MiHiCTepCTBO OCBITH 1 HAyKHU YKpaiHu
CyMCBhKUIA HaIlIOHAJIbHUM arpapHUuid YHIBEPCUTET
DaKkyJIbTEeT 1HKEHEPHO-TEXHOJIOTTUHUN

Kadenpa npoekTyBaHHS TEXHIYHUX CUCTEM

Po6oua nporpama (cunadyc) OCBITHROIO KOMIIOHEHTa

OK 12 — YupapJjinHs HaJiiiHICTIO Ta eHeproe(eKTUBHICTIO
TEXHIYHMX CHCTEM B rajy3eBOMY MalllMHOOY1yBAHHI
(060B’A3KOBHIN)

PeainizyeThcst B Mekax OCBITHBOI IporpamMu  'ajiy3eBe MAIIMHOOYIYBAHHSA
(Ha3Ba)

3a cnemanbHicTio 133 «any3eBe MamMHOOYAyBaHHD [

G11 MamvaoOynyBaHHS (3a crieriaaizaisaMu)

(urndp, Ha3Ba)

TPETHOTO (OCBITHBO-HAYKOBOT'O) PIBHS BULIOI OCBITH

Cymu — 2026



Pospobauku: _ Onexcauap IBYEHKO, kasi. TexH.
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Po3poOonnku: Onexcanap IBUEHKO, kan. TexH.
HayK, JI011., 3aB. kad. [ITC

PosrasnyTo,
CXBaJIEHO Ta [TpoTokom Ne 14 Bix «03» gepBHS 2026 p.
3aTBEPIKEHO
Ha 3aclIaHH1
Kadeapu
MIPOCKTYBaHHS

: 3aBimyBau kadeapu Onexkcanap IBYUEHKO
TEXHIYHHUX (migmuc) (Im’st Ta TIPI3BUILIE)

CHCTCM

IHorom:xeno:

["apaHT OCBITHBOI TPOrpaMHU

Hexan [TO
Peniensist Ha pobouy nporpamy (101a€ThCs) HalaHa:
Muxaitno JYMAHUYK
€sres KOHOIVIAHYEHKO
MeTtoaucT BiIUTYy SIKOCTI OCBITH,
JIEH3yBaHHA Ta aKpeIuTaIii
3apeecTpoBaHO B EIEKTPOHHIN 0a3i: ceprieab 2026 p.
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[adopmanist npo neperisa pododoi nporpamu (cuinadycy):

HaBuanbHuii pik,
B SIKOMY
BHOCSITBCS] 3MiHU

Homep nonatky 1o
pobouoi mporpamu 3
OIIMCOM 3MIH

3MiHH PO3TIISIHYTO 1 CXBAJIEHO

Jlata Ta HOMEp MIPOTOKOIY 3aBiqyBay
3acijaHHs Kadenpu kadenpu

I"apaHT OCBITHBOT
porpamu




1. 3ATAJBHA THOGOPMAIIIS ITPO OCBITHIM KOMIIOHEHT

1. |Ha3sa OK VYrpaBiiHHS HAAIMHICTIO Ta eHEProe(EeKTUBHICTIO TEXHIYHUX CUCTEM B

rajly3eBOMYy MallMHOOY 1yBaHH1

2. |Dakynbretr/kadenpa [mKeHepHO-TeXHOMOT uHIHE (akynbTeT/ Kadeapa IpOeKTyBaHHS

TEXHIYHUX CUCTEM

3. |Craryc OK O00B’3K0BUI

4. |IIporpama/Crenianbhic |OCBITHbO-HayKOBa mporpama «I amy3eBe MammmHOOY 1yBaHHS»
Tb (TIpOTpamMu) 3a criemiasibHICTIO G11 MammHoOy ryBaHHS (3a CIieiaii3alissMHm )

5. |OK moxe 6yt
3arpONOHOBAHUMN 1151
(3anosnrwemovcs 0ns
subipxosux OK)

6. |PiBenr HPK 8 piBeHb

7. |CemecTp Ta TpuBalicTh |/leHHa
BHUBYECHHS 3 cemectp, 13 THXKHIB

8. |KinbkicTh KpeauTiB 3
€KTC

9. |3arampHuii 00cAT TOUH KonrtakTHa poboTa(3aHsTTs) CamocriitHa poboTa
Ta ix po3nozir — 90 Jlexmiitni [Mpaktiyni / | JlaGopaTopHi
TOJIUH CEeMIHapChKIi

Jlenna Jlenna JlenHa
20 20 50

10. [MoBa HaBYaHHS YKpaiHcbKa, aHTJIiiicbKa

11. |Buknapau / IBuenko Onexcanap BonoauMupoBud, KaH/1. TEXH. HAayK, JIOII. 3aB.
Koopaunatop Kadeapu MpOeKTyBaHHS TEXHIYHUX CUCTEM
OCBITHBOT'O KOMIIOHEHTA

