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NMPEAMBYJIA / PREAMBLE

PO3POBJIEHO / DESIGNED

KepieHuk poboyoi rpynu / Head of the project team:
CTenaHeub OnekcaHap BacunboBuY, KaHANMAAT TEXHIYHUX HAayK QOLUEHT Kadeapu aBToMaTu3aLii
TenjsoeHepreTuU4HUX Npouecis / Stepanets Oleksandr Vasyliovych, PhD of Technical
Sciences, Associate Professor, Associate Professor of the Department of Automation of Energy
Processes of the Educational and Scientific Institute of Atomic and Thermal Energy

YneHwn poboyoi rpynu / Project team members:
EyHb Banepii MaB10BMY, KaHANMAAT TEXHIYHWUX HayK, LOLUEHT, AoUeHT Kadenpn aBToMaTuW3al,ii
TennoeHepreTU4HUx npouecis / Boon Valeriy Pavlovych, PhD of Technical Sciences,
Associate Professor, Associate Professor of the Department of Automation of Energy Processes of
the Educational and Scientific Institute of Atomic and Thermal Energy
FoniHko Irop Muxani0BuY, KAHOULAAT TEXHIYHUX HayK, OOLEHT,4OUEHT Kadeapu asToMaTu3auii
TennoeHepreTuyHux npouecis / Golinko Igor Mykhailovych, PhD of Technical Sciences,
Associate Professor, Associate Professor of the Department of Automation of Energy Processes of
the Educational and Scientific Institute of Atomic and Thermal Energy
Jlebigs Baawm BopmncoBmY, TEXHIYHUN AupekTop MNprvBaTHOro NiANPUEMCTBA «ApTesia»,
npeacTtaBHuk poboTopaeus / Vadim Borisovych Lebid, technical director of Artesia Private
Enterprise, representative of the employer
HOp4ak OnekcaHap BonoamMmMupoBumY, reHepanbHWA oupekTop Acouiauii nianpuMeMCTB NPOMUCIOBOI
aBproMaTusauii YkpaiHu, npenctaeHuk poboTtonasus / Yurchak Oleksandr Volodymyrovych, general
director of the Association of Industrial Automation Enterprises of Ukraine, representative of the
employer
BacsaHoBuy Bavecnas Mukonanosmy, cTyneHT rpynu TA-41mn, 3006yBad BULLOT OCBITU /
Vasyanovych Vyacheslav Nikolaevich, student of the TA-41mn group, higher education applicant
3asinyead kaheapwn aBToMaTU3auii eHepreTu4HUxX npouecie / Head of Department of Automation of
Energy Processes
Bonowyk BenogumMmunp AHaTolinoBUY, NOKTOP TEXHIYHMX Hayk, npodecop / Voloschuk Volodymyr
Anatoliyovych, D.Sc. professor

NOroa>eHo / AGREED:

Haykoso-MeToAMU4YHa KOMIiCia yHiBepcUTeTy 3i creudiansHocTi G7 ABToMaTK3aUis,
KoMN'toTepHoIHTerpoBaHi TexHonorii Ta poboToTexHika/ The Scientific and Methodological
Commission of the University on speciality G7 Automation, Computer-Integrated Technologies and
Robotics

(npoTokon/ minutes of meeting Ne_ & sin/ dated £5_ ). 2023 )

[lonosa HMKY - G7/ Head of the SMCU - G7

%ﬂmropiﬁ TUMYUK / Grygoriy TYMCHYK

MeToaunyHa pana Kl iM. Irops Cikopcbskoro/ The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute

(npoTokon/ minutes of meeting Ne ;f Bia/ dated 03 95— 20 25‘)
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Fo?&mumwo‘f panw/ Head of the Methodological Council
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(__//////':” - TeTtsaHa XKEJIACKOBA / Tetiana ZHELIASKOVA
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BPAXOBAHO / CONSIDERED:

1. CTaHgapT BULLOI OCBITW 3i cneuianbHOCTI ABTOMaTK3aLia Ta KOMM' IOTEPHO- iIHTerpoBaHi
TexHoNoril, Wwo po3miwieHo Ha canTti MOH
YKpaiHu https://mon.gov.ua/storage/app/media/vishcha-
osvita/zatverdzeni%?20standarty/2020/08/10/151-avtomatizatsiya-ta-kit-magistr.pdf

2. MocTtaHoBa KMY Ne1021 Big 30.08.2024 p. "lpo BHECEHHS 3MiH 00 NepeniKy rajy3en 3HaHb i
creuianbHOCTEN, 3a KUMKW 30iNCHIOETLCS NiAroToBKa 3406yBaYiB BULLLOT Ta haxoBoi
nependsuLoi ocBiTu" https://zakon.rada.gov.ua/laws/show/1021-2024-%D0%BF#Text

3. MpodecinHmnm cTaHdapT Ha rpyny npodecin “Buknagadi 3aknagis BULLOI OCBITH”
3aTBepO)KeHU Haka3oM MiHiCTepCcTBa PO3BUTKY €KOHOMIKW, TOPriBJli Ta CiJIbCbKOIro
rocnogapcTBa YKpaiHum Ne610 Big 23.03.2021
https://mon.gov.ua/storage/app/media/pto/standarty/2021/03/25/Standart%20na%20hrupu%?2
Oprofesiy_Vykladachi%20zakladiv%20vyshchoyi%?20osvity 25.03.pdf

4. Mono>xeHHsa Npo ocBiTHI nporpamun Kl iM. Iropsa Cikopcbkoro. BeegeHo B fito HakazoMm Ne
HOL/232/25 Big 24.03.2025
https://osvita.kpi.ua/sites/default/files/downloads/Pologennia_OP_2025_QR.pdf

5. 3MiHW, 00 3aTBepAXeHUX JTILEeH3INHNX YMOB NPOBaL>XXEeHHS OCBITHbLOI AiANbHOCTI Big 30
rpyaHs 2015 p. Ne 1187, BHeceHi 3rigHo 3 NocTaHoBo KabiHeTy MiHICTpiB B YNHHIN pedakuii.

6. 3MiHM Ne10, Nell no Knacudikatopa npodpecin AK 003:2010 signosigHo Ao Hakasy
MiHicTepcTBa eKoHOMiKM Ne 810 Big 25.10.2021 1a Ne 5573 Big 29.12.2022.

7. Hakas KMl im. Iropsa Cikopcbkoro NeHOI/362/25 Big 30.04.2025 «[po nnaHyBaHHs Ta
opraHi3auito ocBiTHboOro npouecy 2025-2026 H.p.».

8. Pe3ynbTaTn MOHITOPMHIY OCBITHLOI NpoOrpamMu.

9. 3ayBa)KeHHs, OTpMMaHI nig 4ac akpeauTaLii OCBiTHLOI NporpamMu.

10. Mpono3unuii HayKoBO-NMeaaroriYHUxX NpauiBHUKIB Kadeapn aBToMaTM3aLlil eHepreTnyHnX
npouecis.

11. 3ayBa)keHH$ Ta Npono3uLii CTENKXONAEPIB 3a pe3ysibTaTaMn FrPOMaACcbKoro o6roBopeHHs:

* HAayKOBO-NefaroriyHmnx rnpauiBHUKIB;

e 3006yBayYiB BULLOI OCBITW, AKi HABYAOTbLCA 3@ OCBITHIMX NMporpamMamMu cneuiaibHOCTI -
ABTOMaTM3aUis Ta KOMMN'IOTEPHO-IHTErpoBaHi TEXHONOTIi;

¢ (hbaxiBLiB B ranysi aBToMmaTum3auii, KOMN'IOTEPHO-IHTErpOBaHMX TEXHOJIOrIN Ta
poboTOTEXHIKMN.

OcBiTHIO Nporpamy 6ysi0 o6roeopeHo nNicna HagxoaXKeHHS BCix noba>kaHb Ta MPono3nLin Big
CTYOEHTIB, BUMYCKHUKIB Ta poboToaaBLiB Ta CXBaJIEHO Ha 3acigaHHi HaykoBo-MeToOMYHOI KOMiCiT
KMl im. Iropsa CikopcbKoro 3i cneuiasbHOCTi ABTOMaTM3aLUid Ta KOMMN'IOTEPHO-IHTEerpoBaHi TeXHOAor il

1. Standard of higher education in the specialty Automation and computer-integrated
technologies, posted on the website of the Ministry of Education and Culture of Ukraine
https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2020/08/10/
151-avtomatizatsiya-ta-kit-magistr.pdf

2. Resolution of the CMU No. 1021 dated 30.08.2024 "On amendments to the list of fields of
knowledge and specialties in which applicants for higher and professional pre-higher education
are trained" https://zakon.rada.gov.ua/laws/show/1021-2024-%D0%BF#Text

3. The professional standard for the group of professions "Teachers of higher education
institutions" was approved by the order of the Ministry of Economic Development, Trade and
Agriculture of Ukraine No. 610 dated 03/23/2021
https://mon.gov.ua/storage/app/media/pto/standarty/2021/03/25/Standart%20na%20hrupu%?2
Oprofesiy_Vykladachi%20zakladiv%20vyshchoyi%?20osvity 25.03.pdf

4. Regulations on educational programs of Igor Sikorsky Kyiv Polytechnic Institute. Enacted by
order No. NOD/232/25 of 03/24/2025
https://osvita.kpi.ua/sites/default/files/downloads/Pologennia_OP_2025_ QR.pdf

5. Amendments to the approved Licensing conditions for conducting educational activities dated


https://zakon.rada.gov.ua/laws/show/1021-2024-%D0%BF#Text
https://mon.gov.ua/storage/app/media/pto/standarty/2021/03/25/Standart%20na%20hrupu%20profesiy_Vykladachi%20zakladiv%20vyshchoyi%20osvity_25.03.pdf
https://mon.gov.ua/storage/app/media/pto/standarty/2021/03/25/Standart%20na%20hrupu%20profesiy_Vykladachi%20zakladiv%20vyshchoyi%20osvity_25.03.pdf
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December 30, 2015, No. 1187, were made in accordance with the Decree of the Cabinet of
Ministers in the current version.

