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BCTYI1
AHoTalisa

[Iupoke BHOPOBAaKEHHS] aBTOMATH3allll CyJIHOBUX CHEPreTMYHUX YCTAaHOBOK Ha
MOPCBHKOMY 1 PIYKOBOMY TPAaHCIIOPTI CTaBUTh NEpel 1HKEHEPHO-TEXHIYHUM MEPCOHAIOM, IO
eKCIUTyaTy€e Cy/IHOBY T€XHIKY, HOBI 3aBJIaHHSI.

EdexTuBHICT BIPOBaKEHHS 3aC00IB aBTOMATH3AIlli B 3HAYHINW Mipi 3aJI€KUTh BiJ SKOCTI
HAJIaroJKEHHsI aBTOMAaTUYHUX PETYJISTOPIB.

[Iporpama miAroToBKM OakanaBpaTy 3 OCBITHBO-TIpodeciiiHoi mnporpamu "JIBUryHH
BHYTPIIIHBOTO 3TOpsSHHA" Tiepeadadae TICHY B3a€EMOJII0 CTYJICHTIB Ta BUIYCKHUKIB 13
CYy4aCHUMH CHUCTEMaMH CyJTHOBOI aBTOMAaTHKW. TOMy OTPHUMaHHS 3HaHb 3 CyIHOBHX CHCTEM
aBTOMAaTUYHOTO KePyBaHHS € BarOMOIO CKJIaJI0BOIO Y TIATOTOBII (paxiBIliB.

Jucuurutina "ABTOMaTHYHE pETYJIOBAaHHS JBHUTYHIB BHYTPIIIHBOTO 3TOPSIHHA" €
HEB1JI’€MHOIO YacTHHOI (OpMyBaHHS CIEMiaIbHOI KOMIETEHTHOCTI Yy (opmi 3maTHOCTI
BU3HAUYATH TIOKA3HUKU SIKOCTI KEPYBAHHS Ta NUIAXU IX TMOJIMIIEHHS, 3HAHHS KOHCTPYKIIT
CYJTHOBUX CHCTEM aBTOMATUYHOTO KE€PYyBaHHs, IPUHIHUITY IX pOOOTH Ta PO3YMiHHS MPOLECIB, IO
B HUX B1I0yBarOThCSI.

[Iporpama AMCHMIUTIHM Ma€ Ha METI HaBYaHHS OCHOBHUM METOJaM MPOEKTYBaHHS Ta
aHaJli3y OCHOBHUX XapaKTEPUCTHK aBTOMATHU30BAHMUX CYJHOBHX CHEPreTHYHUX YCTAaHOBOK
PI3HUX KJIaciB Ta CHUCTEM KepyBaHHS HUMH, IO 0a3ylOThCsA Ha 3HaHHI (I3MUYHUX TPUHIUIIB
pOOOTH Ta OCOOIMBOCTEH TEXHOJIOTIYHOTO OOJIAJHAHHS, CHUJIOBUX IE€PETBOPIOBAYIB, METOJIB
aHai3y TUHAMIYHUX XapaKTePUCTHUK.

KawuoBi ciioBa: 00’€KT KepyBaHHsS, CHCTEMa aBTOMAaTHYHOTO KEPYyBaHHS, PETYJSTOD,
nepenaToyHa (QyHKIis, MOKa3HUKHU SKOCT1 KEPyBaHHs, CTIMKICTh, KpUTEPiil CTIMKOCTI.

Abstract

The widespread introduction of automation of ship power plants on sea and river transport
poses new challenges to the engineering and technical personnel operating the ship's equipment.

The effectiveness of the implementation of automation tools depends to a large extent on
the quality of setting up automatic regulators.

The bachelor's program of the "Internal Combustion Engines" educational and professional
program involves close interaction of students and graduates with modern ship automation
systems. Therefore, acquiring knowledge of ship automatic control systems is an important
component in the training of specialists.

The discipline "Automatic regulation of internal combustion engines" is an integral part of
the formation of special competence in the form of the ability to determine indicators of the
quality of control and ways to improve them, knowledge of the design of ship automatic control
systems, the principle of their operation and understanding of the processes that take place in
them.

The discipline program aims to teach the basic methods of designing and analyzing the
main characteristics of automated ship power plants of various classes and their control systems,
which are based on knowledge of the physical principles of operation and features of
technological equipment, power converters, and methods of analyzing dynamic characteristics.

Keywords: control object, automatic control system, regulator, transfer function, control
quality indicators, stability, stability criterion.



1. Onuc HABYAJIBHOI JUCHHUILTIHHA

XapakTeprucTuKa HaBYalIbHOT
. . . JUCHUTLIIHA
HaiimenyBanus ["any3p 3HaHB, CHELIATBHICTD,
MOKa3HUKIB OCBITHSI IpOrpama, OCBITHIi piBeHb | J€HHA (opma 3a04YHa
HaBYaHHS dbopma
HABYaHHS
KinbkicTs kpenuris — 3 Tanysb snanb O60B's13K0Ba
: 14 «Enekmpuuna insicenepisny —
Mopynis — 1 Pix miaroroBku:
3MiCTOBHX MOAYJIB — 2 4-i1 4-it
EnexTpoHHuii agpec : : Cemectp
. CremnianbHICTh » =
PITH/I na caiiti 8-1 ‘ 8-1
Vi 142 «Enepeemuune .
HIBEPCHUTET i
P y Mawuno6yoysansy Jlexuii
[nnuBinyansae 15 ron. \ 6 roj.
HayKOBO-NIOCIIAHE OcsiTHst mporpama [MpakTuyHi, ceMiHAPCHKi
3aBJIaHHs «/eucynu 6HympiuiHb020
Heuey Yip 30 rox ‘ 4 rog.
— 320DAHHIY .
3arajibHa KUIbKICTh JlaboparopHi poborr
rojaus - 90 - -
TuXHEBUX TOIUH IS CamocriitHa poboTa
JIeHHO1 (hopMH 45 ron. ‘ 80 rom.
HaBYaHHS: BITHIH piBCHB: .
apta O(i pIBC . Bun xoHTpOmto: icnut
ayIUTOpPHUX — 3 nepuuii (0akajaBpCcbKUii)
caMoCTIHHOT poOOTH dopMa KOHTPOJIIO:
CTyJeHTa - 3 KOMOIHOBaHa

