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[TOJIICbKUM HALIIOHAJIbBHUM YHIBEPCUTET
Kadenpa ArpoinxkeHepii Ta TexHiYHOTr0 cepBicy

1. Onuc HaBYAJIBLHOI AUCHUILTIHA

N l"any3p 3HaHB, XapakTepucTuka
HaitmenyBanus . . C . .
: CHeIiaJIbHICTh, OCBITHIM HaBYAJIBHOI JIUCIUTLIIHU
MMOKa3HUKIB )
CTYHIiHb nenHa popMa | 3aouna dopma

3arangpHa KUIBKICTh ["any3p 3HAHB

KpPEAWTIB — 5 H Cinsceke, nicoBe, pubHe

rocroapcTBO Ta O060B’sA3K0Ba
roaud -150 BETEpPUHAPHA MEJIUIIMHA

3MICTOBHX MOJYJIIB — 2 ..
Ay Pix miarorosku:

CremianbHiCTh 1-i 1-it
H7 Arpoinxenepis Cemectp
1-if | 1-if
Jlexuii
20 ron. ‘ 6 ron
[TpakTruHi
TOJI. | TO/JI.
JlaGopaTopHi
OcBiTHiil cTymiHb: 34 ron. ’ 8 roL.
Macicmp Camocriiina po6ora
96 ro. \ 136 ron.

IHMBIyaNbHI 3aBAHHS:

dopma MiICyMKOBOTO KOHTPOJIIO:
€K3aMeH

2. MeTa Ta 3aBJaHHSA HABYAJBLHOI JMCIHUILIIHYA

Mertorw BuBYeHHS AUCHUILTIHU «CepBicHE 00CIyroByBaHHs MallMH Ta 00JIaJTHAHHS» €
dbopmyBaHHS y MalOyTHIX MaricTpiB KOMIUIEKCY TEOPETHMYHUX 3HAHb 1 MPAKTUYHUX
HAaBUYOK, JOCTATHIX JJIsl BUPILIEHHS CKJIAJHUX NpodeciiiHuX 3aBlaHb, MPOBEACHHS
JOCIIJKEHb Ta 3A1MCHEHHS 1HHOBAIlill y cdepl TEeXHIYHOTO CepBICY B YMOBax
HEBU3HAYEHOCTI.

JucuururiHa copsiMOBaHa Ha MIATOTOBKY  (paxiBIiB, 3JaTHUX OpUAMaTH
OOTPYHTOBaHI YIIPaBIIHCHKI PIIIEHHS ISl 3a0€3MeUeHHS BUCOKOT TEXHIYHOT TOTOBHOCTI,
pOOOTO34aTHOCTI Ta CIPABHOCTI MAILIMH Ta 00JIaJHAHHS arpoIPOMHCIOBOIO KOMILIEKCY
IUIIXOM 3aCTOCYBaHHS Cy4YacHUX 1H(GOPMAIIMHUX, KOMIT FOTEPHHUX 1 J1arHOCTHYHUX
TEXHOJOT1H.
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[TOJIICbKUM HALIIOHAJIbBHUM YHIBEPCUTET
Kadenpa ArpoinxkeHepii Ta TexHiYHOTr0 cepBicy

IlepenymoBamu 1Jisi BUBYEHHS JUCIHUILIIHY € :

HasiBHicTh cTymeHs1 6akanaBpa, creniaiicta abo mMaricTpa 3a BiinoBiAHUM (2060
CIIOPITHEHUM) HAIIPSIMOM ITiATOTOBKH.

ba3oBi pe3ynmbTaTM HaBUaHHS Ta 3HaHHA, IO 3J00yTi Ha TMEPIIOMY
(OakamaBpCchKOMY) PIBHI BHIIOT OCBITH 3 IHKEHEPHUX Ta 0a30BUX TEXHOJIOTIYHUX
JUCLMIUTIH, IO HEOOXiAHI [JIs1 PO3YMIHHS TIPOILECIB arpornpoMHUCIOBOTO

BUPOOHUIITBA.

OcHoBHUMM 3aBAAaHHAMM BUBYCHHS I[I/ICI_[I/IHJ'IiHI/I €:

l.

TeopernyHa miAroTOBKA: 3aCBOEHHS KOMIUIEKCY NpOo¢eciiHUX 3HaHb MO0
NPEIMETHOI 00JIACTI TEXHIYHOTO CEPBICY, PO3YMIHHS AaCHEKTIB 1HXXEHEPHO-
TexHI14HOi JAisibHOCTI B ATTK.

IIpakTH4Ha aganTamif: po3BUTOK 3/1aTHOCTI 3aCTOCOBYBAaTH HaOyTl 3HAHHSA JJIs
BUPILIEHHS pealbHUX BUPOOHUYUX CUTYAILIIH Ta MPOTHO3YBAaHHS TEXHIYHOTO CTaHy

MalllnH.

. YnpaBiiHCcbKa JislJIBHICTB: HaOyTTs HaBUYOK pO3B’A3aHHSA  CKJIAJHUX

YOPABIIHCHKUX 3a/Jad, OOIPYHTYyBaHHs BUOOpY e(EeKTUBHUX (OpM 1 METOJIB
YIPaBIIHHS 1HKEHEPHUMH CUCTEMaMH B arpapHOMY BUPOOHUIITBI.
Hudposizauis cepBicy: onaHyBaHHs Ta 3aCTOCYBaHHS Cy4acHUX 1H(pOpMaLiiHUX
TEXHOJIOT1H 1 CHeIiali30BaHOTO MPOTPAMHOTO 3a0e3MeUeHHs I KOMITIOTEPHO1
JIIarHOCTUKH Ta ONTHUMI3aIlli CepBICHUX IPOIIECIB.

3a0e3neyeHHss HaAidHOCTI: po3poOKa 3axoiB MOA0 Oe3mepebdiitHOTO
InHoBauiiiHMii Ppo3BUTOK: (POPMYBaHHS 3JaTHOCTI CTBOPIOBATH, JOCIIJIKYBaTH
Ta ONTHMMI3yBaTH IHHOBALIIHI TEXHIKO-TEXHOJOT1YHI CUCTEMH y c(hepi TEXHIUHOTO
CEpBICY CUTbCHKOTOCTIOIAPCHKOTO 00JIaTHAHHS B YMOBaX MIHJIMBOTO PUHKY.

[Ipoliec BUBYEHHS AUCIUIUIIHU CIPSAMOBAHUM Ha (OPMYBaHHS €JIE€MEHTIB TaKUX

KOMITETEHTHOCTEM

a) IHTerpaJibHOI:
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[TOJIICbKUM HALIIOHAJIbBHUM YHIBEPCUTET
Kadenpa ArpoinxkeHepii Ta TexHiYHOTr0 cepBicy

31aTHICTh BUPINIYBATH CKJIA/IHI 3aBJIaHHSA 1 MpooOsieMu npodeciiHOl JISITBHOCTI Y ramy3l
arpoNpOMHUCIIOBOTO BUPOOHHUIITBA y TPOIECI HABYAHHS, IO Tepeadadae MPOBEICHHS
JOCTIKEeHb Ta 3/[IHCHEHHS 1HHOBALIN, sIKI XapaKTEePU3YIOThCSI HEBU3HAUEHICTIO YMOB i
BHUMOT.

0) 3aranbuux (3K):

3K 2. 3parHicTh  3aCTOCOBYBaTHM  3HaHHS Yy  MPAKTUYHUX  CUTYaIlisiX.
3K 3. 3naHHs Ta pO3yMiHHS MPEeIMETHOT 00JacTi Ta pO3yMIHHS aCMEKTIB MpodeciitHol
JUISUTBHOCTI.

3K 4. 3gaTHICTh npUiMaTH OOIPYHTOBAHI PIIICHHS

B) cneuniaabHux/paxosux (CK/PK):

CK 1. 3patHicTh po3B’sA3yBaTH CKJIAJHI YNPaBIIHCHKI 3ahadl Ta mnpobieMu B cdepi
arpapHOro BUPOOHMIITBA.

CK 4. 3naTHicTh 3aCTOCOBYBATH Cy4acH1 1HPOPMALIIIHI Ta KOMI FOTEPHI TEXHOJIOTT 115
BUpIIIEHHS TPO(eCciitHUX 3aBaHb.

CK 9. 3partHicTe mnporHo3yBatd 1 3a0e3neyyBaTH  TEXHIYHY TOTOBHICTb
CUIBCHKOTOCIIOAAPCHKOI TEXHIKH.

IIporpammui pesyabtatn HaBuanusa (ITPH):

[TPH 1. Bonoaitu KOMIUJIEKCOM HEOOXITHUX T'yMaHITapHUX, TPUPOJTHUYO-HAYKOBUX Ta
npodeciiiHuX 3HaHb, JOCTATHIX JJIA JOCATHEHHS IHIIMX pPE3yJbTaTiB HaBYAHHS,
BU3HAYCHUX OCBITHBOIO ITPOTPaAMOI0.

