production. The modern refrigeration industry
Is inextricably linked with digitalization. This course is aimed at ensuring reliable,
energy-efficient and safe operation of compressor-condensing units, heat exchangers
and auxiliary systems without constant human intervention. Automation allows you to
optimize thermodynamic processes in real time, minimizing the impact of the human
factor.

The discipline ensures the application of acquired skills in the design of
refrigeration units, including in the development of sections of the qualification work.

Keywords: refrigeration unit, automation system, design, operation, installation,
testing.



1. Onuc HaBYAJIBHOI JUCHHUILTIHA

HaiimenyBaHHS MOKa3HUKIB

lamy3s 3HaHB, CHICHIATBHICTD
(ocBiTHS Mporpama), OCBITHIN
piBEHb

XapakTepucTUKa HaBYAJIbHOT
JUCUUILTIHA

neHHa hopma

3aouyHa popma

HaBYaHHS HaBYaHHS

KinbkicTh kpeautiB — 4 O06oB's13k0Ba

lNany3s 3HaHb: 14 "Enextpuyna

' imkenepis” N
Mogynis — 1 Pix miaroToBku:
3MiCTOBUX MOJYIIB — 2 4-i 4-i
CemecTtp
Enexrponnuit anpec PITH/] — —
Ha caiiti YHiBepcuTeTy 8-it 8-it
CremnianpHicTb: 142"EHeprerndne Jlextui

[nuBiTyansHe HAyKOBO- ManIuHOOyyBaHHS" 15 rox 6 Tox

JOCTIIHE 3aBIaHHsA OcaitHs nporpama: "Xoa01uabH1 I[TpakTHYHi, ceMiHapCchKi

(nassa) MAalIMHH 1 yCTaHOBKH"

_ 15 ron. 6 rox.
3arajbpHa KUIbKICTh TOJIUH — Jlaboparopui
120 15 rox 6 ron

Camocriiina po6oTa

TvxHEBUX TOOUH IS JEHHOT

75 ron 102 rog

(hopmMu HaBUAHHS:

i OcBiTHIif piBeHb: IEPIIHA
ayIUTOPHUX — 3;

% IaauBinyanepH1 3aBIaHHSA: —
(GakamaBpCHKUIA) LAY a

CaMOCTIITHOT poOOoTH Bijt KOHIPOJIH: 3aiK

CTyJleHTa — 5

dopma KOHTPOJIIO: yCHA

2. MeTa BUBYEHHS HABYAJbHOI TUCIHUILIIHA

MeTor0 BHBYEHHS HAaBYaJBHOI JUCIMIUIIHK "ABTOMaTH3aIlld XOJOIHUIBHUX
ycTaHoBOK" € (hOpMYBaHHS y CTYIEHTIB BIAMOBITHO JO OCBITHBO-MPOGECiHHOT
MPOTrpaMu TAKUX KOMITETCHTHOCTEH:

®K 5. 3parHicTh po3p00IATH eHepro30epirardi TEXHOJOTil Ta €HEeproomaaHi
3aXOM M1J Yac MPOEKTYBAaHHS Ta €KCIUTyaTallli eHepreTUYHOro 1 TEMI0TEXHOJIOTTYHOTO
oOnaHaHHS.

®K 7. 3pmatHicTe Opath ydacTb y poOoTax 3 pPO3POOKH 1 BIPOBAIHKCHHS
TEIJIOTEXHOJIOTTYHUX MPOLIECIiB Y XOJ1 MIJTOTOBKM BUPOOHUIITBA HOBOI MPOJYKIIII,
MEPEeBIPATH SIKICTh MOHTa)XXy ¢ HaJlaro/)KeHHsT NpW BUIOPOOYBaHHSIX 1 3/1a4l B

€KCIUTyaTallll0 HOBUX EHEPreTUYHUX 00’ €KTIB Ta CUCTEM.




®K 8. 3parHICTe BHM3HAYaTH PEXHUMHU EKCIUlyaTalli EHEpreTMYHOro Ta
TEIUIOTEXHOJOTTYHOTO  OOJIaIHaHHA Ta 3acTOCOBYBaTHM CIOCOOM  PALlOHAIBHOIO
BUKOPUCTaHHS CUPOBUHHUX, CHEPreTUUHUX Ta 1HIIUX BUJIIB PECYPCIB.

@K 14. 3natHicTh NpUKWMATH PIIIEHHS B MPOLECI BUPOOHUIITBA €HEPreTUYHOI Ta
TEXHOJOTIYHOI MPOJYKIIi 3 ypaxyBaHHSM BHUMOI $IKOCTi, HaJIMHOCTI i BapTOCTI,
TEPMiHIB BUKOHAaHHS, OXOPOHM Tpall Ta €KOJOTYHOI YHUCTOTH BHPOOHUIITBA
XOJOJIUIBHUX YCTAHOBOK Ta CUCTEM KOHAMIIIIOBAHHS.

®K 16. 3matHICT, pO3pOOJISATH €Hepro30epiraroyi TEXHOJOT1l Ta €HEProolaaHi

3axX01u HiI[ qac IMPOCKTYBAHHA Ta eKCHJ'IyaTaI_[ﬁ CHCPTCTHUYIHOT'O 1 XOJIOANJIBHOI'O

0o0JIagHAHHS Ta CUCTEM KOHIUIIFOBAHHS.