11.1 |KonTakTHa iHpopmaitis |['oauHu koHCynbTanii — koxkHoro Bisropka 3 10.00 mo 12.00,

kaOineT 415m
Ten. +38(093) 454-99-28
oleksandr.ivchenko@snau.edu.ua

12. |3aranbHuii onuc OcCBiTHIi KOMIIOHEHT CHpsSMOBaHMN Ha (opMyBaHHA y 3100yBauiB
OCBITHBOT'O KOMIIOHEHTA|CUCTEMHOTO PO3yMIHHS TPHUHIMIIB 3a0e3MeUeHHs] HaJIHHOCTI Ta

€HeproePeKTUBHOCTI TEXHIYHUX CUCTEM y rajy3eBoMy
MamuHOOyyBaHHI.  Po3rismaroThCsi  CydacHI  METOIM — aHA3y,
MO/ICJTIOBAHHS, TPOTHO3YBAHHS BiIMOB, ONITUMI3allii peKUMiB pOOOTH Ta
MIIBUILICHHS peCcypcHOi eheKTUBHOCTI MamuH 1 o6magHaHHsA. OcobmrBa
yBara npuaiI€TbCs IHTETpalii iIlKeHEpPHUX, MAaTEMAaTHUHUX 1 TU(HPOBUX
IIXOJTIB Y AOCIITHUIIBKIN Ta MPUKJIAIHIA TisTTEHOCTI.

13. |Merta ocBIiTHBOTO MeTo10 € pO3BHTOK 3[JaTHOCTI 3aCTOCOBYBATH TEOPETHYHI Ta MPHUKJIAIHI

KOMITIOHEHTa METOJIM YIPAaBIiHHSA HAIIAHICTIO W €Heproe(eKTUBHICTIO TEXHIYHUX
CHCTEM, IUIaHyBaTH Ta BHUKOHYBAaTH JOCIIIKEHHs, OOIPYHTOBYBAaTH
TEXHIYHI PIIICHHS Ha OCHOBI JIOKa3iB 1 MojentoBaHHSA. KommoHeHT
opieHTOBaHMN Ha ()OPMYBAHHS HABUYOK aHANI3y AAHUX, ONTUMI3amii
KOHCTPYKTUBHHUX 1  €KCIUTyaTalllMiHUX  MapaMeTpiB, a  TaKOX
3a0e3neueHHss Oe3MeYHOCTI, EKOJOIIYHOCTI Ta CTajloro PpPO3BUTKY
1H)KEHEPHUX PIIIEHb.

14. |ITepenymoBu BuBueHHs |[ucrumiina 6azyerbes Ha OK8 «MeToom0rist MpoBeeHHsT HayKOBUX
OK, 3B's130K 3 iHIIUMH  |mociimkedby Ta OK9 «AHamiTHyHi Ta YMCENbHI METOAH JOCHIIKEHD B
OCBITHIMH MeXaHI4YHIN 1HXeHepii»
koMnoHeHTamu Ol

15. |[Tomituka akagemiuyHoi |CucTeMa BUMOT, SKi CTaBIATHCA IMeper 3400yBaueM BHUIIOI OCBITH TiJ
J0OpPOYECHOCTI 4ac BUBYEHHS OCBITHBOI'O KOMIIOHEHTY:

* MPOXOJDKEHHS 3700yBadyaMy €TamiB OIIHIOBaHHS Yy BCTaHOBIICHI



mailto:oleksandr.ivchenko@snau.edu.ua

TEpMiHHU;

* BUKOHAHHS 1 3aXUCT MUCbMOBHUX Ta MPAKTUYHHUX POOIT Yy BCTAHOBIIEHI
TEpMiHHU;

* TOTpUMaHHS MpU BHUKOHAHHI HUCHBMOBHUX pOOIT TMOJOXKEHHS IpO
3amobiraHHss Ta BHSIBICHHA akaaeMmiuyHoro tuiariaty B CHAY
(https://bit.ly/2TNVFEQ);

* JOTPUMaHHS 3700yBauyMM KOJEKCY aKaJeMiuHoi J100po4ecHOCTI
CHAY (https://bit.ly/3xf92wW).

[ligroToBneHi 10 OIIHIOBaHHS MHCHMOBI pPOOOTH TOBUHHI OyTH
OpUTIHAJFHUMHU Ta BUKOHAHI CaMOCTIMHO 3700yBayeM BHWIIOi OCBITH.
ITuceMoOBi poOOTH, SIKi BUKOHAHI 1 3/1aHi 13 MOPYLIEHHSAM TepMiHIB 6e3
MOBXHUX TMPUYUH, OIIHIOIOTHCA Ha OIIHKY HHUXYE BiJI OTPUMAHOTO
pesynbraty. Po60TH, siKi BUKOHAHI 3 HU3BKUM PIBHEM YHIKAJIBHOCTI 200
€ KOMIEI0 «4y>K0i» pOOOTH OI[IHIOBATUMYTHCSI Ha «HYJIbY 3 OCIIAYIOUUM
BUKOHAHHSM pOOOTH 3TiJHO IHIIOTO OPUTIHAJIBHOIO 1HIUBIAYaIbHOTO
3aBgaHHsA. [lepe3gada mHCBMOBHX — POOIT  BIAOYBAa€ThCS  IMICIHA
MOBTOPHOTO BUKOHaHHS a00 joompaifoBaHHs. CHUCYBaHHS 13 pi3HUX
moxepen iHpopmarii (B T.4. 13 BUKOPUCTAaHHSIM MOOUTHHUX JICBAMCIB Ta
raJykeTiB) MmiJ dYac ek3aMeHiB 3a0oponeHo. Ilpu BusiBieHi daxty
CIIUCYBaHHS — poOoTa 3/100yBada aHYJIIOETHCS 1 €K3aMEH CKIIAIa€ThCS
noBTopHO. Ilepecknamannus 3ajiiky BiZOyBaeTbcs i3 J03BOJIY BiIIUTY
acripaHTypH Ta JOKTOPAHTYpPH B 3a3HAYEHI TEPMIHU ITiCJISI TTOBTOPHOTO
3aCBOEHHS MaTepialy 3 OCBITHPOTO KOMIIOHEHTY.

