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ZNTU Learning modules:

Learning modules using laboratory GOLDI infrastructure:
1.Control System of Electrical Machines and Apparatuses (Mykhailo

Poliakov)

2.Technologies and systems of virtual and remote engineering
(Anzhelika Parkhomenko)
3.Quality of Informational Systems (Galina Tabunshchyk)

Transversal learning module:

1.HR Management of innovative enterprises (Andrei Sokolov)
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Key indicators of trainings

« Period: from March to June 2015
« The number of participants received training certificates:

— Control System of Electrical Machines and Apparatuses -
21

— Technologies and systems of virtual and remote
engineering -25

— Quality of Informational Systems -21

— HR Management of innovative enterprises -11

— Total -78

« Study forms: Remote with several classroom lectures and
laboratory works

« According to the results of study a report (80 pages)
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Structure of the report ZNTU

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
ZAPORIZHZHYA NATIONAL TECHNICAL UNIVERSITY

« Analysis of the survey results
before training

* Report about the pilot training

; ICo-0op
on 4 courses “Tempug L TR
« Analysis of the questionnaires _—
on participants satisfaction after _ REPORT OF THE RESULTS OF WP4:

o PILOT REALIZATION OF HIGHER EDUCATION AND
tralnlng on 4 courses INDUSTRY TRAINING
(MARCH 2015-JUNE 2015)
* Analysis of the questionnaires
on company's satisfaction after AT
training on 4 courses R v ,
ZNTU Project Coordinator .._- Z, ! i "'e':* O.Andriyenko
2015
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Analysis of the survey results before training

Particular - representatives companies and
enterprises of Zaporozhye:

« PJSC "Zaporozhkoks" TOV "" Star Wars 50

"Gidrospetsbud" PAT "Dneprospetsstal” 20 o ZNTU
enterprise "Konica Minolta Ukraine" PAT .

"Zaporizhstal" PE "SNAUT" OOO B Enterpise
«Computools», Representation 20 7

«Livestream», bMuse group LLC, PE 10 1 Unemployed
FreshCode, ArtMax, AT "Motor Sich", LLC o -

"ProgServis" PAT "Ukrtelecom" PAT
Zaporizhtransformator, «\Web design Sun»
agency, Zaporozhye metallurgical college,
Pat "ZTR" ESCO "Ecological systems" the
Zaporozhye railcar depot ZPNP-461, Prato
"ZERZ".

Mykhailo Poliakov
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Analysis of the survey results before training

T
W -Tempus

AHKETA
YHACHIKA THAOTHOTO HABMAHHN (L9 NPEUCTIBHMKE NpOMECIORIY ninpuescTn T8
KoMOaRIH 3rigno 1 naanom npeekry TEMPUS KCo-op

Lipbsuwe, im's, no-Garuiconi . e e
/f/z___zaez'efl Cnererti i sie Eard
Micue poburn, mocans a
BT MoTen oo M LRy e per & Wianetns o e L e i

Eni s agpecs, KowTAKTIHE Tenedon L9200 FAITA N TN T Br Fiid BT It
_ Fex O dma . Eonty D05 05 E w2 Rk
ObepiTs MOAY.AL AR HABIARIAS

& HR meHemrMedT B3 (B0 fHW TmpHCMCTBES
= Cweremu YIpasmiHEA SIEKTPHYHEME MALHIEMH T8 ANADATAME
= Hxicts indopmanifiaus cHcrem
=1 TexHomOTIi Ta CHCTEMH BIPTYAILIOT T8 BIUIANEHOT imceHepil
Ak Bi BRA#ACTE, BACKINEKA HeoDXiIHI B CYYACHUY CXOHOMPIHING YMORIX TPEHIHIH 110
NpPEICTARNHKLE NPUMILIOBAY nianpuevern?
A HeoBXimi TPEHIHIN 3 0KPOMHX [LHCLMITTIH.
B HeoGxiani nocrifino mikoui KYPCH MIABMILIEHEA KRATIQHKAT epeoHay.
B HeoOxinHocTi Hemae
T Bamxo cRE3ITH.
Ua € pa Bawomy ninnpueMersi CHCTeMA sansasms T3 posearey sepeomiiy?
A Hi.
(B Tak.
B Tak, ane norpini pogarwoni mypem,
I Bawko ckazam
Ym sanixasaena Bawsa Komnanin y Banovy nasaamii T8 poaparey?
A Hi
(_l;i,-'l'au, LG AKTYENBHO JLEH KOMITEHIT ChOTOIHI,
B Tak, anc MOl HOBl SHAHHM 128 H2EMHKM OyEyTL saTpefyasmi KOMDas€icw B
MARDY THBOMY .
T" Baskwo crazaTm.
Buznasare mery Baoro nasuanns
rf:\ “Kap'epue 3pocranys
G Crpumaims Ceprindirary
B DTPHMAATIS HOMHX SHAY 1 HABHOK
T Tinte (RrasiTs) =
Bu ssaseacre, uio Bama 6asona ocnita siznosinae remarnni mogynn, scuil Bu obpamn?
A Tak
CE'Hi,
B Bamwo ckazati.
U suacre Bu, mo vare eOesTpoRHe IHcTanuiiine nasaannn?
(A Tax.
B Hi.
B [ock uys.