3. IlepenymoBH AJis1 BUBUYEHHSI AUCIUILIiIHA

[lepenymoBaMu i1 BHBUCHHS JHCIHMIUIIHM "ABTOMATH3allisl XOJOJMJIBHHUX
YCTaHOBOK" € JUCIUTIIIHU

— "®dizuka";

— "TemmomacooOMiH";

— "EnexrporexHika";

— "TexHiuna TepMouHaMika".

4. OuikyBaHi pe3yJbTATH HABYAHHS

BuBuenHs HaBuYaiabHOI JUCHUIUTIHM "ABTOMATH3allisl XOJOAMJIBHUX YCTaHOBOK"
nepenbayae GopMyBaHHS Ta PO3BUTOK Yy CTYACHTIB TaKUX MPOTPAMHUX PE3yJIbTaTiB
HABYaHHS:

ITP10. IInanyBaTé 1 BUKOHYBaTH €KCIIEPUMEHTAIBHI JOCIIKEHHS 32 JJOTIOMOT OO
IHCTpYMEHTaIbHUX 3ac00iB  (BUMIPIOBIBHUX TMPUJIAAIB), OIIHIOBATH MOXUOKHU
MIPOBEAEHHS JIOCTII)KEHb, POOUTH BUCHOBKHU.

I1P14. 3actocoByBaTM HOPMHU IHXKEHEPHOI MPAKTUKH y cdepi eHepreTHIHOTO
MaIlIMHOOY1yBaHHS.

P 22. 3xaTu 1 po3yMiTH NPUHLHUOU POOOTH XOJOJMIBHHX CHUCTEM Ta MEPEXK,
CUCTEM KOHJUIIIIOBAHHS, CHUJIOBOrO 0OOJIaJlHAHHS CyIIHOBUX Ta CTalllOHapHUX
XOJOMUIBLHUX YCTAaHOBOK, IPUCTPOIB Ta YMITH BUKOPUCTOBYBATH 1X JUIsI BUPIMICHHS
MPaKTUYHKUX MPo0JieM y npodeciitHii qisTbHOCTI.
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IIP 30. 3satu 1 pO3yMITH TEOPETUYHI OCHOBH METPOJIOTii Ta TEIIOTEXHIYHUX
BUMIpPIOBaHb, NMPUHUUIN POOOTH MNPUCTPOIB aBTOMATUYHOIO KEPYBaHHS, DPEIECHHOTO
3aXMCTy Ta ABTOMATHKW, MAaTU HaBUYKMU 3AIMCHEHHS BIAMOBIIHUX BHUMIPIOBaHb 1
BUKOPHUCTAHHS 3a3HAYEHUX MPUCTPOIB JIJIsl BUPIIEHHS NpodeciiiHUX 3aBAaHb.

IIP 31. 3Hatu npuUHIUOK poOOTH MAIIWH, anapaTiB Ta aBTOMAaTU30BaHUX CUCTEM

Ta YMITH BUKOPHUCTOBYBATH iX Il BUPIMICHHS MPAaKTUYHUX MpoOsieM y npodeciiiHii

TISUTBHOCTI.

5. [Iporpama HaBYAJIbHOI TUCUMILTIHU

Monyas 1

3micToBuii moayab 1. OcHOBU Teopii aBTOMaTH3allil XOJOJUIBHUX YCTAaHOBOK
(XVY).
Tema 1. Knacudikariiss aBTomaTuaHux cucteMm. O0’€KTH peryatOBaHHS Ta 3aXHUCTY.

XV sk 00’ €T peryitoBaHHs Ta 3axucty. [1, ct. 7-12]; [12, ct. 6-25].

Tema 2. HeoOxiaHICTh peryiroBaHHs, OCHOBHI Ta JIOMTOMDKHI 3aj1a4ul perytOBaHHS
XV.[1,cr. 13-26]; [4, cT. 115-128]; [8, ct1. 27-32].

Tema 3. [lpuniunu BUpiIEeHHS OCHOBHOT 3aj1a4i aBTomatuzarii XV. [4, ct. 138-
159]; [9, cTt. 23-57].

Tema 4. Kiacudikamis Ta XapakTepUCTHKA CIIOCOOIB  aBTOMATHYHOTO
peryoBaHHs XojomonpoaykruBHocTi XV, [8, cr. 33-47].

Tema 5. ABTomMaTH4yHE PEryJIIOBaHHS XOJIOJONPOMTYKTUBHOCTI KOMIIpecopiB XVY.
[1, cT. 10-13]; [8, ct. 70-74].

Tema 6. ABTOMaTHUYHE peryatOBaHHs poOoTH KoHaeHcaTopiB XY. [1, cT. 29-45].

Tema 7. ABToMaTHUHE peryIIOBaHHs 3allOBHEHHS BUNapHUKiB XVY. [1, cT. 29-45].

Tema 8. Tepmoperymtoroui BenTwii (TPB). Bunu ta mpunmun po6ortu.[1, ct. 29-
45].

Tema 9. HeoOxigHicTh Ta 3araibHi MPUHIIUIN MOOYIOBU CUCTEM aBTOMATUYHOTO
3axucty XV. [1, ct. 49-57].