16. |[ITocunanHs Ha KypC Y
cucremi Moodle

https://cdn.snau.edu.ua/moodl e/course/view.php?2d=5977

17 |KirouoBi cioBa

HaIHHICTh, OE3BIIMOBHICTh, IOBrOBIYHICTh, PEMOHTONPUIATHICTD,
30epeKEHICTh, TEOPish HATIMHOCTI, aHaJIi3 BUJIIB Ta HACIIJIKIB BiIMOB
(FMEA), nepeso BinmoB (FTA), disuxa Bimmos (Physics of Failure,
PoF), 3akoHu po3noaiay BiAMOB, iIHTEHCHBHICTh BiIMOB, MOIEII
Jerpajailii, IporHo3yBaHHs HaiHHOCTI, 3aJIMILIKOBUI pecypc
(Remaining Useful Life, RUL), niaranoctrka ta nporsoctuka (PHM),
KepyBaHHS HaJiiiHICcTIO, pucKopeHi BunpoOyBanHs (ALT), popcoani
BUNIPOOYBaHHS, ONTHMI3aIlisl HAIHHOCTI, TEXHIYHE 00CITyTOBYBaHHH,
opieHToBaHe Ha HafiiHicTh (RCM), eHeproedekTuBHICTh, Oa30Ba JMiHis,
€HEeproBUTpaTH BapTicTh kuTTeBOr0 LUKy (LCC), pu3HK-Opi€eHTOBAHUI
MiAX11, pe3epByBaHHS, CTATUCTUYHI METOM KOHTPOJIIO, eKCILTyaTalliiiHa
HaIHICTD, TM(POBI IBIMHUKY B MPOTHOCTHUIII, MAIITMHHE HABYAHHS JIJIs
MIPOTHO3YBAHHS BIIMOB, KOMIUIEKCHI TTOKA3HUKH HAIHHOCTI.

2. PE3YJIbTATU HABYAHHS 3A OCBITHIM KOMIIOHEHTOM TA iX 3B'SI30K 3
IMPOI'PAMHUMMU PE3YJIBbTATAMUN HABYUAHHSA

Pe3yabTarn HaByaHHsA 32 OK: [TporpamMHi pe3yabTaTH HaBYaHHS, Ha
ITicrst BUBYEHHSI OCBITHBOTO  |mOCSTHEHHS sIKuX crnipsimoBanuii OK (3a3HaunTn
KOMIIOHEHTa 3100yBa4 O4iKyBaHO |HOMep 3riJHO 3 HyMepauicro, HapeaeHowo B OIT)| Sk ouinoersest JIPH

Oyne 37aTeH. .. »

[TPH
IMPH3 | IIPHS5| IIPH7 | IIPH8 | I[IPH 11

JIPH 1. O6rpynTOoBYBaTH Ta

MEepeBIpATH IHKEHEPHI T1IIOTe3H IIMCbMOBHUI
1010 HAIIWHOCTI 1 KOHTPOJIb, TECTOBI
eHeproe()eKTUBHOCTI TEXHIYHUX X 3aBiaHHA y hopmi
CHCTEM 13 BUKOPUCTAHHSIM MHO>XHUHHOTO
QHATITHIHUX Ta €KCIIEPUMEHTAITBHUX BHOODPY

