CHUJIABYC HABYAJIbHOI JCHUITJITHA
HaniliHicTh TEXHIYHUX CHCTEM

CraTyc IMCHHUILTIHN — BUTLHOTO BHOOPY 3/100yBaya BUIIIOI OCBITH.

Bukaanau xadeapu MexaHIYHOI iHKeHepil: Ximiyesa [.1., mpodecopka.

PexoMenaoBano — TpeTii (OCBITHRO-HAVKOBHIA) PIBEHDL BHILOT OCBITH.

HeoOxiani HaBYajibHi KOMIOHEHTH (NMPEPeKBI3MTH) BHIA MaTEMaTHKA, JETali MAallHH,
POEKTYBAHHs MAIIMH IHAYCTPii MOIM, HATIMHICTE MAIIIHH.

1. AHoTauis Kypcy:

OOcsar: 3arampHa Kinbkicts rogumH —180, 3 Hux: nekuii — 12 _rox., mpaktuuHi — _24 rof.,
camocTiitHa po6ota — _144 roxa.; kinekicth kpeautiB EKTC — _6 .

Meta kypcy — HaOyTTs acmipaHTaMH CHCTEMHM KOMITETEHILIN Uil po3B'SI3Ky HpodeciifHuxX 3amxay
II0JI0 TPOTHO3YBAaHHS Ta OIIIHKM HQIIMHOCTI TEXHIYHHUX CHCTEM, OpraHizaiii BUIpPOOyBaHb
TEXHIYHMX CHCTEM Ha HAIIWHICTh, a TAKOXX 3aXOMmiB IMIABHINEHHS IX HAmIHHOCTI HAa OCHOBI
IHHOBAIIMHUX MMPOTPECUBHUX METO/IB.

Pe3yabTaTi HABYAHHS AUCHUIIIHU:

3Hamu: OCHOBHI MOHSTTA 1 TEPMIHU Teopii HaAIMHOCTI; METOAM Ta METOJOJIOTII0 MPOTHO3YBAHHS
MOKa3HMKIB HAIHHOCTI Ta 11arHOCTYBAaHHS 3JIUIIKOBOI JOBrOBIYHOCTI TEXHIYHUX CUCTEM;

émMimu: OIIHIOBAaTH TOKAa3HUKU HAMIMHOCTI CHUCTEM MaIllMH; KOPUCTYBATUCA MIKHAPOJHUMHU
HAyKOBHMH 1H(OPMAIIIHO-IOBIIKOBUMH 0Oa3aMu 3 HAAIMHOCTI; BUKOHYBATH pPO3paXyHKH Ha
JIOBTOBIYHICTh Ta HAAIMHICTh TEXHIYHHX CHUCTEM Ta iX CKIAJOBUX; PO3POOIATH KOHCTPYKTHBHI,
TEXHOJIOTIYHI Ta OpraHi3aIiifHi 3aX0/1H, MO0 JIarHOCTYBAaHHS HAIIMHOCTI 1 IOBMOBIYHOCTI,

30ameH npooeMoOHCmMpy8amu: HABUYKW 3alOOITaHHIO BIJIMOB Ta PO3POOKM 3aXOMAiB 3 MOIIYKY
MPUYMH BiIMOB; HAaBUYKH METOJOJOTIYHOTO IMiIXOQy Ta MPOIEAYp, SKi HEOOXiTHI I CTBOPEHHS
HAJIMHUX TEeXHIYHUX CHCTEM; HAaBUYKU 3aCTOCYBAaHHS OTPUMAHHUX 3HaHb B HAYKOBIH JISUIBHOCTI Ta
reHepyBaHHS BIACHUX IHHOBALIMHUX MPOIMO3ULIN 1100 HAAIHHOCTI;

60100imu HaguuKamy: OpraHizamii Ta IpoBeIeHHs TOCIiHKEHb 010 HAIIMHOCTI 3 BUKOPUCTAHHSIM
METO/[IB MAaTeMaTUYHOI CTATUCTUKH Ha 0a31 HOBITHIX 1H(OPMALiIiHO-KOMYHIKATUBHUX TEXHOJIOTIH;
CyJaCHUX PO3pPaxyHKIB HaJIMHOCTI TEXHIYHUX CUCTEM; BMIHHS OOIDYHTOBAHOIO BHOOpPY METONY
110710 3a0e3MeUeHHs 3aJJaHOT0 PIBHS HAIIHHOCTI; IPOEKTYBaHHs, BUTOTOBJIECHHS, €KCIUTyaTalii Ta
00CIyroByBaHHS MalllMH Ha NIANPUEMCTBAX PI3HUX (POPM BIIACHOCTI;

CAMOCMItiHO eupiulysamuy. KOMILJIEKCHI TPOOJIeMH 3 TUTaHb OI[IHKU, IPOTHO3YBaHHS, pe3epPBYBaHHS
Ta J1arHOCTYBaHHS 3a pe3yJbTaTaMH I1IBUIICHHS HAAIMHOCTI TEXHIYHUX CHUCTEM.