[IPH 6. Ilpuiimatu e(deKTUBHI PIMIEHHS CTOCOBHO (OpPM 1 METOIB YHPABIIHHS
imxenepaumu cuctemamu B AITK.

[TPH 9. 3actocoByBaTH creliaji3oBaHe MporpaMHe 3a0e3MEeUYeHHs Ta CydacHl
1H(hOopMaIliiiHI TEXHOJIOTI sl BUPIlIeHHS Mpo(deCIiHUX 3aBIaHb.

[TPH 14. 3a6e3neuyBaTi poOOTO3ATHICTH 1 CIPABHICTH MAIITHH.

[IPH 16. CtBOptoBaTH 1 ONTHMI3yBaTH 1HHOBAI[IIHI TEXHIKO-TEXHOJIOT1YHI CUCTEMHU B

POCIMHHUIITBI, TBApWHHUIITBI, 30€piraHHl MPOAYKIIi 1 TEXHIYHOMY CEpBICI.

VY pe3ynbTari BUBUCHHS HaBYAJIbHOI JUCHUILIIHY 37100yBayd BUIIO1 OCBITH MMOBUHEH
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[TOJIICbKUM HALIIOHAJIbBHUM YHIBEPCUTET
Kadenpa ArpoinxkeHepii Ta TexHiYHOTr0 cepBicy

3HaTu:

BMITH:

HopmaTuBHO-TexHiyHy ©0a3y Ta CTaHZApTH OpraHizamii  CEpBICHOTO
o0CITyroByBaHHs, PEMOHTY ¥ JIarHOCTYBaHHS MariuH Ta oomannanas B ATIK.
MeToau NPOrHO3yBaHHSI, OIIIHKM Ta 3a0e3MedeHHs TEXHIYHOI TOTOBHOCTI,
HAAIMHOCTI ¥ poO0TO3IaTHOCTI CIIIBCHKOTOCTIOAAPCHKOT TEXHIKH.

TexnoJioriuHi mpouecu TexHiy"oro cepsicy, TO, peMOHTY Ta 30epiraHHsi MalllH
JUTSl POCIIMHHUIITBA, TBAPUHHUIITBA 1 TEPEPOOKU MPOAYKILIi.

IpuHOMNM NPUAHATTS pillieHb 110,10 BUOOPY ONTUMATLHUX (HOPM, METOIIB Ta
NEePIOIMYHOCT] TEXHIYHOTO OOCITYTrOBYBaHHS 1HKEHEPHUX CUCTEM.

DyHKIiOHAJ crelniajlizoBaHoro nporpamuoro 3adesnedenss (I13) ta cywacuux
iHopMmariitnux TexHosorii (ERP/CRM-cuctemu, cuctemu MoHitopuHry Fleet
Management, trdpoBoro o6isiky TO) 11 ynpaBiaiHHS TEXCEPBICOM.

Cy4acHi iHHOBaNiifHI MiAX0AM 0 MPOEKTYBaHHSA, MOAEPHI3allli Ta ONTUMI3ALlil

TEXHIKO-TEXHOJIOTTYHHX CUCTEM CEPBICY B YMOBaX HEBU3HAYCHOCTI.

3acrocoByBaTH TeOpeTHYHi 3HAHHSI Ha NpPaKTULI Ui OpraHizaiii podo4yoro
npoctopy, noctiB TO, 11arHOCTHKK Ta pEMOHTY MAIIMHHUX arperaris.
IIporHo3yBaTy TexXHiYHHIlI CTaH Ta PO3PaxXOBYBaTH IMOKA3HUKH HAAIMHOCTI U
TEXHIYHOI TOTOBHOCTI MapKy CUIHCHKOTOCIIOAAPCHKUX MAIIIVH.

IIpuiiMmatu oOrpyHTOBaHI PpillleHHSl TIOJ0 OMNEPATUBHOTO  YIPABIIHHS
1HKEHEPHUMHM CHCTEMaMH Ta YCYHEHHS TEXHIYHUX HECHPABHOCTEW TEXHIKU B
AIIK.

BuxopucroByBaru cneniamizoBane II3 Ta 1udpoBi iHCTpyMeHTH st
ianyBaHHs rpadikiB TO, 00Ky 3a4acTHH 1 MOHITOPUHTY pOOOTH 0OJaAHAHHS.
3a0e3neuyBaT PoOOOTO3AATHICTH, CIPABHICTh Ta €(EKTHUBHY EKCILTyaTalliio
MalIuH 1 KOMIUIEKCIB MPOTATOM YChOTO IXHBOTO KUTTEBOTO IIUKITY.

Po3po0asitu Ta ONTHMI3yBaTH I1HHOBAIIHI TEXHOJIOTIYHI KapTH, JIOTICTHYHI
CXEMH CEpBICY Ta 1HKEHEPHI PIIIEHHS Y POCIMHHUIITBI 1 TBAPUHHUIITBI B YMOBaX

MIHJIMBUX BUMOT PHUHKY.
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[TOJIICbKUM HALIIOHAJIbBHUM YHIBEPCUTET
Kadenpa ArpoinxkeHepii Ta TexHiYHOTr0 cepBicy

[1i1 yac BUBUEHHS HABYAIHHOT IUCIUILTIHY 3/100yBayi BUIIOI OCBITH 3MOKYTh OTPUMATH

nonaTtkoBo Taki soft skills:

o Kpumuune mucienHs ma CUCMEMHUl aHali3 (OYiHKA pU3UKi@ ma npocHO3Y8aAHHS
MEeXHIYHO20 CIMAHY CKIAOHUX THHCEHEPHUX CUCEM),;

o Hasuuku nputinammsi ynpasiiHCbKux pitueHs (WeUoKull ma o0rpyHmosanuil 8uOip
cmpamezii mexHiuHo20 6NIUBY),

o Komanoua poboma ma naidepcmeo (83aEmMo0is nid YAc BUKOHAHHS KelCis,
KOOPOUHAYIsl OiA2HOCMUYHUX IAHOK),

o [lpodgheciiina xkomyHixayiss ma apeymenmayis (4imka npe3eHmayis mexHiuvHux

36imie ma 0OIPYHMYBAHHS IHHOBAYTIL).

3. Ilporpama HaB4YaJIbHOI AMCHUILIIHA

3microBuit MoayJb 1 (3M1). OcHOBHM HAJIHHOCTI TA JIarHOCTYBAHHS MAIUIUH
Tema 1 (T1). Beryn. CyyacHi mpoOJueMun 3a0e3ne4eHHsI po0OOTO3XaTHOIO CTAHY
MAaIlIUH Ta 00JIAITHAHHSA AarPONPOMHCIOBOI0 KOMILICKCY

l.

3aB/aHHS TEXHIYHOTO OOCIYroBYBaHHsI Ta J1arHOCTYBaHHS MAallUH Ta 00JaJHAaHHSA
CUIBCHKOTOCIIOAAPCHKOI TEXHIKH.

. KpuTtepii sK0oCTI MallliHU: Mpaie31aTHICTh, PEMOHTONPUIATHICTh, HAAIHHICTD.
. XKuTTeBuil MK MAIIMHU: BBEJICHHS B EKCILIyaTallilo, CepBiCHE OOCITyroByBaHHS

MalluH Ta OO0JIaJlHaHHS, MOCTAHOBKA Ha 30€piraHHs, MOTOYHHA Ta KamiTaJIbHHMA
PEMOHTH, CTIHCaHHSI.

3MICT TMOHATH: eKCIUlyaTallis, TEeXHIYHA eKCIUTyaTallisi, YIpaBiiHHS, CEpBICHE
0OCIIyroByBaHHS, TEXHIYHUI HATJIsA], PEMOHT MAaIIMH.

Tema 2 (T2). ExcnuryaTaniiiHa HagiliHICTh MAIIIUH

1.
2.
3.

[Hdopmartis npo HaAIHICT MALIMH Ta 11 aHaI3.

Excrutyaraitiiina TeXHOJIOTYHICTh MAIIIHH.

BuzHaueHHs epioAMYHOCTI TEXHIYHOTO OOCITyTOBYBaHHS aBTOMOOLIIB 3
BUKOPUCTAHHSAM XapaKTEPUCTUK EKCIUTyaTaIliiHOT HAITHOCTI aBTOMOO1ITIB.