. 5 .--14‘;
INipnme, gara =
(ﬁ el S O3 7%
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Analysis of the survey results before training

35

30 ® HR management of innovative

30 enterprises

[=g
=l

W ZNTU 75

W Control System of Electrical machines
and apparatus

20
M Enterpise

15 B Quality of Informational System
= Unemployed 10
> B Technologies and systems of virtual
0 and remote engineering
40
15 B Required training on specific subjects.
30
25 B Required Permanent training staff.
20
15 B Necessary.
10
3 z W It is difficult to specify,
0 [ |
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Analysis of the survey results before training

25
60
B No
48 -
50 W Career Opportunities
o Yes 40
M Getbing a certificate
m Yes, but need 30
sdditional courses m Getting new knowledge and skills
B Hard to sa 20
/ m Other (specify)
10
0 -
30 mNo
25
>0 B Yes, itis important for companies today
15 . ;
m Yes, but my new knowledge and skills will be needed
10 by future
5 B Hard to say
0 |
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Example statement of attendance
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Analysis of the questionnaires on participants
satisfaction after training

3) DOKYMEHTALMA ANA Y4ACTHUKOB

AHKETA YOOBNETBOPEHHOCTH YHACTHWMKOB OBYYEHMEM HowymenTauns Ans y4EcTHIKOE: 3 4 5
no kypcy HR-mMeHeAMMEHT Ha WHHOBAUWOHHLIX NPEANDUATARX - NOKATHE BEoooao
- NIBTKD BOCNEMHNMAEM AR ooon
- 01.03.2015 no: 31.05.2018 B ropoa 3znopowke CTpaHs: Yipana = XDPOWS HuTaema BEoooo
Wuerpyirop 1 Cokonos AB.  Wuotpystop 7 Kapnemeo AB. Vkorpywrop 3 Bacunuues [1.8. SAINVOCTWRYET MATHDNRIY Arn SR moooao
Moe obwee BRevaTnenme {7 [ 2
esmmu L AT 4) Yaanenusie naGonatopnm
HEALA LENE SAKNOHSETER B CO3NEHIN LEHHOOTH ANA HELLKX KMMEHTOR. HUWKTD HE CORSOLWEKEH, HO Mbl 1 2 3 & §
AOMelL] CTIHOBWTLCA NYHLIE CHOSE U EHOBE MOMOTHTE HAM B 5TOM. NANKOCTL SENBNHUE STY BHUKETY Bbift Nt BO3MOKEH NOCTOAHHEIR AGCTYN K yAENeHHEIM nabopatapnam? [ m . O o I o
Benswoe chacuto! Biino nu Mcnons3oeaHue yaaneHHbIxX naSopaTopuil nonesHsiM Ana EOOOaO
?
JAHHBIE YUACTHMKA ) YKPENNEHUR TEODETUIBSKAX IHAHWA =l ==
BLIBpaHHLIO KYpeL! Hackonkko Hape fikino ueno. nadoparopui? BE OO 00
Oesqexro Bonogummp
@ HR-memegmveHT Ha
MHHOBALAOHHEI NDEANPHATLSN Dyachenko Volodymyr Moe oSuiee BeuaTreHKe B oood
CrcTens ynpannaums
[ SVEKTPY4ECKNIMA MaLI-aMM 1= OMEHE ¥OPOWO, 2 = XEODLID, 3 = CRODEE XOPOLID, MEM FINDAD, 4 = CKOPES NN0XO, YSW XOPOWD, § = nnaxo
arnapsTaNe