3mict qucuumuinu: Tema 1. OCHOBHI MONOXKEHHS, TEPMIHU Ta 3aJEKHOCTI HaailHOCTI. Tema 2.
Knacudikamist BiIMOB Ta iX NpUYMH B TEXHIYHMX cucTeMax. Tema 3. BUKOpHUCTaHHS AaHUX
eKCIUTyaTallifHUX CIOCTePE)KEHb MPOTOTHIIB B MPOTHO3YBaHHI HaAIHHOCTI TEXHIYHHUX CHCTEM 3
IHHOBaIiiiHUMK pimeHHssMU.  Tema 4. IIporHo3yBaHHS HaAIMHOCTI TEXHIYHUX CHUCTEM 3a
OCHOBHMMHU KpuTepisimu. Tema 5. [IporHoszyBaHHs HaJiMHOCTI JeTajeil MallMH OKpEeMHUX IpYII.
Tema 6. Ominka HaaiHOCTI 3a pe3yibraTamMu BunpoOyBaHb. Tema 7. HaaiiHICTh TeXHIYHHMX
3ac00iB OKpeMHuX Ipym Ta iX ckmafgoBux. Tema 8. BuGip Merony 3abe3mneuyeHHs 3aJaHOrO PiBHS
HAJIMHOCTI TEXHIYHMX CHCTEM Ta iX OKPEMHUX CKJIaJ0BUX IPH IMPOEKTYBAaHHI, BUTOTOBIJIECHHI,
eKCIuTyaTalii Ta 00CIyroByBaHHI.

dopma MiICYyMKOBOr0 KOHTPOJIIO: 3aJIiK.

3aco0u AiarHOCTMKHM yCHiIIHOCTI HABYAHHSA: 1HIWBIIYyaJlbHI 3aBJIaHHS, PO3PAaXyHKOBI poOOTH,
BIIPABH, 33/1a4l, TECTH, MUTAHHS JJIS IT1ICYMKOBOTO KOHTPOJIIO.

MoBa HaBYaHHA yKpalHCHKa.

2. OuiHlOBaHHA:
Po3noaiu 0amiB, siKi 0OTpUMYIOTH 3100yBa4i BULIIOI OCBITH

[lorouHe ouiHIOBaHHS Ta caMocCTiiiHa poOoTa MK
T1 T2 T3 T4 T5 T6 T7 T8

(TecroBwmii) Cyma

10 11 11 12 14 11 10 11 10 100




Po3noaisa 6aJiB 3 pucnumjiiinu

Bunm ouinoBaHHs T1 | T2 T3 | T4 | TS | T6 | T7 | T8 | Ycworo
BucTym Ha IPAKTHYHUX 3aHATTAX 5 6 6 5 6 6 5 6 45
[HnuBiMyanbHi 3aBIaHHAS 15 15 15 45
MonayabHUR KOHTPOIb 10 10
Bceboro 3 aucuumiinm 100

BinnoBigHicTh mKaJ OIHOK SIKOCTi 3aCBOEHHS HABYAJIbHOI0 MaTepiaay

Orinka 3a HarmioHaNbHOO mKanow|  OrmiHka B Ouinka sa
; LIKaJIOK0 [osicHeHHs
g ex3ameny, K11, KP /3amiky/ Oamax ECTS
. . Bigminno
3B;‘pmag10HB}::: o 90-100 A (BiIMiHHE BUKOHAHHS JIMILIE 3 HE3HAYHOIO
KIJIBKICTIO TIOMHJIOK)
Hy:xe noope
82-89 B (BHILIE CEPEIHBOTO PiBHS 3 KiTbKOMa
Hoope/ ITOMHUJIKAMH)
3apaxoBaHO Hoope
74-81 C (B 3arajlbHOMY BipHE BUKOHAHHSI
3 MEBHOIO KiJIBKICTIO CYTTEBHX TIOMUJIOK)
3agoBiTbHO
64-73 D (HermoraHo, aJe 3i 3HaYHOIO KiJLKICTIO
3agoBijabHO/ HEJOJIKIB)
3apaxoBaHO JocraTHbO
60-63 E (BUKOHAHHS BiANOBigae MiHIMAILHUM
KPUTEPIsM)
35-59 EX ~ He3agosinbno
He3anoBiibHo/ (3 MOXKIIUBICTIO TOBTOPHOTO CKJIQJIaHHs)
He3apaxoBaHo He3anoBinibHO
0-34 F (3 000B’A3KOBUM TIOBTOPHUM BHBYEHHSIM
JACITUTITIHH)