2. MeTa BUBYEHHS HABYAJIbLHOI JUCIUILIIHA

Jucuuruiina "ABTOMaTHYHE PEryJIOBaHHS IBUTYHIB BHYTPIIIHBOTO 3TOpsHHA" Hajae
CTyJ€HTaM B1JIOMOCTI IpPO KOHCTPYIOBaHHSI Ta po3paxyHKu peryistopiB B3, a Takox mpo
yCTpiil Ta AMHAMIUHI PO3pPaxXyHKH CUCTEM aBTOMAaTUYHOI'O PEryIIOBaHHS.

3aBiaHHS JUCHUIUIIHU - O3HAMOMIJIEHHS 3 KOHCTPYKIIIEIO ¥ MPUHIMIIOM i1 peryJsiTopiB
JBUTYHIB, TPHILEIUIIOBAHHS HABMYOK PpO3PAaXyHKIB CHUCTEM KEpPYBaHHS, NPOEKTYBaHHS
MEXaHIYHUX PEryJAToOpiB, E€IEKTPOHHUX CHCTEM KEpyBaHHsS [BUTYHaMH, 110 3a0e3MeuyroTh
JIOCATHEHHS! BUCOKHMX IOKa3HMKIB MOTY>KHOCTI Ta €KOHOMIYHMX M EKOJIOTIYHUX ITOKa3HHUKIB
JIBUTYHIB

MeTol0 BHBYEHHS HaBYAJIbHOI IUCHUIUIIHM "ABTOMaTHYHE pETyJIIOBaHHS JIBUTYHIB
BHYTPIIIHBOTO 3rOpsiHHSA" € (POPMYBaHHS Y CTYJICHTIB BiJIMOBIIHO /IO OCBITHBOT MPOTPaMu TaKUX
KOMIIETCHTHOCTEM:

daxoBi komnereHTHOCTI (PK)

@K 8. 3naTHICTh BU3HAYATH PEKUMU €KCIUTyaTallll eHEpreTUYHOro Ta TeIIOTEXHOIOTIYHOTO
00J1aJTHaHHA Ta 3aCTOCOBYBATH CIIOCOOM palliOHAILHOTO BUKOPUCTaHHS CUPOBHUHHUX,
€HEepreTUYHUX Ta IHIINX BUIIB PECYPCIB.

@K 11. 31aTHICTh BUKOPUCTOBYBATH CTaHIAPTHI METOAMKH IUIAaHYBAHHS €KCIIEPUMEHTAIBLHUX
JOCTIIKEHb, 3[IIHCHIOBATH OOPOOKY Ta y3arajJbHEHHS pPe3yJbTaTiB €KCIIEPUMEHTY.



@K 14. 3natHicTh 3a0€3MeUyBaTH 3aXUCT IHTEIEKTYaIbHOI1 BIACHOCTI, TOTYBaTH, 0(hOPMITFOBATH
1 BUKOHYBaTH KOHTPAKTH B €HEPreTUYHIN rajy3i.

®K 16. 3patHicTh 3a0€3MEYWTH BUKOHAHHS 3aXOJIB 3 OXOPOHM Ta O€3meKku Ipaili,
BUKOPUCTOBYIOUH 3aTBEP/PKEHI HOPMATUBHI JIOKyMEHTH Ta Taly3€eBi IHCTPYKIIii

3. IlepeayMoBH i1 BUBYEHHS JUCHMILTIHA

"Teopiss nBUTyHIB BHYTpimHbOTO 3ropsiHHs", "['a30Ba nuHaMmika Ta arperaTd HajaayBa',
"KoHCTpyKLis Ta JWHaMiKa JBHMTYHIB BHYTpilIHbOro 3ropsHHs", "CHCTeMH IBHUTYHIB
BHYTPIIIHHOTO 3TOPSIHHA", Ta TEOPETHUYHI Ta NPAKTU4YHI 3HAHHSA TEOpii TEIIOMacooOMiHY,
NEPEeTBOPEHHS EHEpPrii, TEeXHIYHOI MEXaHIKH, Teopii aBTOMAaTUYHOIO KEepyBAaHHS CYAHOBHUX
TOJIOBHUX Ta JOMOMDKHUX YCTAaHOBOK, MPOEKTYBAHHS ITUCKPETHUX Ta UU(POBUX CHUCTEM
KepyBaHHS.

4. OuikyBaHi pe3yJbTaTH HABYAHHA

BuBYeHHs HaBUAIBHOI TUCHUILTIHM Tiepeadadae GopMyBaHHS Ta PO3BUTOK Y CTYACHTIB
TaKUX Pe3yJIbTaTiB HAaBUYAHHS:

ITPH 2. 3HanHs i po3yMiHHS IH)KEHEPHHUX HAayK Ha PiBHI, HEOOXITHOMY JJISl TOCATHEHHS
IHIIMX pe3yJbTaTiB OCBITHHOI MPOrpaMd, B TOMY YHCII TeBHa OO0I3HAHICTh B OCTaHHIX
JOCSTHEHHSIX.