METOMIB

YcHe onuTyBaHH4,



https://cdn.snau.edu.ua/moodle/course/view.php?id=5977

JIPH 2. 3actocoByBaTu cy4acHi VYcHe onuTyBaHHs,
MaTeMaTHU4Hi, CTATHCTHYHI Ta IMMCbMOBHI
U(POBI IHCTPYMEHTH JJIs aHAMI3Y, X KOHTPOJTb, TECTOBI
MO/IEJIIOBAHHS 1 IPOrHO3YBaHHS 3aBIaHHA y popmi
TEeXHIYHHUX MPOLIECIB Ta BIIMOB MHO>KUHHOT'O
BUOODPY
JIPH 3. [ImanyBaTH Ta BUKOHYBAaTH VYcHe onuTyBaHHS,
TTOCITIJIKEHHS! TEXHIYHUX CUCTEM, MUCbMOBHI
KPUTHYHO IHTEPIPETYBaTH X KOHTPOJIb, TECTOB1
pe3yabTaTu i hopMyITtOBaTH 3aBIaHHs y opmi
TeXHIYHO OOTPYHTOBaHI BUCHOBKH MHO>XHHHOTO
BUOODPY
JIPH 4. Po3po06nstu 3axonu VYcHe onuTyBaHHS,
ITi IBUIICHHS HAAIHHOCTI, MMICHbMOBUH
eHeproe(eKTUBHOCTI, O€3MEYHOCT1 Ta X KOHTPOJIb, TECTOBI
EKOJIOTIYHOCTI MaIlIKH 1 00IaIHaHHS 3aBJIaHHs y popmi
MHOXHHHOTO
BHOOpY
JIPH 5. IuTerpyBaTi NpuHIUIIN VYcHe onuTyBaHHS,
CTaJIOr0 PO3BUTKY Ta MHCEMOBHI
EHEepPTOOIIaTHOCTI B 3a/1a4i x KOHTPOJIb, TECTOBI
MOJICpHi3allli i eKcruTyaTartii 3aBaaHHA y popmi
TEXHIYHUX CUCTEM MHO>KHHHOTO
BUOOPY
ITPH 3. dopMyITIOBATH 1 MEPEBIPATH TIIIOTE3HW; BUKOPUCTOBYBATH JJIsl OOTPYHTYBaHHS

BUCHOBKIB  HAQJEXHI  JIOKa3W, 30KpeMa, pe3yJbTaTH TEOPETUYHOTO  aHami3y,
eKCTICPUMEHTAIIbHHUX JIOCIIIKEHb 1 MATEMaTUYHOI'O Ta/ab0 KOMIT IOTEPHOT'O MOJICITFOBAHHS,
HasIBHI JIITepaTypHI JaHi.

I1PH 5. 3acToCOBYBaTH CydacHl IHCTPYMEHTH 1 TEXHOJIOT1i MOUIyKy, 0OpoOIeHHs Ta
aHauizy iH(popmarlii, 30kpema, CTaTUCTUIHI METO/IM aHaTI3y JAaHUX BEITMKOT0 00csry Ta/abo
CKJIaJIHOI CTPYKTYpPH, CHEIialli30BaH1 0a3u JaHuX Ta iHQOpMalliifHl CUCTEMH.

[1PH 7. BmiTn mianyBaTM 1 BHUKOHYBATH €KCIIEPUMEHTalbHI Ta/ab0 TEOpEeTHUYHI
JOCHIDKEHHST 3 Tally3eBOr0 MAIIMHOOYIyBaHHS Ta JOTHYHUX MDKIUCHUILTIHAPHUX
HAINpPsIMiB 3 BAKOPUCTAHHSIM Cy4acHUX 1HCTPYMEHTIB Ta JOTPUMAHHSIM HOpM IpodeciitHoi
1 akaJeMIyHOl eTHUKH, KPUTUYHO aHaji3yBaTH pe3yjbTaTH BIIACHUX JOCTIHKEHb 1
pe3ynbTaTH 1HIIUX JOCTIAHUKIB Y KOHTEKCTI YChOTO KOMIUIEKCY CYYaCHHMX 3HaHb II0JI0
JOCITIDKYBAHOT POOIEMHU.

ITPH 8. 3acTOCOBYBaTH 3arajibHi MPUHIIMITHA T4 METOIM MaTEeMAaTUKH, PUPOTHUYUX T
TEXHIYHUX HayK, a TaKOXX Cy4acHI METOAM Ta IHCTPyMEHTH, LHU(POBI TEXHOJIOrIl Ta
crieriajizoBaHne mporpamMHe 3a0e3nmedeHHs s TPOBAKEHHS JIOCHIKeHb y cdepi
MEXaHIYHOI 1HXKEHePil.

I[IPH 11.  OpranizoByBaTy 1 3[1HCHIOBAaTH MOJEpPHI3allll0 Ta EKCIUTyaTallld BHUPOOIB
arpapHoOro MamuHOOyyBaHHsS Ha OCHOBI O€3MEYHUX, €KOJIOTIYHUX U eHeproePeKTUBHUX
METO/IiB Ta 3 BpaxyBaHHIM JOCSTHEHHs L{izeil ctanoro po3BUTKY.



3. 3MICT OCBITHHOI'O KOMOIIOHEHTA (ITPOI'PAMA HABYAJIbHOI

TUCLUATLIITHN)

Tema.
[lepenik nutanp, M0 OYAYTH PO3TISTHYTI B MEXKaX TEMHU

IPo3mmoaisr B Mexax 3arajibHoro

OFOJKETY Yacy

Pexomen-

Ay tuTopHa poboTa

JIk

I3/
CEMIH.3

JIab.
3.