3micToBuii MoayJib 2. OCHOBU PO3pOOKH BY3JIiB Ta CXeM aBToMaTm3allii XY.
Tema 10. 3aranpHi eneMeHTH NPUIAAiB aBTOMAaTH3amii. BukoHaBYl MeXaHIi3MH 1

perymioroui opramu. [3, cr. 4-17]; [4, c. 7-23]; [5, ct. 8-20]; [7, ct. 8-27]; [8, cT. 23];
[10, ct. 96]; [12, cT. 6-25].



Tema 11. Enementu npunazaiB aBromatu3auii. Jlatuuku, pene, mepeTrBoproBadl,

BTOPUHHI TpWiIaad, 3aco0u inauKarii. [3, ct. 4-17]

Tema 12. OcHoBu miadopy npuiaaiB aBTomMaTH3alii ogH000 ekTHOI XY. [2, CT.

32-68]; [4, ct. 49-65; [5, ct. 34-52]; [7, ct. 63-85].

Tema 13. OcHOBH pPO3pOOKKM BY3JIB Ta NPUHIMIOBUX CXEM KOMIUIEKCHOI

aBTOMaTu3aIii 01H000 ekTHUX X Y. [5, cT. 53-64]; [7, cT. 86-105].

Tema 14. Po3poOka NPUHIMIOBUX CXEM NYJbTIB KOMIUIEKCHOT aBTOMaTH3aIlii

onHo000’extHHX XVY. [4, cT. 66-72]; [6, cT. 53-63]; [7, cT. 106-131].

Tema 15. ABromatuzoBani cuctemu ymnpasiiHHA (ACY). CTpykrypa, TeXHIUHE

3abesneucHHss ACY. MikporporiecopHi cucteMu. Mikporporiecopy i KoHTpoJepu. [3,

cT. 33-58]; [4, ct. 46-49, 71-77]; [5, c1. 72-85].

TeMaTHUYHUH IJIaH HABYAJIBLHOI TUCIUILIIHA

KinbkicTh roand

neHHa popma 3aouyHa (popma
HazBu 3mMicTOBUX MOJTyIiB 1 TEM o y TOMY 4HCIi o y TOMY uncii
: :
1 R = A 1 (2 B = =1 )
3micToBuii MmoayJb 1. OCHOBH Teopii aBTOMATHU3aIlli XOJ0JMIBHUX YCTaHOBOK (XVY).

Tema 1. Kitacudikariiss aBToMaTHIHUX
cucreMm. O0’ekTu p’eFYJ'IIOBaHHSI Ta 6 1 i i 5 9 1 1 1 6
3axucTy. XY gK 00’€KT perylioBaHHs Ta
3aXHCTY.
Tema 2. HeoOXigHICTh perytoBaHHS,
OCHOBHI Ta JOHOMDKHI 3a7a4il 6 1 - - 5 7 - — - 7
perymoBaHHsa XVY.
TeMa.3. [TpuHtnnu BHPILICHHS OCHOBHOI 6 1 B ) 5 9 1 1 1 6
3aaul asToMaTu3amli X V.
Tema 4. Kitacudikariis Ta xapakTepucTHKa
Croco0iB aBTOMAaTUYHOTO PETyIIOBAaHHS 10| 1 2 2 5 7 - -1 - 7
X0JIOZJONPOAYKTUBHOCTI X VY.
Tema 5. ABToMaTu4He PEry/OBaHHS 11 5 5 2 5 8 I 8
XOJIOAOMPOAYKTUBHOCTI KOMIIpecopiB X VY.
Tema 6. ABTOMaTI/ILIH.e peryJIrOBaHHsA 10l 1 2 5 5 v N v
poboTu KoHaeHcaTopiB XVY.
Tema 7. ABTOMaTHUHE PETYIIOBaHHS

Py ol 1| 1| 25|z |f1fz]s
3alI0BHEHHS BUIAPHUKIB XY.
Tema 8. Tepmoperymtoroui Bentuii (TPB). 7 1 1 i 5 8 I 3
Bunu Ta npuHmun po6oTH.
Tema 9. HeoOxiaHicTh Ta 3araiabHi 10 1 2 2 5 9 1 1 1 6