ITPH 10. [InanyBatu 1 BUKOHYBaTH €KCIEpUMEHTANIbHI JOCHIJKEHHS 3a JIOOMOTIOIO

IHCTpYMEHTAJIFHUX 3ac00iB (BUMIPIOBAJILHUX MPHJIAAIB), OILIHIOBATH MOXHOKH IPOBEICHHS
JIOCJTIJDKEHb, POOUTH BUCHOBKH.

S. IIporpama HaBYAJIBLHOI UCHMILIIHH
Monayas 1.

3microBuii Moayab 1. OcHOBH Teopii ABTOMATHYHOI0 KePyBAHHA

Tema 1. 3aranbHi NOHATTS Ta BHU3HA4YeHHs. [IOHATTS NHpO €IEMEHTH Ta CHUCTEMHU
aBTOMATMYHOI'O PEryJIOBaHHS Ta KepyBaHHsS. J[BUIYH BHYTPILIHBOTO 3TOpSHHS K OO'€KT, II0
perymoetbed. 3anadi qucrumuniad. [1] c. 16-19; [5] c. 5-12; [8] c. 208-214; ; [10] c. 3-41.

Tema 2. Knacudikariss cucteM aBTOMAaTHYHOro KepyBaHHs. CTaTW4HI Ta JUHAMIYHI
XapaKTepUCTUKH 00’€KTiB peryitoBaHHsA. [IoHATTS AMHaMIYHUX JIaHOK. MaTeMaTH4Ha MOJIEINb,
nepegaBaibHa (QYHKIIS, YACTOTHI XapaKTEpUCTUKH, TUIOB1 AMHAMIYHI JaHKH. [6] c. 38-55; [7]
c.43-77;[10] c. 51-75.

Tema 3. Ilpuniunu noOynoBH cucTeMH KepyBaHHA. llokazHuUKM $KOCTI MpoOIlECiB
KEepYyBaHHsI, MOKa3HUKH SIKOCT1 MEPEXiTHUX IMpoleciB. SAKICTh poOOTH CHCTEM aBTOMAaTHUYHOTO
perymoBanHs JIB3. [lpsimMi MeToau OIHKHM SIKOCTI HUISIXOM NOOYJOBHM MEPEXiTHOTO MpOIECy.
Henpsmi meronu oninku sikocti. Kpurepiit criiikocti, iHTerpanbHi kputepii. [1] c. 154-176; [5]
c. 96-101; [7] c. 154-176; [10] c. 241-251.

Tema 4. OcHOBHI 3aKOHU KepyBaHHs Ta TUIU perynsTopis [3] c. 20-22.

Tema 5. CrifikicTe aBTOMaTHuHHX cucteM [1] ¢. 101-125; [7] ¢. 114-134.



3microBuii Moayab 2. CucTeMH aBTOMATHYHOI0 KePYBaHHS ABUTYHAMH
BHYTPIilIHHOI'0 3rOPSIHHA
Tema 6. Anamiz HEOOXiIHOCTI BCTAHOBJICHHS PEryyiiaTOpa Ha JBUTYH. ABTOMAaTHYHI

perynsropu npsmoi aii. Mexaniuni perymstopu [6] c. 38-55; ¢. 596-601.

Tema 7. Ilpuknaan aBTOMAaTUYHUX PETYIATOPiB npsamoi aii. IITHeBMaTHuHi, rigpaBiidHi
perynsaropu [4] c. 10-16, c. 29-32; [6] c. 596-601.

Tema 8. ABTOMaTHuHI peryisTopu Henpsamoi aii [3] c. 13-15; [6] ¢. 197-211.

Tema 9 ABromaruuHi perymistopu. [Ipuknaau peanizanii [3] c. 13-15; [6] c. 197-211.

Tema 10. TepmoperymoBanus B JIB3. 3acobm Ta cxemMud aBTOMATHYHOTO
TepMoperytoBaHHs [6] ¢. 336-343

Tema 11 Cucremu omepaTMBHOTO KOHTPOJIO, aBTOMAaTHYHOTO aBapiiiHOrO 3axmcTy i
aBTOMAaTUYHOTO OJIOKyBaHHs [6] c. 75-76, c. 234-256, c. 336-343.

Tema 12. ABTOMaTu4HE peryitoBaHHS B arperarax i cucremax JIB3. 3amadui i HanmpsiMKu
aBToMaTHyHOrO perymoBanHs J[B3. PiBHOBaxHI pexxumMu poOoTu nBUryHa. PIiBHSHHS pyXy
JBUTYHA, 5K 00'ekTa kepyBanHs. Buxinni mokasnuku JIB3. [6] c. 336-343

Tema 13. Cucremu nucranimiiiHoro aBtomatuuyHoro kepyBanHs (CJAK) romoBHumu
CyJIHOBUMHU JIBUTyHaMH. byioBa, mpuHuun aii, oco6iuBocTi peanizaiii cuctem [6] c. 348-350

Tema 14. Mikponponecopni cucremu kepyBaHHsA(MIICK). 3arampHi BiZomMocCTi Hpo
Mmikporporecopny texniky. Cxian i crpykrypa MIICK neurynowm [6] c. 194-233;

Tema 15. Anroputmu kepyBanHs aBuryHoMm. @ynkmionansHi cxemu MIICK. MIICK
gactororo oOepranHs Bama nBuryHa. MIICK ymepemkeHHSM BIPHCKYBaHHS NaluBa 1
3ananroBaHHA, OTYXKHICTIO qBUTYHA [1, 4], iHdopMmariiiHi pecypcH.



