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HH MMI / Yurii Danylchenko, Doctor of Technical Sciences, Professor, Head of the Department of
Machine Design at MEI;

AnameHko HOpin IBaHOBWY, K.T.H., AOUEHT, LOUEHT Kaheapn KOHCTPYtoBaHHA MawnH HH MMI / Yurii
Adamenko, Candidate of Technical Sciences, Associate Professor, Associate Professor of the
Department of Machine Design at MEI;

Bosk Bavecnas BonoavMmposuny, K.T.H., LOUEHT, A0UEHT Kadeapn KOHCTPYOBaHHA MawmnH HH MMI /
Viacheslav Vovk, Candidate of Technical Sciences, Associate Professor, Associate Professor of the
Department of Machine Design at MEI,

ManpaHiok Ceprin BonoagumMmposuny, K.T.H., AOLEHT Kaeapn KOHCTPYOBaHHA MawnH HH MMI /
Serhii Maidaniuk, Candidate of Technical Sciences, Associate Professor of the Department of Machine
Design at MEI,

Knumerko Ceprit AHaTONMINOBUY, 4.T.H., Npodecop, 3acT. AUPEKTopa 3 HayKoBOI PpOOOTU IHCTUTYTY
HaaTBepAux matepianis iM. B.M. bakynsa HAH YkpaiHu, 4yneH-kopecnoHaeHT HAH YkpaiHu / Serhii
Klymenko, Doctor of Technical Sciences, Professor, Deputy Director for Research of the V.M. Bakul
Institute of Superhard Materials of the National Academy of Sciences of Ukraine, Corresponding
Member of the National Academy of Sciences of Ukraine;
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BPAXOBAHO / CONSIDERED:

1. Haka3 MiHicTepcTBa 0CBiTK i Haykn YkpaiHu Ne 742 Big 30 4yepBHAa 2021 p. «[Mpo
3aTBepOKeHHs CTaHJapTy BULLOI OCBITK 3a crieuianbHicTio 131 MNMpuknagHa MexaHika gns
Apyroro (MarictepcbkKoro) piBHa BULLOI OCBITU»:
https://mon.gov.ua/static-objects/mon/sites/1/vishcha-osvita/zatverdzeni%20standarty/2021/07
[/01/131.Prykladna.mekhanika.mahistr.docx

2. MonoxeHHA Npo ocBiTHI Nporpamun Kl iM. Iropsa Cikopcbkoro https://osvita.kpi.ua/node/137

3. Hakas KIl iM. Irops Cikopcbkoro NeHO[1/215/26 Bifg 18.03.2026 p. «[po naaHyBaHHA Ta
opraHizauito ocBiTHbOro npouecy 2026/2027» 3i 3miHamun (Haka3 KMl iM. Irops Cikopcbkoro
NeHO[1/479/26 Big 29.05.2026).

4. Pe3ynbTaTu MOHITOPUHIY OCBITHbLOI Nporpammn, pekomeHaauii ekcrnepTtisa HA3ABO nig 4ac
akpeauTauil OCBiTHbOI Nporpamu.

1. Order of the Ministry of Education and Science of Ukraine No. 742 of June 30, 2021 “On
Approval of the Standard of Higher Education in the Specialty 131 Applied Mechanics for the
Second (Master's) Level of Higher Education”:
https://mon.gov.ua/static-objects/mon/sites/1/vishcha-osvita/zatverdzeni%20standarty/2021/07
[/01/131.Prykladna.mekhanika.mahistr.docx

2. Regulations on educational programs of Igor Sikorsky Kyiv Polytechnic Institute
https://osvita.kpi.ua/node/137

3. Order of the Igor Sikorsky Kyiv Polytechnic Institute NeNOD/215/26 of 18.03.2026 “On planning
and organization of the educational process in the academic year 2026/2027" with changes
(Order of Igor Sikorsky Kyiv Polytechnic Institute No. NOD/479/26 on 29.05.2026).

4. Results of monitoring of the educational program, recommendations of NAAQA experts during
the accreditation of the educational program.

EBOJIIOLIA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

[o 2021 poky Ha Kadenpi KOHCTpyOBaHHA MawnH HH MMI niaroToBka 3406yBaYiB apyroro
(maricTepcbkoro) pisHsa BO 3aincHioBanacsa 3a Asoma OlMM: «IHCTpyMeHTalbHi cuctemu
iHXeHepHOro An3anHy» Ta «TeXHOJorii KOMMN'IOTEPHOro KOHCTPYIOBaHHSA BepcTaTiB, poboTiB Ta
MaLlmnH». Mig Yac 4eproBoro MOHITOPUHIY OCBITHIX NpPOrpam, BpaxoByl4n NoTpebun puHKy npaui Ta
npono3unuii cTemkxonnepis, 415 3a40BOJIEHHSA 3anNUTIiB NPOMUCNOBOCTI y axiBusax-MexaHikax 4/19
KOHCTPYKTOPCbKO-TEXHOJIOMYHOr0 cipsaMyBaHHS, 610 MPUNHATO PilLeHHSA 3aMiCTb ABOX BKa3aHUX
cTBOopuTK HOBY Ol «KOHCTpYylOBaHHA Ta AM3allH MalWnH». 3a pe3ysbTaTaMn aHanidy aHanorivyHuX
Ol mMaricTepcbKoro piBHA yKpaiHCbKUX Ta 3aKOPAOHHUX YHIBEPCUTETIB MPOEKTHOI rpynoto 6yno
cchopmynoBaHo npodine OMM, nepenik OK, CTPYKTYPHO-MIOFiYHY CXeMy Ta MaTpuLi BiANOBiAHOCTI.
OcBiTHA nporpama 6yna BeeaeHa B Aito 3 2022/2023 HaBYaslbHOr0 POKY.

Mip 4ac oHOBJIEHHA OCBITHBLOI Nporpamu B 2024 poui 6yno BpaxoBaHO pe3yJsibTaTh caMoaHarsnisy
(BHYTpilWHBbOI akpeauTauil) gisnbHocTi kadhenp (Hakasm NeHY/185/2023 Big 15.09.2023 Ta
NeHOH/253/2022 Big 15.09.2022), pekoMeHaauii eKCNepTHOI Frpynun Ta rasly3eBoi eKCrnepTHOI paau,
BUCNOBJEHI Nif Yac akpeauTauil gaHoi OMM Ta iHWKX OCBITHIX NporpaM. 3okpeMa, byna 3MeHLUeHa
KiNbKiCTb KpeauTiB 4715 NepLIoro poKy HaB4YaHHS, BHECEHO 3MiHW [0 nepeniky OCBITHIX
KOMMOHEHTIB, CTPYKTYPHO-JIOTiYHOI CXEMM Ta MaTPULLb BigNOBIAHOCTI (haXOBMX KOMMETEHTHOCTEN Ta
pe3ynbTaTiB HaBYaHHA. BiabyBcsa TexHiYHMIM nepexig Ha unhpoBy Moaelb ABOMOBHOI OCBIiTHbLOI
nporpamu.

Mig 4yac oHosneHHA Ol B 2025 poui B 3B’3KY 3 3aTBEPAXKEHHAM HOBOIr0 Nepeniky rasysen 3HaHb i
creuianbHOCTEN, 3a KUMKW 30iNCHIOETLCS NiAroToBKa 3400yBaviB BULLLOT Ta haxoBoi NepenBunLLOi
OCBiTW, Ta Ha BUKOHaHHA cTaTTi 91 3akoHy YKpaiHn «[1po BULLY OCBITY» OCBiTHIO mMporpamy 6yno
nepenMeHoBaHO Ha «KOHCTPYIOBaHHSA MaLUNH».

Mpwn oHOBJEHHI OCBITHLOI Mporamn y 2025 poui 6yno goaaHo OCBiTHIN KOMNOHEHT "lMeparorika


https://mon.gov.ua/static-objects/mon/sites/1/vishcha-osvita/zatverdzeni%20standarty/2021/07/01/131.Prykladna.mekhanika.mahistr.docx
https://mon.gov.ua/static-objects/mon/sites/1/vishcha-osvita/zatverdzeni%20standarty/2021/07/01/131.Prykladna.mekhanika.mahistr.docx
https://mon.gov.ua/static-objects/mon/sites/1/vishcha-osvita/zatverdzeni%20standarty/2021/07/01/131.Prykladna.mekhanika.mahistr.docx
https://mon.gov.ua/static-objects/mon/sites/1/vishcha-osvita/zatverdzeni%20standarty/2021/07/01/131.Prykladna.mekhanika.mahistr.docx
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BULLOT LWWKON" 06CcsAromM 2 KpeanTu, AKUNA Nigcune komneTeHTHoCcTi ®KO3, K04, pesynbTaTu
HaB4aHHs MPHO7, MPH 08, MPHO9. 36inbweHo 3 14 o 16 kpeauTiB 06CAr 0CBITHBOr0 KOMMOHEHTY
"BUKOHaHHSA MaricTepcbkoi ancepTau,ii”, wo npmu3Beno Ao He3HaYHUX 3MiH Yy obcsirax iHWMX OCBITHIX
KOMMOHEHT.

3rigHo noctaHoBK KabiHeTy MiHicTpiB YkpaiHu Big 30 ceprniHa 2024 p. Ne1021 Ol nepeBefeHa B
ranysb 3HaHb: G IH)XeHepia, BUpobHULTBO Ta ByaiBHUUTBO, cneuianbHicTb: G9 MpuknagHa
MeXxaHika.