NPUHIMIH T0OYJJOBU CUCTEM




KinbkicTs roauy

neHHa Gopma

3a04Ha Gopma

Ha3Bu 3MiCcTOBHUX MOAYJIIB 1 TEM

y TOMY YHUCIi

y TOMY 4YHuCIi

o o
= =
3 T 4 2 To] =
1 I I = 2 N N = -1
ABTOMATUYHOIO 3axucTy XVY.
Pa3om 3a 3microBuM Moaynem 1 751 10 | 10 | 10 |45 75 | 4 | 4 | 4 | 63
3microBuii Moayab 2. OCHOBY BUKOPUCTAaHHA cydacHUX nporpaMHux komiuiekcis CAIIP B
€HeproMannHoOy TyBaHHI.
Tema 10. 3aranbHi e1eMEHTH MIPUIIAJIIB
aBroMaTru3arli. BukoHaBui MexaHi3MH 1 7 1 1 - 5 8 1 - 1 6
pErysrordl Opradu.
Tema 11. Enementu npumnaiis
aBTomaru3zariii. Jlatauku, pene, 7 B B 2 5 7 B 1 B 5
MepeTBOPIOBAY1, BTOPUHHI ITPHUIIAIH,
3acoOu IHMKAIIII.
Tema 12. OcHoBu migOopy NpusIaais
, . 7 1 1 - 5 7 - -1 - 7
aBToOMaru3arii ogH000’ ekTHOT X V.
Tema 13. OcHOBH po3p0oOKH BY3JIIB Ta
MIPUHIIMIIOBUX CXEM KOMIUIEKCHOT 8 1 1 1 5 9 1 111 6
aBToMaTu3alii 0qHO00 eKTHHX XY.
Tema 14. Po3poOka IpUHIIMTIOBUX CXEM
MYJIBTIB KOMIUIEKCHOT aBTOMAaTH3aIlii 8 1 1 1 5 7 - - - 7
0JIH000’€KTHUX XY
Tema 15. ABTOMaTH30BaHI CUCTEMHU
ynpasiiaas (ACY). Ctpykrypa, TeXHIUHE 8 1 1 1 5 7 I 7
3abe3nedyeHHss ACY. Mikporpo1iecopHi
cuctemMu. MiKponpo1iecopy i KOHTPOJIEPH.
Pazom 3a 3micTroBuM MoaynieM 2 45 5 5 5 1301 45 2 2 2 39
Yebororoamu | 120 | 15 | 15 | 15 | 751120 | 6 6 | 6 |102

Temu NPAKTUYHHUX 3AHATH

KinekicTs rogua

SJ\/le] Hazga temMu JICHHA 3a04YHA
dbopma dbopma
1-it Cemectp

1 AHari3 XapaKTEepUCTUK €JIEMEHTIB Ta THIOBHX 5 1
€JIEMEHTapHUX JIJAHOK CUCTEM aBTOMAaTHU3AIlli.
Knacudikanis, npusHayeHHs 1 XapaKTEepPUCTUKA OCHOBHHUX

2 | eremMeHTIB aBTOMAaTHYHHUX MPUCTPOiB. PO3poOKa cTpyKTypHOI 2 1
CXEMHU €JIEMEHTIB 3aJaHOT0 MPUCTPOIO.

3 | Komr’rorepne kepyBanus XVY. 2 -

4 BuBueHHs KOHCTPYKIIIN Ta XapaKTEepPUCTHUK peje Ta 5 1

pEryJsiTOpiB TEMIEPATYPHU TA TUCKY.




JlocnimpKeHHs 3a1€KHOCTI IEPErpiBy NapH XOJOA0AreHTy Y
5 | BUapHUKY XOJOIUIBHOT YCTAaHOBKH BiJ] HacTporoBaHHs TPB 2 1
1 peXKUMHHX IaPAMETPIB.
6 JocnimxkeHHs e(i)eKTI/IBI.{OCTi CHOCO0IB PEryJIIOBAHHS 2 1
XO0JI0TONTPOTYKTUBHOCTI YCTAHOBKH .
7 CxJtalaHHs TUTIOBUX CXEM BiIBEJICHHS MAcTHII 3 BUTIAPHHKIB 9 i
Ta B1JITaBaHHS CHITOBOI ITyOH.
3 CmaanHﬂ CTPYKTYPHHX CXEM aBTOMATHIHOTO 3aXHCTY, 1 1
CUTHAJII3BAIlii Ta KOHTPOJIIO YCTAHOBKH 3a/IaHOTO THUITY.
PA3OM 15 6
Temmu s1adopaTopHUX 3aHATH
KinbkicTs Toun
Ne
o Ha3sa temu JIIcHHA 3a049Ha
dopma | dopma
1 BuBueHHs .KOHCprKIIiﬁ Ta XapaKTEPUCTHK pejie Ta 9 1
PETYISITOPIB TEMIIEPATYPH.
) BuBuenns .KOHCprK.uiﬁ Ta XapaKTepUCTUKU pelie Ta 9 1
PETYISITOPIB MEPErpiBy napu
3 | BuBueHHs KOHCTPYKIIiH Ta XapaKTEPUCTUKU PIBHS PLAMHU 2 -
4 BuBuenns .KOHCTp}/KHiﬁ Ta XapakTepUCTHKH pere Ta 9 1
PETYISITOPIB TUCKY B KOHJIEHCATODI.
5 BI/IB‘IGH.HH IITKaJI HACTPOIOBAHHA 1 Jl1alma3oHiB poOOTH 2 1
IPUJIAJiB AaBTOMATHKH .
6 Po3po6ka mpuHIIMIIOBHX CXEM BY3JIiB aBTOMATH3aIi1 IJIs 5 1
3agaHux ogHo00’ ekTHnX CXYV.
. Po3po6ka MpUHIIMTIOBUX CXEM MYJIBTIB KOMIUIEKCHO1 2 i
apromatu3aiii ogH000 ekTHIX CXVY.
g BI/IB‘{eH.HH IIKaJ HACTPOIOBAHHS 1 1ama3oHiB poOOTH 1 1
PHUJIAJiB AaBTOMATHKH .
PA3OM 15 6
CamocriiiHa podora
Posmogin rogwH caMmoCTiiHHOI POOOTH MJIS CTYACHTIB JEHHOI Ta 3a04YHOi
dbopMrHaABYAHHS:

— MIATOTOBKA 10 JIEKIIMHUX 3aHATh — 1 roauHa Ha 1 JIeKIio;

— IIATOTOBKA 710 JJabopaTopHHUX podiT — 2 roxa/1 poboTa,

— HanucaHHs pedepariB, €ce, BUKOHAHHA PO3PAXYHKOBHUX, PO3PaXyHKOBO-
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rpadiuHux abo rpadiuHUX poOIT, TOMAUIHBOI KOHTPOJBHOI pOOOTH, MEpeKIady,
aHAMITUYHUNA OIJIAN, aHalll3 MPAKTHUYHUX, NPOOJEeMHHUX cuTyaliil (oOcAr oaHiei
poOoti 10-20 apkymiB A4) — miHiMyM 15 roaus Ha 1 po6Gory;

— MATOTOBKA O KOHTPOJIbHUX 3axoaiB — (15-30) roa. Ha 1 3axi.

Po3moain yacy camocTiiiHOI podoTH

KinepkicTs rogua

Ne Bua pobotu IeHHA | 3304ma

3/m dbopma bpma

1 | IlinroroBka 1o jeKiii 7 6

2 [TigroToBka 10 1abopaTOpHUX POOIT 15 14
4 | [ligrotoBka pedepatiB/ po3paxyHKoBO- rpadiyaux abo rpadivHux poOiT 30 60
7 [TigroroBka A0 icIuUTy 23 22
PA30OM 75 102

6. MeToau HABYAHHS, 32C00M TIarHOCTUKH Pe3yJIbTATIB HABYAHHSA Ta METOIU

iX IEMOHCTPYBaHHS

HaGyrTss 3m00yBauaMu KOMIIETEHIII 3a0e3MedyeThCs depe3 3acCBOEHHS
HaBYAJHLHOTO MaTepialy y BUTIISII JICKIIHHUX, TPAKTUIHUX 3aHATH Ta CAMOCTIHHOT

pPOOOTH CTYICHTIB.

OCHOBHUMU METO/IaMH HaBYAHHS 3 AUCIUILIIHU €:

1. TlosicHIOBaNBHO-UTIOCTPATUBHUN METOJ, 32 JOMOMOTOI0 MOBITOMJICHHS Ta
3aCBOEHHA 1H(poOpMAIi Ha JEKIIHHUX Ta MPAKTUYHUX 3aHATTAX CIOBECHUMHU U
HAaOYHUMU 3aco0amu.

2. TlpobneMHUii METOJl, KOJMUM Ha TMPAKTUYHUX 3aHATTSIX YTBOPIOIOTHCS
MIOITYKOBI CHUTYyaIlli, pO3BUBAETHCS AKTHBHICTh, CAMOCTIMHICTH, TBOPYI 3110HOCTI
3100yBaviB OCBITH.

Sk Hao4HMI MaTepiall Ha JIEKIIISX 3aCTOCOBYIOThCSI MYJIBTUMEIIHI CIaliIu Ta

JIEKIIHI JeMOHCTpaITii.

3 MeToI PpO3’SICHEHHS HaWOUIbII CKIAQJIHUX MHUTaHb JUCIUIUIIHU Ta
MIJBUILECHHS SKOCTI BUKOHAHHS 3aBJaHb MPAKTUUYHUX POOIT MPOBOMASITHCS TPYMOBI

Ta IHIWUBIAYaJIbHI KOHCYJIbTAIIll 32 PO3KJIaIoM Kadeapu.
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7. ®opMHU OTOYHOI'0 TA MiICYMKOBOI'0 KOHTPOJIIO

JlocsirHeHHd cTyieHTa OLIHIOIThCA 3a 100-0aapHOI0 CUCTEMOIO Y HIBEPCUTETY.
[TincymKoBa OILIHKAa HABYAJIBHOTO KYpCY BKJIIOYA€E B ce0€ OLIHKA 3 MOTOYHOIO
KOHTPOJIIO 1 OLIHKHU 3aKJIIOYHOTO €K3aMEHY. Y KOXHOr0 KOMITIOHEHTa CBOSI 4acTKa B
3arajbHId CUCTEMI OI[IHOK. Y MPOMIXKHUX OI[IHKAaX CTYJIEHT MOXe HaOpaTh MaKCUMyM
60 oOaaiB. Ili1 KOMIIOHEHTOM NPOMDKHUX OLIHOK PO3YMIIOTbCSI MOTOYHI OLIHKH
OPOTATOM CEMECTPY (aKTUBHICTb, y4acCTh B IUCKYCISAX; BUKOHAHHS 3aB/IaHb Ta IHIIIE).
[TuToma Bara 3aKjIIOYHOTrO 3aJIIKy B 3arajbHiid cuctemi ouiHok — 40 faui. IIpaBo
3/1aBaTH 3aKJIIOYHMM 3aJ1IK HAJAETHCS CTYACHTY, SIKId 3 ypaxXyBaHHSIM OTpUMaHHUX OajiB
OPOMDKHHUX OIIIHOK 1 3aKJIFOYHOTO 3aJiKy MOKe HaOpatu pa3oMm He MmeHiie 60 Oadxis.
[TincymkoBa OIliHKa HaBYAJIBHOTO KYPCY € CYMOIO MPOMDKHUX OI[IHOK 1 OLIIHKHU 3aJTIKY.
[ToToyHUN KOHTPOIL MPOBOAUTHCS HA KOXKHOMY MPAKTHUYHOMY 3aHATTI Ta 3a
pe3ylibTaTaMy BUKOHAHHS 3aBJaHb CaMOCTIiHOT poboTu. Bin nepenbavae oriHOBaHHS
TEOPETUYHOI MIATOTOBKH 37100yBaviB BUIIO1 OCBITH 13 3a3HaY€HO1 TeMH (y TOMY YHUCII,
CaMOCTIHHO ONpallbOBAaHOTO MaTepiaily) MiJ 4ac poOOTH Ha MPAKTUYHUX 3aHATTSIX.
3apaxyBaHHs KPEIWTIB HABUAIBHOI'O KypCY MOJKJIMBO TUIBKU MICIS JOCATHEHHS
pe3ynbTatiB, 3amnanoBannx PITHJI, mo BupakaeTbcs B OJHINA 3 MO3UTUBHHUX OIlIHOK,