Tema 3 (T3). Maintenance and Diagnostics of Automated Control Systems in
Protected Cultivation

1. Specifics and Objects of Automation in Protected Cultivation
2. Sensor Networks and Diagnostics of Measurement Devices
3. Technical Service of Mechatronic Systems and Actuators
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[TOJIICbKUM HALIIOHAJIbBHUM YHIBEPCUTET
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4. Computer-Aided Diagnostics, SCADA Systems, and Programmable Logic
Controllers
5. Organization of Preventive Maintenance and Cybersecurity

CepgicHe 00cJIyroByBaHHsI Ta JiarHOCTYBAHHSI AaBTOMATH30BAHHUX CHCTEM B
rajysi 3aXuleHoro rpyHry

Crneundika Ta 00'eKTH aBTOMATH3AIli B 3aXUILIEHOMY IPYHTI

CeHcopuKa Ta A1arHOCTyBaHHS BUMIPIOBAJIbHUX MPUCTPOIB

TexHIyHUN cepBiC MEXAaTPOHHHUX CUCTEM Ta BUKOHABUHX MEXaHI3MiB
Komn'torepue niarnoctyBanns, SCADA-cucteMu Ta JOT14HI KOHTPOJIEpU

Al e

Opranizartis IaHOBO-3aMI001KHOTO 00CITyroByBaHHS Ta KibepOeseka

Tema 4 (T4). Texniune TJIArHOCTYBAHHS CHCTEM Ta MeXaHi3MIB MAIIIMH
1. 3aranbHi MOJTOKEHHS.
2. Brpara npane3naTHOCTI i1 OCHOBHI 3aBJaHHs TEXHIYHOI A1arHOCTUKY MallIUH.
3. JliarHOCTHYHI MOACII.
3micToBuit MoayJib 2 (3M2). IIporao3yBaHHsI TEXHIYHOI'0 CTAHY TAa ABTOMATHU3allis
Tema S5 (TS5). TenmeHuii po3BUTKY JIarHOCTYBAHHA Ta IIPOLECIB TEXHIYHOIO
00CJIyTOBYBAHHS
1. EdexTuBHICTH IarHOCTYBaHHS.
2. Crparterii TEXHIYHUX BIUIUBIB CUCTEMHU TEXHIYHOT'O 0OCITyTOBYBaHHS.
3. Konmemniii niarHocTyBaHHS.
Tema 6 (T6). 3HaueHHs NMPOrHO3YBaHHA B CHCTEMI TEXHIYHOI'0 00CJIYrOBYBAaHHS
MamuH. OCHOBHI 3aBJaHHSA IPOTrHO3YBAHHS
1. TepMiHU Ta BUSHAUYEHHS.
2. OCHOBHI 3aBJIaHHS POTHO3YBAHHSI.
3. Metoau nporHo3yBaHHs.
Tema 7 (T7). MeToa JiHiHHOr0 NPOrHO3yBAHHS. IPOTHO3YBAHHSA 32 pe3y/ibTaTaMU
JABOX JIarHOCTYBAaHb Ta IPOrHO3yBAHHS 32 I0IIyCTUMHMM 3HAYCHHSIMHU ITapaMeTpiB.
1. XapaKTepuCTUKH METO/IIB MPOTHO3YBAHHS.
2. Mertoauka 3aCTOCYBaHHS.
Tema 8 (T8). ABTOMaTH3a1lisi IPOrHO3YBAHHS.
1. TenaeH1li po3BUTKY 3aC001B MPOTHO3YBAaHHS TEXHIYHOTO CTaHy MalIUH.
2. ABTOMaTH3allisl IPOrHO3YBaHHSI.
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3. CTpyKTypa HABYAJIbHOI M CHUILIIHA

KiabkicTh roqun

CrpykTypa Kypey Jlenna popma : 3aouHa popma :
y TOMY YHCTi y TOMY YHCTi
Yceboro |aexkuii |1ad cam.p. |Ycboro |nekmii |1a6 cam.p.
1 2 3 5 6 7 8 10 11

3micToBHiT MoayJb 1.

Tema 1 (T1). Beryn.
CyuacHi npoonemn
3a0e3neueHHs 18 2 6 10 18 2 16
pPOOOTO31ATHOTO CTAHY
C.I.T

Tema 2 (T2).
Excrutyaraniiina 20 4 4 12 20 20
HaIAHICTH MAIIMH.

Tema 3 (T3). Tema 3 (T3).
Maintenance and
Diagnostics of Automated 22 4 6 12 22 2 20
Control Systems in

Protected Cultivation
Tema 4 (T4). Texuiune
JATHOCTYBaHHSI CHCTEM 18 2 4 12 18 18

Ta MEXaH3MIB MAIlMH .

Pazom 3a 3micToBHHM 78 B 20 46 78 5 5 74
Moaysaem 1

3micToBuii MOaYJIb 2.

Tema 5 (T5). Tennentii
03BUTKY [IIATHOCTYBAHHS]

P © v 18 2 4 12 18 2 2 14

Ta MPOLECIB TEXHIYHOTO

00CITyTOBYBaHH;L

Tema 6 (T6). 3HaueHHs
MIPOTHO3YBaHHS B
CUCTEMI TEXHIIHOTO

16 2 4 10 16 16
00CITyroByBaHHS MAIliH.
OCHOBHI 3aBJJaHHS

[IPOTHO3YBaHHSL
Tema 7 (T7). Meton

JIHIHHOTO

MPOTHO3YBaHHSL.
MPOTHO3yBaHHS 32
pe3ynbTataMu JBOX 20 2 4 14 20 2 2 16
JarHOCTYBaHb Ta
MIPOTHO3YBAHHA 32
JOMYCTUMHMH

3HAYCHHSIMHM [1apaMeTPiB.
Tema 8 (T8).
ABTOMAaTH3AIIL 18 2 2 14 18 2 16
MIPOTHO3YBAHHSL.
Pa3om 3a 3MicTOBHUM

72 8 14 50 72 4 6 62
MOJIYJIEM 2

Y cboro roauH 150 20 34 96 150 6 8 136
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5. Temmu 1a00paTOpHUX 3aHATH

Ne i/ Ha3Ba Temu KinekicTh rognn
JAeHHAa 3a04HAa
¢popma ¢popma

1 BuzHaueHHs KiIbKOCTI TEXHIYHUX 00CITyTOBYBaHb 3a 6
IIUKJIAMHU.

2 BuzHaueHHs KiIbKOCTI TEXHIYHUX 00CITyTOBYBaHb 3a 4
IIKaJIAaMH YepryBaHHsI 1X MepioJU4HOCTI.

3 TexHi4HE 11arHOCTYBAaHHS BiIIEHTPOBUX HACOCIB B 4 2
CUCTEMaX TOJIHBY .

4 TexHiuHe MiarHOCTYBaHHS aBTOMATH30BAHUX POIYMHHHX 4
By3mB AMI  Penta (Senmatic) Ta  cepBicHe
00CITYTrOBYBaHHSI CHCTEM IOJIUBY

5 TexHiyHe M1arHOCTYBAaHHSI CKJIAJOBUX aBTOMAaTH30BaHOL 4 2
CHCTEMH KepyBaHHs MiKpoKJiMaTroM (Senmatic)

6 JliarHOCTHKA TEXHIYHOTO CTaHy JIeTajeH, 10 3a0e31MeuyrTh 4
TepPMETHYHICTh KAMEPH CTHCKY.

7 JliarHOCTHKAa TEXHIYHOTO CTAaHy KpPUBOILIUIO - 4 2
IIATYHHOTO MEXaHi3My aBTOTPAaKTOPHOTO JABUTYHA.

8 JliarHOCTHKa TEXHIYHOTO CTaHy BY3JIiB CUCTEMH YKUBJICHHS 4 2
JIM3EJIHOTO JIBUTYHA.

Pazom 34 8
6. CamocriiiHa podoTa

Ne i/m HasBa Tremu pobotu KinbkicTs rogun
Jenna 3aouHa
dbopma dbopma

1 Beryn. CyuacHi npoGiemu 3abe3nedeHHs: poOOTO31aTHOTO 10 16
CTaHy MaIlTH Ta 00J1aIHAHHS arPOIPOMHUCIOBOTO KOMIUIEKCY
e TeoperuuHe OoOIpYHTYBaHHS: AHaII3 Cy4YaCHHUX
TEHJCHIII Ta YWHHUKIB, IO BIUIMBAIOTh HA 3HIDKCHHS
poboroznatHocTi TexHikn B AIIK B ymMoBax muHaMi4HOTO
puHKy. OOIpyHTYBaHHSI KOHLEMNILil YIpPaBIiHHS XUTTEBUM
[IUKIJIOM MaITiH.
e Ilpukaanni acmekTm  mpoGaemm:  Po3poOka
CTPYKTYPHOI CXEMH CHUCTEMH TEXCEPBICY JJII KOHKPETHOTO
(bepMepchbKOro TrocmoAapcTBa 3 ypaxyBaHHSM PHU3UKIB Ta
HEBU3HAYEHOCTI YMOB EKCILTyaTallii.
2 ExcrutyaTariiina HailiHICTh MaIITKH. 12 20
e Teopernune OOTPYHTYBAHHSI: JocmikeHHs
3aKOHOMIPHOCTEH 3MiHH €KCILTyaTalliifHOI HaJiHOCTI MaIlTuH
Ta 00JIa/THAHHS arpOIPOMHUCIIOBOTO KOMIUIEKCY ITiJT BILTHBOM
30BHIIIHIX (hakTopiB. MaTemaTuuHe Ta (pi3uyHEe TPaKTyBaHHSI
[MOKA3HHUKIB BIIMOBH €JIEMEHTIB.
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e Ilpuxkiaagni acmekTm npodaemu: Po3paxyHok
OCHOBHUX TIOKa3HHMKIB HAJIMHOCTI (HAmpaltoBaHHS Ha
BIJIMOBY, IHTCHCHUBHICTh BIJIMOB) IIapKy TpaKTOPiB 4YH
KOMOalHIB 32 3aJaHMMH  CTAaTUCTUYHHMHU  JIaHUMH
eKCILTyaTarii.