6. Amendments No. 10, No. 11 to the Classifier of Professions DK 003:2010 in accordance with
the Order of the Ministry of Economy No. 810 dated 10.25.2021 and No. 5573 dated
12.29.2022.

7. Order of KPI named after Igor Sikorskyi No. NeHO1/362/25 dated 4/30/2025 "On the
organization and planning of the educational process for the 2025-2026 academic year."

8. Results of educational program monitoring.

9. Remarks received during educational accreditation

10. Proposals of the scientific and pedagogical staff of the department of automation of energy
processes.
11. Remarks and proposals of stakeholders based on the results of public discussion:

¢ scientific and pedagogical workers;

¢ applicants of higher education who are studying in the educational programs of the
specialty - Automation and computer-integrated technologies;

¢ specialists in the field of automation, computer-integrated technologies and robotics.

The educational program was discussed after receiving all wishes and proposals from students,
graduates and employers and was approved at a meeting of the Scientific and Methodological
Commission of KPI named after Igor Sikorskyi from the specialization Automation and computer-
integrated technologies

EBOJIIOLIA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

Mepwy pepakuito OIMMM yxBaneHo MeTogunyHoto pagoto Kl im. Iropsa Cikopcbkoro (npotokos No7 Big
29.03.2018 p.). OMN «ABTOMaTM3aLia Ta KOMM'IOTEPHO-IHTErpoBaHi TeXHOOrIi Kibep-eHepreTu4HuUxX
CucTemM» Apyroro (MaricCtepcbkoro) piBHSA BULLOI OCBITU po3pobneHa Ha niacTasi 3aKoHY YKpaiHu
«[po BULLY OCBITY» Ta 3 BpaXyBaHHSM NPOEKTY CTaHAapPTy BMWOI ocBiTU. ONM po3pobneHo
MPOEKTHOI FPYMNO0 HAaYKOBO-NegarorivHnx npauisHukis (HIMM) nig kepiBHULTBOM

npodecopa KoBpuro Ta NnpoBigHMUX cneuianicTiB Kadeapn aBToMaTU3aLlil TeNI0eHepreTUYHMX
npouecis. TakoXX BpaxoBaHO 3ayBa)KeHHS Ta Npono3uuii NnpauiBHKKIB, poboToaaBLiB Ta
CTYOEeHTCbKUX opraHizauin. NMoganblui 3MiHM Ta gonoeBHeHHA go Ol noroa>xyBanucs 3 Haykoso-
MeTOANYHO KOoMicielo yHiBepcnTeTy (HMKY) 3i cneuianbHocTi 151 «ABTOMaTU3aLisA

Ta KOMM'IOTEepHO - iHTerpoBaHi TexHosori». Y 2020 poui, y 3B'a3Ky i3 3aTBepa>XeHHAM CTaHOapTy
BULLOT OCBIiTW 3a cneuianbHicTO 151 ABTOMaTM3aLUisa Ta KOMMN'IOTEPHO-IHTEerpoBaHi TexHoorii ans
Opyroro (MarictepcbkKoro) piBHs BULLOI OCBiTM Haka3oM MiHiCTepCcTBa OCBiTY | HAyKn YKpaiHu Big,
10.08.2020 p. N01022, npoekTHa rpyna nepernsaHyna OMNM. Ocobnuey yBary 6yno npmnaineHo
36a/1aHCOBAHOCTI OCBITHIX KOMMOHEHTIB, paLioHaNIbHOMY NPU3HAYeHHI0 KpeaunTiB, 3abe3nevyeHHto
MO>XJINBOCTI iIHPOPMYBaHHS iHOMBIAYaIbHOT OCBITHLOI TPAEKTOPIT, ¥ T.4. Yepe3 iHauBigyanabHUN
BUBIp HaBYabHUX ANCUUNAIH. 36iNbLLIEHO Pi3HOMaHITHICTL NPOdeCinHO-OPIEHTOBAHNX ANCLUMIH
npwu 36epe)xeHHi Hacu4eHoi hyHOaMeHTaIbHOI CKNagoBoi.

3miHu B OI1 2022 p. (BBeaeHi B Aito Haka3oM pekTopa KIl iM. Iropsa Cikopcekoro HOH/5/2022 Big,
15.02.2022p.) 3yMOB/I€Hi TEHAEHLISIMWN Yy CBITOBIN Ta HaLiOHasbHIN OCBITI,

BMPOBaAKEHHAM iHpOpMaLinHNX TeXHoNorin Ta noba)kaHHAMK 3006yBadiB | BAMYCKHUKIB Ta
poboTonaBLiB, BpaxoBYOTb TPEHAN PO3BUTKY ranysi. Y 3B'43Ky 3i 3MiHO nepeniky crewuiasibHOCTeN
nporpamu 3rigHo noctaHoBm KabiHeTy MiHicTpiB YkpaiHyu Ne 1392 Big 16 rpynHsa 2022 p. «[po
BHECEHHS 3MiH A0 nepeniky rajay3en 3HaHb i cneuiajibHOCTEN, 3a AKMMU 3OiINCHIOETLCS MiArOTOBKA
3p006yBayiB BNLLOT OCBITU», Byno npoBeaeHo poboTy 3 po3pobsieHHA OHOBIEHOT BEPCii OCBITHbLOI
nporpamu «ABTOMaTU3aLid Ta KOMMN'IOTEPHO-IHTErpoBaHi TEXHONOTIi Kibep-eHepreTuYyHnx cucTem»
3i cneuianbHOCTi 174 ABTOMaTK3aUis, KOMMN' IOTEPHO-IHTErpoBaHi TexHonorii Ta poboToTexHika. Mpwu
LuboMy B6yn0 BpaxoBaHO pe3ysbTaTh rpoMaacbkoro obroBopeHHs, Biaryku Big 3nobysauis,
BMKNagayiB, HayKoBLiB, pob6oToOaBLiB Ta iHWWUX CTENKXONOEPIB.
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MopiBHAHO 3 NonepenHbLOIO Bepcieto y 2024 poui 6yno 3MiHEHO Nepepo3noain KpeauTiB NporpaMn 3a
poKaMuy HaBYaHHSA y BiANOBIAHICTb A0 Haka3y Il iM. Iropsa Cikopcbkoro NeHO1/263/24 Bif
08.04.2024 «[MNpo opraHizauito Ta NJaHyBaHHSA OCBITHbOro npouecy Ha 2024-2025 HaBYalbHWUNA

pik», 36inbweHo obcar gucumniiHu "Cy4acHa Teopis ynpasiiHHA" 40 N'ATU KpeauTiB.

Y 2025 poui nporpama nepeBefeHa Ha cneuiasbHicTb G7 "ABTOMaTM3alis, KOMMN'tOTEPHO-
iHTerpoBaHi TexHonorii Ta poboToTexHika" 3rinHO NnocTtaHoBM KabiHeTy MiHicTpiB YkpaiHu Big 30
cepnHsa 2024 p. Ne 1021 «[Mpo BHeCeHHSA 3MiH A0 nepesiiky rajy3ein 3HaHb i cneuianbHOCTeEN, 3a
AKUMUN 30INCHIOETBLCSA NiAroToBKa 3006yBayiB BULLOI Ta haxoBOi NepeaBuLLoi OCBiTU», 3rigHO 3
Haka3oM KIl im. Iropsa Cikopcbkoro NeHOJ1/362/25 Bifg 25.04.2024 «[Mpo opraHisauito Ta naaHyBaHHS
OCBITHbOro npouecy Ha 2025-2026 HaBYaNbHUIN pik» Byno Nepepo3nonisieHo KpeanTn OCBITHIX
KOMMOHEHTIB 3@ POKaMN HaBYaHHS.

PoboTa wono noganbLuoro BaockoHaneHHs Ol BeaeTbCs NOCTINHO, 30KpeMa, BigbyBatoTbCs
obroBopeHHs cepen CTYAEHTCTBA, BUKnagadis kagenp Kl im. Iropsa Cikopcbkoro, poboTtonasuis,
npodecinHnx ob’egHaHb, Koner 3 iHWnx 3BO YKpaiHu, e 30iNCHIOETLCA NIArOTOBKa CTYAEHTIB 3i
creuianbHocTi G7 “ABTOMaTK3aLis, KOMM' IOTEPHO-IHTErpoBaHi TeXHONOrIi Ta poboToTexHika".