Hepe,ﬂ6a‘IGHI/IX YNMHHHUM 3aKOHO/JaBCTBOM.

12



Bignosini Ha
J1adopaTopHUX Kpurepii oniHioBaHHA
3aHATTAX

PoGora BuKOHaHa mpaBUIBHO. BigmoBine mo poOOTi mpaBuiIbHA, MMOBHA, JIOTIYHA,

2 MICTHTh aHaji3, CHCTEMAaTH3allil0, Yy3arajJbHEHHS, BHKOPHCTaHI MDKIIPEIMETHI
3B’SI3KH, MICTUTh apT'yMEHTOBaH1 BHCHOBKH.

1 Po6oTa BuKOHAaHA YacTKOBO. BifmoBigk mo poOOTi 4acTKOBO MpPaBHIIbHA, MICTHTh
HETOYHOCTI, HEIOCTaTHHO OOIPYHTOBAHA.

0 Po6oTa He BukoHaHa. CTyaeHT He Ja€ BiAmoBini abo BiINOBiIe MICTUTH 3HAYHY
KUIBKICTh CYTTEBUX MOMMJIOK.

Maxcumanvua xinbkicme 6anie 3a 0ano0 GoOpMoI0 KOHMPOIO cmanosums 28 0 denHoi popmu
Hasyanusa ma 24 3a 3a04Ho0 GopMoro HasuanHs(8i0noeiono 7 ma 6 pobim no 4 banu).

IMiaroroBka pedepary/
PO3pPaxyHKOBO-
rpagiunux ado

rpagiyaux pooiT

(B my>xKax aiist 309HOL
dopmm)

Kpurepii ouiHroBaHHA

15 (24)

3mict  pobGoTu  BimmoBimae  oOpaHid  TeMi; HAsABHICTH  YITKO
chopMyIbOBaHOI MPOOJIEMH; aJCKBATHICTh (OPMYIIIOBaHHS 00 €KTa,
mpeaMera, METH Ta 3ajad  JOCHIDKCHHS; HasSBHICTh IOCHJIAHb Ha
BUKOPUCTaHy JIiTepaTypy Ta BIANOBIAHICTE OQOpMIICHHS poOOTH
CTaHJApTYy; BIAMOBIIHICT BUCHOBKIB METI Ta 3aBJaHHIM JOCIIHKCHHSI.
PoGoTa BUKOHYBajnach CHCTEMAaTHYHO Ta BUACHO IOJIaHA HA TIEPEBIPKY
HAaYKOBOMY KEPIBHUKY Y BIAMOBIAHOCTI 13 TIJITAaHOM BUKOHAHHS.

12 (18)

3micT poOoTH BimmoBigae oOpaHid TeMi; ajie Mae MOBEPXHEBHM aHai3,
MarepiaJl BUKJIAJCHO HEMOCTIOBHO Ta HeoOrpyHroBaHo. PobGorta
BUKOHYBQJIACh HE CHCTEMAaTHYHO Ta TOJaHa Ha TEPEBIPKY HAYKOBOMY
KEPIBHUKY 3 TIOPYIICHHSM IUIAaHY BUKOHAHHS KypCOBOi pOOOTH.

8 (12)

CTyzneHT BiITBOPIOE 3HAYHY YAaCTUHY TEOPETUYHOTO MaTepiaily, BUSBISE
3HaHHS 1 PO3YMIHHS OCHOBHHMX IIOJIOKEHb 1 JHUIIE 32 JIOMOMOTOIO
BUKJIaJ[a4ya MOE BUIPABIIATH MMOMUIIKH, Cepell SKUX € 3HauHa KUIbKICTh
CYTTEBUX.

4 (6)

CryneHT BUSIBIISIE 3HAHHS 1 pO3yMIHHS OUIBIIOCTI MOJIOXKEHb, aJie JIUIIE 32
JIOTIOMOTOI0 BHKJIaJ]adya MOJKE BHIIPABJISTH TIOMHJIKH, CEpell SKHX €
3HAYHA KUIbKICTh CYTTEBUX.

Po6oTa He HOCHUTH AOCHIAHHULIBKOTO XapakTepy, HE Mae€ aHali3y 1 He
BIJIMOBila€ BUMOTaM, sIKi Mpen sIBISIOThCSA. Y poOOTI HeMae BHCHOBKIB
ab0 BOHM HOCSITh JICKJIAPATUBHUM XapakKTep.