Y 2026 poui 6yno BeegeHo OK "MeparoriyHa npakTuka" obcsarom 2 kpeauntun ECTS onsa
3abe3nevyeHHa KOMNETEHTHOCTEN NpodecinHoro ctaHaapTy «Buknagay 3aknagy BULLOT OCBITU» i
BUKOHaHO repepo3nofin kpeontis ana OK “lMpakTunka”.

Until 2021, at the Department of Machine Design of the Educational and Scientific Mechanical
Engineering Institute (ES MEI), the preparation of students for the second (master's) level of higher
education was carried out under two educational programs: "Instrumental Systems of Engineering
Design" and "Technologies of Computer-Aided Design of Machines, Robots, and Machines." During
the next monitoring of educational programs, considering the needs of the labor market and the
proposals of stakeholders, to meet the industry's demand for mechanical engineers with design and
technological skills, it was decided to create a new educational program "Machine Design and
Engineering." Based on the analysis of similar master's level educational programs from Ukrainian
and foreign universities, the project team formulated the profile of the educational program, the list
of competencies, the structural and logical scheme, and the competency alignment matrices. The
educational program was implemented from the 2022/2023 academic year.

During the update of the educational program in 2024, the results of the self-assessment (internal
accreditation) of the departments' activities (Orders No. NU/185/2023 dated 15.09.2023 and No.
NON/253/2022 dated 15.09.2022), the recommendations of the expert group, and the sectoral
expert council, expressed during the accreditation of this and other educational programs, were
taken into account. In particular, the number of credits for the first year of study was reduced,
changes were made to the list of educational components, the structural and logical scheme, and
the competency alignment matrices. A technical transition to a digital model of the bilingual
educational program was implemented.

During the update of the EP in 2025, in connection with the approval of a new list of fields of
knowledge and specialties in which applicants for higher and professional higher education are
trained, and in pursuance of Article 91 of the Law of Ukraine “On Higher Education”, the educational
program was renamed “Machine Design”.

When updating the educational program in 2025, the educational component “Pedagogy of Higher
School” was added with a volume of 2 credits, which strengthens the competencies PC03, PC04,
learning outcomes PLO07, PLO08, PLO09. The volume of the educational component “Completion of
a Master’s Thesis” was increased from 14 to 16 credits, which led to minor changes in the volume of
other educational components.

According to the Resolution of the Cabinet of Ministers of Ukraine dated August 30, 2024 No. 1021,
the educational professional programme was transferred to the field of knowledge: G Engineering,
Manufacturing and Construction, specialty: G9 Applied mechanics.

In 2026, the course “Pedagogical Practice” (worth 2 ECTS credits) was introduced to ensure
compliance with the professional standards for “Higher Education Instructor,” and the credits for the
“Practice” course were redistributed.
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1. NPO®JIb OCBITHbOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmMauia / General information

MNoBHa Ha3Ba 3akjiafy BULLOI OCBiTK Ta

HaB4asbHoOro nigposainy / Full name of

higher education institution and faculty
/ educational and scientific institute

HauioHanbHU TEXHIYHWUNA
yHiBepcuTeT YKpaiHu
«KNiBCbKUM NONITEXHIYHNIA
IHCTUTYT iMeHi Irops
CikopcbKoro»
HaB4asibHO-HayKOBWIA
MeXaHiko-MalmnHobyaiBHNIA
IHCTUTYT

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»
Educational and Scientific
Institute for Mechanical
Engineering

CTyniHb BULLOT OCBITW Ta Ha3Ba

0CBiTHbOI KBanidikauii / Higher

education degree and education
qualification title

CTyniHb MaricTpa
MaricTp 3 npuknagHoi
MeXaHiku

Master Degree
Master of Applied Mechanics

OdpiuinHa Ha3Ba OCBITHLOI NMporpamm /
Educational programme official title

KOHCTpyOBaHHS MalUWH

Machine Design

Tun gunnaomy Ta 06cAr OCBiTHLOI
nporpamu / Diploma type and
educational programme volume

Ounnnom maricTpa, 90
kKpeauTtie EKTC, TepMiH
HaBYaHHSA 1 pik 4 micaui

Master diploma, 90 credits
ECTS, training period 1 year
4 month

IHdbopMauisa npo akpeguTadito /
Accreditation information of the
educational programme

AkpeguntoBaHo HA34BO,
cepTudpikat 15087 Big
2025-06-21 gincHunnm go

2029-07-01

Accredited by NAQA,
cetificate No 15087 from
2025-06-21 valid to
2029-07-01

Linkn, piseHb BULLOI 0CcBiTK / Education
cycle, level of higher education

HPK YkpaiHn - 7 piBeHb
QF-EHEA - npyruni unkn
EQF-LLL - 7 piBeHb

NQF of Ukraine - 7 level
QF-EHEA - 2 cycle
EQF-LLL - 7 level

Mepepnymosun / Prerequisites

HasaBHICTb CTyneHs
bakanaspa

Bachelor Degree

dopmun 3006yTTA oCBiTK / Forms of
Education

OyHa (poeHHa);

full-time;

MoBa(un) BuknagaHHs / Language(s) of
instruction

YKpaiHCbKa

Ukrainian

IHTepHeT-aapeca po3MilLleHHS
0CBiTHbOI Nporpamu / URL of the
educational programme

https://osvita.kpi.ua/G9_OPP
M_KM
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2 - MeTa ocBiTHbOI nporpamu / Educational programme purpose

MeTolo OCBITHLOI NporpamMm € NiAroToBKa
npodecioHanis, 34aTHUX PO3B’A3yBaTU CKAAHI
cneuianisoBaHi 3aBOaHHA Ta NpakTUYHi npobnemn y
ranaysi NpMKAagHOT MexaHiky Ta MawmnHobynyBaHHS,
34iNCHIOBaTN iIHHOBaLUiMHY NPOoMeCinHy AisanbHICTb B
yMOBax CTasoro HayKoBO-TEXHIYHOrO PO3BUTKY Ta
CyYaCHMX BUKJIVKIB MPOMUNCIIOBOCTI.

Mporpama 3abe3nedyye HabyTTa KOMNaekcy
KOMMETEHTHOCTEN Y rajly3i aBTOMaTU30BaHOroO
MPOEKTYBAHHS, iHXXEHEPHUX PO3PaxYHKIB,
MaTeMaTU4YHOro Ta KOMMN'IOTEPHOr0 MOAEsIOBaHHS,
iHXEeHepHOro aHanisy i TexXHOosIori4YHOoI NiAroTOBKN
Cy4aCHOro BUCOKOTEXHOJIOMN4YHOro BupobHmMLTBa,
O CTBOPIOE OCHOBY 419 YCMilWHOT NpogecCinHoi
DiSNIbHOCTI, iIHXXeHepPHOI TBOPYOCTi Ta NOA4aNbLUOro
MpogecinHOro po3BMTKY BUMYCKHUKIB.

OcBiTHA NporpamMa crnpsimoBaHa Ha (GoOpMyBaHHA y
3006yBayiB BMLLOT OCBITM BUCOKOIO PiBHSA
npogecinHOi KOMNETEHTHOCTI, iIHHOBALiMHOro
MUWUCJIEHHSA Ta aAanTUBHOCTI A0 OANHAMIYHUX 3MiH
PUHKY Npaui Yepes TiCHy cniBnpauto 3
poboTomaBuaMK, NpodeciNnHO CNiIbHOTOI Ta
iHWKMMKW cTenkxongepamun. BoHa 3abe3nevye ymosu
ans scebiyHoro npodecinHoro, iHTeNneKTyanabHoOro,
couianbHOro n TBOPYOro po3BUTKY 0COBMCTOCTI B
Cy4aCHOMY OCBiTHbO-HAayKOBOMY CepefoBULL
BignosigHo po CtpaTerii po3BuTKy Kl iM. Irops
Cikopcbkoro Ha 2025-2030

poku: https://kpi.ua/files/2025-2030-strategy.pdf.

The purpose of the educational program is to train
professionals capable of solving complex specialized
tasks and practical problems in the field of applied
mechanics and mechanical engineering, to carry out
innovative professional activities in the context of
sustainable scientific and technological development
and modern challenges of the industry.