The first edition of the OPP was approved by the Methodical Council of the KPI named after Igor
Sikorskyi (protocol No. 7 dated March 29, 2018). The OPP "Automation and computer-integrated
technologies of cyber-energy systems" of the second (master's) level of higher education was
developed on the basis of the Law of Ukraine "On Higher Education" and taking into account the
draft standard of higher education. OPP was developed by a project group of scientific and
pedagogical workers (NPP) under the leadership of Professor Kovrygo and leading specialists of the
Department of Automation of Heat and Energy Processes. The comments and suggestions of
employees, employers and student organizations are also taken into account. Further changes and
additions to the OP were agreed with the Scientific and Methodological Commission of the University
(NMCU) on specialty 151 "Automation and computer-integrated technologies". In 2020, in connection
with the approval of the Higher Education Standard for specialty 151 Automation and computer-
integrated technologies for the second (master's) level of higher education by order of the Ministry of
Education and Science of Ukraine dated 08.10.2020 No. 1022, the project group revised the OPP .
Special attention was paid to the balance of educational components, the rational assignment of
credits, ensuring the possibility of informing the individual educational trajectory, including through
individual choice of academic disciplines. The variety of professionally oriented disciplines has been
increased while maintaining a rich fundamental component.

Changes in the OP 2022 (introduced by order of the rector of Igor Sikorsky KPI HOH/5/2022 dated
February 15, 2022) due to trends in world and national education, implementation

of information technologies and wishes of applicants and graduates and employers, take into
account trends in the development of the industry. In connection with the change in the list of
specialties of the program in accordance with the Resolution of the Cabinet of Ministers of Ukraine
No. 1392 of December 16, 2022 "On making changes to the list of fields of knowledge and
specialties for which higher education applicants are trained", work was carried out to develop an
updated version of the educational program "Automation and computer-integrated technologies of
cyber-energy systems" from specialty 174 Automation, computer-integrated technologies and
robotics. At the same time, the results of public discussion, feedback from applicants, teachers,
scientists, employers and other stakeholders were taken into account.

Compared to the previous version, in 2024, the redistribution of program credits by years of study
was changed in accordance with the order of the Pl named after Igor Sikorskyi No. NOD/263/24 dated
April 8, 2024 "On the organization and planning of the educational process for the 2024-2025
academic year.", the scope of the discipline "Modern management theory" has been increased to
five credits.

In 2025, the program was transferred to the specialty G7 "Automation, computer-integrated
technologies and robotics" in accordance with the Resolution of the Cabinet of Ministers of Ukraine
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dated August 30, 2024 No. 1021 "On Amendments to the List of Fields of Knowledge and Specialties
in Which Applicants for Higher and Professional Pre-Higher Education are Trained", in accordance
with the Order of the Igor Sikorsky Kyiv Polytechnic Institute No. NOD/362/25 dated April 25, 2024
"On the Organization and Planning of the Educational Process for the 2025-2026 Academic Year", the
credits of educational components were redistributed by years of study.

Work on further improvement of the OP is ongoing, in particular, there are discussions among
students, teachers of departments of KPlI named after Ihor Sikorskyi, employers, professional
associations, colleagues from other higher educational institutions of Ukraine, where students are
trained in the specialty G7 "Automation, computer-integrated technologies and robotics".
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1. NPO®JIb OCBITHbOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmMauia / General information

MNoBHa Ha3Ba 3akjiafy BULLOI OCBiTK Ta
HaB4afbHoOro nigposainy / Full name of
higher education institution and faculty
/ educational and scientific institute

HayKOBUN iIHCTUTYT aTOMHOI

HauioHanbHU TEXHIYHWUNA
yHiBepcuTeT YKpaiHu
«KNiBCbKUM NONITEXHIYHNIA
IHCTUTYT iMeHi Irops
Cikopcbkoro», HaB4abHO-

N

Ta TEN0BOI eHepPreTuku

of Ukraine «lgor Sikorsky Kyiv

Nuclear and Thermal Energy

ational Technical University

Polytechnic Institute»,
Educational and Research
Institute of Institute of

CTyniHb BULLOT OCBITW Ta Ha3Ba

0CBiTHbOI KBanidikauii / Higher

education degree and education
qualification title

KOMMN'tOTEPHO-IHTErpoBaHMX

CTyniHb MaricTpa
MaricTp 3 aBToOMaTMU3au,il,

TEexXHONorin Ta
poboTOTEXHIKMK

Master Degree
Master of Automation,
Computer-Integrated

Technologies and Robotics

OdpiuinHa Ha3Ba OCBITHLOI NMporpamm /
Educational programme official title

ABTOMaTM3aLUid Ta
KOMM'IOTEPHO-iHTEerpoBaHi
TexHonorii kibep-
eHepreTUYHnUX CNCTem

Automation and Computer-
Integrated Technologies of
Cyber-Energy Systems

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 akpeguTauito /
Accreditation information of the
educational programme

AkpegutoBaHo HA3ABO,
ceptudikat 15077 Big 2025-06-21
aincHnn go 2028-07-01

Accredited by NAQA, cetificate
No 15077 from 2025-06-21 valid
to 2028-07-01

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

MNepepnymosun / Prerequisites

HasaBHICTb CTyneHs
bakanaspa

Bachelor Degree

®opmun 3006yTTA oCBiTK / Forms of
Education

OyHa (peHHa); 3ao04.;

full-time; part-time;

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

YKpaiHCbKa

Ukrainian

IHTepHeT-agpeca po3MilleHHS
ocBiTHbOI nMporpamu / URL of the
educational programme

https://osvita.kpi.ua/G7_OPP
M_AKITKES

b

)55
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2 - MeTa ocBiTHbOI nporpammu / Educational programme purpose

MigroToeBka BUCOKOKBanihikoBaHUX haxiBUiB Y
ranysi aBToMaTm3alii, KOMM'toTepHO-
iIHTErpoBaHMX TEXHOJIOrIN Ta PoBOTOTEXHIKN,
30aTHUX CTBOPIOBATMK Ta eKcnsyaTyBaTu
aBTOMaTU30BaHi CUCTEMU KepyBaHHSA
TEXHOOriYHUMK NpoLecaMn eHepreTUYHNX Ta
NPOMMUCIOBUX BUPOOHULITB Ha OCHOBI CyYaCHMKX
Ta NepcrneKTUBHUX MeTogiB i 3acobiB
aBToOMaTM3aUii, FOTOBUX A0 34iNCHEHHS
B3a€eMOMil 3 npeacTaBHUKaMM CBITOBOI
npodecinHoi cnifibHOTW, 34aTHNX NPOBOANTH
iHHOBaULiNHY OiSNbHICTb B rany3si Ha 3acafax
CTaNloro po3BUTKY CyCNiNbCTBa ANA
3abe3neyvyeHHs rigHoOro Micusa YkpaiHu B
CBiTOBOMY CMNiBTOBapuUCTBI.

MeTa 0OCBiTHbOI MporpamMu BignoBigae cTpaTerii
po3BuTKy Kl iM. Irops CikopCbKOro Ha
2025-2030 poku wono popMyBaHHS
cycninbCcTBa ManbyTHLOro Ha 3acagax
KOHLUEMLii CTasioro po3BuUTKy Ta BCcebivyHOro
npodecinHoro, iHTeseKTyasibHOro, CouiajlbHOro
Ta TBOPYOro pO3BUTKY 0COBMCTOCTi B HAYKOBO-
npodecinHomy cepenoBuLli B yMoBax LngpoBoi
TpaHcgopMaLii eKOHOMIKK Ta CycninbCTBa.

Training of highly qualified specialists in the field
of automation, computer-integrated
technologies and robotics, capable of creating
and operating automated control systems for
technological processes of energy and industrial
production based on modern and promising
methods and means of automation, ready to
interact with representatives of the global
professional community, capable to carry out
innovative activities in the industry on the basis
of sustainable development of society to ensure
Ukraine's worthy place in the world community.
The goal of the educational program
corresponds to the development strategy of the
KPI named after Igor Sikorskyi for 2025-2030
regarding the formation of future society based
on the concept of sustainable development and
comprehensive professional, intellectual, social
and creative development of the individual in a
scientific and professional environment in the
conditions of digital transformation of the
economy and society.
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3 - XapakTepucTuKa ocBiTHbOI nporpamu / Educational programme characteristics

MpeameTHa o6nacTtb / Subject area

06’ekTaMm BUBYEHHA Ta

BiANBHOCTI MaricTpiB i3 aBToMaTM3auii Ta
KOMMN'IOTEPHO-IHTErPOBaAHNX TEXHOJIOTIN €:
06’ekTU i Npouecn KepyBaHHS (TEXHOOTiYHi
npouecu, BupobHMLTBa, opraHisauinHi
CTPYKTYpW), TEXHiIYHE, iHopMaUiHe,
MaTeMaTU4He, NporpaMHe Ta opraHisauinHe
3abe3neyvyeHHs cMCTeM aBTOMaTM3aUil y pPi3HUX
ranyssx.