Maxcumanvha Kinvkicms 6anié 3a 0aHOW GopMO KOHMPONO cManosums 32 05l OeHHOT
popmunasuanns (2 pobomu no 16 6anie) ma 36 3a 3aounoio popmoro nasuanms (2 po6omu no 18

oanis).
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3aJik

Kpurepii oniHoBaHHA

40

BignoBigs joriuHo moOynoBaHa, CTYAEHT YITKO Ta CTHCIO BHUKIAJa€ Marepia,
noka3ye rIMOOKi 3HaHHS 3 TMUTAaHHS OUIeTY, MMiJ Yac JOTMOBiNI BIEBHEHO 1 JOKJIAIHO
BIZITOBIIA€ HA ITOCTABJICH] 3aIIMTaHHS.

35

CTyneHT CHpOMOXKHHK 4YITKO Ta CTHUCIO 3pOOUTH JOMOBiAb, Ja€ TPaBHIBHY
BIJIMOBI/Ib HA 3alMTaHHS OUIETY, ajie He 3aBXKIM YIIEBHCHUU B apryMEHTAIlil, Yd HE
3aBXIM KOPEKTHO 11 popMytoe.

30

CTymeHT CIpOMOKHHUU YITKO Ta CTUCIIO BIAMOBICTA Ha MUTAHHS OUIETY, HAJICKHO
OOTpYHTOBY€E MaTepiai, aje JOIMyCKae CYTTEBI HETOYHOCTI Yy BIANOBIIAX Ha
3alUTaHHS.

25

CTyZneHT COpOMOKHHMM YITKO Ta CTUCJIO BIANOBICTM Ha MWUTaHHSA Oulery, aine
JIOTYCKA€ CYTT€B1 HETOYHOCTI Y BIAMNOBIAAX Ha 3allUTaHHS, HE 3aBXKJU HAJIEKHO
O0OIPYHTOBYE BIANOBIJII.

20

CTyneHT HEBNOPSAKOBAHO Ja€ BIAMOBIAI HAa TMUTAaHHA OUIETy, HaMaraeTbCs NaTH
BIIMOBIIb HA TIOCTAaBJICHI 3amHUTaHHS 1 POOUTH CHPOOM apryMEHTYBaTH CBOIO
TTO3HITIFO.

15

CTyZneHT HEeBNOPSAKOBAHO Ja€ BIANOBIAI Ha MHUTAHHS OUIeTy, pPOOUTH CHpoOH
apryMEHTYBaTH  CBOIO TIO3WUIIIO, HAJA€ HEMOBHI, IOBEPXOBI,
HEOOIPYHTOBAHI BIMOBI/I HA TOCTABJICH] MUTAHHSL.

10

CTyneHT 1eMOHCTPYE 3aI0BUTbHI 3HAHHA 3 TUTaHb OUTETY, ajie HE MOYKE BIIEBHEHO
¥ Y4ITKO BIAIIOBICTH Ha [OJATKOBI 3alMTAHHS WIEHIB KOMICII, Ta HaJEXKHO
O0OTPYHTYBATH CBOIO BIIMOBIJIb.

CTyneHT HEBIOPSAKOBAHO Ja€ BIANOBIAb HA MHUTaHHSA OUIETy, HE CIPOMOXHHUUI
apryMEHTYBaTH CBOIO MO3HIIIIO.

CTyneHT He Aa€ BIMOBIAI HA MUTaHHS OUIETY.

MakcuMaJIbHA KiJIBKICTH 0aJ1iB

®opmMa KOHTPOJIIO

Jenna ¢popma

3aouyna ¢popma

Biamosini Ha 1abopaTOPHUX 3aHITTIX

15 x 1 6aniB = 15 Gaiis

6 x 1 6anu = 6 GaiiB

BinmoBini Ha MpakKTHYHKUX 3aHITTIX

15 x 1 6aniB = 15 GaiiB

6 x 1 0anu = 6 GaiiB

[TinroroBka pedeparip/ po3paxyHKOBO-
rpadgigaux abo rpadiyHUX pooOIT

2 x 15 6anis = 30 GaxniB

2 x 24 6axnis = 48 GaiiB

Icout

40 GaxniB

40 6axiB

Bcworo

100

100
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8. Kpurepii oniHi0BaHHS pe3y/bTAaTIiB HABYAHHA