The program ensures the acquisition of a set of
competencies in the field of automated design,
engineering calculations, mathematical and
computer modeling, engineering analysis and
technological training of modern high-tech
production, which creates the basis for successful
professional activity, engineering creativity and
further professional development of graduates. The
educational program is aimed at forming in higher
education applicants a high level of professional
competence, innovative thinking and adaptability to
dynamic changes in the labor market through close
cooperation with employers, the professional
community and other stakeholders. It provides
conditions for comprehensive professional,
intellectual, social and creative development of the
individual in a modern educational and scientific
environment in accordance with the Development
Strategy of the Kyiv Polytechnic Institute. Igor
Sikorsky for

2025-2030: https://kpi.ua/files/2025-2030-strategy.p
df.



https://kpi.ua/files/2025-2030-strategy.pdf
https://kpi.ua/files/2025-2030-strategy.pdf
https://kpi.ua/files/2025-2030-strategy.pdf
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3 - XapakTepucTuKa ocBiTHbOI nporpamu / Educational programme characteristics

MpeameTHa o6nacTtb / Subject area

- 00’ €KT BiANBHOCTI: KOHCTPYKLIiI, MalUWHN,
YCTaTKyBaHHS, MexaHivyHi, 6ioMexaHiyvHi i
MeXaTPOHHI CUCTEMM Ta KOMMNJIEKCHK, MPOLLECH TX
KOHCTPYIOBaHHS, BUFTOTOBJIEHHSA, AOCHIOXKEHHS
Ta ekcnayaTauil;

- wini HaBYaHHA: NpodecinHa iHXXeHepHa
OiSNbHICTb B rasysi NpoeKTyBaHHS,
BMPOOHMLTBA, eKcnslyaTalii Ta HayKoBUX
JocnigeHb TEXHIYHUX CUCTEM, MaLUVH i
yCTaTKyBaHHS, poboTo-TexHiYHMX 3acobiB Ta
KOMMJIEKCiB, PO3POOKN TEXHONOTIN
MalnHObGYAiBHUX BUPOOHULUTB, BUKNaOaLbKoi
OiNbHOCTI;

- TEOpPEeTUYHUN 3MICT NnpeaMeTHOI obnacTi:
3aKOHWN MeXaHikn Ta IX NpukKnagHi
3aCTOCYBaHHS, TEOPETUYHI 3acaamn
MPOeKTyBaHHSA, aHani3dy i onTuMisauii
KOHCTPYKLIiN Ta TexHo0orin BupobHMLUTBa
MallWH, OCHOBM OpraHi3auii Ta NnpoBeAeHHs
HaYKOBUX OOCAIOXEHb MEXaHiYHNX
BJIACTUBOCTEN MaTepianiB, OUHAMIKN MallNH Ta
MpoLueciB, MEXaHIKN pianHK i rasies, getanen
MaLUWH i KOHCTPYKLUIiW, MOAeNtoBaHHA Ta
MPOrHO3yBaHHA eKCcryaTauinHnX
BNACTMBOCTEN TEXHIYHNX CUCTEM;

- MeToaMn, MeToOAMKM Ta TeXHONOrii:
aHaNiTUYHI Ta YNCesbHI METOAN NMPOEKTYBAHHS i
PO3paxyHKY MallWH i KOHCTPYKLIiN,
MaTEMaTUYHOIro Ta KOMMN'IOTEPHOro
MOesIl0BaHHA MallMH Ta MexaHi3MiB; MeToOAUNKN
Ta TEeXHOJOrii HaTYpPHOro i BipTyasbHOIo
TEXHOJIOMYHOr0 eKCNepuMeHTY; iHpopMaULinHi
TexXHONOrIl B iHXXeHepHUX A0CAIAXKEHHSX,
MPOEeKTYyBaHHI i BAPOBHULTBI;

- iHCTPpyMeHTM Ta oGnapgHaHHA: BepCcTaTH,
iIHCTPYMEHTM, TEXHOJIOTiYHI Ta KOHTPOJIbHi
MPUCTPOI, KOHTPOJIbHO-BUMIPIOBAJIbHI
iHbopMaUinHi cncTeMun, anapaTHe Ta
nporpamMHe 3abe3nevyeHHs OOCNIAHNLBKNX
BepCTaTHUX Ta poBOTO-TEXHIYHUX CUCTEM.

- Object of activity: structures, machinery,
equipment, mechanical, biomechanical, and
mechatronic systems and complexes, processes
of their design, manufacturing, research, and
operation;

- Educational objectives: professional
engineering activities in the field of designing,
manufacturing, operation, and scientific
research of technical systems, machinery, and
equipment, robotic systems and complexes,
development of technologies for machine-
building production, teaching activities;

- Theoretical content of the subject area:
laws of mechanics and their applied
applications, theoretical principles of design,
analysis, and optimization of machine
construction and manufacturing technologies,
fundamentals of organizing and conducting
scientific research on mechanical properties of
materials, dynamics of machines and processes,
fluid and gas mechanics, machine parts and
structures, modeling and forecasting of
operational properties of technical systems;

- Methods, methodologies, and
technologies: analytical and numerical
methods for designing and calculating machines
and structures, mathematical and computer
modeling of machines and mechanisms;
methodologies and technologies of natural and
virtual technological experimentation;
information technologies in engineering
research, design, and production;

- Tools and equipment: machines, tools,
technological and control devices, control and
measurement information systems, hardware
and software for research machine tools and
robotic systems.

OpieHTauina ocBiTHLOI Nnporpamm / Scope

OcBiTHbO-NpoOdEecCiNnHa

Professional Educational

OcHoBHUM (pOKYC OCBiTHbOI nporpamu / Main focus
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OcobnmBoCTi NporpaMmn BU3Ha4YarTbCA
ocobnmBoCTAMU NpegMeTHOI cdepu, a came:
BOHa CNpsMOBaHa Ha NiAroToBKY npodecioHanis
B chepi NpMKNagHOro 3aCTOCYBaHHS 3aKOHIB
MEeXaHiKu1, TeopeTUYHUX 3acan aHanisy,
NPOEeKTYBaHHSA i ONTUMI3aLil KOHCTPYKLIN Ta
TEXHOOorin BUpobHULTBA MaLLUUH, OCHOB
opraHisauii Ta NpoBefeHHSA HayKOBUX
nocnig»XeHb MexaHiYHNX NPOLECiB i MaLUWH,
MOLEJII0BaHHSA Ta NPOrHO3yBaHHS
eKcrslyaTauinHUX BAaCTUBOCTEN TEXHIYHUX i
TEXHOOri4YHUX cucTeM. Moaenb NigroTOBKK
6a3yeTbCA Ha iIHHOBALUINHIN CKNadoBin
BUPILLEHHSA MePCNeKTUBHUX 3ajay i npobnem
MalwmnHobyaiBHOro BUpobHUL TBA Ha CBITOBOMY
PUHKY B HanpsiMKax rapMoOHINHOIO NOEAHAHHS
hYHKLIOHaNbHNX Ta TEXHIKO-€KOHOMIYHUNX
NOKa3HMKIB NPOeKTOBaHOI NpoayKLii. Peanizauis
OCBITHbLOI MPOrpamMm A03BOJISE NPOBOANTHN
OOCNIAXKEHHSA, MOAEN0BAaHHSA, MPOEKTYBaHHS,
KOHCTPYIOBaHHSA, KepyBaHHS, BUNpobyBaHHSA Ta
BU3HAYEHHSA XapaKTePUCTUK CyHaCHUX
MeXaHi4YHUX CUCTEM, NPUCTPOIB Ta TEXHOJIOTIN,
NaaHyBaTW eKCNEePUMEHTM i 34iNCHIOBATH
06pobKy ix pe3ynbTaTiB, 06rpyHTOBYBaTH
CXeMOTEXHIiYHIi i MporpamHi pilleHHs 3
BUKOPUCTAHHAM Cy4aCHUX KOMM'IOTEPHUX Ta
iIHPOPMALLIMHNUX TEXHOJIOTIN | TEXHONOr N
HayKOEMHOIo MaluMHObyAyBaHHS.

Kniou4oBi cnoBa: KOHCTPYKLIi B
MalnMHObyAyBaHHI, TEXHOJOriT KOMN'IOTEPHOrO
KOHCTPYIOBaHHSA, BUPObHMYI npouecn,
NPOeKTyBaHHA B MalUMHOBYAyBaHHI, CKNaaHi
TEeXHi4YHi CUCTEeMU, iIHCTPYMEHTAasbHI CUCTEMU B
MalmHobyayBaHHI, TexHonorii Ta o6nagHaHHSA
hopMOyTBOpPEHHSA B MaLLMHOBGyAyBaHHI,
iHXeHepHUN on3aiH.

The peculiarities of the program are determined
by the specifics of the subject area, namely: it is
aimed at training professionals in the field of
applied application of mechanics laws,
theoretical principles of analysis, design, and
optimization of structures and manufacturing
technologies of machines, basics of organizing
and conducting scientific research on
mechanical processes and machines, modeling
and predicting operational properties of
technical and technological systems. The
training model is based on an innovative
component addressing prospective challenges
and issues in mechanical engineering production
in the global market, harmonizing functional and
techno-economic indicators of the projected
products. Implementation of the educational
program allows for research, modeling, design,
construction, management, testing, and
determination of characteristics of modern
mechanical systems, devices, and technologies,
planning experiments and processing their
results, justifying schematic and programmatic
solutions using modern computer and
information technologies and knowledge-
intensive engineering techniques.

Keywords: machine construction, computer-
aided design technologies, production
processes, machine engineering design,
complex technical systems, tooling systems in
machine engineering, forming technologies and
equipment in machine engineering, engineering
design.

0co6aMBOCTi OCBITHLO

i nporpamu / Features

'PYHTOBHa MaTeMaTuU4YHa Ta npodecinHa
nigroToBKa A03BOJISE NPOBOAUTM iIHHOBALINHY
OiANbHICTb | NpautoBaTn 3 NepeLoBMMU
iHopMaLiNHUMK Ta BUPOBHNYMMN
TEXHONOriAMN, WO LO03BONAE NPUAMaATHU
BMBa)XEHi KOHCTPYKTOPCbLKIi, TEXHOJOTIYHI Ta
ynpaBAiHCbKI pieHHs. IMig Yac NigroToBKM 3a
[aHOI0 OCBITHBLOIO MPOrpamMolo BesiMKa yeara
NPUALINAETBCA PO3BUTKY MPAKTUYHUX HABUYOK
po60TK, O A03BOJISAE BUMYCKHUNKY BKJIOYUTUCSA
y pobo4unin npouec npakTniHo 6e3 ooaTKoOBOro
HaBYaHHS. Peanizauis nporpamun nepenbayvae
MPOXOO)XEeHHSA NepeaannIOMHOI MPakKTUKN Ha
MNPoOBIAHUX NiANPUEMCTBAX 3a PaxoOM Ha
nigcTtasi 4OroBoOpiB, 30KpeMa B IHCTUTYTI
HaaTBepaux maTepianis iMm. B.M. bakyns HAH
YKpaiHu i3 3any4eHHAM NpoBigHNX haxiBLiB
IHCTUTYTY 40 KEPIBHULTBA BUMYCKHUMU
aTecTauinHnMmm poboTamm. Y4aCHUKM
OCBITHBOI0 MPOLLECY TaKOX MalOTb MOXJIUBICTb
J0Ny4YaTnCsa 4o NnporpamMm MixKHapoLHOoI
aKaneMmiyHoi MobBinbHOCTI.