Lini HaB4aHHS: NiArOTOBKA iHXEHEPIB i
HayKoBLiB, 34aTHUX A0 KOMMJIEKCHOIO
pPO3B’A3aHHA CKNagHUX 3agad i npobniem
CTBOPEHHS, BOOCKOHAIEHHS, MOAEepHi3aUu,il,
ekcnayaTauii Ta CynpoBOAXKEHHSA CUCTEM
30KpeMa Kibep-eHepreTn4Hmx, CUCTEM,
TexHoNorin ungposoi TpaHchopMauil, Wo
CTOSATb 3a 3aBAaHHAMM Industry 4.0, cnpusaoTb
npouecy WBWAKOI aganTauii npoayKkuil Ta
Mocayr NiaNpPUEMCTB Ta KOMMNaHin,
3abe3nevyloTb Nepexin Big di3nyHoOro ceiTy A0
LNGPOBOro, a TaKOXX Y3roAXXYTbCS 3 LingaMun
Industry 5.0, ki nepenbayatoTb rapmMoHi3adito
cniBnpaui Mi>K JIOANHOIO Ta TEXHOJIONIAMN i
CNpUSAI0Tb CTaJIOMy PO3BUTKY.

TeopeTnYHUYi 3MICT NpeaMETHOI

0bs1aCTi: NOHATTS Ta NPUHLUUNKW Teopii
aBTOMaTUYHOIr0 KepyBaHHSA, NPUHLNMNN
po3pobsieHHA CUCTEM aBTOMaTmU3alil Ta
KOMM'IOTEPHO-IHTErpPoOBaHMX TEXHOJOTIN.
MeTogu, meToanku Ta TexHosorii. MeToamn
aHanisy, CMHTe3y, NPOeKTYBaHH4,
Hanarod>XeHHs, MoAepHi3auil, ekcnayaTauil Ta
CYNnpOBOAXKEHHS CUCTEM aBTOMaTK3aUil Ta
KOMM'IOTEPHO-IHTErPOBaHNX TEXHOJIOTIN,
KibepiznyHMXx BUPOOHNLITB; METOA0IOriNA
HayKOBMX O0C/igXeHb 06'EKTIB KepyBaHHSA Ta
cucTeM aBToOMaTmM3auii CKnagHux
OpraHi3auinHo-TexHiYHNX 06'eKTIB.
IHCTpyMmeHTU Ta obnaaHaHHSA. Undgposi Ta
Mepe)XeBi TEXHOOTIi, Mikponpouecopu,
nporpamMoBaHi fiorivyHi KoHTposepu (PLC),
BOynoBaHi LMGPOBI NPUCTPOI Ta CUCTEMMU
(Embedded Systems), iHTenekTyanbHi
MexaTpoHHi Ta WLAN-CYyMiCHi KOMMOHEHTH
TexHonorii IHTepHeTy peden (loT),
creuianizoBaHe nporpamHe 3abe3neyeHHs ons
MPOEeKTYyBaHHS, po3pobnieHHs i ekcnayaTauil
cucTeM aBToMaTm3auil.

The objects of study and activity of masters
in automation and computer-integrated
technologies are: management objects and
processes (technological processes, production,
organizational structures), technical,
informational, mathematical, software and
organizational support of automation systems in
various fields.

Training goals: training of engineers and
scientists capable of comprehensively solving
complex tasks and problems of creating,
improving, modernizing, operating and
supporting automation systems, their
components, cyber-physical, in particular cyber-
energy systems, digital transformation
technologies behind the tasks of Industry 4.0,
contribute to the process of rapid adaptation of
products and services of enterprises and
companies, ensure the transition from the
physical world to the digital world, and are also
consistent with the goals of Industry 5.0, which
provide for the harmonization of cooperation
between people and technologies and contribute
to sustainable development.

Theoretical content of the subject area:
concepts and principles of the theory of
automatic control, principles of development of
automation systems and computer-integrated
technologies.

Methods, techniques and technologies. Methods
of analysis, synthesis, design, debugging,
modernization, operation and support of
automation systems and computer-integrated
technologies, cyber-physical productions;
methodology of scientific research of control
objects and automation systems of complex
organizational and technical objects.

Tools and equipment. Digital and network
technologies, microprocessors, programmable
logic controllers (PLC), embedded digital devices
and systems (Embedded Systems), intelligent
mechatronic and WLAN-compatible components
of the Internet of Things (loT), specialized
software for the design, development and
operation of automation systems.

OpieHTauina ocBiTHLOI Nnporpamm / Scope

OcBiTHbO-NpodecinHa

Educational-professional

OcHoBHUM (pOKYC OCBiTHbOI nporpamu / Main focus
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CneuianbHa ocBiTa B ranysi iHxeHepii,
BMpobHmuTBa Ta byaiBHMLUTBa3a 3a
creuianbHICTIO aBTOMaTM3auUida, Ta
KOMM'I0TEPHO-IHTErpoBaHi TEXHONOTINT Ta
poboToTEXHIKa 3 OpiEHTaLi€EI0 Ha po3pobKy,
yAOCKOHaleHHs, ekcnayaTaLito Ta
OOCNiOXKEeHHS Cy4YaCcHMX aBTOMATM30BaHUX
KOMM'I0TEPHO-IHTErPOBAaHNX CUCTEM YMNpPaB/iHHSA
eHepreTUYHUMM Ta BUPOBHUYUMU
TEXHONOrYHMMW NpoLecaMn B Pi3HNX ranyssx
MPOMWNCJIOBOCTI.

Kno4oBi csioBa: aBToMaTU3alis, KOMMN'IOTEPHO-
iHTerpoBaHi TexHoNorin, 06’eKT KepyBaHHS,
TEXHONOrYHUNN NMpoLec, CUCTEMa KeEpPYBaHHS,
TeXHONOriYHi Nnpouecn, KibepdisnyHa cuctema,
Kibep-eHepreTnyHa cnctema.

Special education in the field of engineering,
production and construction with a specialization
in automation, computer-integrated
technologies and robotics with an orientation
towards the development, improvement,
operation and research of modern automated
computer-integrated control systems for energy
and production technological processes in
various industries.

Keywords: automation, computer-integrated
technologies, control object, technological
process, control system, technological
processes, cyber-physical system, cyber-energy
system.

0co6amMBOCTi OCBITHLO

i nporpamu / Features

I'pPyHTOBHA PyHAAMeHTasbHa MiAroToBKa y
MOEAHAHHI i3 Cy4aCHOo NpogdecinHow
NiAroTOBKOW, sKa 00O3BOJISIE MPOBOANTM
iHHOBaUINHY OiNbHICTb 3 yndposizauii
BUPOOHMUTB Ta KibepdiznyHux, 3okpema Kibep-
€HepreTUYHNX, CUCTEM;

Mpoxon)XeHHs NpakKTUKK Ha 6asi nianpuemMcTs-
MapTHepiB Ta y4acCTb CTYAEHTIB Y BUKOHAHHI
CMiNIbHNX IHHOBALIMHUX MPOEKTIB Ha
3aMOBJIEHHSA YCTaHOB Ta NPOBIOHNX KOMMaHin
ranysi;

3any4yeHHsa 00 BUKNaOaHHSA HaBYaJIbHMX
ANCUMMAiH axiBUiB 3 iIHWNX HaBYalbHUX
3akJsafiB, NpencTaBHMKIB poboToaaBLUiB,
ekcrnepTiB ranysi. MoXXnmBicTb AyasnbHOI OCBITW.

Thorough fundamental training in combination
with modern professional training, which allows
you to carry out innovative activities in the
digitalization of production and cyber-physical,
in particular, cyber-energy systems;

Internship on the basis of partner enterprises
and participation of students in the
implementation of joint innovative projects
commissioned by institutions and leading
companies in the industry;

Involvement of specialists from other
educational institutions, representatives of
employers, industry experts in the teaching of
academic disciplines. Possibility of dual
education.
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4 - NMpupaTHICTb BUNYCKHUKIB 0,0 NpaueBsaliTyBaHHA Ta NOAANbLUIOro HaB4YaHHSA /
Eligibility of graduates for employment and further study

MpupaTHicTb A0 npaueBnawTtyBaHHA / Eligibility for employment

Mocagwn 3rigHO KNacudikaTopy npodecin
YKpaiHu. BignoBigHo 0o Knacudgikatopa
npodecin K 003:2010 maricTp 3i
cneuianbHocTi G7 «ABTOMaTU3aLif,
KOMM'IOTEPHO-IHTErpoBaHi TeXHONOrIl Ta
poboToTexHika» Mae 6yTu nNigroToBneHUn 0o
Takux nocapg: 2131.2 IHxXeHep 3
aBTOMaTU30BaHUX CUCTEM KepyBaHHSA
BUPOOHMLUTBOM, 2131.2 IH)XXeHep 3
KoMn'toTepHUx cuctem, 2139.2. IHxXeHep i3
3aCToCyBaHHSA Komn'toTepis, 2131.2
KOHCTPYKTOpP KOMN'IOTEPHUX CcUCTeM, 2145.2
IHXXeHep 3 MexaHi3alil Ta aBToMaTmM3auil
BUPOBHMYMX NpoueciB cucteM. Marictp 3i
cneuianbHocTi G7 «ABTOMaTU3aLif,
KOMM'IOTEPHO-IHTErpoBaHi TeXHONOrIl Ta
poboToTexHIKa» MOXe 3aiMaTK nocagn B
KOMMaHisax, NignpueMcTBax, NPOEKTHUX Ta
OOCNIAHNUBKNX IHCTUTYTaX TEXHONOrYHOro Ta
iHboOpMaLUINHOIrO CeKTopa, B ranysi npuknagHux
HayK Ta TEXHIKMN @ TaKoXX B ranya3i
KOMM'IOTEPHUX HayK.