TeMaTHYHMI IVIaH HABYAJILHOI AUCIHUILIIHA

Ha3Bu 3MicTOBHUX MOZYJIiB 1 TEM

KinpkicTs rogun

JneHHa hopma 3100yTTs OCBITH

3ao4yHa Gopma 3100y TT

OCBITH

yChOTO

y TOMY YHCII

yCBHOTO

y TOMY YHUCII

JeK. | mp. | 1ab. | c.p. JeK. | mp. | 1ab. | c.p.
1 2 3 4 5 6 7 8 9 110 | 11
Moayas 1
3microBuii MoayJb 1. OcHOBH Teopil ABTOMATHYHOI0 KePYBAHHA
Tema 1. 3aranbHi NOHATTA Ta BU3HAaYEeHHs. [IOHATTS PO €JI€MEHTH Ta CUCTEMU
aBTOMATHYHOTO PETYJIIOBaHHS Ta KEpyBaHHs. J[BUTYH BHYTPILIIHBOTO 3TOPSHHS SIK 5 2 - - 3 6 2 - - 4
00'€KT, 110 PETryIIOETHCS. 3a1a4i JUCIUATLIIHI
Tema 2. Kimacuikaris cicteM aBTOMaTUYHOTO KepyBaHHs. CTaTW4HI Ta TWHAMIYHI
XapaKTePUCTHKH 00’ €KTIB peryntoBanHs. [IOHATTS AMHAMIYHUX JIAHOK. 3 5 3 3 5 5
MaremaTnuHa MO/i€Nb, IEpeAaBaIbHa (PYHKIIS, YACTOTHI XapaKTEPUCTUKH, TUITOB1 ) ) ) )
NUHAMIYHI JIJAHKH
Tema 3. [Ipunnunu noOy0BU cucTeMH KepyBaHHs. [Ioka3HUKH SKOCTI MPOLIECiB
KEepyBaHHsI, IOKa3HUKH SIKOCTI MEPEX1THUX MPOLECiB. JKICTh poOOTH cucTEM
aBToMatuyHoro perymoBanHs JIB3. IIpsmi MeTou OIIHKY SIKOCT1 LUISIXOM 5 2 - - 3 8 2 - 2 4
moOyI0BHM TIepexiiHoro mporecy. HempsiMi MeToau omiHku sikocTi. Kpurepiit
CTIMKOCTI, IHTErpaibHi KpUTEPIi.
Tema 4. OcHOBHI 3aKOHU KE€pyBaHHS Ta TUIU PETYJISATOPIB 7 2 - 2 3 6 - - - 6
Tema 5. CTiiiKiCTh aBTOMAaTUYHUX CUCTEM 5 2 - - 3 5 - - - 5
Pa3zom 3a smicmosum mooynem 1 30 10 | - 5 |15 30 4 - 2 | 24
3micToBuii MoayJib 2. CHCTeMH aBTOMATHYHOI0 KEPYBAHHS ABUTYHAMH BHYTPIIIHBOI0 3rOPSHHSA
Tema 6. Anani3 He0OX1JHOCTI BCTAHOBJIEHHS PETYJIATOpa Ha IBUTYH. ABTOMaTU4H1 7 5 _ ’ 3 5 ) _ _ 5
perynsitopu npsmoi aii. MexaHi4Hi peryisiTopH.
Tema 7 Ilpukiiagu aBTOMaTUYHUX PETYIATOPIB npsimoi aii. [TneBmaTHuHi, 5 5 ) ) 3 5 ) ) ) 5
TiIpaBIIivyHI PETYIATOPH.
Tema 8. ABTOMaTHYHI peryySTOpH HEMPSIMOT Jii 7 2 - 2 3 7 2 - - 5
Tema 9 ABromaTtnusi perynaropu. [Ipukmanu peam3aitii 5 2 - - 3 7 - - - 7




1 2 3 5 6 7 8 10 | 11
Tema 10. Tepmoperymosanns B JIB3. 3aco6u Ta cXeMU aBTOMAaTHYHOTO 7 2 2 3 S - - 5
TEPMOPETYJIIOBaHHS
Tema 11 Cucremu onepaTMBHOTO KOHTPOJIK, aBTOMATHYHOTO aBAPIHHOI0 3aXHUCTY 5 2 - 3 S - - 5
1 aBTOMaTUYHOTO OJIOKYBaHHS
Tema 12. ApromatnyHe pery/roBaHHs B arperatax i cucremax JIB3. 3amaui i 7 2 2 3 7 - 2 5
HaNpsSMKA aBTOMaTHYHOTO perymoBanHs J[B3. PiBHOBaxHI pexumu podoTH
ABUryHa. PIBHSHHS pyXy ABUTYHA, K 00'ekTa KepyBaHHs. BUXi/lHI MOKa3HUKH
Tema 13. Cucremu aucranuiiinoro asromatnanoro kepysanus (CIAK) 5 2 - 3 7 - - 7
TOJIOBHUMH CyJTHOBHMHU JBUTYHaMH. BynoBa, mpuHIU [1ii, 0COOIMBOCTI peaizamii
CUCTEM
Tema 14. Mikponponecopni cucremu kepysannsi(MIICK). 3aranbhi BigomocTi 7 2 2 3 5 - - 6
po MikponpouecopHy TexHiky. Cknax i crpykrypa MIICK nBurynom
Tema 15. Anroputmu kepyBanus asuryHoM. Oynkmionansai cxemu MIICK. 5 2 - 3 6 - - 6
MIICK uactororo o0epranns Bana npuryna. MIICK ynepemxeHHsm
BIIPUCKYBaHHS MaJMBa i 3aMaliOBaHHs, MOTY>KHICTIO JBUTYHA
Pazom 3a 3micmosum mooynem 2 60 20 10 | 30 60 2 2 | 56
Pa3zom 3a Kypcom 90 30 15 | 45 90 6 4 | 80