KAUBETRD WiopMaLEHHL X

@ cecren &) MPUMEYAHWA
TEXHTNOrHN 1 CHCTEMB]

g EAPIVATMSOR i YRaRew<OR

AHMEsEL
1) OBLUEE BNEYATNEHME O KYPCE HTO WMHE NOHPABUNDCE DOMBLIS BCErO (4TO A0MKHS BbiTE COXpaHEHT):
G Taerss | Teie R EFE  _sicnites, )
e isaenird ek
e o pecrpoare ¢ oomidt- =
1.1. KypC COOTEETCTROREN BCEM MORM NBPCOHENEHEIM TREG0BEHUAM =] =] u] 173,0 Lo bkt L Md?»ﬁgﬂw'_awﬂv
1.2. 7l MOTY PEXOMEHAOBATE IKYRC APYTHM m o o
1 3 COOTHOWRMAE MENZY CONERMEHMER It ATMTENBHOGT B0 GOENAHGAPOBEHT = o o
-] =] =]
2) MHCTPYKTOPA Wretpyrrop 1 Whetpyirop 2 Wketpykrop 3
| 2.1. MeToaonorma 12346|12345[123a5 YTO Bl A KIMEHUN(A) (4TO HYHHO YNYHWNTS):
Criceot iBiaoe EO0000|®O000|EO0000
B4y BU0N NORBIGNN NPEGMET AOCTATD O XOPGLD
Teopu 1 NP2KTHEa BNy EEANSHEHpORaH Fopoo|eoooo|soooo
n n yNpasneHne MM AN8KBETHD BOoooo|poooo|®foooo
ADETIAME LSni 1 330aUR Kypea
2.2. TEXHMMECKAR W COUMANRHAR KOMNETEHTHOCTR
NheToyiTon:
- KB3EANGA Q4EHD YHEDBHHEIN B TBME @0000|REOOOO|(@0000
- NOKATHA NENEAAN COREFHEHIS BO0D0OD|@OOCOO|E0000
- neKBETHO CrEEHaN ua osenanws  notpefivc yiecwees | IO D000 | EOOO0O0|E0000
- COARAN NA3MTNEHYIO aTuoctapy B rpynne EOODOO|E00O00|AOOOCO
- IEMOHETRHEORAN NpeameT, Aasan npaxTneckwe npruepe |BO D00 @OOOO)] go0o0o0
Moe Bules BnE4ETNEHNHE EO0000|@BO0000|E0000

222l e
1 = DuEHE XOPOWD, 2 = x0pawio, 3 = CKOpES 10pmUD, wew riors, 4 = CHOper NDKD. Yew 0PI, 5 = ke ‘%%/z/ ,Zfé?)’: Lo e,

HBEB8EHAE 1 KEHTBHTHu L3HHEIE YHIBEDSATETS

HaIBEHIE W KOHTERTHRIE AEHHEIE YHYBEPCHTETA
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Analysis of the questionnaires on participants

satisfaction after training

Tramers:

1 - Parkhomenko

2 - Gladkova
Compliance cowrses personal requirensants:
Alun:taﬂtbmg]]tﬂmmqm:mmﬂﬁx've:ygond the two men answered
16
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Trainers:
1 - Polyakow
2- I.ﬂrmm'ra
couwrses personal requirements:
All considered the requirements for the "very good", no one was disappomted.
14 ]
12
T
8
&
a
: a a
[
wery good just about  neot so good
right
Recommended course:

Mearly all said that they would respond very well on the course and recommend
it, 2 people recommend as a2 "just about right".
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2
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Almost 100% documentation 15 gainng a positive evaluation.

49 4.8 a8 4.9 a3
a0
0
Lo -
on

understandable casy ko grasp readakble ilbastrate the Ky overall
crfents k be irpression
kearned

Access to remote laboratories was possible for four.

Using remote laboratones virtually perfectly coped with the task to strengthen
the thecretical knowladge.

Using a remote lab assessment was sufficiently reliable typing 4.6 pomts.