Positions according to the classification of
professions of Ukraine. According to the
classification of professions DK 003:2010, a
master's degree in specialty G7 "Automation,
computer-integrated technologies and robotics"
should be prepared for the following positions:
2131.2 Engineer of automated production
control systems, 2131.2 Engineer of computer
systems, 2139.2. Computer application
engineer, 2131.2 Designer of computer systems,
2145.2 Engineer for mechanization and
automation of production processes of systems.
A master's degree in the specialty G7
"Automation, computer-integrated technologies
and robotics" can occupy positions in
companies, enterprises, design and research
institutes of the technological and information
sector, in the field of applied sciences and
engineering, as well as in the field of computer
science.

Mopanbwe HaB4yaHHA / Further study

MpoaoB>XXeHHs HaB4YaHHSA 3a NPOrpamMoro
NiAroTOBKM AoKTopa ¢inocodii Ha TpeTboMy
OCBiITHbO-HAYKOBOMY pPiBHi BMLLOI OCBIiTW.

Continuation of studies under the Doctor of
Philosophy training program at the third
educational and scientific level of higher
education.

5 - BuknapaHHA Ta ouiHioBaHHA / Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

BuknapaHHA NpoBOAMTLCA Y BUFISA4I NeKUin,
MPaKTUYHNX 3aHATb, NabopaTopHux pobiT,
ceMiHapiB, KypCcoBuX NMpoekTiB i pobiT,
npoBeAeHHA iHAMBIAYaNlbHUX 3aHATb,
MPOXOAXKEHHS MPaKTUKK, KOHCYIbTauin 3
BUKJ1Iaga4YaMun, TEXHOJIOTiN 3MilLlaHOro
HaB4YaHHSA, CAMOHaBYaHHA 3 BUKOPUCTaHHAM
nanepoBux Ta esIeKTPOHHUX MaTepianis,
BUKOHaHHA KBanidikaLlinHoi poboTu.

Teaching and learning Teaching is carried out in
the form of lectures, practical classes, laboratory
work, seminars, course projects and works,
individual classes, practice, consultations with
teachers, mixed learning technologies, self-
study using paper and electronic materials,
performance of qualification work.

OuiHoBaHHA / Assessment

MOTOYHUI Ta CEMECTPOBMIA KOHTPOJIb Y BUrNadi
3BiTiB, Npe3eHTaLin, YCHUX Ta NMMCbMOBUX
€K3aMeHiB, 3aXUCT KBanidikaLuinHoi poboTtun
OLiHIOITbLCSA BiAMNOBIAHO A0 BU3HAYEHUX
KpPUTEPIiB PENTUHIOBOI CUCTEMU OLLIHIOBAHHSA

Current and semester control in the form of
reports, presentations, oral and written exams,
defense of the qualification work are evaluated
in accordance with the defined criteria of the
Rating Evaluation System
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6 - NMporpamMHi KoMmneTeHTHOCTI / Programme competencies

IHTerpanbHa KOMMNETEHTHICTb

/ Integral competence

340aTHICTb pO3B'sAA3yBaTW CKNagHi 3agadvi i
npobnemun aBToMaTmM3aLil Ta KOMMN'IOTEPHO-
iHTerpoBaHUX TEXHOJIONiN y NPOodecCinHin
nisnbHoCTi Ta/abo y nNpoueci HaBY4aHHS, WO
nepepnbayae NnpoBeaeHHs OocnigxeHb Ta/abo
npoBad)XeHHS iIHHOBALINHOI AiaNbHOCTI Ta
XapaKTepU3YETbLCA KOMIMJIEKCHICTIO Ta
HEBM3HAYEHICTIO YMOB i BUMOT

The ability to solve complex tasks and
problems of automation and computer-
integrated technologies in professional
activities and/or in the learning process,
which involves conducting research and/or
implementing innovative activities and is
characterized by the complexity and
uncertainty of conditions and requirements

3aranbHi kKoMmneteHTHocTi (3K)

/ General competencies

3K 30aTHICTb NpoOBEAEHHSA AOC/IAXKEHb Ha Ability to conduct research at the appropriate
01 BiANOBIOHOMY PIiBHI level
3K 30aTHICTb reHepyBaTn HOBI igei . . .
A PyB a Ability to generate new ideas (creativity).
02 (kpeaTuBHICTb).
3K 30aTHICTb 80 abCTPaKTHOro MUC/IEHHS, Ability to abstract thinking, analysis and
03 aHanisy Ta CMHTe3y. synthesis.
3K 34aTHICTb NpauoBaTy B Mi>XXHAapOAHOM . . . .
A pau : POA Y Ability to work in an international context
04 KOHTEKCTI
3K 30aTHICTb BpaxoByBaTK couiasibHi Ta Ability to consider social and economic
05 €KOHOMIYHi acneKTu Mnifg 4Yac BUpiLLeHHSA aspects when solving scientific and
HayKOBMX Ta TEXHONOrYHUX 3a4au. technological problems.
daxoBi komneteHTHOCTI (PK) / Professional competencies
30aTHICTb 34iNCHIOBATU aBTOMaTU3aLlito
CKJTaflHNX TEeXHONOoriYHNX 06’'eKTIB Ta Ability to automate complex technological
KOMMJIEKCiB, CTBOPIOBATU Kibepdi3nyHi objects and complexes, to create cyber-
oK |creTemn Ha OCHOBI iHTenekTyanbHUX MeToaiB | physical systems based on intelligent control
01 yrnpaBAiHHA Ta UMPPOBUX TEXHONOTIN 3 methods and digital technologies using
BUKOPUCTaHHAM 6a3 gaHux, 6a3 3HaHb, databases, knowledge bases, artificial
MEeTOfiB LWITYYHOr0 iHTENEeKTY, intelligence methods , robotics and intelligent
pobOTOTEXHIYHUX Ta iIHTEeNeKTyasbHUX mechatronic devices;.
MexaTPOHHNX MPUCTPOIB;
30aTHICTb NPOEKTYBaTK Ta BNPOBaAXXyBaTun - . . . .
A poekTy PoBaXyBaT! Ability to design and implement highly-reliable
BUCOKOHAAiNHI CMCTeMn aBToMaTmM3aLii Ta ix . . s
automation systems and their application
npuknagHe nporpamMHe 3abesnevyeHHs, ong .
OK canizaLlii GyHKLLIA yNpasmiHHA T2 software, to implement control and
02 P y ynpasnt information processing functions, to protect
onpautoBaHHSA iHopMaLii, 34inCHIOBaTH . . :
: . : intellectual property rights for new design and
3axXUCT NpaB iHTeNeKTYyaNlbHOI BIaCHOCTI Ha . . .
. o - engineering solutions
HOBI MPOEKTHI Ta iH)XXEeHepPHi pilleHHS
3[aTHICTb 3aCTOCOBYBaTU MeTOAMN - . C
A yBar! -TOA Ability to apply modeling and optimization
MOAeNtoBaHHA Ta onTUMi3auil oas ; .
. . . methods in research and improve the
OK | pocnig»eHHs Ta NiaBuULLEeHHA ePeKTUBHOCTI . !
. . efficiency of complex technological and
03 CUCTEM i NpoLeciB KepyBaHHA CKJTAgHNUMN L . )
. . o organizational and technical objects control
TEXHONOrMYHNMW Ta OpraHi3auinHo-
: \ systems and processes.
TexHiYHMMK 06'ekTamu.
30aTHICTb aHanizyBaTun BUPOBGHNYO- - : .
A o yBat P Ability to analyze production and technological
TEXHOJI0TiYHi CUCTEMM | KOMMNEKCU SK X
DK , systems and complexes as an automation
06’eKTn aBTOMaTU3aLii, BU3Ha4YaTn cnocobu , : ) :
04 Ta cTpaTerii ix aBTOMaTU3aLli Ta UM(POBOT objects, to determine their automation and
P P digital transformation methods and strategies.
TpaHcdhopMaLlil.
30aTHICTb iIHTErpyBaTW 3HAHHA 3 iHWNX Ability to integrate knowledge from other
oK ranysemn, 3aCcTocoByBaTu cucteMHuin nigxin ta| fields, apply a systematic approach and take
05 BpPaxOBYyBaTN HETEXHIYHI acnekTun nNpu into account non-technical aspects in solving

pO3B’A3aHHI iIHXKEeHepHMX 3adad Ta
npoBeOeHHi HayKOBUX O0CNIOXXEHb.

engineering problems and conducting
scientific research.
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OK
06

30aTHICTb 3aCTOCOBYBaTW CyYacHi meToau
Teopii aBTOMaTUYHOIrO KEPYBAHHSA A1s
po3p0ob6sieHHA aBTOMaTNU30BaHNUX CUCTEM
yMpaBiHHA TEXHOMOMIYHUMM NpoLuecamMn Ta
ob’ekTamu.