TeMu J1a00paTOPHUX 3aHATH

KinpkicTh rouH
Ne
Hasga temu Jenna | 3aouna
3/m
dopma | dopma
1 Tema. 3aranbHi BimoMocTi mpo maket nporpam "MATLAB". ’ i
OszHaiiomsieHHs 3 nakerom nporpam MATLAB [2] c. 4-9.
> Tema. JlocniyKeHHS IBUTYHA BHYTPILIHBOTO 3TOPSIHHS SIK 00’ €KTa ’ 1
peryioBaHHs yacToTn obepranus Bana [2].c. 10-17
3 Tema. JlocniKeHHs] CHCTEMHU aBTOMAaTUYHOIO PETYJIFOBaHHS YaCTOTH ) 1
obepranns Bana /B3 3 perynsaropowm, mo nparoe [2] c. 17-24.
4 Tema. JlocniixeHHs BIUIMBY KOPCTKOTO 3BOPOTHOTO 3B 3Ky Ha ) 1
sKicTh pobot CAP wacrotu ob6epranns Bana JIB3 [2] c. 24-28.
5 Tema. JlocniKeHHs BIUIMBY THYYKOT'O 3BOPOTHOTO 3B 513Ky Ha SIKICTb ) 1
pob6otu CAP gactoru obepranns Bana JIB3 [2] c. 29-33.
Tema. Jocmimkenns CAP yactoru obepranns Bana /[B3 3
6 | peryJisaTopom, IO MPaIfoe 3a MPONOPIIIHHO — IHTETPATLHO— 3 -
nudepeHiiHIM 3aKkoHOM [2] c. 34-45.
7 Tema. locmimxenns BrumBy Ha poboty CAP mu3enb-reneparopa ) i
JIOAATKOBOTO CUTHAJy MO HAaBaHTAXKEHHIO Ha re”epatop [2] c. 45-57.
Pazom 15 4

Camocriiina podora
Po3nooin cooun camocmitinoi pobomu 0ns cmyoenmis 0eHHoi popmu HAGYAHHA:
-IIATOTOBKA JI0 JICKIIHHUX 3aHATE — 0,5 200/1 200. 3aname (1 2o0una na 1 nexuir);
-IATOTOBKA 710 1ab0paTopHUX podit — 2-3 200/1 poboma;
-BUKOHAHHS PO3PaxXyHKOBHX, JOMAIIHbOI KOHTPOJIBHOI poOoTH, (00csar oaHiei podoti 10-20 apkymriB
A4) — minimym 15 200un na 1 poo6omy;
- miaroroBka Ao icnuty — (15-30) rox. Ha 1 3axin.

3aBaHHs AJ151 CAMOCTIiHHOI poboTH (cMm.c.5)

Kinpxicte rogua
Ne 3/m Bun pobotu Jlerna 3aouHa
dopma dopma
1 IlinroToBKa [0 JIEKIIIH 15 10
2 [TigroroBka 10 1a60paTOpHUX pPoOIT 15 25
3 [TigroToBKa A0 NPaKTUYHUX POOIT - -
4 BukoHaHHS JOMaIIHBOi KOHTPOJIBHOI POOOTH - -
5 BukoHaHHS KypcoBoi poOboTH - -
6 ITinroToBka 10 iICIIUTY 15 45
Pazom 45 80
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6. MeToau HABYAHHS, 32CO0U TIarHOCTUKHU Pe3y/IbTaTiB HABYAHHS TA METOIH iX
AEeMOHCTPYBAHHSA

J1y1st BCiX BUIB 3aHSTh:
poboTa 3 JITEpPaTyporo - OMpaIfOBaHHS PI3HUX BHUIIB JDKEpEs, CIpsMOBaHE Ha (popMyBaHHS
HOBHX 3HaHb, IX 3aKpiIUICHHsS, BUPOOJCHHS BMiHb 1 HAaBUYOK Ta peaji3allil0 KOHTPOJBHO-
KOpeKIiiHo1 GyHKIIIT B yMOBax ¢opMaibHOi, HehopMalIbHOI Ta IHPOpMaIbHOI OCBITH;
JEMOHCTPYBAaHHS - HAOYHO-YYTTEBE O3HAHOMJICHHSA 3/100yBadiB 3 SBUIIAMH, IMPOLIECAMH,
00'ekTamMu B iX IPUPOTHOMY BUTJISII.

JIns IeKIiHHUX 3aHATh:

® JIEKI[S - YCHUN BHKJAJl HaBYAJIBHOTO MaTepially, sIKHH XapaKTepU3YEThCsl BEIMKUM 00CATOM,
CKJIAJHICTIO JIOTIYHUX MOOYI0B, CKOHIICHTPOBAHICTIO PO3YMOBHX 00pa3iB, JJOBEACHBb 1
y3arajibHeHb;

e Oecima - NUTATBHO-BIANOBIAHMNA METOJ, 3aBJaHHS SKOTO - CIOHYKaTd 3100yBadiB [0
aKTyasi3amii BIIOMUX 1 3aCBOEHHS HOBUX 3HAaHb LUISIXOM CAMOCTIHHUX PO3/IyMiB, BUCHOBKIB 1
y3araJibHCHb.