Thorough mathematical and professional
training enables innovative activities and
working with advanced informational and
production technologies, facilitating informed
design, technological, and managerial decisions.
During the training under this educational
program, significant attention is devoted to the
development of practical skills, allowing
graduates to seamlessly integrate into the
workforce practically without additional training.
The program includes pre-graduation internships
at leading companies in the students’ field of
study, based on agreements, including at the
V.M. Bakul Institute of Superhard Materials of
the National Academy of Sciences of Ukraine,
where leading specialists from the institute
supervise the students’ final projects.
Participants in the educational process also have
the opportunity to take part in international
academic mobility programs.
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4 - MpmpaTHICTb BUNYCKHUKIB A0 NpaueBlaliTyBaHHA Ta NOAANbLUIOro HaB4YaHHA /
Eligibility of graduates for employment and further study

MpupaTHicTb Ao npaueBnawTtyBaHHA / Eligibility for employment

BionosigHo o [lep>xaBHOro kKnacndikatopy
npodecin 0K 003:2010 BUNYCKHUKN MOXYTb
npautoBaTh Ha Nocagax:

2145 - MpodecioHann B ranysi iHxXeHepHOI
MeXaHiku;

2149 - MpodecioHann B iHWKNX rany3ax
iHXXeHepHOoI cnpaBsuy;

2310 - Buknapadi 3aknagis BMLLOT OCBITH

According to the State Classifier of Professions
SC 003:2010, graduates can work in the
following positions:

2145 - Professionals in the field of engineering
mechanics;

2149 - Professionals in other fields of
engineering;

2310 - Lecturers in higher education institutions

Mopanbwe HaB4yaHHA / Further study

Mo>XNMBICTb MPOAOBXNTU OCBITY 3a TPETIM
(0CBITHBO-HAYKOBUM) PiBHEM BULLLOI OCBITHU.
Mo>xyTb HabyBaTn 0oOaTKOBUX KBasidikaLin B
cucTeMmi NicnaamnioMHoOI OCBITH.

The opportunity to continue education at the
third (educational-scientific) level of higher
education is available. Individuals can also
acquire additional qualifications within the
system of postgraduate education.

5 - BuknapaHHA Ta ouiHioBaHHA / Teaching and assessment

BuknapaHHsa Ta HaBYaHH

f/Teaching and studying

Mporpamoto nepenbavyeHo
CTYAEHTOLEHTPOBaHUI TUM HaBYaHHA. MeToaun
HaBYaHHS: NOACHIOBAJIbHO-INIIOCTPATUBHI,
MPaKTUYHI, peLenTUBHO-PEeNnpPoOaYKTUBHI,
npo61eMHO-MOLWYKOBI, AOCAIiAHULLKI. DopMWK
opraHi3auii HaBYaHHSA: NeKLii, NpakKTU4HI Ta
CEMiIHAPCbKIi 3aHATTHA, KOMM'IOTEPHI MPaKTUKYMU
i nabopaTopHi poboTU; KYpCOBi MPOEKTHN i
poboTK; TEXHONOTIS 3MilLAHOr0 HaB4YaHHA,
MPaKTUKW i EKCKYPCii; iHAMBIiAyasbHi 3aBOaHHS,
KOHCYJ/bTaLil, CaMOCTilHa poboTa CTyaeHTIB,
rypTkoBa poboTa, CTyAeHTCbKa HayKOBO-
JocnigHa fisNibHICTb;, HAaBYaHHSA 3a
cepTudiKkaTHUMM NporpamMmamm, gyanabHe
HaB4YaHHS 3a cepTUdikaTHMUMN NporpamMamu;
AONCTaHUiNHEe HaBYaHHS 3@ OKPEMUMU OCBITHIMU
KOMMOHEHTaMN Ta BUKOHAHHSA aTecTaLl,inHoi
poboTu.

The program is designed with a student-
centered approach. Teaching methods include
explanatory-illustrative, practical, receptive-
reproductive, problem-search, and research
methods. Forms of teaching organization
encompass lectures, practical and seminar
sessions, computer labs, and laboratory work;
course projects and assignments; blended
learning techniques, internships, and
excursions; individual tasks, consultations, and
student self-study; extracurricular activities,
student scientific research activities; education
through certification programs, dual certification
programs; distance learning for specific
educational components, and completion of
certification work.

OuiHIOBaHHSA

|/ Assessment

OuiHOBaHHSA 3HaHb CTYAEHTIB 34INCHIOETBLCA Y
BiAMNOBIAHOCTI 40 MNMOJIOXKEHHS NMPO CUCTEMY
OUiHIOBaHHS pe3ynbTaTiB HaB4YaHHA B KTl iMm.
Irops CikopCbKOro 3a yciMa Buamu ayauTopHOI
Ta Mo3aayaAnTopHOi poboTn (MOTOYHMA,
KaJleH4apHUN, CeMeCTPOBUA KOHTPOJIb),
https://osvita.kpi.ua/node/37. Cuctema
ouiHOBaHHA Nepefbadva€e yCHi Ta NMUCbMOBI
eK3aMeHWU, 3a/ikn, OKpeme OLiHIOBaHHS
KYPCOBUX NPOEKTIB Ta pobiT, TeCcTyBaHHA,
CemMeCcTpoBi aTecTauil, 3aXUCT MaricTepcbKol
ancepTauil.

Students' knowledge assessment is conducted in
accordance with the Regulations on the
Assessment System of Learning Outcomes at
Igor Sikorsky Kyiv Polytechnic Institute for all
types of classroom and extracurricular activities
(continuous, calendar, semester control), as
outlined in https://osvita.kpi.ua/node/37. The
assessment system includes oral and written
exams, credits, separate evaluation of course
projects and works, testing, semester
assessments, and defense of master's theses.



https://osvita.kpi.ua/node/37
https://osvita.kpi.ua/node/37
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6 - NMporpamMHi KoMmneTeHTHOCTI / Programme competencies

IHTerpanbHa KOMMNETEHTHICTb

/ Integral competence

30aTHICTb PO3B'sA3yBaTV CKAagHi 3agadvi i
npobnemMun y npuknagHin mexaHiui abo y npoueci
HaBYaHHS, Wo nepenbayvyae NpoBeneHHS
nocnig)xeHb Ta/abo 3AiNCHEHHS iHHOBALLIN Ta
XapaKTepPU3yeETbCSA HEBN3HAYEHICTIO YMOB | BUMOT.

The ability to solve complex problems and
issues in applied mechanics or during the
learning process, which involves conducting
research and/or implementing innovations, is
characterized by uncertainty of conditions
and requirements.

3aranbHi komneteHTHocTi (3K)

/ General competencies

30aTHICTb BUABMATN, CTAaBUTU Ta BUPiLLYyBaTK

Ability to identify, formulate, and solve

3K |; o . : . ; S .
0] |IHKEHEPHO-TeXHI4YHI Ta HayKOBO-NPUKIAAHI engineering, technical, and scientific applied
npobnemu. problems.
3K |3paTHicTb BUKOpUCTOBYBaTM iHpopmMaLinHi Ta [Ability to utilize information and
02 |KOMYyHiKaLUinHi TexHonoril. communication technologies.
3K |3paTHicT, FenepyBatu HOBI IA€l Ability to generate new ideas (creativity).
03 |(KpeaTuMBHICTb).
3K |38aTHicTb po3pobnsaTn NPOEKTN Ta ynpaBaaTu Ability to develop and manage projects.
04 |HNMN.
30aTHICTb cnifikyBaTuca 3 npeactasHnkamum  |Ability to communicate with representatives of
3K |iHWnx npodecinHnX rpyn pi3HOro pisHA (3 other professional groups at various levels
05 |ekcnepTaMu 3 iHWKWX raay3en 3HaHb/BNAIB (experts from other fields of knowledge/types

€KOHOMIYHOI AiANbHOCTI).

of economic activities).