Ability to apply the modern automatic control
theory methods for automated control
systems development of technological

processes and objects development.

DK
07

30aTHICTb 3aCTOCOBYBaTW creuiasizoBaHe
nporpamHe 3abesnevyeHHs Ta LUPPOBI
TexXHOosOorii 4Ns po3B’'A3aHHS CKNaAHMX 3a4ad
npobsiem aBTOMaTU3aALIT Ta KOMM'IOTEPHO-
iIHTEerpoBaHNX TEXHOOTIN.

Ability to apply specialized software and digital

technologies to solve complex tasks and

problems in automation and computer-
integrated technologies.

OK
08

30aTHICTb po3pobnaT hyHKLUIOHANbHY,
TexHi4yHy Ta iHpopMaUuinHy CTPYKTYpY
KOMMN'IOTEPHO-IHTErpPoOBaHNUX CUCTEM
yrnpaBJ/liHHA OpraHi3auinHO-TEXHOOM YHUMN
KOMMJIEKCAMM i3 3aCTOCYBaAHHSM MepeXeBnxX
Ta iHpopMaLinHUX TEXHOJIOTiN, MPOrpaMHoO-
TEXHIYHUX KEPYYNX KOMMJIEKCIB,
MPOMUNCIIOBUX KOHTPOJIEPIB, MEXATPOHHUX
KOMIMOHEHTIB, pOBOTOTEXHIYHUX NPUCTPOIB Ta
3acobiB NOAMHO-MaLLUNHHOIO iHTepdency.

Ability to design the functional, technical and
information structure of the organizational and
technological complexes computer-integrated
control systems using network and information
technologies, software and technical control
complexes, industrial controllers, mechatronic
components, robotic devices and human-
machine interface tools.

OK
09

30aTHICTb 34iMCHI0OBATU KOMepLiani3aLito
pe3yfnbTaTiB HAYKOBUX i NPUKAagHUX
[ocnig»eHb Ta iHHOBaL,in.

The ability to commercialize the results of
scientific and applied research and
innovations.

OK
10

340aTHICTb 3aCTOCOBYBaTU CyYacHi meToaun
undposisauii BUpobHMUTB Ta Kibep-
eHepreTUYHUX CUCTeM, po3pobnaTu ix
TexHiYyHe Ta aropuTMmiyHe 3abesnevyeHHs.

The ability to apply modern methods of
digitalization of production and cyber-energy
systems, to develop their technical and
algorithmic support.

DK
11

30aTHICTb po3pobnaTy nporpamHe
3abe3nevyeHHs aBTOMaTM30BaHNX CUCTEM
KepyBaHHSA Kibep-eHepreTU4HNMN CUCTEMAMMN.

Ability to develop software for automated
control systems of cyber-energy systems.
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7 - NMporpaMHi pesynbtatyu HaB4aHHA (MPH) / Programme learning outcomes

[1PH
01

BUKOPUCTaHHA iHTeJ'IeKTyaJ'IbHI/IX MeToAiB

CTBOptOBaTU CUCTEMN aBTOMaTMU3aUil,
KibepisnyHi BUpobHNLTBa Ha OCHOBI

ynpaBniHHA, 6a3 gaHnx Ta 6a3 3HaHb,
UNPOBMX Ta MEPEXKEBMX TEXHOSIONIN,
pOBOTOTEXHIYHMX Ta IHTENEKTYaNbHUX
MeXaTPOHHUX MPUCTPOIB.

Create automation systems, cyber-physical
production based on using intelligent control
methods, databases and knowledge bases,
digital and network technologies, robotic and

Create highly-reliable automation systems

intelligent mechatronic devices.

[PH
02

byHKUiIOHaNbHOI Ta iH(opMaLinHoT 6e3nekun

CTBOpIOBaTM BUCOKOHAAINHI cucTeMun
aBTOMaTM3aUil 3 BUCOKUM PiBHEM

MpPorpaMHMX Ta TexHiIYHNX 3acobis.

with a high functionality and information
security level of software and technical

means.

[1PH
03

CyYacCHi HayKoBi 3000yTKUN, @ TAKOXX KPUTUYHE

aBTOMaTM3aLii Ta KOMMN'IOTEPHO-IHTEer poBaHMx

3acTocoByBaTW creuiani3oBaHi
KOHLUEeNTyasibHi 3HaHHS, WO BKJ/IOYalOTb

OCMUCNEHHS cydacHux npobnem y cdepi

TEXHOMOriN ANa po3B’'A3yBaHHSA CKAagHUX
3a4a4 NnpodecinHoil AisgNbHOCTI.

Apply specialized conceptual knowledge,
including modern scientific achievements, as
well as critical understanding of modern

computer-integrated technologies to solve
complex problems in professional activity.

problems in the field of automation and

[PH
04

3acTocoByBaTW CyYacHi migxogn i metoau
MoOesItoBaHHSA Ta onTuUMi3auii ans
0OCNig>KeHHs Ta CTBOPEHHS epeKTUBHUX
CNCTEeM aBTOMaTU3aUil CKNagHUMKn
TEeXHONIOMYHUMIN Ta opraHi3auinHo-
TexHiYHUMN 06’eKTamMu.

Apply modern approaches and methods of
modeling and optimization for research and
desugn the effective complex technological-

organizational and technical objects
automation systems.

[1PH
05

Po3pobnaTtn KoMN'toTepHO-iHTEr poBaHi
CUCTEMMU YMpPaBAiHHA CKAaAHUMU
TEeXHOJIOM4YHMMM Ta opraHisauinHo-
TexHiYHUMUN 06’'eKTaMn, 3aCTOCOBYHOYM
CUCTEMHUN NigXig i3 BpaxyBaHHAM
HeTexHi4YHMX CKIaf0BUX OLiHKK 06’ eKTiB

aBTOMaTM3auil.

Develop computer-integrated control systems
for complex technological and organizational-

technical objects, applying a systematic
approach taking into account non-technical
components of the automation objects

assessment.

Communicate in national and foreign

rPH
06

BinbHO crninkyBaTUCA AEep>KaBHOIO Ta
iHO3eMHOI0 MOBaMM YCHO i MMCbMOBO AN
obroBopeHHs npogecinHmnx npobnem i
pe3ynbTaTiB QigNbHOCTI y cdepi
aBToMaTM3aLlii Ta KOMMN' IOTEPHO-IHTErpoBaHnx
TEeXHONOriN, Npe3eHTauii pesynbTaTiB
[ocnigxeHb Ta iHHOBaAUIMHNX NPOEKTIB.

languages orally and in writing freely to
discuss professional problems and results of
activities in the field of automation and
computer-integrated technologies,
presentation the research results and
innovative projects.

Analyze production and technical systems in a

07

[1PH

AHanizyBaTun BUPOBHNYO-TEXHIYHI cucTemMun y
NMeBHiN ranysi OianbHOCTI 9K 06'ekTN
aBTOMaTM3aUii i BU3Ha4YaTu CTpaTErito ix

aBToOMaTum3auii Ta LMGPOBOI TpaHCchopMaLiii.

certain field of activity as an automation
objects and determine of their automation and
digital transformation strategy .

[PH
08

3acTocoByBaTM Cy4aCHi MaTeMaTUYHI MeToaun,
MeToAWN Teopil aBTOMaTU4YHOIr0 KepyBaHHSA,

DOCNIOXKEeHHSA Ta CTBOPEHHS CUCTEM
aBTOMaTWM3aLil CKJaAHUMN TEXHONONiYHNMM

Teopil HAJIMHOCTI Ta CUCTEeMHOro aHanily ans

Apply modern mathematical methods,
automatic control theory methods, reliability
theory and system analysis to research and

design the complex technological and
organizational-technical objects automation

systems, cyber-physical productions.

Ta opraHi3auinHo-TexHiYHUMM 06’eKTamn,
KibepdiznyHnx BUpOOHMLTB.
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Po3pobnaTtu hyHKULiIOHaNbHY, opraHisauinny,
TEexXHiYHy Ta iHpopMaLiHy CTPYKTYPU CUCTEM
aBToOMaTM3aUii CKNagHUMUN TEXHOJON IYHUMW
Ta opraHi3auinHo-TexHiYHUMN 06’ekTamu,
po3pobaaTN NpOorpaMHO-TEXHIYHI Kepytoyi

Design the automation systems functional,
organizational, technical and information
structure with complex technological and

organizational and technical objects, develop
software and technical control complexes