3 Maintenance and Diagnostics of Automated Control Systems in 12 20
Protected Cultivation

Theoretical Background (TeopernuHe 00rpyHTYBaHHs)
This section provides the mathematical, physical, and
control-theory foundation required to model, diagnose, and
maintain complex automation systems within modern
greenhouse environments.

e Systems Reliability and Degradation Physics under
Ambient Stress: Modeling the specific aging curves and
failure rates of mechatronic components. This involves
applying the Arrhenius law to predict thermal accelerated
degradation of semiconductor junctions in sensors and
electronic boards due to extreme microclimate temperature
swings, as well as modeling electrochemical and galvanic
corrosion kinetics under high relative humidity (RH > 85%).

e Metrological Drift and Analytical Sensor
Dynamics: Theoretical analysis of non-stationary
measurement errors, sensor degradation, and spatial
sensitivity matrices. It focuses on the physics of glass
membrane depletion in (pH) electrodes and polarization
effects in multi-electrode conductometric cells (EC) sensors).
Control theory is applied to mathematically compensate for
response delays (time constants, inside low-airflow aspirated
sensor enclaves.

Applied Aspects of the Problem (Ilpukiaani acnekTn
npoodJieMu)

This section bridges theoretical control principles with field
engineering, showcasing how maintenance and diagnostic
strategies are physically deployed to safeguard commercial
crop yields.

e Aintegrated Calibration Protocols and Hardware-
in-the-Loop Diagnostics: Practical implementation of field
maintenance routines. This includes executing automated
two-point chemical calibrations for analytical sensors using
precise buffer standards, and deploying digital master meters
for parallel cross-verification of temperature, light (PAR)
radiation), and carbon dioxide CO2 transmitters without
disrupting ongoing production.

e Predictive @ Mechatronic = Maintenance and
Boundary Fault Overrides: Applying practical diagnostics
to heavy mechatronic equipment, such as greenhouse
ventilation windows and screening motors. Engineers utilize
online root-mean-square (RMS) current profiling to detect
mechanical binding or gearbox tooth wear prior to
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cataclysmic failure, alongside strict alignment and setup
protocols for digital limit switches to prevent structural
structural framework damage.

4 TexHIuHe J1IarHOCTYBaHHsI CUCTEM Ta MEXaHI3MIB MaIlIH. 12 18

e Teoperuune  OOIPYHTYBAHHSI: Knacudikarist
Cy4yacHMX  METOHiB  Ta  3aco0iB  J[IarHOCTYBaHHS.
OOrpyHTyBaHHSs BUOOPY A1arHOCTUYHUX IMapaMeTpPiB Ta IXHIX
IpaHUYHUX 3HAYCHb.

e Ilpuxknagni acnmektu mnpoduaemu: CkiagaHHA
AITOPUTMY (TexXHOJOTIYHOT KapTH) TEXHIYHOTO
JIarHOCTYBaHHsS ~ KOHKPETHOTO  By3Ja  (HampuKIiaj,
TipOCHCTEMH HaBiCKM a00 MaJMBHOI CHUCTEMHU aM3ENs) 3a
JIOTIOMOT'OI0 CYYaCHUX MPUJIAIiB.

5 TeHmeHIlii pO3BUTKY IAarHOCTYBAaHHS Ta MPOLECIB TEXHIYHOTO 12 14
00CITyrOByBaHHSI.

e Teoperuune oOIpyHTYBaHHSI: AHaI3  PO3BUTKY
«po3ymHoro» Texcepsicy (IoT, 60pToBi KOMITIOTEPH, TENEMATUKA).
[NepcnexTrBr Iepexozy Bix peakTiBHOro TO 10 MPOaKTHBHOIO Ta
HPEMKTHBHOTO CEPBICY.

o Ilpuxuaani acnexkTu mnpodjemu: Po3poOka mnpoexTy
IHTErpallii eleMEHTIB UCTAHIIIHHOIO MOHITOPUHTY Ta TeJeMeTpii
(Fleet Management) y cucreMy YHpaBIiHHS MapKOM MaIlIUH

arpoXOJLIUHLY.
6 3HayeHHs  [POrHO3YBaHHA B CHUCTEMI  TEXHIYHOI'O 10 16
00CITyTOBYBaHHS MAIIIHH. OcHoBHI 3aBJIaHHS
IIPOrHO3YBaHHS.
e Teopernune OOIpYHTYBAaHHA: Haykose

OOTpyHTYBaHHSI pOJII TPOTHO3YBAaHHS y  3amoOiraHHi
aBapiiiHUM BigMOBaM Ta 3a0e3MEYeHHI MaKCUMAaIbHOTO
Koe(QiLi€HTa TEXHIYHOI TOTOBHOCTI TapKy MAaIlMH.

o Mpuxaaani acmeKTH npooJemn:
Po3paxyHOK ONTHMajbHOI MNEPIOAMYHOCTI IPOBEIACHHS
KOHTPOJBHO-TIPOTHO3YIOUHMX ~ ONepamiii  uis  KPUTHYHO
BO)XJIMBUX BY3JiB 30UPaJIbHOI TEXHIKH.

7 Meron niHiIHHOTO mporHo3yBaHHA. lIporHo3yBaHHs 3a 14 16
pe3yJbTaTaMH JIBOX J1arHOCTYBaHb Ta IPOTHO3YBaHHS 3a
JOTTYCTUMHUMH 3HAYE€HHSMHU ITapaMeTpiB.

e Teoperuune oOrpyHTyBaHHsi: TeopeTuuHl OCHOBU
MaTeMaTUYHUX  MojeJedl  JIHIHOro  IPOrHO3yBaHHS
3QJIMIITIKOBOTO pecypcy. AHaii3 TOYHOCTI MPOTHO3YBAaHHS 3a
JIBOMa TOYKaMH KOHTPOJIIO.

e [IpukaanHi acnekTn mnpodJjemu: Po3paxyHOk Ta
noOyaoBa rpadika JiHIHHOI eKCTpamoysLii 3aIMIIKOBOIO
pecypcy CHpspDKEHHS (HAmpUKIaA, IHIIHIPO-TIOPITHEBOT
Ipynu) 3a pe3yibTaTaMH JIBOX IOCIIJIOBHUX BHUMipIOBaHb
JIarHOCTUYHOTO MapaMmeTpa. Bu3HaueHHS JaTH HACTYIHOTO
TO.
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8 ABTOMaTH3aIlisl POTHO3YBaHHS 14 16

e Teoperuune oorpynTyBanHsi: [IpuHiunu moGyposu
Cy4yaCHMX KOMIT IOTEPHUX CHCTEM Ta €KCIIEPTHHX Mporpam
JUTSL aBTOMATHU30BaHOT OI[IHKM TEXHIYHOTO CTaHy MallliH (Ha
ocHoBi Al ta Big Data).

o IlIpuxkaaaui acnexkTu npodaemu: Po3p's3anns 3amaqi
3 YIPaBJIIHHS 3aJUIIKAMHU CEPBICHOTO ICHTPY (TUTAHYBaHHS
3aKyMiBJl 3al4acTUH) 3a JIONIOMOTOK  1HTETPOBAHOTO
crneniaiizoBanoro 113 Ha 0OCHOBI MPOTHO3iB BiJIMOB.

Pa3zom 96 136

7. MeToau HABYAHHA

11i0 uac suxnadanHs HABYAILHOI OUCYUNTIHU BUKOPUCTIOBYIOMbCA MAKI Memoou
HABYAHMHA!