3K |3maTHiCcTb BYMTUCS | oBOsIoAiBaTU cydacHuUMuM |[Ability to learn and acquire modern
06 |3HaHHAMMN. knowledge.
3K |38aTHICTb 40 CMiNIKyBaTUCHA iIHO3EMHOO . . . .
A A y Ability to communicate in a foreign language.
07 |moBolo.
daxoBi komneteHTHOCTI (PK) / Professional competencies
30aTHICTb 3aCTOCOBYBaTW BigNOBIAHI MeTOOM i, .
A -OBY 310 A A Ability to apply relevant methods and
pecypcu Cy4acHOi iHXeHepii ans . X .
: resources of modern engineering to find
3HAXOAXKEHHSA ONTUMAJSIbHUX PilleHb ; . ;
. . optimal solutions to a wide range of
LWMPOKOro Kosa iHXeHepHuX 3a4aM i3 . . .
OK 33CTOCYBaHHAM CyNacH!X NiAXOAIB, METOAIB engineering tasks using modern approaches,
01 y y ! forecasting methods, information

MPOrHO3yBaHHSA, iIHPOPMaLINHNX TEXHONOrIN
Ta 3 ypaxyBaHHSM HassBHMX 0OMeXXeHb 3a
YMOB HEMOBHOI iHpopMaLii Ta cynepeynmBux
BUMOT .

technologies, and considering existing
constraints under conditions of incomplete
information and conflicting requirements.

DK

30aTHICTb onucaTn, KNacugikyeaTn Ta
3MOAESIIOBATU LUMPOKE KOJIO TEXHIYHUX
06’€eKTiB Ta NPOLECIB, L0 FPYHTYETHLCS Ha

Ability to describe, classify, and model a wide
range of technical objects and processes
based on deep knowledge and understanding

02 |rnnbokKoMy 3HaHHI Ta po3yMiHHI Teopin Ta of theories and practices of mechanical
MPaKTUK MEexXaHiYHOI iHXeHepil, a TakKoX engineering, as well as knowledge of related
3HAHHAX CYMiDKHUX HayK. sciences.
30aTHICTb 40 CaMOCTINHOI poboTK i . . .

oK [ A P Ability to work independently and effectively

e(heKTNBHOro PyHKUIOHYBaHHSA B SKOCTI

03 : function as a group leader.

KepiBHMKa rpynu.

30aTHICTb 3pO3YyMiNiIo | HeABO3HA4YHO Ability to clearly and unambiguously convey
®K |ooHOCUTW BNACHi BUCHOBKW, 3HAHHA Ta personal conclusions, knowledge, and

04

NOsSICHEHHSA A0 daxiBLuiB i HedaxiBUiB, 30KpeMa
i B Mpoueci BUKNagaubKoi gisbHOCTI.

explanations to both specialists and non-
specialists, including in the teaching process.

DK
05

30aTHICTb 3aCTOCyBaTW CydacHi iHhbopMauinHi
TEXHONOrIii NIATPUMKN XXUTTEBOIO LNKIY
Bnpob6iB MawmnHobyayBaHHSA Ha OCHOBI
etekTmMBHOro NnoegHaHHa nepenosux CAD /
CAM / CAE / PDM / PLM piweHb Ta
€NeKTPOHHOro obMiHy gaHUMU.

Ability to apply modern information
technologies to support the lifecycle of
mechanical engineering products based on the
effective combination of advanced
CAD/CAM/CAE/PDM/PLM solutions and
electronic data exchange.
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30aTHICTb po3p0obAATN KOMMOHEHTH
MPOrpaMHUX KOMMJIEKCIB MPW CTBOPEHHI
enekTpoHHMxX 6a3 paHux Ta “undpoBnx

Ability to develop components of software
complexes when creating electronic databases

0] ¢ . o, . and "digital twins" of objects and processes in
OBiNHUKIB" 06'eKTiB i Mpouecis g . . ;
06 . [mechanical engineering, using modern
MalnHObyAyBaHHSA, BUKOPUCTOBYOYM CyYacHi |. X
. . instrumental tools and programming
IHCTpYMEeHTabHi 3acobun Ta TEXHOOrIi :
technologies.
nporpaMyBaHHSA.
30aTHICTb 3aCTOCOBYBATK Cy4acHi . . .
>4 Lo yBath cy Ability to apply modern information
iH(bOpMaUiNHI TeXHOMOriT NiATPUMKN : .
: technologies to support the lifecycle of
XXUTTEBOIO LMKNY BMPOBIB MalMHOOY AyBaHHSA . ; ) :
. mechanical engineering products in the
@K |npwn po3pobLi KOMMNOHEHT NMporpamMHUX
. g : development of components of software
07 |komMmnnekciB 06'ekTiB i npouecis : :
. . complexes for objects and processes in
MalnMHObyAyBaHHSA MPU BUPILLEHHI . . ; SRR
. X mechanical engineering, solving individual
iHOMBiAYyanbHUX 3aBAaHb abo 9K YaCcTuHM
tasks, or as part of a complex task.
KOMMJIEKCHOr 0 3aBAaHHA.
30aTHICTb po3pobaATn NporpamMn i METOAUKMN .
AaTt o3P porp A Ability to develop programs and
nocnigxXxeHb Ta BunpobysaHb . .
: . . . methodologies for research and testing of
MalnHobyaiBHUX BUPobiB, 3acobiB TeXHIYHOIro ; : . )
) mechanical engineering products, technical
OCHalLleHHSA, aBTOMaTU3aUii Ta ynpaBiHHS, . .
; ) . . |equipment, automation, and control systems,
®K |po3pobnaTtu isnyHi Ta MaTeMaTUYHI Moaeni : .
) : develop physical and mathematical models of
08 |pocnipg)XyBaHUX MaLUWH, MPUBOLIB, CUCTEM, . . : .
X investigated machines, drives, systems,
npouecis, BUKOHYBaTK 3axo4m Wwono snbopy .
processes, take measures to select testing
BMNpobyBanbHOro obnagHaHHsa Ta : ! . :
: . |equipment, and organize experiments with
OpraHi3oByBaTWN NPOBEOEHHS EKCNEPUMEHTIB . )
; - . analysis of their results.
3 aHanNi30M ix pe3ynbTaTiB.
30aTHICTb BM3HaYaTWN OUHAMIYHI . . .
A A . . Ability to determine the dynamic
XapaKTepuUCTUKN Ta NapamMeTpu HaginHOCTI o NS
. o .|characteristics and reliability parameters of
@K |TexHonoriyHoro obnagHaHHSA y NOro B3aEMofii ; . A X .
; technological equipment in its interaction with
09 |3 pobo4ynMuM Npouecamm i3 BUKOPUCTAHHAM : ) .
. . working processes using theoretical and
TeopeTUYHUX Ta eMNipuvHUX MeToniB L
. empirical research methods.
DOCNiIA>KEeHHS.
30aTHICTb 3aCTOCOBYBaTU (DYHKLIOHANIbHO- .
oK |28 . yBat PyHKU ; Ability to apply CAD-CAM system modules
OpIiEHTOBAHI Ha aANUTMBHI Mpouecn Moayni . o
10 oriented towards additive processes.
CAD-CAM cucrtem.
30aTHICTb CTBOPOBATU €N1EMEHTU . . .
IH)KEHEPHMX KOHCTPYKLIN, ODIEHTOBAHMX Ha Ability to create components of engineering
oK P Py » OP X designs oriented towards the use of additive
3aCTOCYBaHHA aAUTUBHUX NpoLuecis, obnpaTu . .
11 . processes, select equipment, materials, and
obnagHaHHA, MaTepiann Ta NpM3HadaTn . ;
N determine manufacturing modes for parts.
pPeXXVMMU BUrOTOBJIEHHA AeTaNen.
30aTHICTb NPOrHO3yBaTK Pi3UKO-MEXaHiyHi . . .
A P y ® : Ability to forecast the physical and mechanical
BN1ACTMBOCTI BMPOBY LLUNAXOM peanisallii : : )
) . . properties of a product by implementing a
paLioHaNIbHOI CXeMN NOro OTPUMAHHS, . ) .
0] ¢ CTPYKTYPHOTO Ta (hYHKLIOHANBHOrO NOMINY Ha rational scheme of its production, structural
12 PYKTYP Y . y and functional division into components, and
KOMMOHEHTN Ta 3aCTOCyBaHHSA 3acobiB Ta ; .
. o applying means and methods of forming a
MeToniB )OpMyBaHHA HafiNHO ) .
. reliably reproducible product.
BiATBOpPIOBaHOro BMpoby.
30aTHICTb peanizoByBaTM NPUHLNNN . . o
A pean yB PrHLL Ability to implement principles of
CTaHAapTum3auii, TeXHIYHOro perysoBaHHS, R . .
OLIIHKY BiANOBIAHOCT] NPOAYKLT Ta cncTeM standardization, technical regulation,
. poAyK conformity assessment of products, and
@K |ynpaBhiHHA NpU BUPOOHULTBI YK . :
. . management systems in production or
13 |nocTavaHHi/NpnabaHHi NnpoayKLii 3 ) . :
. procurement with compliance to national and
OOTPUMaHHSAM HOPMAaTUBHUX OOKYMEHTIB ; . \ )
' ; ) international regulatory documents, including
HaLioHaNbHOro Ta MiXKHapOAHOIro PiBHSA, B T.4.
. ISO standards.
cTaHpapTiB I1SO.
30aTHICTb po3pobnATy 3axoam 3 NiABULLLEHHS - .
A Tb PO3p A 1ABNLL Ability to develop measures to increase the
€KOHOMIYHOCTi Ta NPOAYKTMUBHOCTI 7 ;
; economy and productivity of mechanical
®K |mawwnHobypisHoro sBupobHmnLTBa 3 . . ; o
) : engineering production using integrated
14 |BUKOPUCTAHHAM HACKpPIi3HUX iIHTerpoBaHux

cucTeM ynpasiiHHA B3arasi Ta cuctemu
ynpasJiHHA AKICTIO 30KpeMa.

management systems in general and quality
management systems in particular.
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7 - NMporpaMHi pesynbtatyu HaB4aHHA (MPH) / Programme learning outcomes