[TPH | KOMNeKcK i3 3aCTOCOBYBaHHAM MEPEXEBUX . . . .
. o Lo using network and information technologies,
09 | Ta iHopMaLUiNHNX TEXHONOriN, MPOMUCTIOBUX . . :
) : industrial controllers, mechatronic
KOHTPOJIEPIB, MEXATPOHHUX KOMIMOHEHTIB, X . :
! . . components, robotic devices, human-machine
poboTOTEXHIYHUX NPUCTPOIB, 3acobiB NOANHO- . o
. 9 interface tools and taking into account
MaLLWUHHOIO iHTEepdENCY Ta 3 YpaxyBaHHAM . o .
, . technological conditions and requirements for
TEXHOJIOMYHMX YMOB Ta BUMOI 40 YNpPaBJliHHS :
production control.
BUPOOHNLITBOM.
Po3pobnsTn i BUKOpPUCTOBYBaTU .
o3P P y Develop and use specialized software and
cneuianizoBaHe NporpamMHe 3abesneyeHHs Ta L .
i digital technologies to create the complex
[TPH | uwndpoBi TexHosOoril 4N CTBOPEHHA CUCTEM oL ) !
S organizational and technical objects
10 aBTOMaTM3aLil CKNagHUMKN OpraHi3auinHo- : :
. ] LS . automation systems, use special software
TexHiYHMMK 06’ekTamMm, NpodhecinHO BONOAITH .
X tools professionally.
cneuiasbHUMKM NporpaMHUMK 3acobamu.
JOoTpnMyBaTUCb HOPM aKadeMiyHOoI
nobpoyecHOCTI, 3HaTN OCHOBHI nNpaBoBi HopMu |Follow the academic integrity norms, know the
lMPH | wop[o 3axXUCTy iHTeNeKTYyaJbHOI BJIACHOCTI, basic legal norms of the intellectual property
11 KomMepuiasizauil pe3ysabTaTiB HAayKOBO- protection, commercialization the research,
AOoCNiaHOI, BUHaXiOHMLBKOI Ta MPOEKTHOI invention and design activities results .
DisNbHOCTI.
36upaTtn HeobXxigHy iHopMaLiito, . . .
P AHY IHpOp Hl Collect the necessary information using
[PH BMKOPUCTOBYIOYM HAaYKOBO-TEXHIYHY g ; .
. L scientific and technical literature, databases
12 niTepatypy, 6a3u faHnx Ta iHWIi g)xepena, :
. o and other sources, analyze and evaluate it.
aHani3yBaTW i oUiHIOBaTM Ti.
MaTu HaBUYKN PO3pobKK i peanizauii Have the skills to develop and implement
fPH iHHOBALiNHMUX NPOEKTIB Ta KoMepuianisauil innovative projects and commercialize the
13 pe3ynbTaTiB Aocnig»eHb i po3pobok y ranysi | results of research and development in the
aBToOMaTum3aLii, KoMMN'IOTEPHO-IHTErpoBaHMX field of automation, computer-integrated
TEXHONOrin Ta poboTOTEXHIKN. technologies and robotics.
3acTocoByBaTu Cy4acHi MeToaun ungposisaLii T
y y A undp H Apply modern methods of digitalization of
[PH | BUpoBbHULTB Ta Kibep-eHepreTU4HUx CUCTeM, .
. . : production and cyber-energy systems, develop
14 po3p0obaATH iX TEXHIYHE, aNrOPUTMIYHE . . 4 \
their technical and algorithmic support.
3abe3neyeHHs.
Po3pobnsaTu nporpamHe 3abe3snevyeHHs
rpPH P porp . Develop software for automated control
aBTOMaTU30BaHMX CUCTEM KepyBaHHSA Kibep-
15 systems of cyber-energy systems.
eHepreTUYHNMN CUCTEMaMMU.
[PH | OuiHIOBaTK couiajibHi Ta eKOHOMIYHi acnekTu Evaluate social and economic aspects of
16 HaYKOBOI i TEXHIYHOI AiAJIbHOCTI. scientific and technical activity.
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8 - PecypcHe 3abe3nevyeHHs peanisauii nporpammu / Resource provision for programme
implementation

KappoBe 3abe3n

euyeHHsn / Staffing

BionoBigHO A0 KagpOBMX BUMOT LLOAOO0
3abe3neyvyeHHs NPoBaA)XeHHSs OCBITHbLOI
OisNbHOCTI ong BignosigHoro pisHAa BO,
3aTBepa)xeHux MNoctaHoBot KabiHeTy MiHicTpis
Ykpainum Big 30.12.2015 p. Ne 1187 B YMHHIN
penakuii. Peanizauis nporpamu nepenbayac
3a/y4eHHs [0 OCBITHbOrO NpoLecy
npodecioHaniB-npakTuKiB, ekcnepTiB ranysi,
npencTtaBHUKIB poboToAaBLIB Ta iHLLINX
CTenKXosaepi..

In accordance with the personnel requirements
for ensuring the implementation of educational
activities for the corresponding level of HE,
approved by the Resolution of the Cabinet of
Ministers of Ukraine dated 12.30.2015 No. 1187
in the current edition. The implementation of the
program involves the involvement of practicing
professionals, industry experts, representatives
of employers and other stakeholders in the
educational process.

MaTepianbHO-TexHiYHe 3ab6e3ney

eHHA / Material-technical support

BignoBigHO 00 TEXHONMOrMIYHMX BUMOT LLOAOO0
MaTepiasbHO-TeXHiI4YHOro 3abesnevyeHHs
OCBITHbOI AiANILHOCTI BiANoBiAHOro piBHA BO,
3aTBepoxeHux MoctaHoBoto KabiHeTy MiHicTpis
YkpaiHu Bif 30.12.2015 p. Ne 1187 B YMHHIN
penakuii.

Mpw nigroTosLi NpodecioHanis
BUKOPUCTOBYETLCA 0b6nagHaHHA nabopaTopin
Kaenpu i TEXHIYHI MOXXNMBOCTI NiJNPUEMCTB,
Ha AKX 3000yBavi NpoxoOsaTb MPaKTUKK, a
TaKo)XX Cy4YacHe nporpamMmHe 3abe3neyeHHs:
Matlab, AutoCAD, EPlan.

In accordance with the technological
requirements for the material and technical
support of educational activities of the
corresponding level of HE, approved by the
Resolution of the Cabinet of Ministers of Ukraine
dated 12.30.2015 No. 1187 in the current
edition.

During the training of professionals, the
equipment of the department's laboratories and
the technical capabilities of the enterprises
where the applicants undergo practical training
are used, as well as modern software: Matlab,
AutoCAD, EPlan.

IHdbopMauiHe Ta HaBYasIbHO-MeToAUYHe 3abe3neuyeHHs / Information and methodological support of the

education

al process

BionoBigHO 4,0 TEXHOJIOTIYHUX BUMOI LLOA0
HaBYaJ/IbHO-METOANYHOro Ta iHopMaLiNHOro
3abe3neYeHHs OCBITHbLOI AiA/IbHOCTI
BianoBigHOro piBHa BO, 3aTBEpAXEHUX
MocTaHoBow KabiHeTy MiHicTpiB YKpaiHu Bif
30.12.2015 p. Ne 1187 B 4MHHIN penakuii.
Mpwn opraHi3zauii i NpoBeaeHi 0OCBITHLOIrO
MpoLecy 3aCTOCOBYIOTbCS PEeCYpCUM HaYKOBO-
TexHi4yHoi 6ibsioTekn HauioHanbHOro
TexHi4yHoro yHiBepcnteTy YKpaiHn «KNiBCbKnn
MO TEXHIYHUI IHCTUTYT iMeHi Irops
Cikopcbkoro»

In accordance with the technological
requirements for educational, methodological
and informational support of educational
activities of the corresponding level of higher
education institutions, approved by Resolution of
the Cabinet of Ministers of Ukraine dated
12.30.2015 No. 1187 in the current edition.
When organizing and conducting the educational
process, they are used resources of the scientific
and technical library of the National Technical
University of Ukraine "lIgor Sikorsky Kyiv
Polytechnic Institute"

9 - AkapeMiyHa MOOiNbH

ictb / Academic mobility

HauioHanbHa kpeauTHa MobGinbHicTb / National credit mobility

MOo>XNMBICTb YK/IadaHHA yrod Npo akageMidHy
MOBiNbHICTb Ta NPO NOABINHE AUMNIOMYBaHHS.

The possibility of concluding agreements on
academic mobility and double graduation.

MixxHapogHa KpeauTHa MoGinbHicTb / International credit mobility

MoXXNUBICTb YKNaAaHHA yro npo akafeMivyHy
MOBIiNIbHICTbL Ta NPO NOABINHE ANNJIOMYBaHHS.
(Epazmyc+ K1)

The possibility of concluding agreements on
academic mobility and double graduation.
(Erasmus+ K1)

HaB4yaHHA iHO3eMHMX 3800yBayiB BULLLOI OCBiTH /

Study of foreign applicants of higher education

HaB4yaHHS iHO3eMHUX 3006yBadiB BO, ki
onaHoBytoTb Ol 3a NnporpamMamMn MiXKHapoOHOI
aKaneMmiyHoi MobBiNbHOCTI, MOXXe NPOBOANTUCH
aHrnincobkow abo yKpaiHCbKOK MOBOIO 3@ YMOBMU
BONOAiHHA 3006yBavyeM MOBOIO HaBYaHHS Ha
piBHI He HUXK4e B2.

The training of foreign higher education degree
holders who master the OP under international
academic mobility programs can be conducted
in English or Ukrainian, provided that the holder
of the language of instruction has a level not
lower than B2.