The general impression is almost reached five students, no typing 0.1 pomts.

&0

&0

40

0

o 43 as 453
00 - : : :

i)
Whan 14/ 7 acoess o Hirs thie usage al the Hiw rliabli wins Uhe
remote-labe possible?  remote-labs been helpful  functioning of the rernote-
for conzodidating the labs?

Wy ereerall impressian

thaoretical knowlcdgar
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The following points are awarded teaching
students how to please:

1. The ability to see everything in real time, a large number of
examples (Lopanov O.).

2.Visualization. a large number of examples (Tkacheva N.).

3. Remote Laboratory (Sytnik D., Mushkarev A.), the ability to
work in a remote lab (Trush V.).

4. The availability and completeness of the material. Individual
approach to each student. (Semibratov I.).

5. The course contributed to the development of professional
independence of the integration of mental and practical activities
of students. Friendliness and competence of teachers.
Informative and useful course. (Checheleva C).

Mykhailo Poliakov
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The main suggestions for improving the training
participants at the course

ICo-op
Industrial Cooperation and Creative
Engineering Education based on Remate

nLation

1. The reliability of the access and continuity of network
resources (Semibratov 1.).

2. The increase in online testing (Checheleva Z.).

3. Modernization of computers in the computer lab class of the
department Electrical & electronic devices ZNTU (Mushkarev A.).

4.Increasing the number of physical models in a remote lab,
including models of electromechanical devices. (Sedov |.).

5. Include the time event in the FSM language of the description
of physical models of remote lab GOLDI (Semibratov |I.).

Mykhailo Poliakov
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The withdrawal of NTU "KPI"

Or3bie

Ha  marepuans  yueBuoro mogyna  “Control
Systern of Electrical Machines and Apparatuses”
asropa M.A. [MonskoBs KT.H. goussra kadespu
INEKTPWYECHME W 3INEHTPOHHEX  3NNapaTtos
FENOPOMCKOTD  HAUWOHAABHOID  TEXWHUECHOMD

YHUBRDOWTCTD

Ha oT3kie npegcransedsl marepuans ysebuoro sogyns "Control System
of Electrical Machines and Apparatuses” astopa M.A. Moanakoes ma 37
CTREHWLEX B ABYX WCNONHEHMAX: KA AHTAWACKOM W YHDAMHCKOM AZLKAX,

Matepuans y4eBHOMa MOAYAR NEPefaHtl B HILWOHANEHER TERHHYSCHHE
VHURPOEUTAT  “NAMRKOACKUE  IOAMTEVMMUACRME  werruTyT! B sy
BuinonHenuA npoekta TEMPUS “Industrial Cooperation and Creative
Engineering based on Remote Engineering and Virtual Instrumentation
530278-TEMPUS-1-2012-1-DE- TEMPLIS-IPHES (CO-op).

Matepuansl yvebHora moayns cofgepwar 12 AeHUME NOCBAWEHHBIX
NPOEKTHPOBAHHI0 CHCTEM YIIPABNEHWR C NPOMBILITEHHEIMA KOHTRONARDAAMM
OcobeHHocTa yueGHoro mogyna MoA NMoAskoBa ARIAETCA MCNOALIDBAHKE
GHIHHECKHE M BHPTYRALHEIX MOGENER yoanedHax nabopaTopuid GOLDI
TEXHHMECKHX YHUBEPCUTETOR Masmenay ([epsamina) u IHTY [Yepausa) w
Aawka LD crangapra IEC 61131-3 onR NpoSKTHROBAEHAA CHCTEM YNDABAEHKR
C NPOMBILLTEHHB MW KOHTROAREDAMA,

MaTepHans! yHeBHOM MOLYIA MOMYT OsiTs MCNONLI0BAHE Kak yebHoe
nocofive crygedTamy HTY "XMA" wayvaowmmie MEXaTROHHBIE CHETEMB,

CHCTEMBE YNDABASHHAA ANEHTRHYECHHM M MALUKHEMH W anNnapaTam« W 4,

Npodeccop kadenps "ABTOMAETHINPORIHHEIE

ANERTPOMEXIHHUECIE wip"
T

H.B. AHWIWEHKD

The withdrawal of NTU "KPI" indicates that
feature training module Poliakov M. is the
use of physical and virtual models of remote
laboratories GOLDI Technische Universitat
limenau (Germany) and ZNTU (Ukraine) and
LD language IEC 61131-3 standard for the
design of control systems for industrial
controllers.