3acTocoByBaTW creLiani3oBaHi
KOHLeNnTyasibHi 3HaHHSA HOBITHIX MeTOAIB Ta

Apply specialized conceptual knowledge of
advanced methods and techniques for the

[PH |MeToAWK NPOEKTYBAHHSA, aHani3y i design, analysis, and investigation of
01 |pocnig>XeHHS KOHCTPYKLiN, MalnH Ta/abo constructions, machines, and/or processes in
npouecis B rasaysi MawmnHobyoyBaHHA Ta the field of mechanical engineering and
CYMIDKHUX rany3sx 3HaHb. related knowledge areas.
Po3pobnatun i ctaBuTn Ha BUpobHULTBO HOBI  |Develop and introduce new types of products
ripH [BVAY MPOAYKLii, 30KpeEMa BUKOHYBaTH into production, including conducting research
02 0OCNiAHO-KOHCTPYKTOPCbKI poboTun Ta/abo and design work and/or developing
po3pobnsaTN TexHoNOriYHe 3abe3neyvyeHHs technological support for their manufacturing
npouecy iX BUrOTOBJIEHHS. process.
3acTocoByBaTK CUCTEMU aBTOMaTU3aLil ons . . .
y . HitA Utilize automation systems for conducting
BUKOHAHHA 0OCAIAXKEHDb, MPOEKTHO- : . .
MPH ; - research, design and engineering work,
KOHCTPYKTOPCbKUX POBiT, TEXHONOMIYHOI . : . .
03 | . . X technological preparation, and engineering
NiArOTOBKMW Ta iHXXEHepPHOro aHanisy B L ! . i
. analysis in mechanical engineering.
MalmnHobyayBaHHI.
BukopucToByBaTu cy4acHi metoaun .
Pl BY yHe TOA Utilize modern methods of parameter
onTuKMi3auii NapamMeTpiB TEXHIYHUX CUCTEM A . i
) optimization of technical systems using
[1PH |3acobaMun cMCTEMHOro aHanisy, . .
, systems analysis, mathematical and computer
04 |MaTeMaTU4HOro Ta KOMMN'IOTEePHOro . . -
. modeling, particularly under conditions of
MOJesIl0BaHHSA, 30KpeMa 3a YMOB HEeMNoBHOI Ta |. e .
incomplete and conflicting information.
cynepe4nmeoi iHhopMaLlii.
CaMOCTIHO CTaBUTK Ta pO3B’'A3yBaTV 3ajaui . .
) o . |Independently pose and solve innovative
[1PH |iHHOBaLINHOro XxapaKkTepy, aprymeHTyBaTu i :
) o . |problems, argue and defend obtained results
05 |[3axmwaTn oTpMMaHi pes3ynbTaTu Ta NPUNHATI o
; and decisions.
piLLEHHS.
Po3pobnaTun, BUKOHYBaTK Ta OUiHIOBaTU . .
. VI Develop, execute, and evaluate innovative
[TPH |iHHOBaUiNHI NPOEKTN 3 ypaxXyBaHHAM . Cy ) .
. . projects considering engineering, legal,
06 |iHXXeHepHUX, MPaBOBUX, €KOJIOFIYHMX Ta . ;
. . environmental, and social aspects.
couiaZibHMX acneKTiB.
3po3yMifio i HegBO3HAYHO NPEe3eHTyBaTU Clearly and unambiguously present research
pe3ynbTaTu AOCAIAXKEHb Ta NPOEKTIB, and project results, convey personal
fpH |AOHOCUTY BJIACHi BUCHOBKW, aprymMeHTn Ta conclusions, arguments, and explanations in
07 |NOACHEHHA AEPXaBHOI Ta iHO3EeMHOI0 both spoken and written form in native and
MOBaMW YCHO i MMCbMOBO KoJieram, foreign languages to colleagues, learners, and
3pobyBayvam OCBiTM Ta NpeacTaBHMKaM iHWKX |representatives of other professional groups of
npodecinHnX rpyn pisHOro piBHA. various levels.
OBosiofiBaTh Cy4aCHUMN 3HAHHAMMU, Acquire modern knowledge, technologies,
rPH TexHoNorigsMun, iHcTpymeHTaMmu i metogamu,  [tools, and methods, including through
0g |30Kpema yepes CaMOCTIiHe onpauoBaHHS independent study of professional literature,
(haxoBoOi NiTepaTypu, y4acTb Y HayKOBO- participation in scientific and technical and
TexXHiYHUX Ta OCBITHIX 3axo4ax. educational events.
OpraHizoByBaTu poboTy rpynu npu BUKoHaHHi [Organize group work in task execution,
[PH |3aBAaHb, KOMMJIEKCHUX NPOEKTiB, HAYKOBUX [complex projects, scientific research,
09 |pochnig)xeHb, po3yMiTn poboTy iHWKX, gaBaTn |understand the work of others, and provide
YiTKi iIHCTPYKLUT. clear instructions.
BecTn nowyk HeobxigHoi iHopMauii B Conduct searches for necessary information in
[TPH |HayKOBO-TEXHIYHIN NniTepaTypi, enekKTpoHHUX |scientific and technical literature, electronic
10 |6a3ax Ta iHWKNX O)Kepenax, 3aCBOOBaTH, databases, and other sources, assimilate,
OUiHIOBaTK Ta aHanizyBaTu U0 iHpopMauito. [evaluate, and analyze this information.
Po3pobnatn ynpaBniHCbKi Ta/abo Develop managerial and/or technological
fPH TeXHOJIOTiYHi pilleHHs 3a HeBM3Ha4YeHuX yMoB |solutions under conditions of uncertainty and
77 [T@ Bumor, OUiHIOBaTW | NOPiBHIOBATMU requirements, evaluate and compare

aNbTepHaTMBU, aHaNi3yBaTN PU3NKMU,
MPOrHO3yBaTN MOXKJIMBI HaC/iOKW.

alternatives, analyze risks, and forecast
potential consequences.
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3HaTW i PO3YMIiTU KOHLEMLLiIO KEPYBAHHS
XUTTEBUM LIMKJIOM Bnpoby, 3aCTOCOBYBaTH

Know and understand the concept of product
lifecycle management, apply methods of

[PH METOAM “qapgneano'l'” 9°3p06KM Ta Cy4acHi "parallel" development and modern electronic
12 |iH(bopMaUiNHI TeXHONOrii eNeKTPOHHOro data exchange technologies in solving
0OMiHY faHMMMW NPU BUPILLEHHI NPaKTUYHMX ) . . ) .
YA P P P practical tasks in mechanical engineering.
3aBOaHb MalNHOOYAyBaHHS.
3acToCOBYBaTK CyYacCHi iIHCTpyMeHTabHi | I .
3acobu Ta TexHoNorii NporpaMmyBaHHSA Npwu Apply modern tooling and programming
MPH CTBOPEHH eﬂeKTDOHHI/I)FZ 6ap3 ,ugme T3 P technologies in creating electronic databases
13 |. i A . and "digital twins" of objects and processes in
undgpoBux ABINHMKIB” 06'eKTiB i NpoueciB mechanical engineerin
MalnMHobyayBaHHS. 9 9-
OpraHizoByBaTu Ta peanisoByBaTu . . L
OD,pHOOCiGHy T3 KOMaFI)-I,D,H pOgOT i3 Organize and implement individual and team
38CTOC BaZHﬂM c -|aCHv|)>I< iHcpop}lfaauiVlex work using modern information technology
rPH yBaHHAM Cy support for product lifecycle management
TEXHOJIOTIN NiATPUMKUN XXNTTEBOIO LNKITY :
14 6i 6 6L when developing components of software
Bnpob6iB MawmHobynyBaHHSA nMpu po3pobui . .
: . _._.lcomplexes for objects and processes in
KOMMOHEHT MNPOrpaMHMX KOMMEKCIB 00'EKTIB i mechanical engineering
npouecie MalnNHobyayBaHHS. '
3acTocoByBaTu MeTOAM AOCAIAXKEHb .
y . An L A . Apply research methods for complex technical
CKNAJHUX TEXHIYHUX CUCTEM, BONIOAITU o .
HaBMYKaMN CaMOCTINHOIO NPoBeAeHHSA systems, possess skills in conducting
rPH AOCAIKEHb Ta BANPOG BaHFl): MaLLnH 3 independent research and testing of machines
15 |G KopncTanusM ¢ ‘-IF;CHBE)FO KOHTDONHO- using modern control and measurement
P y P . |equipment and software for processing
BUMiptoBasibHOro obnagHaHHA Ta NPOrpaMHoi experimental data
06pobKKn ekcrnepnMeHTabHUX OaHUX. P )
lneHTUgiKyBaTW hakTopwn Ta Aii, Wo . . .
BLI"'IJ'IVIBaCE)TZ Ha ,uvclt;aMiKp . Hgﬂ,iﬁu:iCTb Identify factors and actions affecting the
TeXHONOMYHORO 06J'Iaﬂ,l-?/aHHFl PO3POBASTY dynamics and reliability of technological
) ) y . |lequipment, develop mathematical models of
MaTeMaTu4Hi MOAeNi CUCTeMU Ta il eneMeHTis, |, - system and its elements, compare results
[1PH |NOpiBHIOBATY PE3y/IbTATV TEOPETUIHIX Ta of theoretical and experimer;tal research
16 |ekcnepuMMeHTaNbHUX AOCNIAXKEeHb, BU3Ha4YaTun . TR !
r|0Ka3|F4)V|K|/| HauiMHOCTLilTexrﬂl-lex cncTem determine reliability indicators of technical
aHai3yBaTN NPUYNHN HECNPaBHOCTEN Ta’ systems, analyze causes of malfunctions and
X Y , failures, implement methods of restoring
BiAMOB, BMPOBaA)XyBaTU METOAMN BiJHOBJIEHHS operabilit
npaue3gaTHOCTI. v
BukopucToByBaTu crneLlianbHe nporpamMmHe s - . .
6 P y H porp big i Utilize specialized software in product design
3abe3neyvyeHHs Npu NpoekTyBaHHiI BUpObiB i . ¢ | ;
r1PH NiArOTOBL KEPYIOUNX NPOrpam ans and preparation of control programs for
17 pytofnx nporp additive machines, their setup, and process
aANTUBHUX MALUWH, iX Halarog>XeHHs Ta management
yrnpaBfiHHSA NpoOLEeCcOoM. 9 :
3acTocyBaTu aAUTUBHI NpoLuecn Ans o .
A additive processes for manufacturin
Y A bouech A Apply addit f fact
[TPH |BUrOTOBJIEHHSA €/IEMEHTIB iIHXXEeHepHUX . . :
VI . elements of engineering structures with
18 |KOHCTpPYKLUIiN 3i cneuianbHUMK . ;
special properties.
B/1IaCTUBOCTSAMMN.