MH 01 — cnosecnuii memoo (nexkyis, Ouckycis, cnigbecioa, memamuine
002080penHs MOw0);

MH 02 — npaxmuunuii memoo (1abopamopHi 3aHamms, Memoo NPoOEKMis, Kelic-
Memoo, po38's3aHH CUMYAYIHUX THHCEHEPHUX 3A0ay);

MH 03 — naoynuii memoo (Memoo intocmpayitl i Memoo 0eMOHCMPayitl),

MH 04 — poboma 3 HABYAILHO-MEMOOUYHOI Nimepamypor (KOHCheKmy6aHHs,
me3y6anHs, AHOMYBAHHS, PeYeH3y8anHs, CKIAOAHHs pedhepamy mowo);

MH 05 — sioeomemoo (Hosimui iHhopmayitini mexHonoz2ii, OUCMAHYItHI ma
MYTbmumMeOditiHi  Komn'tomepui  3acobu Hasuanus, euxopucmanns CJ/[H Moodle,
CUMYNAMOPIB, BIPMYATbHUX 1AOOPAMOPHUX CMEHOIB),

MH 06 — camocmiiina poboma (8uueHHsE MePMiHi8, BUKOHAHHS THOUBIOYAIbHUX
3a80aHb, MemooO NPOEKMIB, KeUC-Memoo, PO38'a3AHHs CUMYAYIUHUX IHICEHEPHUX 3a0ay).

8. ®opMu KOHTPOJIIO | METOAU OLIHIOBAHHS
OCHOBHUMHU BHJaMU KOHTPOJIO pe3yJbTaTiB HaBUYaHHS TI1J] 4YaC BUBYEHHS

nucuumuniag - “CepBicHe OOCIyroByBaHHSI MallMH Ta OOJagHAHHA €. TOTOYHUM,
nepioguIHui 1 miacyMkoBui. [ToTouHUN KOHTPOJIb 3MIHCHIOETHCS Yy (DOPMI YCHOTO Ta
MMMCHMOBOTO ONUTYBAaHHS, TECTyBaHHS, BHUKOHAHHS 3aBAaHb CaMOCTIHHOI po0OOTH,
MIATOTOBKH TIPE3EHTAIlld Ta aHANITUYHUX OTJISAIB. 3a CYKYMHICTIO TEBHUX TEM
3IIUCHIOETHCS TIEPIOAMYHUN KOHTPOJIb Y BUTJIAI MOJIYJIBHUX KOHTPOJBHUX POOIT abo
BUPILIEHHS 33]1a4 1 KEUCIB.

[TimcymMKOBHiIA KOHTPOJIH PE3yJIbTAaTIB HABYAHHS T4 KOMIIETEHTHOCTEH CTYACHTIB 3

HABYAJIbHOI TUCUUILIIHYU 31HCHIOETHCS HA M1JICTaBl IPOBEJICHHS CEMECTPOBOTO ICITUTY Y
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dopmi TectyBaHHsA. [Iporpama icnuTy OXOIUTIOE MPOrpaMmy HaBYAIbHOI AUCIUILTIHM.
3aBlaHHAM ICIIUTY € TEpeBipKa PO3YMIHHA CTYJEHTOM MPOTpaMHOr0 MaTepiany B
IJIOMY, 3HAHHS Ta B3a€EMO3B’A3KIB MK OKPEMUMU PO3/1TIaMH, 3[aTHOCTI BUKOPUCTAHHS
iX /171 BUPILIEHHS MIPaKTUYHUX 33724 TOIIO.

CtyneHT He MOXe OyTH JOMYIICHUH 10 CKIaJaHHs ICTIUTY, SKIIO KITBKICTh 0aiB,
OJIep)KaHUX 3a pe3yJibTaTaMH MEPEBIPKU YCHINIHOCTI Mij] YaCc MOTOYHOIO KOHTPOJIIO
BIIPOJIOBK CEMECTPY, B CyMi He focsria 36 6amiB. CTyieHTa CJIiJ] BBAXKaTH aT€CTOBAHUM,
SKIIIO cyma 0aliB, OJlep)KaHUX 3a pe3yJbTaTaMH MiJACYMKOBOI MEPEBIPKU YCHIIIHOCTI,
nopiBHIOE 60.

MiHIMQJIbBHO MOJKJIMBAa KUIBKICTh OalliB, OTPUMAaHUX CTYJAEHTOM Y BHIAJKY
CKJIaJIaHHsl 1CIUTY, AOpiBHIOE 24. MakcumanbHa MOXKJIIUBA KUTBKICTh 0alliB, OTPUMaHUX
Ha icriuti — 40. [TigcymMKoBi 6ainu 3a ICIIUT CKJIAJAI0ThCS 13 CyMHU OalliB 3a BIJIOBIII Ha
MUTaHHS, 10 OKPYTJIEH] 10 LUIJIOT0 YKCTa.

[TimcymKkoBa OliHKA 3 TUCHHUILIIHU PO3PaXOBYETHCS SIK CyMa OalliB, OTPUMAHHUX IT1]1
yac icnuTy Ta 0ajiB, OTPUMAHMX 1] Yac MOTOYHOIO KOHTPOJIIO 32 HAKOIMMYYBaJbHOIO

CUCTCMOIO.

9. IluTaHHA 1S MiICYMKOBOI0 KOHTPOJIIO
1. o Take HAAIWHICTH MAIIMHM K KOMIIJIEKCHA BJIACTUBICTH Ta B SKUX IpoIecax ii
ICHyBaHHS BOHA TIPOSIBIISIETHCS ?

2. YumM BIJIPI3HIIOTHCA KOHCTPYKTMBHA, BUPOOHMYA Ta €KCIUTyaTalliiHa Ha1MHICTh
MAaIlHH?

3. Sxi 0'aTh KIIOYOBHMX AacHeKTIB Ta MUTaHb JOCIIDKYIOTBCA B paMKax Teopii
HaJIIMHOCTI TEXHIYHUX BUPOOIB?

4. JlaliTe BH3HAQUYCHHS IIOHATTIO «SIKICTh MAIIMHHM» Ta Ha3BITh OCHOBHI
eKCIUTyaTalliiiH1 BIaCTUBOCTI, 11O ii BU3HAYAIOTb.

5. o Take mpane3maTHICTh MAalIMHU Ta 3a SKUMU KPUTEPISIMH BU3HAYAETHCA ii
nopyIieHHs (BigMoBa)?

6. Y 4oMy moJsira€ MPUHITUIIOBA PI3HUIIT MK BIIMOBOIO Ta HECITPABHICTIO MAITUHU?
HagpeniTe mpukiay.
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7. 3a SKUMHU XapaKTepHUMH O3HAKaMM B HOPMAaTHUBHO-TEXHIYHIM JTOKyMEHTaLli
BCTAHOBIIIOIOTHCS] KPUTEP1i TPAHUYHUX CTaHIB MAILTUH?

8. SIki eeMEeHTH NBUTYHA BHYTPIIITHHOTO 3TOPSIHHSI BiTHOCATH JI0 PECYPCHHUX CHCTEM,
a sIKi — J10 HepeCcypCcHUX?

9. HaBeniTh knacudikallito Ta 03HaKH CTATUYHOTO 1 BTOMHOTO PyHHYBaHHs JeTaei
aBTOTPAKTOPHOT TEXHIKH.

10.51x knacuikyroTh BUIU TEPTS y By3JIaX MalllWH 3a HassBHICTIO BITHOCHOTO PyXy Ta
MaCTUJIILHOTO MaTtepiay?

11.5Ix1 ¢i3uKo-MexaHiuHI SBHUIA Ha TOBEPXHAX TEPTS OMUCYIOTh TEPMIHU
«3ailaHHAY, «3aJUPKa» Ta «IPATIaHH»?

12.HaBenith kimacudikaiiro BHUIIB MEXaHIYHOTO Ta KOPO31HHO-MEXaHIYHOTO
CIIpallbOBYBAHHS JICTAJICH.

13.0nuiiTh TpU XapakTepHi eTanu (AUITHKHY) MPOIIeCy HapOCTaHHS CIPaIlbOBYBaHHS
JIeTajel 3aJIeKHO BiJ] IXHBOTO MPOOITy 4u HApOOITKYy.

14.Yomy po30upaTl MalIMHy Ta ii eJIeMEHTH PEKOMEHY€ThCSI TIJIbKU B pa3l KpaHbOI
NOTPeOH 3 MOTJIALY IHTEHCUBHOCTI CHPallbOBYBAHHS?

15.4xi excrutyaraniiiai Gaktopu (AOpPOKHI, KIIMATU4YHI, TPAHCIIOPTHI) HAMOLIbIIIE
BIJIMBAIOTh HAa 3MIHY TEXHIYHOTO CTaHY MAallliH?

16. 4k xnacudikyroTh BIJIMOBH MAIIIMH 32 KEPEJIOM iX BUHUKHEHHS Ta 32 XapaKTEePOM
nepeoiry nporecy?