3. loaniTuka Kypcy:
3.1. O60B’s13k0BE JOTPUMAHHS aKaJAeMI4HOI JOOpOYecHOCTI 3100yBayaMH TPEThOTO PIBHS BHIIOI
OCBITH, a caMe:

- caMoOCTiliHe BMKOHAHHsS BCIX BHUAIB DOOIT. 3aBJaHb, (OpPM KOHTPOIIO, NeperdayeHUX
pPOOOUOI0 MPOTPaMOI0 JIaHOT HABUATBHOI JUCIUILIIHHY,

- TOCWJIaHHS Ha JpKepena iHopmalii y pa3i BUKOPUCTAHHS i7iei, po3poOOK, TBEpPKEHb,
BIJIOMOCTEIA;

- IOTPHMAHHS HOPM 3aKOHO/IABCTBA IIPO aBTOPCHKE MPABO i CyMiKHI MpaBa;

- HaJaHHs JIOCTOBIPHOT iH(OpMALLii PO PE3yJIbTATH BIACHOI HABYAILHOI (HAYKOBOI, TBOPYOI)
AISIIBHOCTI, BAKOPUCTaHI METOAMKH JOCII/DKEHS 1 JuKepena iHpopmartii.
3.2. JInsg oTpUMaHHs MO3UTHBHOI OLIHKU 3 AUCLUIUIIHU HEOOX1THO OTpUMATH MiHIMaJIbHY KIJIBKICTb
GauiB (54 Ganu) 3a NpakTHIHI POOOTH 1 MOJYJIBHUI KOHTPOIIb (TECTOBHIA) (6 OaiB).
3.3. B pa3si HeCBO€YaCHOTO BUKOHAHHS POOIT KUIBKICTh OTPUMAHNX OalliB 3MEHIIYEThCSL.
3.4. Tlepenecenns TepMiHy 371a4i pobiT/mepes/1ada NPOBOAUTECS 33 IHAMBIAYaIbHIM IPahiKoM.
3.5. Tlpu BusiBICHHI IU1ariaTy 3100yBay BUILOI OCBITH OTPHMYE HOBE 3aBJaHHS.
3.6. 3100yBayl BHUILOI OCBITHH, 11O MPOIYCTHIM Yepe3 HOBAXHI NMPUYNHN HABYAIbHI 3aHATTS, L0
NOTPeOyIoTh 000B’SI3KOBOTO BiANPALIOBAHHS, IIOBUHHI X BUKOHATH Y CIELIAIbHO BCTAHOBJICHHIA
JUIs IBOIO Yac y BU3HAYCHOMY KaeApOro MOPs/KY 33 HAsABHOCTI JOKYMEHTa IATBEP/UKYHOUOTro
MOBAXHI NMPUUMHM; 03 MOBAXHUX MPUUYUH MPH 3aXMCTI 3BITY OILlIHKA MOke OyTH 3HMKeHa Ha -2
Ganu 3a KOXKHY NPAKTUYHY POOOTY, ajle TaKOXK He M030aBIise Npasa BIANPALIOBAHHSA Ha POOOUOMY
Micii B JabopaTopii 3a iHAUBIIyaJIbHUM IpadikoMm.
3.7. Ockap:KeHHsI OLIIHIOBAaHHsS BiJOYBa€ThCs 3a 3asBOIO, IO IOJAETHCS OCOOMCTO 3/100yBayeM
BUIIOT OCBITM B JIEHb OTOJIOLUICHHS pE3yJbTaTiB IiJICYMKOBOIO OI[IHIOBAHHS KEPIBHHUKY
MiXXHapOAHOTO IHCTUTYTY aclipaHTypH 1 TOKTOPAHTYpPH.



COURSE SYLLABUS
RELIABILITY OF TECHNICAL SYSTEMS

(name of the course)

Course status - free choice of students.
Instructor Applied Mechanics and Machines: Berezin LM, Senior Lecturer.
Recommended degree of higher education

Required training components (prerequisites) Higher Mathematics, Machine Parts, Designing
Machines in the Fashion Industry, Reliability of Machines.

1. Course description



Scope: total number of hours — _180 _, including: lectures — _12 hours, practical — _24 hours,
independent work — _1445 _hours; number of ECTS credits —_6_.

Course objectives — acquisition by graduate students of a system of competencies for solving
professional problems in forecasting and assessing the reliability of technical systems, organizing
tests of technical systems for reliability, as well as measures to improve their reliability based on
innovative progressive methods.