17/22

10 - NMpouenypa npucBoeHHA npodecininx Keanidikauin / Procedure for awarding
professional qualifications

He nepenbayeHo NpucBOEHHA NpodecinHoi The awarding of a professional qualification is
KBanigikauii not provided
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2. MEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMMN / COMPONENTS of EDUCATIONAL

PROGRAMME
KpeauTis . ®opma
N nigcyMKoBoOro
Koa/Code OcBiTHI KOoMMoHeHTK Nporpamu/Components EKTC/ECTS .
: KoHTposto / Final
credits
control form
HOPMATWBHI ocBiTHi komnoHeHTU/Required (standard) components
O60B’5A3KOBi KOMMOHEHTW LMKY 3arasbHoi nigrotoBkun/General training cycle
IHTenekTyasibHa BJIACHICTb Ta NaTEHTO3HaBCTBO / .
3001 Intellectual Property and Patent Science 3.0 3anix / Final test
CTanuin iHHOBaUINHWA PO3BUTOK / . .
3002 Sustainable Innovative Development 2.0 3anik / Final test
MpakTUYHUI KypC iIHO3eMHOT MOBW ANA AiNIOBOI KOMYHiKaLii / . .
3003 Practical Foreign Language Course for Business Communication 3.0 3anix / Final test
MeHen KMeHT cTapTan-npoeKTiB / . .
3004 Management of Start-up Projects 3.0 3anik / Final test
OCHOBUW JOCNIOHULUBKOT AisNIbHOCTI / ) .
3005 Fundamentals of research activity 2.0 3anik /[ Final test
0O60B’A3KOBIi KOMMOHEHTW UMKy NpodecinHoi niarotoesku /Professional training cycle
Cy4acHa Teopis aBTOMaTUYHOIr 0 KepyBaHHS /
fno o1 Modern theory of automatic control 3.0 Exsamen / Exam
CyyacHi MeToAu Ta anropuTMU CUCTEM aBTOMaTUYHOIO KepyBaHHSA / . .
no 02 Modern methods and algorithms of automatic control systems 4.0 3anik / Final test
ABTOMaTU3aLiS NPOMNCSIOBMX BUPOOHULTB / . )
1o 03 Industrial automation 4.0 3anik / Final test
ABTOMaTU3aLis NnpoMnciosmx BupobHuuTe. Kypcosa poboTa / . )
1o 04 Industrial automation. Course work 1.0 3anik / Final test
MporpamMyBaHHS B aBTOMaTU30BaHUX CUCTEMaX KepyBaHHS /
o 05 Programming in automated control systems 3.0 Exzamen / Exam
TexHonorii cydacHux KibepdiznyHnx cuctem Ta poboToTEXHIKM /
1o 06 Technologies of modern cyber-physical systems and robotics 5.0 Exsamen / Exam
no o7 |fpakmka/ 14.0 3anik / Final test
Practice
110 08 BMKOHaHHH MarmTepCb50|umqepTauu/ 16.0 3axucT / Defence
Completion of a Master’s Thesis
BUWBIPKOBI ocBiTHi komnoHeHTW/Elective components
BnbipkoBi KOMMOHEHTU LMKy npodeciiHoi niarotosku/Professional training cycle
OCBITHIn KOMNOHEHT 1 ®-KaTanory /
B 01 Educational Component 1 from P-Catalogue 5.0 Eksamen / Exam
OCBITHIn KOMMNOHEHT 2 ®-KaTanory /
1B 02 Educational Component 2 from P-Catalogue 5.0 Eksamen / Exam
OCBITHIn KOMNOHEHT 3 ®-kaTanory /
16 03 Educational Component 3 from P-Catalogue 5.0 Eksamen / Exam
OCBITHIn KOMNOHEHT 4 ®-kaTanory / . .
18 04 Educational Component 4 from P-Catalogue 4.0 3anik / Final test
OCBITHIn KOMNOHEHT 5 ®-KaTanory / . .
18 05 Educational Component 5 from P-Catalogue 4.0 3anik / Final test

3aranbHuii 06csar 060B’A3K0BUX KOMMNOHeHTIB / Total volume of the required

components: 67
3aranbHuin obcar Bubipkosnx komnoHeHTIB / Total volume of the elective components: 23
O6car ocBiTHIX KOMMNOHEHTIB, W0 3abe3neyytoTb 3400yTTA KOMNETEHTHOCTEN
BU3Ha4YeHUX CTaHAapToM BuLLOi ocBiTKu / Total volume of the educational components 55
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATAJIbHWIA OBCAT OCBITHBOT MPOrPAMIW / 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

3 cemecTp / semester

CyuacHa Teopia aBTOMaTUUHOTO
kepysaHua / Modern theory of
automatic control

CyuacHi METOA M Ta 2T OPMTMK CHCTEM

aBTOMAaTHUHOrO KepyeaHHA / Modern

methods and algorithms of automatic
control systems

OcHoBM 00CAIAHULBKOI
ApianbHocti / Fundamentals of
research activity

MpakTMYHMIA KypC iIHO3eMHOT MOBM 41A AiN0BOT KoMyHiKauii /

Practical foreign language course for business communication

¥

Mpakmira / Practice

h 4

IHTenekTyansHa BRacHicTb Ta
nareHrozHascteo / Intellectual
property and patent science

MeHeameHT cTapran-
npoekTie / Management of
Start-up Projects

BukoHaHHA marictepcbKoil
Auceptauii /Execution of
Master's Thesis

Cranui iHHOBaLLiMHMA
po3BUTOK [/ Sustainable
Innovative Development

OcBiTHii KomnoHeHT 1 ©-
Katanory / Elective Educational
Component 1 P-Catalogue

I

MporpamyBaHHA B aBTOMAaTU30BaHUX
cMCcTemax KepysaHHa / Programming in
automated control systems

OcgiTHiA kKoMmnoHeHT 2 @-
kartanory / Elective Educational
Component 2 P-Catalogue

ABTOMaTM3aLi8 NPOMUCIOBUX
BMpobHuuTe / Industrial automation

OcBiTHiA KoM oHeHT 3 @-
katanory / Elective Educational
Component 3 P-Catalogue

ABTOMAETH3aLIA NPOMMCAOBUX BUPODHKUUTE.
Kypcoea poborta [ Industrial automation.
Course work

OcaiTHiA komnoHeHT 4 O-
katanory / Elective Educational
Component 4 P-Catalogue

TexHonorl cydacHWx KibepdiznuHmMx cuctem
Ta poBoTtoTexHinu [ Technologies of
modern cyber-physical systems and

robotics

OcBiTHi KoMmnoHeHT 5 D-
katanory / Elective Educational
Component 5 P-Catalogue
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4. ®OPMA ATECTALLIi 340B5YBAY4IB BULLLOi OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauis 3006yBadiB BULLOT OCBITU 3@ OCBITHLO-NPOGECINHO NPOrpamMoro NiAroOTOBKN MaricTpiB
crneuianbHOCTI G7 «ABTOMaTKn3aLisi, KOMM'IOTEPHO-IHTErpoBaHi TeEXHOJI0rii Ta poboTOTEXHIKa»
30iNCHI0ETLCA Y hopMi NybnivHOro 3axncTy KBasidikaLlinHoi poboTu.

ATecTaLis 3aBepLUYETLCA BUAAYOK OOKYMEHTa BCTaHOBJIEHOr0 3pa3ka npo npucygXeHHs Nomy
CTYNEHS «MaricTp» 3 MPUCBOEHHAM KBanidikauii: MmaricTp 3 aBToMmaTun3auii, KOMr’'roTEPHO-
[HTEerpoBaHux TEXHOJIOriVi Ta POBOTOTEXHIKN 3@ OCBITHLO-MPOMECIVIHO NporpamMoto ABToMaTn3aLlis
Ta KOMM'tOTEPHO-IHTErpoBaHi TexXHoO/Iorii Kibep-eHepreTuYHux CUCTEM.

KeanighikauiiHa poboTa nepeBipAeTLCS Ha NiariaT Ta Nicaa 3aXUCTy PO3MILLAETLCA B peno3nTopil
HTB YHiBepcuTeTy A4 BilbHOr0 AOCTYyny.

ATecTauis 30iNCHI0ETLCA BiaKpUTO i NnybniyHo

Attestation of higher education applicants for the educational and professional master's training
program in specialty G7 "Automation, computer-integrated technologies and robotics" is carried out
in the form of public defense of the qualification work.

The attestation ends with the issuance of a document of the established model awarding him with a
master's degree with the qualification: master's degree in automation, computer-integrated
technologies and robotics under the educational and professional program Automation and
computer-integrated technologies of cyber-energy systems.

The qualifying work is checked for plagiarism and after protection is placed in the NTB repository of
the University for free access.

Attestation is carried out openly and publicly
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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
3K 01 X X X X X X
3K 02 X X
3K 03 X X X X X
3K 04 X X
3K05| X X X X
K 01 X X X X
oK 02| X X X X
PK 03 X X
®K 04 X X X X
®PK 05 X X X
®K 06 X X
®K 07 X X X
@K 08 X X X X X
®K 09 X
PK 10 X X X X
OK 11 X X 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|70 02|10 03|10 04|MO 05|10 06|10 07|10 08
MPH 01 X X X X
MPH 02 X X X
MPH 03 X X X X X
MPH 04 X X X
MPH 05 X X X X X
PH 06 X X X X
MPH 07 X X X X
MPH 08 X X X
MPH 09 X X X
MPH 10 X X X
nrPH11| X X X X
neH12| X X X X X
MPH 13 X X
MPH 14 X X X X
MPH 15 X X X X
MPH 16 X X X
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