17.1llo Take yMOBHO-panTOBI BiJIMOBM Ta HYOMY BOHHM BBaXXalOThCS PE3EPBOM
npO(UIAKTUYHUX J1i1?

18.51ka pi3HUIIST MK 3JICKHUMU Ta HE3aJIC)KHUMHU BiJIMOBAMHU €JIEMEHTIB MAIlIUH?

19.3 siKOI0 METOI0 TMPOBOJIUTKLCS 30UpaHHs Ta 00poOKa iHpopMallli Mpo HAAINHICTh
MaIlIuH B yMOBaX peaybHOI eKCIuTyaTartii?

19.4xy iHbopMaIlito 30UparoTh 1 aHAMI3YIOTh MiANPUEMCTBA-BUPOOHUKHU, & AKYy —
eKCIUTyaTyIoul Ta PEMOHTHI OpraHi3alii?

20.5ki OOOB'A3KOBI BIAOMOCTI Ma€ MICTHUTH TeEpBHHHA 1HOpPMAIlS TIPO
XapaKTEPUCTHKY BiIMOBU KOHKPETHOI CKJIaI0BOI YaCTHHU?

21.Yomy mnst 30MpaHHA JOCTOBIpHOI 1H(pOpMAaIli Npo BIUIMB KIIMAaTUYHUX YMOB
CIIOCTEPEHKEHHS 32 MAILIMHOIO MalOTh TPUBATH HE MEHILIE OJTHOTO POKY?

22 5ki iCHYIOTh BHJIM PECYpCHUX BUINPOOYBaHb MAIIMH Ta sIKa METa MPOBEICHHS
JOCTIAHULIBKUX BUTIPOOYBaHb?
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23.Ha yoMy 0a3yroThcs MPUCKOPEHI €KCIUTyaTalliiiHi BUITPOOyBaHHS MaIllMH Ta SKi
PEKUMH HAaBAaHTAXEHb TIPH IIOMY 3aCTOCOBYIOTh?

24.0nuuiTh JABa OCHOBHI HAIpsIMU CTaTUCTUYHOTO MOJCIIOBAHHS IPOIECY
eKCIUTyaTarlii Ta MOsSBY BiIMOB MAIlIHH.

25.Y yomy momsira€ 0COOMMBICTD Ta MPaKTUYHA IIIHHICTH IMITAI[ITHOTO MOJICTFOBAHHS
pu KepyBaHHI MaTepialbHUMH MOTOKAMH Ha BUPOOHUIITBI?

26.11{o nae 3MOTy BU3HAYMTH SIKICHUI Ta KUTbKICHUHN aHami3 310paHoi iHpopmarlii npo
B1IMOBH 00'€KTIB 0OCITyrOoByBaHHs?

27.0xapakTepusyiTe 4OTUpH 0a30Bi BIACTHBOCTI, 3 IKUX CKIIAJIA€THCS KOMILJICKCHE
MOHSATTS «HAJIIMHICTH 00'€KTay.

28.HoMmy pnJisi TakuxX CHUCTEM, SIK rajibMa Ta pPyJIbOBE KEPYyBaHHs, BJIACTHBICTb
0€3B1IMOBHOCTI € KPUTUYHO BUPIIIAIIBHOIO?

29.111o po3yMmitoTh IIiJT 30epekeHICTI0 00'€KTa Ta SK BOHA IPOSBISETHCS MMij Yac i
MiCTsl TPAHCTIOPTYBAaHHS 4u 30epiranHs?

31.1o Take ekcruTyaTaliiiHa TEXHOJIOTIYHICTh MAIIMHU Ta SKMMH KOHCTPYKTHBHO-
BUPOOHMYMMH (PAKTOpaMH BOHA BU3HAYAETHCS ?

32.5Ik KOHTpOJETPUAATHICTh Ta IOCTYIHICTh 00'€KTa BIIMBAIOTh HA BIPOBAIKCHHS
HOBUX MeTO1B TO 1 3HUKEHHS BUTpAT Tparli?

33.TlosicHITh 3HAYCHHS B3a€MO3aMIHHOCTI Ta yHI(iKamii arperaTiB JIjis ITiIBUILCHHS
TEXHOJIOTIYHO1 CyMICHOCTI IMapKy MalllvH.

34.Ha3BiTh OCHOBHI (y3arajibHeH1) MOKa3HUKU €KCIUTyaTalllifHOT TEXHOJIOTTYHOCTI, K1
BKJIFOYAIOTh J0 TEXHIYHUX 3aBAaHb Ha pO3pOOKY TEXHIKH.

35.51k1 Tpu XapakTepH1 Nepiojid eKCcIuTyaTallli arperaTy BUAUISIOTh MPU JOCIIKEHH1
3aKOHOMIPHOCTI 3MIHH MTapaMeTpa NOTOKY BIAMOB?

36.51k1 XapaKTEepUCTUKHU €KCIUTyaTaliifHOi HaJAlifHOCTI BUKOPUCTOBYIOTh SIK KpUTEPIi
JUTSl BU3HAYEHHS ONTUMAJILHOT MEP10IMYHOCTI KOHTPOJIBHO-IIarHOCTUYHUX POOIT?

37.Y d4oMmy moyfrae CcyThb TEXHIKO-€KOHOMIYHOTO METOJQy OOIPYHTYBaHHS
ONTUMAJIBHOI TIep10AnYHOCT] BUKOHAHHA TO MamuH?

38.Ha siki gomycTtuMi piBHI MMOBIPHOCTI 0€3BIAMOBHOI POOOTH OPIEHTYIOTHCS MPHU
po3paxyHky TO 1151 eneMeHTIB, 1110 TapaHTyIOTh O€3MeKy pyxy?

39.V yomy nosisirae cyTh METOAY BU3HAaUCHHS niepioguuHocTi TO 3a 3aKOHOMIPHICTIO
3MIHH 1 AOMYCTUMHUM 3HAYEHHSM MapaMeTpiB TEXHIYHOTO CTaHy?
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40.5lk BU3HAYaeThCs onTUMaibHA mnepioanyHicTh TO 3a kputepieM HaMOUIBIIOL
IPOAYKTHUBHOCTI arperarin?

41.[lafiTe BU3HAYCHHSI CHCTEMi TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY TEXHIKU
3TiHO 3 11 TUTAHOBO-3aMO01KHUM XapaKTePOM.

42 SIxi iCHYIOTh CKJIaJOB1 MiJCHCTEMU BCEPEAMHI CUCTEMH TEXHIYHOI €KCILTyaTalii
MamuH?

43.3a IKUMU OCHOBHUMH KPUTEPISIMH OIIHIOIOTH Ta KOPEKTYIOTh peskuMu TO Mammx
Ha pI3HUX eTamax (JIepKaBHUX BHUIIPOOYBaHb, IMIJIKOHTPOJBHOI €KCILTyaTarii
TOI10)?

44 .5k ouiHOIOTh €(EeKTUBHICTH (1)) TEXHIYHOrO OOCIYTOBYBAaHHSI MAIlIMHU Yepe3
CITIBBITHOIIICHHS BUSIBJICHUX Ta 3apPEECTPOBAHUX BIIMOB?

45.Tlepepaxyiite Bci BUAM OOCIyrOBYBaHHS Ta PEMOHTY, SIKI mepeadavae cydacHa
cucrtema TO Ta peMOHTY CUTbCHKOTOCHOIAPCHKOT TEXHIKH.

46.111o Take «0OCITyroByBaHHS 3a TEXHIYHUM CTAHOM» Ta UMM BapiaHT 13 KOHTPOJIEM
PIBHSI HAIMHOCTI BIJIPI3HIETHCS BlJ KOHTPOIO apaMeTPiB arperaris?

47.1llo Take mMOMEpPEKYBAIILHUI MOMYCK 1 SIK HOTO JOCSATHEHHS IOB'SI3aHE 3
IJIaHYBaHHSAM NPO(UIAKTUYHUX 3aXO0A1B?

48.JlaiiTe BU3HAYEHHS NOHATTIO «TEXHIYHE A1arHOCTYBaHHS» Ta Ha3BITh TP OCHOBHI
3aBJIaHHS, SIKI BOHO BUPIIIYE B TIPOIEC] eKCIUTyaTaIli.

49.5lke nmpu3HaYEHHs MAlOTh J1arHOCTUYHA Ta HAKOMHMYYBaJbHA KapTH MAIIUHU 1 SIK
BOHU BUKOPUCTOBYIOTBCS JUIsl IPOTHO3YBAHHS pecypcy?

50.0xapakTepusyiTe TEXHOJOTIUHI 3aBAaHHs 3arajibHOTO JiarHoctyBanHs ([[-1) Ta
norauoOieHoro aiarHoctyBanns (/1-2).