JIJis TpakTHYHUX, TAOOPATOPHUX Ta CEMIHAPCHKUX 3aHSITh:

e JabopaTopHa poOOTa - BUBYEHHS B CHEI[laIbHUX YMOBAaX SIBHILI MPUPOIU 3a JIOTIOMOTOIO
CIIeIiaabHOIro 00Ia HAHHS;

® TpakTHYHA POOOTa - METOJ[ MOTIMOJEHHS 1 3aKpIIJICHHS TCOPETHYHUX 3HAHb Ta TNEPEBIPKH
HAayKOBUX BHCHOBKIB;

e IHCTpyKTaXx - O3HalloMJieHHS 31 cmocobamMM BHKOHAHHSA 3aBJaHb, 1HCTPYMEHTaMH,
MarepiajgamMu, TEXHIKOK OE3IeKH, MoKa3 OIepalliil Ta oprani3aliro podo4oro Miclis;

MeToau KOHTPOJIO 1 CAMOKOHTPOJIIO:

e (poHTANIbHE OMUTYBAHHS;

® KOHTPOJIbHI pOOOTH, TBOPH, TUKTAHTH, MTUCHMOBI 3aJIIKH;

e j1abOpaTOpHUI KOHTPOJIb

ANbTEepHATUBHO MOX€E 3aCTOCOBYBATHUCS HACTYITHA KIacH(ikallis METO 1B HaBYaHHS:

® YaCTKOBO-TIOIIYKOBHW - METOJ, 3a SIKOTO TECBHI €JIEeMEHTH 3HaHb IOBIOMIISE€ BUKJIAQJay, a
JacTUHY 3700yBadi 3100yBalOTh CaMOCTIWHO, BIAMOBIJalOYM Ha TOCTaBIEHI 3aMUTaHHS YU

pO3B's13yt0un TPOOJIEMH1 3aB/IaHHS;
JOCTIAHUIIBKUN - TBOpYE 3aCTOCYBaHHS 3HaHb, OBOJIOJIHHS METOJIaMH HAYKOBOTO Mi3HaHHS,
dhopmyBaHHS JOCBITY CAMOCTIHHOTO HAyKOBOTO TMOIIYKY

7. ®opMH OTOYHOI'O TA CEMECTPOBOI0 KOHTPOJIIO

JlocsirHeHHS cTyieHTa OLiHIoITheA 3a 100-6aIbHO0 CHCTEMOIO Y HIBEPCUTETY.

[TincyMKoBa OIliHKa HAaBYAJILHOTO KypCy BKJIOYa€e B ce0€ OLIHKU 3 MOTOYHOIO KOHTPOJIIO i
OLIIHKM 3aKJIFOYHOTO ICOHTY (32 HOro HasiBHOCTi). Y KOKHOTO KOMIIOHEHTa CBOSI YacTKa B 3arajibHii
CUCTEMI OIIIHOK. Y MPOMDKHHUX OIIHKaxX CTyAEHT Moke HaOpartu Big 60 OamiB mo 100 GamiB (y pasi
BIJICYTHOCTI 3aKyIfoyHOro icnuty). Ili KOMIOHEHTOM MHPOMDKHHUX OLIHOK PO3YMIIOTHCSI MOTOYHI
OLIIHKH MPOTSTOM CeMecTpy (aKTUBHICTh, y4acTh B JUCKYCISIX; BAKOHAHHA 3aB/IaHb Ta 1HIIIE).

[Tutoma Bara 3aKJIIOYHOTO ICHHUTY (MPU HOro HASBHOCTI) B 3arajibHiil cucTemi OIiHOK — 20
oanie. 1lpaBo 371aBaTH 3aKIIOYHUM ICOUT JA€ThCA CTYACHTY, KU 3 ypaxyBaHHSIM MaKCHUMaJbHHUX
0aJiB MPOMDKHHUX OIIIHOK 1 3aKJIIOYHOTO ICIUTY HaOupae He MeHule 60 édanig. IlincymkoBa oOLliHKa
HaBYAJIBHOI'O KYpPCY € CyMOIO IPOMIKHUX OLIIHOK 1 OIIIHKH 1CITUTY (32 HOTO HasIBHOCTI).
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[Torounmii KOHTPOJIb MIPOBOAUTHCS Ha KOXHOMY CeMiHapChKOMY,
MPAKTUYHOMY/TTa00paTOPHOMY 3aHSTTI Ta 3a pe3yJbTaTaMH BUKOHAHHS 3aBJIaHb CaMOCTIIHOI poOoTH.
Bin nepenbavae oriHOBaHHS TEOPETUYHOT MIATOTOBKM 3100yBadiB BUIIOI OCBITH 13 3a3HAYEHOT TEMH
(y TOMy 4mcIi, CaMOCTIIfHO OMparbOBaHOTO MaTepiaiy) IiJl Yac poOOTH Ha CEMIHAPCHKUX 3aHATTSX Ta
Ha0yTHX MPAKTUYHUX HABUYOK TI1i]] YaC BUKOHAHHS 3aB/IaHb JIJA0OPATOPHUX/TIPAKTUIHHUX POOIT.

3apaxyBaHHSI KPEIUTIB HABYAJIHHOTO KypCy MOXKIMBO TiJIBKHU IICIS JOCSATHEHHS PEe3yJbTaTiB,
3arutanoBanux PITHJI, mo BupakaeTbcsi B OJHIA 3 TMO3UTHBHUX OIHOK, IMepeadauyeHuX YMHHUM
3aKOHOJIAaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJIbTATIB HABYAJIBLHOI AisSVIbHOCTI CTY/IEHTIB Ta iX OLiHIOBAHHA®
JlaGopaTopHa pobora

KinbkicTs K w
Sais puTepii oniHIOBaAHHSA
PoGora BHMKOHaHa y BCTAHOBJIEGHHUW TepMiH. BHKOHaHAa CaMOCTIMHO, YiITKO
5 chopMylibOBaHi IiTi, 3aBAAHHS Ta TiNOTe3a JOCIIHKCHb. 3aCTOCOBYBAIUCS

KOPEKTHI METOAM OOpOOKH OTpUMAaHUX pe3yibTaTiB. Y BHUCHOBKaxX IpPOBEACHA
KOPEKTHA IHTepIpeTallis pe3yIbTaTiB.