Camoc-
TiliHa
pobota

JIOBaHa
miTeparypal

Tema 1. TeopeTH4Hi 0CHOBH HAXIIHOCTI TEXHIYHUX CHCTEM
PosrnsgatoThcs 0a30Bi HOHATTS Ta TOKa3HUKU HAJIIHHOCTI, Kitacuikaris
BiJIMOB, XUTTEBUH UK TEXHITHUX CHCTEM. AHAITI3YIOTHCS IMOBIpHICHI
miaxomu, GYHKITT po3moIiay yacy 0€3BiAMOBHOI pOOOTH, IOKa3HUKH
OBrOBIYHOCTI Ta PEMOHTONPUAATHOCTI. POPMY€ETHCS PO3YMIHHS POTi
HaJiHHOCTI Y IPOEKTYBAHHI Ta EKCIUTyaTallii MallnH.

2

2

5

1,2

Tema 2. CTaTHCTHYHI MeTOAH B 3a1a4ax HAAIHHOCTI

BuB4aroThCSI METO 1M 0OPOOIICHHS eKCIIEPUMEHTAIBHUX JaHUX,
OLIIHIOBAaHHS NTapaMEeTpPiB PO3IOiNIB, IePEeBipKa rinoTe3 Ta perpeciiHuii
aHai3. Po3risimaeTbes 3acTOCYBaHHS CTATUCTUYHUX MOJICNSH JIIs
[IPOTHO3YBAHHS BiIMOB 1 pecypCy €JIEMEHTIB. AKIIEHT Ha MMPAKTUIHOMY
BUKOPUCTaHHI CTATUCTHKH B iH)KEHEPHHX JTOCIIHKSHHSIX.

1,23

Tema 3. MoneslloBaHHS Ta IPOTHO3YBAaHHS TeXHIYHUX BiAMOB
Po3risinatoTbes aHAITUYHI H KOMIT FOTEPHI METOJIA MOJICTIOBAHHS
HaIMHOCTI, MO0y I0Ba MOJIeNel Ierpaaailii Ta MOIIKOKCHb.
AHANI3YIOThCS MIJXOAU J0 IPOTHO3YBAaHHS 3aJIMIIKOBOTO PECypCy Ta
OIIIHIOBaHHS pU3UKiB. [0SACHIOETBCS POITh TUPPOBUX IHCTPYMEHTIB y
CyJacHOMY MaIIMHOOYIyBaHHI.

1,237

Tema 4. EHeproegeKTHBHiCTh TEXHIYHMX CHCTEM

Br3HavaloTECSl OCHOBHI KpUTEPIi Ta MOKa3HUKH €HeProeeKTUBHOCTI
MaIlvH i 001afHaHH. AHAII3YIOTECS BTPATH €HEPTii, pesKUMHU poOOTH Ta
(hakTOpH BIUTHBY. PO3TIsmaroThCs iHKEHEPHI TTiIXO0IU 10 3HIKEHHS
CHEePrOCIIOKUBAHHS Ta MiABUIIEHHS e()eKTUBHOCTI (DYHKIIOHYBaHHS
CHCTEM.

1,2,4,6

Tema 5. Buoip pamioHaabHUX KOHCTPYKTHBHHX i pesKMMHHUX
nmapaMeTpiB

BuBUaIOTHCS METOAM ONTHUMI3AIlil TEXHIYHUX CHCTEM 3a KPUTEPisIMHU
HaaiiHOCTI Ta eHeproedeKTUBHOCTI. Po3rnsaaioTecs OaraTokpuTepianbHi
3amadi, KOMIPOMICHI pillIeHHS Ta 00MekeHHsI. DOPMYETHCS PO3YMIHHS
B32€MO3B’ 3Ky M1 KOHCTPYKIIIEIO, peXKIMaMU POOOTH Ta
EKCIUTyaTaIllTHUMHU XapaKTePUCTHKAMH.

1,567,
14

Tema 6. JliarHOCTHKA Ta MOHITOPMHT TEXHIYHOTO CTAHY
Po3risinaroThes PUHITMITY TEXHIYHOT IIarHOCTHKH, METOIN KOHTPOITIO
mapaMeTpiB 1 BUABIEHHS 1e(eKTiB. AHANI3YIOThCS CydacHi CHCTEMHU
MOHITOPHHTY Ta HiAXOAX 0 MPOTHO3HOTO 00CITyroByBaHHs. AKIEHT Ha
[pOJTI TIaTHOCTHKH Y TiABUINICHH] HAIIHHOCTI Ta 0€3IEYHOCTI CHCTEM.

1,28

Tema 7. HaniiinicTh i eHeproegeKTHBHICTH Y mpouecax eKcniayaTamii
JloCITiKYIOTBCS eKCIITyaTaliiiHi (pakTopH, 0 BIUIMBAIOTh HA PECypc Ta
e(eKTUBHICTh MalTiH. PO3risaaroThcst METOIU YITPABIIIHHS TEXHIYHAM
CTaHOM 1 IJTaHyBaHHS OOCITyTOBYBaHHS. BU3HAYa€THCS BIUIUB PEXKUMIB
HaBaHTa)XEHHs T2 YMOB poOOTH Ha QYHKIIOHYBaHHS CHCTEM.