CrnpOMOXHICTb BUKOHYBATWN TEXHONOTIYHY Ability to carry out technological preparation
NiAroToBKY BUroToBMeHHS BUpoby 3acobamu [for product manufacturing using additive
lPH |apnTuBHUX TexHonorin; obupatn maTtepiann, [technologies; select materials, assign modes,

19 |npu3Ha4YaTK PEXUMU, OLIHIOBATUN AOCAXKHY assess achievable accuracy of the product,

TO4YHICTb BUpPOOY Ta oYikyBaHi i3nko- and expected physico-mechanical

MeXaHi4Hi XapakTepuCTUKN. characteristics.

3acTocoByBaTN BUMOrM HOPMATUBHUX Apply requirements of regulatory documents
rPH OOKYMEHTIB Npu po3pobui, mocTavaHHi 4n in the development, supply, or procurement of
20 npnabaHHi HOBOI MPOAYKLIi, BU3Ha4YaTK Ta new products, determine and implement

peanizoByBaTu AOLiSIbHI Npouenypu OLiHKK
BiAMOBIOHOCTI.

appropriate conformity assessment
procedures.
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3acTocoByBaTV NPOLUECHMI Niaxig npu
nobynoBi cMcTemMun ynpaBiiHHA opraHisauii,
[MPH |T.4. iHTerpoBaHoi CMCTEMU YNpaBJiHHA Ta
21
UWKJY NPOAYKLUii, TaK i 4Ns CUCTemMmn
yrnpaB/liHHA OopraHi3auil B Lisomy.

OLIHKY pPU3MKIB, IK Ha BCiX eTanax XUTTEBOro

Apply a process approach in building an
organization's management system, including
an integrated management system and risk
assessment, both at all stages of the product
lifecycle and for the organization's
management system as a whole.

B

8 - PecypcHe 3abe3neyeHHs peanisauii nporpamu / Resource provision for programme
implementation

Kappose 3abe3n

eyeHHn / Staffing

BionosigHO 00 KagpOBUX BUMOT LLLOOO
3abe3nevyeHHs NpoBag)XeHHS OCBITHbLOI
OiNbHOCTI ong BignosigHoro pisHa BO
3aTBepO)xeHux MoctaHoBoto KabiHeTy MiHicTpis
Ykpainu Big 30.12.2015p. Ne1187 B YMHHIN
penakuii.

According to the personnel requirements for
ensuring the conduct of educational activities of
the corresponding level of higher education,
approved by the Resolution of the Cabinet of
Ministers of Ukraine dated December 30, 2015,
No. 1187 in the current edition.

MaTepianbHo-TexHi4He 3abe3ney

eHHsa / Material-technical support

BionoBigHO 4,0 TEXHOJIOTIYHUX BUMOT LLOA0
MaTepiasibHO-TeXHIYHOro 3abesnevyeHHs
OCBITHbLOI AisNbHOCTI BignosigHoro pisHa BO
3aTBepa)xeHux MNoctaHoBot KabiHeTy MiHicTpis
Ykpainu Big 30.12.2015p. Ne1187 B YMHHIN
penakuii. BukopuctaHHsa obnagHaHHS ans
npoBedeHHS NeKkuin y dpopmaTi npeseHTauin,
MepeXxeBUX TEXHOJIOrin, 30KpeMa 3
BUKOPUCTaHHAM nnaThopMn AUCTaHLUINHOIMO
HaB4YaHHA Sikorsky.

According to the technological requirements for
the material and technical support of
educational activities of the corresponding level
of higher education, approved by the Resolution
of the Cabinet of Ministers of Ukraine dated
December 30, 2015, No. 1187 in the current
edition. Utilization of equipment for conducting
lectures in presentation format, networking
technologies, including the use of the Sikorsky
distance learning platform.

IHpopMauihHe Ta HaBYaJZIbHO-MeTOoAMYHe 3abe3neye
education

HHA / Information and methodological support of the
al process

BionoBigHO 40 TEXHOJIONIYHUX BUMOT LLOA0
HaB4YaJIbHO-MeTOANYHOr 0 Ta iHpopMaLiNHOro
3abe3neYeHHs OCBITHbLOI Aisi/IbHOCTI
BignosigHoro pisHa BO 3aTBepO)KeHnX
MocTaHoBo KabiHeTy MiHicTpiB YKkpaiHu Big
30.12.2015p. Ne1187 B 4MHHIN pepakuil.
KopucTyBaHHA HayKOBO-TEXHIYHO BibnioTekoto
KMl im. Iropsa CikopcbKoro.

According to the technological requirements for
the educational and methodological support and
information provision of the corresponding level
of higher education, approved by the Resolution
of the Cabinet of Ministers of Ukraine dated
December 30, 2015, No. 1187 in the current
edition. Use of the scientific and technical library
of Igor Sikorsky Kyiv Polytechnic Institute.

9 - AKageMidyHa MoOifibH

ictb / Academic mobility

HauioHanbHa kpepuTHa MobinbHicTb / National credit mobility

Mporpamoto nepenbayvyeHa MOXNBICTb
yKJlafaHHSA yroa npo akagemiyHy MobifbHICTb
Ta Npo NoABINHE ONNJIOMYBaHHSA.

The program provides the opportunity to enter
into agreements on academic mobility and
double degree programs.

MixxHapoaHa KpeauTHa MobinbHicTb / International credit mobility

Mporpamoto nepeabayeHa MOXKIMBICTb
yKJAa4aHHS yrod npo Mi>KHapoAHYy akageMivyHy
Mob6inbHicTb (Epa3myc+ K1), npo noagiriHe
ONNOMYBaHHS, NPO TpuBasi Mi>XHapPOAHiI
NnpoekTH, AKi nepenbayvaloTb BKIOYEHE
HaBYaHHSA CTYAEHTIB.

The program provides for the possibility of
concluding agreements on international
academic mobility (Erasmus+ KA1), double
degree programs, and long-term international
projects involving integrated student training.

HaB4yaHHSA iHO3eMHuUX 3800yBay4iB BULLLOI OCBiTH /

Study of foreign applicants of higher education

HaB4yaHHS iHO3eMHUX 3006yBadviB BO, Ki
onaHoBytoTb Ol1 3a NporpamMmamMu Mi>XHapoaHOi
akageMi4yHoi MobiNnbHOCTI MOXKe NPOBOANTUCH
aHrnincbLKko abo ykpaiHCbKOK MOBOIO, 3@ YMOBWU
BONOAiIHHA 3006yBavyeM MOBOIO HaBYaHHSA Ha
piBHI He HMXX4e B2.

The training of foreign HE applicants who are
studying under international academic mobility
programs can be conducted in English or
Ukrainian, provided that the applicant has a
language of instruction at least B2.
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10 - NMpouenypa npucBoeHHA npodeciniux kBanicdikauin / Procedure for awarding
professional qualifications

He nepenbayeHo NpUCBOEHHS NpogdecinHoi The awarding of a professional qualification is
KBanidikauii not provided
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2. MEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMMN / COMPONENTS of EDUCATIONAL

PROGRAMME
kpennis | S oro
Kogn/Code OcBiTHI kOMNoHeHTW nporpam/Components EKTC/ECTS Acy Final
credits KoHTposto / Fina

control form

HOPMATWBHI ocBiTHi komnoHeHTU/Required (standard) components

O60B’5A3KOBi KOMMOHEHTW LMKY 3arasbHoi nigrotoBkun/General training cycle

IHTenekTyanbHa BNACHICTb Ta NaTEHTO3HaBCTBO /

3001 Intellectual Property and Patent Science 3.0 3anix / Final test
3002 ?S:g::lqLi-;\)ra?:i?iggi;?::icr)\goggdc;aezﬁ;%Iggilsgggh]s/tainable Development 2.0 3anik / Final test
3003 o vanase Cormucatan
B e e e B e
30 05 g:#:gl—gg;KngnigﬁL:US}.(cohnomoll 2.0 3anik / Final test
0O60B’A3KOBIi KOMMOHEHTW UMKy NpodecinHoi niarotoesku /Professional training cycle
fno o1 :Egc))cr)ral\;?i%irflgiyggr;iMaMnidT'l?excHho:o?ggiZ!ﬁ\mNT:(?r?ayrﬁZaB?EnH;i/neering 4.0 Exsamen / Exam
002 | ey e O 08T et
N R T
110 04 LOocnip)XeHHs, AnHaMika Ta HaAinHicTb obnagHaHHSA | MawWwuH / 50 Exsamen / Exam