Po6ora BukoHana y BcTaHOBJieHHMH TepmiH. CTyJEeHT BUKOHY€E J1a0OpaTOpHY
4 po0OTY 3rigHO 3 IHCTPYKIIE, 1HOI TICNIA KOHCYJbTAIlli BUKIIA[a4da; OIHCYE
CIIOCTEPEIKEHHSI; B IIJIOMY MTPABHIIBLHO CKJIAJIA€ 3BIT Ta pOOUTHh BUCHOBKH.

PobGoTa BuUKOHaHA 3 MOPYIICHHSAM BCTAHOBJIEHUX TepMiHIB. CTYAEHT BHKOHYE
nabopatopHy poOOTy 3rigHO 3 IHCTPYKLI€I0, 1HOAI TICAS KOHCYJbTAIll
BHKJIaJ]a4a; OIMHCYE CIOCTEPESIKEHHS; CKJIAJa€ 3BiT, IO MICTUTh HETOYHOCTI Yy
BHUCHOBKAX Ta HOMUJIKH.

PobGoTa BUKOHaHA 3 MOPYHICHHSIM BCTAHOBJIECHUX TepMiHIB. CTyIE€HT BUKOHYE
2 mabopaTopHy 3TiHO 3 IHCTPYKIN€I; CKIAICHHM 3BIT MICTUTh HETOYHOCTI Yy
BHCHOBKAX Ta IIOMHJIKH.

PobGora BHKOHaHaA 3 MOPYIECHHAM BCTAaHOBJICHUX TepMiHiB. CTy,Z[eHT BUKOHY€

1 nabopaTopHy i KePIBHUIITBOM BHUKJIa/1a4ya; CKIAJICHUN 3BIT MICTUTh HETOYHOCTI
y BUCHOBKaX Ta MOMUJIKH.
0 PoboTa He BUKOHYBanacs

Maxcumanvna oyinka cmyoenma 3a Oanuti komnornenm npocpamu 30 6anis (6
pobomu no 5 banis

IToTounuit MOAYILHMI KOHTPOJIB Y (POPMi TeCTYBaHHS

Ipasunvrux sionosioeu, % | 100 | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 | 10
ban 20 |18 |16|14 1210 8 | 6 | 4 | 2

MakcumMaiibHA KUJIBKICTD 0aJ1iB

Dopma KOHMPOIO

Jenna ¢popma 3aouna popma
BukonanHs 1abopaTopHUX pooiT 7x5 GaniB = 35 GaniB 4x5 GaniB = 20 6aniB
KoHcniekTyBaHHS ~ TEOPETHMYHOTO  Marepiainy 1x5 GaniB = 5 GaniB 4x5 6amiB = 20 6amiB

JUCHUILIIHA

2 MKP*20 6aunis = 40 2 MKP*20 6amniB = 40

TloTouHUN MOOYJILHUN KOHTPOJIb . .
y P OaiiB OaiiB
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Bcboro | 80 | 80

IlincymMkoBHii KOHTPOJIBb Y (hopMi iciuTy
Ex3ameH mpoBoIUTHCS 3T1IHO 3 OlIeTamu.
Ckuag onHOro Oijiera: 3 TeOpeTUYHHUX MUTAHHA Ta 1 NIpaKTHYHEe 3aBJaAHHS

bauu 3a
BiAnmoOBIIL
Ha 1l Kpurepiii orintoBaHHs
NUTAHHA
Oisera
CTyneHT BUIBHO BOJIOJII€ MaTepiaioM, 3Hae OyIOBY Ta IPUHIIUI POOOTH THITOBHX
5 chcreM udpoBoro Ta JIUCKPETHOTO KEPYBAHHS yCTATKyBAHHSM, BMi€ TIPOBECTH
BUOIp Ta pO3paxyHKH €JIEMEHTIB, CKJIACTH (YHKUIOHAJIbHY Ta MPUHIUIOBY
CXeMH, OJIOK-CXEMH aITOPUTMIB Ta (parMEeHTH MPOrpaM KepyBaHHS
CTYJEHT 3HAa€ MPUHLHUI POOOTH TUIIOBUX CUCTEM KEpPYBAHHS, OPIEHTYETHCSA Y
4 KOHCTp.yKIIi'l' iX eJIEMEHTIB, BMi€ TIPOBECTH PO3PAXyHKH CIIEMEHTIB, CKJIACTH
GYyHKI[IOHANBHY Ta NPUHLUIIOBY CXEMH CHUCTEMH KepyBaHHS, OJOK-CXeMHU
ITOPUTMIB ii pobOTH
CTYJIEHT Ma€ YSIBJICHHS MPO MPUHLUIKA POOOTH HANOIIBII PO3MOBCIOKEHUX
3 U (pOBHUX Ta JICKPETHUX CHCTEM KEPYBAHHs yCTATKyBAHHAM, opieHTyeTLc;I B
KOHCTPYKIIIi €lIeMEHTIB CHUCTEM KepyBaHHS, BMI€ CKJIACTH (PYHKI[IOHATbHY
cXeMy, BUOpaTH CKJIaJ 00JIafHaHHS JIJIs 33aH01 CUCTEMH KepyBaHHS
0 CTYJICHT Ma€ 3HAHHS Ta BMiHHS HIDKYE BU3HAYCHOTO PIBHS
8. KpuTepii ouiHoBaHHs pe3yJibTATiB HABYAHHSA
Jenna popma 3aouna popma
Kz Kinvkicmo
Buo pobomu Kicmb Buo pobomu .
. banie
oanie
3M1 | TI-T5 | JlaboparopHi pobotu Nel-2 10 | JlaboparopHi poGoTu Nel-2 10
76- . :
M2 715 JlaGopaTtopHi poboTu Ne3-7 25 | Jlabopatopui poOoTu Ne3-4 10
KouncnektyBanHs KoncnekryBanHs
TEOPETUYHOI0 MaTepiaity 5 TEOPETUYHOI'0 MaTepianry 20
JUCLIUILTIHA JUCLHUILTIHA
[Torounuii
MOJYJIbHUN MKP Ne 1-2 40 MKP Ne 1-2 40
KOHTPOJTb
Mineyswosuit | 7., 20 | Ienum 20
KOHTPOJTb
Cyma 100 100