1,259

Tema 8. CyuacHi nn¢poBi TexHoJI0Tii B MAIIMHOOY/1YBaHHI
PosrmsnaroTsest mudpoBi iIHCTPYMEHTH aHAITIZY Ta MOJICTIOBAHHS,
BHKOPHUCTAHHS CITEIiaTi30BaHOTO MTPOTPAMHOTO 3a0e3TICUCHHS.
AHaITI3y€eTHCS POJTb KOMIT IOTEPHOTO MOJICIIOBaHHS Ta NAHUX Y
mocimkeHHsX. opMyeTbest po3yMiHHS nHdpoBOi TpaHchopMariii
IHYKEHEPHOI TisTbHOCTI.

1,10, 12,
13

Tema 9. IH:KeHepHi acCeKTH CTAJ0ro PO3BUTKY Ta eKOJOTTYHOCTI
BHCBITIIIOIOTECS MPUHIMIK CTAJIOr0 PO3BUTKY B MAIlIMHOOYyBaHHI,
CHEPTOOIIATHI Ta €KOJIOTIUHI MiX0a1. AHAI3YETHCSA B3aEMO3B’ 130K MiXK

TeXHIYHUMH PIIEHHSIMH, PECYPCHOIO €(PEKTUBHICTIO Ta 0€3MEUHICTIO.




OOIpYHTOBYETBCS 3HAUEHHS €KOJIOTIYHUX KPUTEPIiB y CydacHii
imKeHepil.
Tema 10. /IlupeKkTHBH, TEXHIYHi perjiaMeHTH, CTAHAAPTH, METOTUKH | 2 2 5 1,10, 12,
Ta MOJITUKHU B yIPaBJIiHHI HAiiHICTIO ii eHeproedgeKTUBHICTIO 13
1. Mixxaaponi crangaptu cepii ISO 50001, ISO 9001, ISO 14001, ix
MPUHIUIN T2 BUMOTH.
2. CTaHgapTHI METOMKH OI[IHFOBAHHS.
3. PerynsiTopHi BAMOTH Ha HalliOHAJHHOMY Ta Mi>KHAPOJTHOMY PiBHi.
Bceboro 20| 20 50
4. METOAU BUKJIAJAHHS TA HABUAHHS
JPH MeToay BUKJIaAaHHA Kinbkicts | MeToau HaBuyanus (siki | KinbkicTs
(pobota, mo Oyne TOIUH BUIM HaBYAJIHHOL TOINH
MPOBEJICHA BUKIIa1a4eM JUSUTBHOCTI Ma€ BUKOHATH
IIiJ1 Yac ayJIMTOPHUX CTYJEHT CaMOCTIMHO)
3aHATB,
KOHCYJIbTalii)
1 2 3 4 5
JPH 1. O6rpyHTOBYBaTH Ta [Tpo6nemHa nexuis, 8 Camocriiina po6ora 3 10
HepeBipﬂTI/I iH)KeHepHi TEéMaTH4YHa ,Z[I/ICKy(?iH, Hi,[[py‘IHI/IKOM,
TiMOTEe3! MOA0 HAMIHHOCTI i HaBUAHHS Yepes T, ONpAIIOBAHHS
eHeproedeKTHBHOCTI «KPYTJIUH CTIID», TEOPETHYHOTO MaTepiaiy.
. . OOTOBOPEHHS aKTyaJbHHX
TEXHIYHUX CUCTEM 13
. IHUTaHb,
BUKOPHCTAHHAM aHAMTHIHAX | 1 oyeumyranii sukiasiava,
Ta EKCIIEPUMEHTAIBHUX
METOIB
JPH 2. 3acrocoByBaTu [Tpo6aemMHa JIeKIis, 8 Camocriiina po6oTa 3 10
quaCHi MaTeMaTI/I‘{Hi, TEMAaTU4YHa JUCKYCl, MAPYYHUKOM, BUKOHAHHA
CTATHCTHYHI Ta A(PPOBI HaBUAHHSA epes3 Jito, THIUBITyalbHUX 3aBIaHb.
iHCTpYMEHTH 71 aHaIIi3Yy, «KpYLJIAH CTL,
MOJIEIOBAHES i OOTOBOPEHHS aKTyaJbHUX
MIPOTHO3YBaHHS TEXHIUHUX HTHTaHb.
IPOIIECiB Ta BIIMOB
JPH 3. IlnanyBatu ta [IpobnemMHa IeKItis, 8 IlepconamizoBaHe 10
BUKOHYBaTU }IOCJ'IiI[)KeHHﬂ TEMAaTU4YHa JUCKYClA, HaBYaHHs, CAaMOCTIHA
TEXHIYHUX CHCTEM, KDUTHIHO HaBUAHHS Hepes Mo, po0oTa 3 migPyYHUKOM,
{HTepIIpeTyBaTH Pe3yIbTATH if «KPYTJIUH CTIID», .  BUKOHAHHS
(hOPMYJTIOBATH TEXHIMHO OOTOBOPEHHS aKTyaJbHHX IHIUBITyaNTbHNX 3aBJaHb.
. MIUTaHb.
00TpyHTOBaH1 BUCHOBKH
JIPH 4. Po3po0situ 3axoau IIpoGnemHa nekiis, 8 [lepconanizoBaHe 10
i ABUIIEHHS HAiitHOCTI, TEMaTU4HA AUCKYCis, HaBYaHHS, CaMOCTiliHa
eHeproe)eKTHBHOCTI, HaBUAHHS Yepes I, po0oTa 3 miAPyYHUKOM,
6E3MEeYHOCTI Ta eKOJIOTIIHOCTI (KpYTJTHH CTLD, . BUKOHaHHA
MAIIIKH i 0618 HAHHS 0OTOBOPEHHS aKTYILHHX THIUBIyaNbHUX 3aBJaHb.
MUTaHb.
JPH 5. InuterpyBatu [IpobGnemHa sexis, 8 Camocriiina po6oTa 3 10
IPHUHLMIM CTAJIOr0 PO3BUTKY TeMaTHYHA JUCKYCis, M APYIHUKOM,
Ta CHEProOMaAHOCT] B 3a1a4i HaBUAHHS Hepes Mo, HaBYaHHS Yepes
MoJepHisawii if ekcruTyaTarii «KPYTIIHH CTLI, JOCITIPKSHHS.
TeXHIYHIX CHCTEM 0OTrOBOPEHHS aKTyaJbHUX
NHUTaHb.
KOHCYJIbTallii BUKJIa/1aqa,
TEMaTUYHA JUCKYCIs.
Bcwvozo 200un 40 50