10. Po3nmoaiu 0aJiB, AKi OTPUMYIOTH 3100yBa4i BUIIIOI OCBITH
Posznozin 6aiiB o1riHIOBaHHS 3HaHb 3/100yBayiB BHUIIIOT OCBITH Y CEMECTPI 32 BUIAMHU
HaBYAJIbHUX 3aHATH 3 AUCHUILIIHU “CepBicHe 00CIyroByBaHHS MAIIIMH Ta 00JagHAHHS ~

[Torounuii Ta MepioJUUHUI KOHTPOJIb . .
) ; ; ITixcymkoBuHii
3micTOBUI MOAYJb | 3MICTOBUM MOAYJb 2 IHILHBII[Y?“HBHC KOHTPOJTE CYMa
caMocCTiiHe (ex3amen) 6amiB
T1 T2 | T3 | T4 | TS | T6 | T7 | T8 3aBIAHHS
5 5 5 5 5 5 5 5
KonrtpomnsHa poboTta 3a KonrtponsHa pobota 3a
. . 10 40 100
3MICTOBUM MoOAyJleM | — | 3MICTOBHM MOJYJIEM 2 —
5 5
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IlIkana ouiHoBaHHA: YHiBepcuTeTchbKa Ta 100-0a1bHa

Cywma 6aniB 3a BCi BUIU s exzameny, nugepeHiiioBaHoro Jlst 3aumiky
HaBYAIBHOT isSITBHOCTI 3aJIiKy, KypCOBOT'O IPO€EKTY (POOOTH)
MPAKTUKH
90-100 Bigmiaao 3apaxoBaHO
75-89 Hobpe
60-74 3a10B1IIBHO
MeH1e 60 He3zanoBinsHO He 3apaxoBano

11. HMoaiTUKH TUCUMUILTIHA
[Momtuku kypcy “CepBicHe OOCIYyroByBaHHS MallMH Ta OOJaJHAHHS

BUOYJIOBYIOTBhCSl 13 ypaxyBaHHSM HOPM 3aKOHOJABCTBA YKpaiHU MIOJ0 aKaJaeMIYHOI
TOOPOYECHOCTI, Y T. 4 IIOJ0 BUKOPUCTAHHS MITYYHOTO 1HTEJEKTY, Ta PEriaMeHTHUX
JIOKYMEHTIB 010 opraHizailii HaBuaHHs y [lomicekoMy yHiBepcuterti. [loniTrka 1momo
BIJIBIIyBaHHS: 33JUI1 YCHIIIHOTO 3aCBOEHHA TEOPETUYHUX 3HAHb 1 (HOpMyBaHHS
MICUXOJIOTIYHUX  KOMIIETEHTHOCTEM 3700yBaudi  OCBITHU 3000B’si3aH1  PETYJSIPHO
BIJIBIIyBaTH 3aHATTS, OpaTy aKTUBHY Y4acTh y OOrOBOPEHHI KJIFOUOBUX MUTAHb 13 TEMH,
BUKOHYBaTH HEOOX1IHHH MIHIMyM HaBuajibHOi poOoTH. [lomiTHKa 11070 MATOTOBKH 1
3aXHUCTY KypCOBOi pOOOTH OKpECIeHa B METOJMYHUX PEKOMEHAAIISAX 1100 MIATOTOBKH 1
3aXMCTy KypcoBuX poOiT. IlomTuka 1mono aeniaiiHiB: 1HAWBIAyajdbHI Ta CaMOCTIHHI
poboTu 3700yBayi OCBITHM MarOTh 37aBaTd BYACHO, BIJTOBITHO IO IJIAHY 3aHATTS. 3a
00’€KTUBHUX NPHUYMH (HampukKiaa, XBopoOa, y4yacTb y KOH(pepeHUIsX, TpUBOra,
BIJICYTHICTh CBITJIa TOIIO) TEPMiH 3apaxyBaHHS HaBUAJIBHUX 3aBJaHb MOXeE OyTH
MOJOBKEHUN 3a TMOTO/HKEHHSAM 13 BHKJIagadeM Kypcy. PoboTu, sKi 34ar0Thbes 13
NOPYUIEHHSM TEPMiHIB 0€3 MOBaXHUX MPHUYMH, 3aPAaXOBYIOTHCS 31 3HH)KEHHSIM OLIIHKH.
[TomiTHKa 11010 KOMYHIKAIII] 13 BUKJIaa4eM: Y pa3i BAHUKHEHHS MIEBHUX TPY/IHOIIIIB IIPU
BUBYCHHI JUCHHUIUIIHK 3700yBad OCBITHM MOJXKE 3BEpPTaTHCS JI0 BUKJIAJada y TOIUHU
KOHCYJIbTAIIIH 32 JOJaTKOBUMH PO3’ ICHCHHSIMH.

12. KiirouoBi TepMiHM HABYAJIBLHOI AMCIUILIIHA

Ne Tepmin BingnoBigHuK aHI1ilCHKOIO
MOBOIO

1 TexniuHe 06CcTyroByBaHHs Maintenance

2 TexHiuHe 1arHOCTyBaHHS Technical diagnostics

3 [IporHo3yBaHHs 3aJIUIIKOBOTO PECYPCY Remaining useful life
forecasting

4 Excrutyarariiina HagiiHICTb Operational reliability

5 I'pannunwmii ctan Limit state

crop. 18321



[TOJIICbKUM HALIIOHAJIbBHUM YHIBEPCUTET
Kadenpa ArpoinxkeHepii Ta TexHiYHOTr0 cepBicy

8.
9.

10.

13. PexomenoBaHna Jiiteparypa
OcHoBHA

. Senthilkumar T. A Textbook of Farm Machinery and Equipment: Principles and

Practice. — Brillion Publishing, 2023. — 478 p.

Texniuamii cepBic B AIIK: HaB4albHO-METOAWYHUN TMOCIOHWK IS CaMOCTIHHOI
po6otu crynentis / 0. I'. Copsanini, [. I1. XKypasens, A. M. bounap, O. 0. Hosixk.
— Menitonons: Bugasanuonomirpadiuamii nentp «JIrokey, 2021. — 157 c.

. TexHiuHU#N cepBIC MEXAaTPOHHUX CHUCTEM: HABYAJIbHO-METOAWYHHUI MOCIOHUK [0

camocTiitHoi pobotu / A.M. bonnaap, [.I1. Kypasens, O.FO. HoBuk, K.I'. IleTpenxo.,
O.B. B’tonuk. — Menitonons: BunaBuuuo-nomirpadiunnii nentp «JIwokey», 2021. —
140 c.

Tpuryd O. A. TexHonoriyHe oOJiaJHaHHA JiE OOCITYrOBYBaHHS Ta PEMOHTY
aBTOMOOWIIB : HaB4. noci0. [Enexkrponnuii pecypc] / O. A. Tpury6 ; M-Bo OCBITH 1
HaykH Ykpainu, Uepkac. nepk. TexHoi. yH-T. — Uepkacu : YTV, 2021. — 187 c.

. Texniunwmii ceppic MamuH: HaB4. mocioOHuK.— Kui: Bunapuuirso Jlipa-K, 2017.— 288

C.
Gaines T. E. How to Restore Farmall Tractors: Choosing a Tractor and Setting up a
Workshop — Engine, Transmission, and PTO Rebuilds — Bodywork, Painting,
Decals, and Badging. — Motorbooks, 2020. — 224 p.

. TexHOJIOT1sI TEXHIYHOT'0 00CITyTOBYBAaHHS MAIIINH: [HaBY. MOCIO. /ISl CTYACHTIB 1HXKEH.

cnen. 31 cremianizamii «TexHiYHuil cepBic» Ha OCB.-KBamid. piBHI «CroeriamicT,
«Marictpy] / [.M.bennepa, C.M.I'pyuienubkuit, I1.I.Po310pOXHIOK,
SI.M.Muxatinosnd. — Kam’ ssHens-Iloainecbkuii: ®OIT Cucun O.B., 2010. -320 c.
M.B. Monoauk. HaykoBi OCHOBU TE€XHIYHOTO OOCITYrOBYBaHHS 1 PEMOHTY MAILIUH Y
cuibckomy rocnonapctsl. Kiposorpaa: KO/I,2009.-180 c.
. Cipuii I.C. BzaemozaminHicTs. CTanaaptusariiis 1 TexHiuHi BumiptoBanss/ [.C.Cipuit.
— 2-e BUJ. A010B. 1 nepepo0.— K.: Arpapna ocsirta, 2009. — 353 c.
YepuoBon M.I. HaniifHicTh ciibebkorocnoaapcebkoi texHiku: [linpyunuk. Ipyre
BUJIaHHS, iepepooiieHe 1 nonoBHeHe / M.1.Uepnosou, B.IO.Yepkyn, B.B.Ayniu Ta 1H.,
3a pea. M.I.Uepnosona — Kipoorpan: KO/, 2010 — 320 c. :im.