Materials training module can be used as
a textbook by students NTU "KPI" studying
mechatronic systems, control systems of
electrical machines and apparatus, etc..

Reviewed signed by Professor of the
Department "Automated electromechanical
systems"” NTU "KPI", doctor of technical
sciences, Anischenko NV.

Mykhailo Poliakov
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Analysis of the questionnaires on company‘s
satisfaction

« Satisfaction Questionnaire course provided the following companies:

« The department of electrical and electronic devices. Faculty of Electrical
Engineering. Zaporizhzhya National Technical University. Reviewed
signed by head of the department of electrical and electronic devices
ZNTU Dr. Sci. Sciences, prof. Andrienko PD.

« Company "Energoavtomatizatsiya" (Zaporozhye, Ukraine). Reviewed
signed by the Deputy Director of Development / Deputy Director of
Development> Ph.D. / PhD Alexander Sahno / Alexandr Sakhno/

«  Company "SRI Converter" (Zaporozhye, Ukraine). Reviewed signed by
Director General of "SRI Converter" Kristal AG

«  PJSC "Ukrtelecom" review group has signed Head IT - infrastructure
Zaporizhia branch of PJSC "Ukrtelecom" Shcherbina EV.

Mykhailo Poliakov
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Analysis of the questionnaires on company's satisfaction

5t 1ICo-op project meeting

ARKETE VIORIETBOPEHHOCTH KOMITAHNN
PEIVAETATAMEA 00y HeHus
Yaakoesmsiii pyKOBOAMTENL KOMNAHHN!

Baul cOTPYAHUK NPHHUMAT YMACTHE B OLHOM W3 HAIIMX KypcoB. [INR ynyuIIEHWS KouccTr

LTI e e e e Recommendations on the content of

3ANOTHHR ITY AHKCTY

Bk o training, duration, methodology:

> lab, which is used in the course, in terms of

P ] "electromechanical equipment  energy-
| HEHHIO, IPHHECHA JIH  Kypea, | aa

’ "ﬂﬁ B T appropriate to use a continuous model based

pe"ﬂw;::"ism poeadlely T e control feedback.
v Obiio Ou |M§:EJB:UB§E:T:&?;?::BE nal PHH  BHELHIOK cpeay‘ - -
e lab environment (impacts on the flow control
system), and the dynamics of the technical

Humaane  womnamuu: Ka@e'lpa mln*p UECKHX W MEI(TpoHIli.Ix annapatoe.
[ = B Tax cebe Hesnauumnhm' . . .
—_—— physical models for specific professions
1.3 Mo sawemy :mcumo BbL10 TH | aa
|
e o, ~intensive industries."
Hﬁ Ha CHCTEMY ynpawleuuu) W AHHAMMEY TEXHHUYECKOTs COCTOAHMA
T state of the control object.
6/ I /L Anapuenxo

et e dneporsont et et |t js advisable to extend the range of remote
‘ Goabwen .
e I "electrical machinery and apparatus" and
‘ chanauc CHPOBAHIEIM COOTHOIIEHHE MEKTY i
R | 2.In addition to logic control models
e S e e e 3. It would be useful to simulate the remote

Mykhailo Poliakov
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Offer Course lecturer Poliakov M. to improve the R
course Contol systems..

1. To provide the ability to add new physical models in laboratory
GOLDI universities that use this laboratory. For this purpose,
described the information protocol, electrical, structural interface
between the Bus control unit and Bus protect unit, lab server.

2. Ensure the physical models remote lab GOLDI must be
programmed in industrial controllers standard IEC 61131-3
programming languages, such as LD, FBD, SFC languages.

3. Provide the ability to enter the event flow control physical models
remote lab from a user's batch file.

Mykhailo Poliakov
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Contact Information

Address:
Zaporizhzhya National
Technical University
Zhukovskogo Str, 64
Zaporizhzhya
Ukraine 69063

E-mail:
polyakov@zntu.edu.ua

Telephone:
+38-061-7698259
(Electrical and Electronics
Apparatuses Department)

Ukraine

Mykhailo Poliakov
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