Research, Dynamics and Reliability of Equipment and Machines

OuiHKa BiAMOBIAHOCTI NpoAyKuii MawmnHOOyayBaHHSA Ta CUCTEMU YNpaBJliHHA AKICTIO /
1o 05 Assessment of Compliance of Production Engineering Products and Quality 4.0 3anik / Final test
Management Systems

KoMn'toTepHo-iHTerpoBaHi CUCTEMU MiATPUMKIN XUTTEBOr0 LMKy BUpobiB /

1o 06 Computer-integrated Systems for Product Life Cycle Support 4.0 3anix / Final test
nooy |Pakmka/ 12.0 3anik / Final test
Practice
1o 08 I'Ie,uaror!HHa npakTka / 2.0 3anik / Final test
Pedagogical Practice
BuKoHaHHA MaricTepcbkoi gncepTauii /
o 09 Completion of the Master's Thesis 16.0 3axuct / Defence
BUWBIPKOBI ocBiTHi komnoHeHTW/Elective components
BnbipkoBi KOMMOHEHTW LMKy npodeciiHoi niarotosku/Professional training cycle
OCBITHIn KOMNOHEHT 1 ®-KaTanory /
I8 01 Educational Component 1 from P-Catalogue 2.0 Eksamen / Exam
OCBITHIn KOMNOHEHT 2 ®-KaTanory /
18 02 Educational Component 2 from P-Catalogue >0 Ek3samen / Exam
OCBITHIn KOMNOHEHT 3 ®-kaTasnory /
18 03 Educational Component 3 from P-Catalogue >0 Eksamen / Exam
OCBITHin KOMNOHEHT 4 ®-kaTasnory / . .
18 04 Educational Component 4 from P-Catalogue 4.0 3anik / Final test
OCBIiTHin KOMNOHEHT 5 ®-kaTasory / . .
18 05 Educational Component 5 from P-Catalogue 4.0 Sanik / Final test
3aranbHui obcar 06oB’a3kK0BMX KOMNOHeHTIB / Total volume of the required 67
components:
3aranbHuin obcar BnbipkoBnx komnoHeHTIB / Total volume of the elective components: 23
O6cAr 0CBITHIX KOMMOHEHTIB, WO 3abe3nevyoTb 3400yTTA KOMNETEHTHOCTEN
BM3Ha4YeHMX CTaHAapToM BuLLOi ocBiTK / Total volume of the educational components 44
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATFAJIbHWIA OBCAT OCBITHLOI MPOrPAMU / TOTAL VOLUME OF THE EDUCATIONAL 90

PROGRAMME
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3. CTPYKTYPHO-JIOINYHA CXEMA OCBITHbOI MPOrPAMU / STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME

1 ceMecTp / semester

2 cemecTp / semester

MpakTryHKil Kype iHo3emMHOT MOBU ANA AiNoBOT koMyHikaLiT/

Foreign Language for Business Communication

3 cemecTp / semester

\

IHTenekTyanbHa BnacHicTb Ta NATEHTO3HABETEO / CMCTe":;jg:?::ﬁS';&i&pwafgﬁ";x;;ﬂ“;aw B ‘
Intellectual Property and Patent Science System engineering and project management in
\ high-tech mechanical engineering
/
9 [y :
f \
CICHOBM [HMWEHePIT Ta TeXHOMOTT CTANOMO POSBHTKY / |
Fundamentals of Engineering and Technology of Sustainable  He|
( Development
\ & J
p N P -
MeAarorika BULLOT WKOAM [ L OceiTHiA komnoHeHT 1 $-Katanory /
Pedagogy of Higher School J Educational Component 1 from P-Catalogue

!

’ Ausaiin aaa anumenoro supo6unuea / Design for Additive N

Manufacturing

J

OcBiTHIli KOMNOHEHT 2 d-kaTanory /
Educational Component 2 from P-Catalogue

Aocainxedns, AWHaMika Ta HagilinicTs o6nagHaHHA | MawmH [
Research, Dynamics and Reliability of Equipment and Machines |

OcBiTHill koMnoHeHT 3 $-kaTanory /
Educational Component 3 from P-Catalogue

OUiHKE BIaNOBIAHD Tl MpoayRUi Ta CMCTEMN
AKieTio / Assessment of Compliance of Production Engineering Pracucts and
Quality Managament Systems

OCcBiTHli KOMNOHEHT 4 B-kaTanory /
Educational Component 4 from P-Catalogue

[ Indopmauiiini cucremu i Texroaorii B MawmHoOyayBauni / Infor- Ly
mation Systems and Technologies in Mechanical Engineering | |
L

Komn'ioTepH o-iHTerpoBaHi CHCTeMU NIATPHMEN HUTTEBOTO LMK-
Ay supobis f Computer-integrated Systems for Product Life
Cycle Support
J

o

OcBiTHIll KOMNOHeHT 5 $-kaTanory /
Educational Component 5 from P-Catalogue

\
‘ |HpopmMaLiiiHi cHCTeMK | TexHOAOTT B MalIWHOBYAyBaHHI. Kyp-

MNeparoriyHa npakTuka f
Pedagogical Practice

Mpakmvka /
Practice

.

BuikoHaHHA MaricTepcbKoi AncepTauii /
Completion of the Master's Thesis

coBwii npoexT { Information Systems and Technologies in Me- —
chanical Engineering. Course project
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4. ®OPMA ATECTALLIi 340B5YBAY4IB BULLLOi OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauia 3p06yBayiB BULWOI OCBITM 3a OCBITHbOK MNporpamMotd «KOHCTPYOBAHHSA MalUUH»
cneuianbHocTi G9 MNMpunknagHa MexaHika NPoBOANTLCA Y POPMI 3aXMUCTy KBasigikauinHoi poboTun Ta
3aBEPLUYETLCSA BMAAYED OOKYMEHTY BCTAHOBJIEHOrO 3pa3ka MpPO MPUCYAXKEHHS NOMY CTyreHs
MaricTpa 3 MPUCBOEHHAM KBasdiikauil: marictp 3 npukaagHoi mexaHiku. KeanigikauinHa poboTa
Ma€e nepenbayaTyn po3B’A3aHHA CKAAHOMO CrneLlianisoBaHOro 3apaaHHa abo npakTuyHoi Nnpobnemn y
ranysi npuknagHoi MexaHikun, sika BUMara€ npoBeaeHHs AocsigxeHb Ta/abo 3aincHeHHs iHHOBaUIN a
TaKOXX XapaKTEePU3YETbCA HEBU3HAYEHICTIO YMOB i BUMOr. ATecTalis 34iINCHIOETbCA BiAKPUTO i
ny6nivyHo. KeanidikauinHa poboTa nepeBipAETbLCA Ha NjariaT Ta MNiCA9 3aXUCTY PO3MIlLYETLCSA B
peno3uTopii HTB YHiBepcuTeTy 014 BiJIbHOro LOCTYynNy.

Graduate certification in the educational program "Machine Design" of the Applied Mechanics
specialty G9 involves defending a qualification work and culminates in the issuance of a degree
certificate of the established sample, conferring the qualification of Master of Applied Mechanics. The
qualification work must involve solving a complex specialized task or practical problem in the field of
applied mechanics, which requires research and/or innovation and is characterized by uncertainty of
conditions and requirements. The certification process is conducted openly and publicly. The
qualification work is checked for plagiarism and, after defense, is posted in the University Library's
repository for open access.
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5. MATPULA BIANOBIJHOCTI NPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

30 01|30 02|30 03(30 04(30 0510 01|10 02|10 03|10 04|10 05|10 06|10 07|10 08|10 09
3K 01 X X X X
3Kk02| X X X X X X X X
3Kk03| X X X X X X
3K 04 X X X
3K05( X X X X
3K 06 X X X X X
3K 07 X
@K 01 X X X X
®PK 02 X X X X
®K 03 X X X X X X
DK 04 X X X X X
®K 05 X X X
®PK 06 X X
@K 07 X X
@K 08 X X X
®K 09 X X
®PK 10 X X X
®K 11 X X X
PK 12 X
®PK 13 X X
PK 14 X X
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6. MATPULA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMMU
KOMMNOHEHTAMU OCBITHbOI MPOrPAMMN / COMPLIANCE MATRIX OF PROGRAMME
LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30 01|30 02(30 03|30 04(30 05|10 01|10 02|10 03|10 04|10 05|10 06|10 07|10 08|10 09
MPH 01 X X X
MPH 02 X X
MPH 03 X X X
rPH 04 X X X
nPH 05| X X X X X
nPH 06| X X X X
rPH 07 X X X X X
[PH 08 X X X X X
rPH 09 X X X X
nrPH 10| X X X X
MPH 11 X X X
MPH 12 X X
MPH 13 X X
MPH 14 X X X
MPH 15 X X
MPH 16 X X
MPH 17 X X X
MPH 18 X X
MPH 19 X X X
MPH 20 X X
MPH 21 X X
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