Jlenne BiggijieHHst 3aouHe BigaijieHHA
Buxa podoru Bbamu Buxa podoru Bbamu
T1-T9 | [linrotoBka pedepaty 15 [linrotoBka pedepaty 24
— - [TpakTuuna pobota 1
Tl
— — JlabopaTopna po6ota 1
T2 — _ _ _
— - [TpakTuuna poboTa 1
T3
— — JlabopaTopna po6oTa 1
[TpakTnuna podoTa 2 - —
T4
Jlabopatopna poGoTa 2 — -
3M1 [IpakTruna pobora 2 — -
TS
JlabopaTopna poboTa 2 — —
[IpakTruna pobora 2 — —
T6
JlabopaTopna poboTa 2 — —
[IpakTrana pobora 2 [IpakTruna po6ota 1
T7
JlabopaTopHa po6oTa 2 JlabopaTopna po6oTa 1
T8 — — - -
[IpakTrana pobora 2 [IpaxkTruna po6ota 1
T9
JlabopaTopHa poboTa 2 JlabopaTopna po6oTa 1
T10- . :
T15 [TinroTroBka pedepary 15 [TinroToBka pedepary 24
T10 | [Ipaktuuna poGoTa 1 [TpakTuuna pobota —
3M?2 T11 | Jlaboparopna poboTa 2 Jlaboparopna poboTa 1
T12 | IIpakTuuna pobota 1 — 1
[IpakTnuna pobota 1 [IpakTuyna po6ora 1
T13
JIabopaTopna pobora 1 JlaGopaTopHa pobora 1
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JlenHe BiggijieHHst 3aouHe BigaijieHHA
Buna podoru Baan Buja podoru Bbamu
[IpakTuuna podota 1 — —
T14
Jlabopatopna poGoTa 1 — —
[IpakTuuna podota 1 — —
T15
JlabopaTopna po6oTa 1 — —
[TincymkoBuit - 40 R 40
KOHTPOJIb
CymMma 100 100

9. 3aco0n HAaBYAHHSA
Y poni cnemiankHUX 3ac00iB HaBYaHHS BHKOPHCTOBYIOTHCS MYJIbTUMEiiTHA
TexHIKa (MpOeKTopu, eKpaHu), rpadiuni 3acobu (MagtOHKHU, KPECJICHHS, CXEMHU,

IJIaKaTH).

10. PexomenaoBaHi axepesa inpopmanii
OcHoBHa JiTepaTypa

1. 3ybapes A.A., Tpymusikop €.I. ABroMaruzailisi CYJHOBUX YCTaHOBOK
KOHWIIIOHYBaHHS Ta pedprkepaltii. MeronuuHi BkasziBku. - Mukonais: HYK, 2009, -
40 c.

2. 3axapoB [0.B. CynoBble yCTaHOBKH KOHJIWIIMOHUPOBAHMS BO3AYyXa M XOJOJHWIIbHBIC
MaiuHel: YueOHuk. — 3-¢ usg. [lepepa6. u nom. — CII6.: Cynoctpoenue, 1994 — 504 c.
3. CynHoBi xonoauiabHi MarmuHu: HapuanbHuii mociOnmk / Paguenko M.I., Jlexmyc
0.0. — Muxkonais., HYK, 2015. — 392 c.

4. Vxanckuit B.C. ABroMaruzanusi XOJOAWIbHBIX MallvH U ycTaHOBOK. M., YOYO
Media, 2013. — 306 c.

5. Komies [.JI. CymnoBi XomomunbHi ycTaHOBKH. HaBuanpHuii mociOnuk/ Opeca:
®enike, 2009 —164 c.

6. TamornoB C.A. MeroanuHi BKa3iBKM JO BU KOHaHHSA JIA0OpAaTOpHHX pOOIT TO
XOJOMUILHUM MaIuHaM 1 ycranoBkaMm. Kadenpansue Bunanna. — Mukonais: YMTY,
2002.

7. Yenypunii M.M., Tkauenko C.JM., Kopxenko €.C. OCHOBH KOHIHITIOHYBAaHHS
noBitpsa. HaBuansHuit nocionuk — Binaug, BHTY, 2008. — 81 c.

8. occat P.JIxk., Xopan T.JIx. OcHOBBI X0J0auIbHOM TexHUKU. — M.: TexHnocdepa,
2008. — 824 c.
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JonomixkHa jgiteparypa

9. Kanmunun 10.0., Jlexmyc A.A. ABTOMaTu3aIusi CyAOBBIX XOJOAWIBHBIX YCTaHOBOK:
Vue6Hoe mocodue. — Hukonaes: HKM , 1990. — 42 c.

10. Jlexmyc A.A., Kanunun FO.®. Cxembl U pexxuMbl pabOThl COBPEMEHHBIX CYA0BBIX
XOJOJIUIBHBIX YCTaHOBOK. YueOHoe nocodue. Huxonmaes, HKU, 1980 — 24 c.

Indopmauiitni pecypeu

1. HaykoBa 616s10Texka HatioHanbHOro yHIBEpCUTETY KOpabiaeOy1yBaHHs
http://lib.nuos.edu.ua/ (incTpykuii 3 noctymny): [ligpyuyHuku, HaBYaIbH1 NOCIOHUKMU:

- BuaaBHULTBO «Onit+» http://ebooks.oldiplus.ua/ (3a [P-anpecamu HYK, X® HYK)

- BuaBHUIITBO Bentham Science na mnardopmi Edanz: https://www.edanz.com/

2. WorldScientificOpen is in full compliance with the latest open access mandates so
authors can ensure their research is freely available online, freely redistributed and
reused: http://www.worldscientific.com/

3. Caiit HamnionanbHOTO YHIBEpCUTETY KOpadyieOyayBaHHs iMeH1 aagMipana MakapoBa:
http://www.nuos.edu.ua/

4. Penoszuropiit HYK: http://eir.nuos.edu.ua/xmlui/

5. Kondepennii HYK: http://conference.nuos.edu.ua/catalog/

6. Caiit XHHI HYK: http://kb.nuos.edu.ua/

7. Cait HTY XIII: http://www.kpi.kharkov.ua/
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