9. IHCTpYMeHTH, 00/1aJHAHHS Ta MPOrpaMHe 3a0e3Me4eHHs], BAKOPUCTAHHS SIKUX Nepeadavae

Ha nexuiiHuX 3aHSTTAX BUKOPUCTOBYIOTHCA TEXHIYHI 3aCO0H, a caMe: KOMIT IOTEp Ta HAO4YHI

MaTepiau.

HaB4YaJlbHa zmcummina
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Ha mpakTHYHHX 3aHATTSAX CTYICHTH BHKOPHUCTOBYIOTH KOMIT IOTEPU Ta OTPUMYIOTh HaBUYKH
e(eKTUBHOTO BHUKOPUCTAHHS CYYaCHHX CHCTEM AaBTOMAaTHU30BAaHOTO EIEKTPONPHUBOMAA, IO Mae
3a0€31eYNTH BUBYEHHS POOOTH IPUCTPOIB CUCTEM aBTOMATH3AIlli pOOOTOTEXHIYHUX KOMILICKCIB.

Tako KOMIT FOTepH BUKOPHCTOBYIOTHCS JIJIsl IPOBEACHHS TOTOYHOTO MOYJIBHOTO KOHTPOJIIO Y
dbopmi TepeBIpKM HAaBMYOK 1 BMIHb pOOOTH 3 HEOOXIAHMM CHEIiadi30BaHUM TMPOTPAMHHUM
3a0e3MeUCHHSM.

SIk HAOYHMH MaTepiaj Ha JICKIISIX BUKOPHUCTOBYIOTHCS:

- KOHCIIEKT JICKLI{ 3 JUCHUIUTIHN « ABTOMaTHYHE PETYJIIOBAHHS JBUTYHIB BHYTPIIIHBOTO
3TOPSTHHSI.

- mporpamue 3abe3neueHHs Binkpuroro nocrymy (CAD/CAM - cuctemMu aBTOMaTH30BaHOTO
MPOEKTYBAHHS/CUCTEMH aBTOMAaTH30BAaHOTO BUPOOHUIITBA; TPOTPaMHI PIIIEHHSI BIIKPUTOTO TOCTYILY;
MatLab 3 makerom Simulink/SciLab 3 makerom SciCos Ta iH.);

- 616;mioTeuHi poHaU (30KpeMa pecypcH BiIIAICHOTO TOCTYIY HayKOBOi 010,110TeKH
HarionansHOTO YHIBEpCUTETY KOpaOieOy myBaHHS 10 €IEKTPOHHOI 010110TeYHOI CUCTEMH Ta
HAYKOBUX, HAYKOBO-METPUYHUX 0a3 JaHUX).

10. PexomenoBaHi qkepeia ingopmairii

Ocnosna nimepamypa
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J1.I. A6pamenko. - Xapkis : XHAMI', 2008. - 178 c.

2. byrpim JLI. MeroauuHi BKa3iBKM 10 BHKOHAHHS JIAOOpPAaTOPHUX poOIT 3 IUCHUILIIIHU
"ABTOMaTHKa 1 aBTOMaTH3allis ABUTyHIB BHYyTpimHboro 3ropsuusa". U.1. / JL.I. Byrpim, I.C. bimok,
A .M. ®omenko. - Muxkomais: HYK, 2009. — 61 c.

3. Baaciok, I'.I'. ABTOMaTHKa Ta €JIEKTPOIPHUBOA TEXHIKH peecTparii iHpopmarii: HaBYaIbHHUNA
nocionuk / I'.I'. Braciok, B.M. CmiBak, K.O. Tpane3on, B.b. [lIaituenko - K.: Ocsita Ykpainu, 2010.
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331c.

9. Imupyc, FO.1. EnextpoHHe Ta MikpoIipolecopHe obaa HaHHs aBToMOOUIIB: HaBy. 1nocid. / FO.1.
[Munnyc, P.P. 3aBepyxa. — Tepunonins: THTVY, 2016. —209 ¢
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Indopmaniiini pecypcu

1. HaykoBa 6i0moTeka HamionansHoTro YHIBEPCUTETY Kopa0JieOy myBaHHS
http://lib.nuos.edu.ua/ (inctpykuii 3 mocrymy):
1.1 ITizpyuHuKH, HABYAJIbHI TOCIOHUKH:
- BugaBHULTBO «Omnmi+» http://ebooks.oldiplus.ua/ (3a IP-anpecamu HYK, X® HYK)
- BuaBHANTBO Bentham Science Ha matdopmi 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 HauionaneHoro yHiBepcutery KopaOieOynyBaHHA iMeHI aaMipana Makaposa:
http://www.nuos.edu.ua/

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

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

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

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