5. OHIHKOBAHHA 3A OCBITHIM KOMIIOHEHTOM




5.1
5.2.

JliarHOCTHYHE OL[IHIOBAHHS (3a3HAYAETHCS 32 NOTPedH)
CymaTHBHe OLiHIOBAHHA:

5.2.1. Jlns oLiHIOBaHHs OYiKYBaHUX PE3yJIbTaTiB HABUYAHHA Nepea0adeHo

No MeTou CyMaTUBHOTO OIIHFOBaHHS basnu / Bara y 3aranpHiii ouinii | Jlata ckiagansst
1. | BukoHaHHS IHIUBIAYAIBHOTO 3aBJIaHHS 25 6anie | 25% Ha 4 muoicni
2. | BukoHaHHS 1HIUBITyalbHOTO 3aBIaHHS 25 6anie | 25% Ha 7 muoicni
3. | BukoHnaHHs iHAMBITyaqbHOTO 3aBIAHHS 25 6anie | 25% Ha 10 muorcni
4. | AHanITUYHMIA OTJIA] 3 IPE3CHTALIEO (3AIK) 25 6anie | 25% Ha 13 muorcni
5.2.2. Kpurepii o1iHIOBaHHS
Komnonenr He3anoBiinHo 3ax0BiILHO JHoope Bigminno
<15 banis 15-18 6anis 19-22 6anis 23-25 banis
Bukonanus  |Hesmauna o6izna- |HaBeneno 6inbmioro mi- |IIpogeMoncTpoBano po3sy- |Jlocuts rimmboko ta / abo
THIUBITY- HICTB OJI0 TPO0-  |pOIO OMHUC MPOOIIEMH MiHHS, TTIMOMHY Ta/abo | AeTabHO PO3KPUTA MPOOJIe-
TEHOTO JIeMH, HaBEJICHO (6e3 anamizy), JleTani3amito mpodiemMu;  (Ma, MpoaHalli30BaHi pi3Hi
3aBIaHHS KOPOTKHH OIHC. HEJ0CTaTHE 00- OCHOBHI IpoOJIeMHI TIOTJISIIN Ha IPOOJIeMy;
He nemonctpye I'PYHTYBaHHS OCHOBHMX |aCIIEKTH OOIPYyHTOBaHI, BCi OCHOBHI MOMEHTH BUK-
CaMOCTIHHOTO MUC- [MOMEHTIB, HE IOCTATHBO |aPTYMEHTH € JIaJieHi, apryMEHTH TIOCITiI0-
JIEHHS TIO/I0 00pa- |ITOCIiIOBHA apTyMeHTa- |HOCIHiJOBHUMI; BUB- BHI Ta Baromi; aHami3ylOTbCs
HOI TEMU. IIisT, TIPE3CHTAIlis BIICYT- [4afOTHCS Pi3HI TOUKHU 30pY, [pi3HI TOUKHU 30py, HABOIS-
Hs1 200 MMOJIaHa TIOBEPX-  |IPE3EHTAIIIS € ThCSI BJIACHI ITPOTIO3HILII.
HEBO. 3MICTOBHOIO,
OmparpoBaHa JIHIIe TTOCITiTOBHOIO.
JiTepaTypa, 1o OmnpanpoBaHa JiTeparypa
pEKOMEHIOBaHa JUIIE PeKOMEHJ0BaHa
BUKJTZIa4ueM. BUKJTa[a4ueM.
<30 6anis 15-17 6anis 18-20 6anis 21-25 banis
AHATITHIHAH Bumorn mono| binpmricTe BUMOr Buxonano yci Bumoru |BukoHaHi yci BuMoru
OTMBIAS3 |33 nanus HE|BUKOHAHO, aJle OKpeMi  |3aBIaHHsI 3aBJIAHHS,
HPE3CHTAMIEIO | g6 HaHO CKJIaJIOBi BiicyTHI ab0 MIPOJEMOHCTPOBAHO,
HEIOCTATHHO PO3KPHTH, KPEaTHBHICTb,
BIZICYTHIH aHaJi3 iHITUX BIYMITUBICTb,
MAXOAIB IO IUTAaHHS 3aIpOTIOHOBAHO BIIACHE
BUPILIEHHS TPpoOiIeMu
53. ®opMaTuBHEe OLiHIOBAHHS:

JIns OLIIHIOBAHHS MMOTOYHOTO MPOTPECY y HaBYaHHI Ta PO3YMIHHS HAIMPSMIB TOJAJIBIIIOTO
JTOCKOHAJICHHSI TIepe10a4eHO

Ne Enementu popmaTuBHOrO OLiIHIOBAHHS [ara
1 |Komm’roTepHa CHMYJIALIS 3 €JIEMEHTaMH POOJIEMHHUX 3aBaHb I1ig yac 3agATH
2 |YcHuil 3BOpOTHHI 3B'130K BiJ] BUKJIaa4ya Ta 3400yBaya ImiJl 4ac BUKOHAHHS ITix yac 3aHA9TH
1HIUBITyJIbHOTO 3aBAaHHS
3 |YcHuii 3BOPOTHHI 3B'S30K BiJ BUKJIaa4a Ta 3700yBaya 1010 aHAJTITHYHOTO 13-ii THKIEeHb
OTJISITY 3 TIPE3CHTAIIIEI0
6. HABYAJIBHI PECYPCHU (JIITEPATYPA)
6.1. OcHOBHI TKepea:
1. Kyzueno FO. M. Teopist TeXHIYHHX CHUCTEM B acHEeKTaxX IOCIIHKEHb Ta TEXHIYHOI TBOPYOCTI :

MiAPYYHUK JJIs 37100yBaviB OCBITHIX piBHIB OakaiaBpa, MaricTpa Ta Jokropa ¢inocodii 3a crienianbHiCTIO
131 «IIpuknagna mexanika» / FO. M. Ky3uenos, b. I. Ilpunansauii. — JIynsk : Bexa-Zpyk, 2023. — 284

C
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3. Cumens 1. 1. Mogmeni 1 MeToaW MPOTHO3YBAaHHS Ta aHANI3y HAIIMHOCTI TEXHIYHUX CHCTEM 3
ypaxyBaHHAM mporecy po3poOku I3 : nuc. moktopa ¢dimocodii 3a cnemianpHicTio 121 «lHXeHepis
nporpamHoro 3abesnedeHHs» (12 — «ladopmamiiini texnonorii»). — HarioHanpHUI yHIBEPCUTET
«JIpBiBChKa momiTexHika», JIbBiB, 2022. 188 c.
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4.  Bolvashenkov, I., Kammermann, J., Frenkel, |., Herzog, HG. (2020). Multi-level Hierarchical
Reliability Model of Technical Systems. Theory and Application. In: Ram, M., Pham, H. (eds) Advances
in Reliability Analysis and its Applications. Springer Series in Reliability Engineering. Springer,
Cham.
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5.  God, H., J. Grievink, P. Herder and M. Weijnen, "Optimal reliability design of process systems
at the conceptual stage of design,” Annual Reliability and Maintainability Symposium, 2003., 2003,
pp. 40-45, doi: 10.1109/RAMS.2003.1181900

6. Marvin Rausand, Arnljot Hoyland. (2020). Systemreliability theory: models, statistical methods,
and applications, 3rd Edition. ISBN: 978-1-119-37352-0. 864 Pages

6.2. lonaTkoBi Jxepeia:
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8. Jasiulewicz-Kaczmarek, Malgorzata, Katarzyna Antosz, Chao Zhang, and Vitalii Ivanov. 2023.
"Industry 4.0 Technologies for Sustainable Asset Life Cycle Management” Sustainability 15, no. 7: 5833.
https://doi.org/10.3390/su15075833
9. Ivanov, Vitdii, et a. "Ensuring economic efficiency of flexible fixtures in multiproduct
manufacturing” Engineering Management in Production and Services, vol. 13, no. 1, Sciendo, 2021, pp.
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navcha'nyy posibnyk [Artificial Intelligence and the End of the Homosapiens Era). Kyiv, p. 152.
12. What is industry 4.0? (2016), available at: http://www.industriall-union.org/industry-40-the-
Industrial -revol ution-happeningnow/ (accessed August, 2022).
13. Shchehlov, Vladyslav & Morozova, O.. (2022). METOJU TA TEXHOJIOI'Tl PO3POBJIEHHS
[MUOPOBUX JIBIMHUKIB IS TAPAHTO3JATHUX CUCTEM IHJIYCTPIAJILHOI'O
IHTEPHETY PEYEM. Cucremu ynpasninus, Hasiramii Ta 38°a3Ky. 36ipHUK HayKoBHX mpank. 4. 127-137.
DOI: 10.26906/SUNZ.2022.4.127.
14. MOoHITOPHUHT Ta JIarHOCTYBAaHHS eNeKTpoTexXHIuHOro obnanHanas. Koncnekr nekuiii [ Enekrponnuii
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