Learning outcomes of the course:

know: basic concepts and terms of reliability theory; methods and methodology for forecasting
reliability indicators and diagnosing the residual durability of technical systems;

be able: evaluate the reliability of machine systems; use international scientific information and
reference databases on reliability; perform calculations on the durability and reliability of technical
systems and their components; develop constructive, technological and organizational measures for
diagnosing reliability and durability;

able to demonstrate: skills in failure prevention and development of measures to find the causes of
failures; skills of methodological approach and procedures necessary for the creation of reliable
technical systems; skills of application of the received knowledge in scientific activity and
generation of own innovative offers concerning reliability;

have the skills: organization and conduct of research on reliability using methods of mathematical
statistics based on the latest information and communication technologies; modern calculations of
the reliability of technical systems; the ability to reasonably choose a method to ensure a given level
of reliability; design, manufacture, operation and maintenance of machines at enterprises of various
forms of ownership;

solve independently: complex problems of assessment, forecasting, redundancy and diagnosis based
on the results of improving the reliability of technical systems.

Course content: Topic 1. Basic provisions, terms and dependencies of reliability. Topic 2.
Classification of failures and their causes in technical systems. Topic 3. The use of data from
operational observations of prototypes in predicting the reliability of technical systems with
innovative solutions. Topic 4. Forecasting the reliability of technical systems according to the main
criteria. Topic 5. Forecasting the reliability of machine parts of individual groups. Topic 6.
Evaluation of reliability based on test results. Topic 7. Reliability of technical means of individual
groups and their components. Topic 8. The choice of method for ensuring a given level of reliability
of technical systems and their individual components in the design, manufacture, operation and
maintenance.

Form of final control: credit.

Tools for diagnosing learning success: individual tasks, namely: presentations, essays, calculation
works, exercises, tasks, tests, etc., questions for final control.

Language of instruction: ukrainian

2. Assessment
Distribution of points received by applicants for higher education

Ongoing assessment and independent work MC Total
T1 T2 T3 T4 T5 T6 T7 TS
10 11 11 12 14 11 10 11 10 100

Distribution of points in the course



Activities evaluated in points TL | T2 | T3 | T4 | TS | T6 | T7 | T8 | Total
Speech at practical classes 5 6 6 5 6 6 5 6 45
Individual tasks 15 15 15 45
Modular control 10 10

Total in the course 100

Compliance with the scales for assessing the quality of learning material

. Assessment
Score or;égleenatlonal Points on the Definition
ECTS scale
90- Excellent
excellent / passed 100 A (outstanding performance without errors)
) Very good
above the average standard but with minor errors
good / passed 089 ’ (ab h dard but with mi )
Good
74-81 C (generally sound work with some errors)
64-73 D Satisfactory
satisfactory / (fair but with significant shortcomings)
passed ) Fair
60-63 E (performance meets the minimum criteria)
Fail
. 35-59 FX (some more work required before the credit can be
unsa:clasiflaefjtory/ awarded)
Fail
0-34 F (considerable further work is required)

3. Course policy:

3.1 Mandatory observance of academic integrity by higher education students, namely:

- independent performance of all types of work, tasks, forms of control provided by the work
program of this discipline;

- references to sources of information in the case of the use of ideas, developments, statements,
information;

- compliance with the law on copyright and related rights;

- providing reliable information about the results of their own educational (scientific, creative)
activities, used research methods and sources of information.

3.2 The list of mandatory tasks and deadlines for their implementation are announced at the
beginning of the semester in the classroom and in the news forum of the modular environment in
accordance with the work program of this discipline;

3.3 Recognition of learning outcomes obtained in non-formal education is allowed up to 10 points
out of the total number of hours specified in the certificate or other document.

3.4 In order to obtain a positive grade in the discipline, it is necessary to perform all calculation and
graphic work, pass a modular test control and exam with the maximum grade; otherwise, the
minimum amount of points (60) is obtained by adding points for IWS (abstracts, or presentations).
3.5 Postponement of delivery / rescheduling:

- allowed for good reasons (hospital, academic mobility, unforeseen circumstances, etc.) without
lowering scores;

- without good reason, calculation and graphic works are estimated by the number of points, twice
less than planned.



3.6 When plagiarism is detected (submission of another version, etc.), the number of tasks on this
topic is doubled without changing the number of points.

3.7 Missing classes and current tests are practiced within the semester in which the discipline is
taught, with the agreement of the date and time with the teacher.

3.8 The applicant who does not agree with the result of the final control (score / points for the
exam) has the right to submit an application (appeal) to the rector with the consent of the dean /
director of the institute on the day of the exam or no later than 1500 the next working day.