JlonarkoBa

1. Farm Machinery Management: Selection, Operation, and Maintenance
3akopaonHe BujganHs / Dr. T. Senthilkumar. — Brillion Publishing, 2023. — 478
p.

2. TlpoexkTyBaHHS TEXHOJIOTIYHMX MPoIeECiB CEpBICHUX MIANpUEMCTB [Tekcr] :
Hipyd. JJIsl CTyA. BUI. HaBd. 3aki. / JlymHikoB A. A. [ta iH.]. - BiHHung :
Kamrrenstnos O. 1., 2011. - 400 c. : puc., Ta6a. - biomiorp.: ¢. 319-320.

3. Ilpaktukym 3 pemonTy MamuH [ Tekcr] : [HaBu. moci6.: B 2 1.] / [O. 1. Cimamienko
Ta iH.] ; 3a pen. O. . Cimamenka ta O. B. TixonoBa. - XapkiB : [Ipom-ApT, 2018.
T. 1 : 3aranpHuil TEXHOJOTIYHUHN MPOIEC PEMOHTY Ta TEXHOJIOT1I BITHOBJICHHS 1
3MIIHEHHS AeTaneit mamuH. - 2018. - 416 c. : puc., Tabn
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4.

[TpakTuky™m 3 peMoHTy MamuH [Tekct] : [HaBu. moci0.: B 2 1.] / [O. I. Cinamenko
Ta iH.] ; 3a pen. O. I. Cimamenka ta O. B. Tixonosa. - XapkiB : [Ipom-ApT, 2018.
T. 2 : TexHomnorisi peMOHTY MallIiH, 00JaJIHaHHA Ta 1X CKJIAJ0BUX YacTuH. - 2018.
- 490 c. : puc., Tabn

. Sivak, R., Kulykivskyi, V., Savchenko V., Sukmaniuk, O., Borovskyi Application

of the resource-saving extrusion technologies and an integrated approach to
assessing the plasticity of metal parts in agricultural engineering. Machinery &
Energetics. Vol. 15, No. 2. 2024, P. 21-32. DOI: 10.31548/machinery/2.2024.21

(Scopus).

. Borychenko, O., Cherniavskyi, A., Pobigaylo, V., Savchenko, V., & Lyudmyla, M.

Assessing the impact of innovative technologies on the sustainable development of
energy systems: a comparative analysis of technical and environmental indicators.
Revista Gestao & Tecnologia (Journal of Management & Technology. Vol. 24, n.
2, p. 346-375, 2024 (Scopus)

Sivak, R., Kulykivskyi, V., Savchenko V.,  Minenko, S., Borovskyi V.
Determination of porosity functions in the pressure treatment of iron-based powder
materials in agricultural engineering.  Scientific Horizons, 26(3), P. 124-
134(Scopus).

. Savchenko V., Kravtsov A., Minenko S., Kulykivskiy L., Savchenko L. Effect of

Nozzle in High Pressure Humidification Systems of Water Evaporator.
International Journal of Online and Biomedical Engineering. Vol 17, No 09, 2021.
pp. 93—105. https://doi.org/10.3991/ijoe.v17109.23887, (Scopus).

. bopak K.B., CaBuenko B.M, I'apprmmok P.I'. TlinBumenHss HagiiHOCTI CUCTEMU

3BOJIO>KEHHSI TICTOBOI CTPIUKHU. TEXHIYHMI CEpBIC arpOIPOMHKCIIOBOTO, JTICOBOT'O Ta
TPAHCIIOPTHOTO KOMILJIEKCIB. 2025. Ne 26. C. 268-279.
https://doi.org/10.37700/journal-ts.2025.26.268-279.

10.CaBuenko JI.I'., CaBuenko B.M., Minenko C.B. AHali3 iCHyIOUUX €HEPreTUYHUX

YCTAHOBOK  JUJIT  yJABTPadioseTOBOTO  3HE3apa)XKEHHS  PEUUPKYIAIIAHOTO
[OKMBHOTO PO3YMHY B CHCTEMaxX AaBTOMAaTUYHOIO T1POIIOHHOIO MOJIUBY
CUIbCBKOTOCTIOAAPCHKUX  KYJBTYp Y  CEpEIOBHILl  3aXHUIIEHOI0 IPYHTY.
VYKpaiHChbKUN JKypHaJI NPUPOJHUYMX HAYK: HAYKOBUM JKypHal / [roj. pen.
OBuapenko Muxkona, Bian. pena. Ilemox HOmis]. Kutomup: Bumg-Bo
Kuromupcekoro aepx. yH-1y imeHi [. @panka, 2022. Bum. 2. C. 174-180

11.CaBuenko B.M., Minenko C.B., CaBuenko JI.I'. [IpoGiemMu exoorii Ta eKoJoTiuHa

MOJIITUKA JISUTBHOCTI  MIANPUEMCTB TEXHIYHOTO cepBicy. Bueni 3amucku
Taspiiicbkoro HamioHanbHOTO yHiBepcutery imeHi B.I. Bepnaacekoro. Cep.
Texniuni Hayku. 2021. Bum. 32 (71). Ne2. C.216- 223
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12.CaBuenko JI.I'., CaBuenko B.M., Minenko C.B. Bukopucrtanusi cy4acHHX
CJIEKTPOTEXHIYHUX 3ac001B Ta crnocoOiB Y@ 3He3apakeHHS CTIYHUX BOJI.
KommiorepHo-iHTErpoBaHi TEXHOJOTIi: OCBITa,HayKa,BUpOOHUIITBO. 2021. No43.
C.134-138
13.Savchenko L.,Savchenko V. Ways of improvement of ecological policy in the
activity of motor vehicles technical service companies in Ukraine. Periodyk
Naukowy Akademii Polonijnej, Polonia University Scientific Journal. —2021. —44
(2021) nr 1. — P. 290-298
14.CaBuenko B.M., Minenko C.B., CaBuenko JI.I'. Ekonoriuna 6e3meka Ta 3HIKCHHS
BIUIMBY MiIPUEMCTB TEXHIYHOTO CEPBICY HAa 0TOUyIoUe cepenoBuine. Exonoriuni
Hayku. 2021. Ne2(35). C 64-70
14. EnexrponHi ingopmauiiiHi pecypcu
1. bibmioreuno-inpopmarniiauii pecypc (KHIKKOBUM (OHA, TEpIOAHKa,
dboHaM HaA eNEeKTPOHHMX HOocigX Touro) Oi0mioreku [lomickkoro yHniBepcutery. URL:
http://lib.polissiauniver.edu.ua/%?20jirbis2/index.php?option=%20com_irbis&view%20
=irbis&Itemid=108
2. bibmoreyHo-inpopMmaniiitauii pecypc HamionanbHoi 0105110TeKH YKpaiHu

im. B.I. Bepnaacekoro. URL : http://www.nbuv.gov.ua/
3. EnexTtpoHHMII 1HCTPYMEHT pO3IIMPEHOI AaHAIITHKUA Ta MEePEeBIPKU

kouTparentiB «Clarity-project». URL : https://clarity-project.info/
4. lacrurymiinuii periozurtapiii Ilomicbkoro yHiBepcuTeTy (HAyKOBI CTarTTi,

aBTopedepatu nucepTaiii Ta aucepTallii, HaBYaJgbHI MaTepiaju, CTYJIEHTChKI poOOoTH,
MaTtepianu KoH(MepeHIllld, MaTeHTH, KOMM'IOTepHI MpOTrpaMu, CTaTUCTUYHI MaTepiai,
HaByasbH1 00'ekTH, HaykoBi 3BITH) URL: http://ir.polissiauniver.edu.ua/?locale=ua

5. Kypcu «PeMOHT Ta TexHiYHe 00CIyroByBaHHS BY3J1iB aBTOTPAHCIIOPTHUX
3aco0iB» OCBITHBOI MaTdopmu profosvita.online:
https://profosvita.online/courses/course-v1:Profosvita+CS-KO15SFPL.+2022/course/

6. Kypc Ilporpamu EU4Skills «PeMOHT Ta TexHIYHE 00CTyrOBYBaHHS BY3JIIB

aBTOTPAHCIIOPTHUX 3ac0o0iB» https://Ims.lilac-vso-uat.raccoongang.com/courses/course-
v1:Profosvita+CS-K015SFPL+2022/about
7.  Kypcu ocBitHpoi iargopmu Prometheus. URL: https://prometheus.org.ua/
8. Kypcu ocBitHboi miiargopmu Cursera. URL: https://www.coursera.org
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