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Coraamenue No
0 BBIIIOJHEHHH KOMIJIEKCHOI0 NPOoeKTa

r. Pocros-Ha-J{oHy, Poccuss  «__ » 2021r.
denepanbHoe rocyJapcTBeHHoe
ABTOHOMHO®E oGpa3oBaTejlbHOE yupexgeHne

soiciiero obpasosanusi «IOsubli (enepanbHbIH
YHHBEPCHTET», UMEHYEMOE B JallbHEUIIEM JODVYy»,
B JIMIE HpOpEKTopa IO OPraHM3alluM Hay4yHOH H
HpOEKTHO-MHHOBAIIMOHHON HestensrocTH IlleBueHKo
Wuupr  KOHCTAHTMHOBHBEL, — AEHCTBYIOIEro  Ha
OCHOBaHHUH JoBeperHocTH oT 23.09.2015 r. Ne 218.01-
14/256, ¢ opmoit croponsl, ¥ HanuonanpHei Hay4HO-
TeXHU4YeCKHH yHUBepcuTeT 1['aOCIOH, MMEHYeMEIH B
nanpaeiimeM NKUST B smue Tuen-Llopur Iy,
nexada u npodeccopa Kommmemxa 3JeKTPOTEXHUKU H
KOMITBIOTEPHEIX HayK, YHHBEpCHTET WM. 17 aBrycra
1945 r., Cypabas, HMupomesus, uMECHyeMOe B
panpHedimeM «YHTAI™, B jmue mnpopekropa Io
buHancaM ¥ pecypcam Perro XacTUIXKAHTH,
meffcTByfomelfl Ha OCHOBAHHWM [OBEPEHHOCTH OT
18.11.2013 1., Ne. 096/SK/YT-C/X1/2013 ¢ mpyroit
CTOpOHEI, COBMECTHO KMMeHyeMele «CTOPOHE, a II0
ornensHoctd — «CTOpoHay, NpUMHMMAas BO BHUMAaHHUE
MHOTOJIETHEE HAYYHO-TEXHUYECKOE COTPYHHUYIESCTBO
(mapTHeperso) CropoH u nofanHyro IOOVY 3asBky Ha
yyacTHe B KOHKYPCHOM OTOOpe HAYYHEIX INPOEKTOB
«Hayku  Oymyliero», OpraHH3aTOpOM — KOTOPOro
spugercs JlemapraMeHT HAyKd M TEXHOJOTHH
MunuctepctBa 00pa3oBaHES M Hayku Poccuifckoi
Qejiepani, B paMKax ~ KOHKYPCHOH  JacTH
prHAHCUPOBAHMA rocyIapCTBEHHOrO 3aaHusI
(mamee — MPOEKT «HAyKH Oymymero»), B IeX
BEITIONIHEHKS KOMIUIEKCHOI'O IPOEKTa, 3aKITIOYMIH
gactosmee Coryariesne 0 HIKECIELYIOIEM.

Crarses 1. IIpenmer norosopa

1.1. Ipeamerom Hacrosmero CorfallieHus sBIIETCS
KOMIIeKkcHOe BeImonuenue CTOpOHaMH HAYYHOIO
npoexta 1o Teme: «Mccnemopanue W paspaGoria
TEXHONOTHI XNOJyYeHHsi HOBBIX MATEpPHAJOB Ha
OCHOBE TEXHOTE€HHOr0 ChIpbSl H JHATHOCTHKH
COCTOSIHUSI KOHCTPYKUHH C HCHOJb30BAHUEM
METOHOB MATEMATHYECKOr0 MOJEIUPOBAHHNSA H
HATYPHOI0 BKCHepHMeHTa» (fanee — KOMIUIEKCHBIH
IPOEKT), COCTABHOM YaCTBIO KOTOPOTO  ABJLIETCA
TIPOEKT «HAYKH OyTyIIero», Ha YCIOBUIX HACTOSIICTO
Cornamenus.

1.2. Croponsl JIOTOBOPHMIIUCE, 9TO
OCHOBHBIMM IeNsIMM M 3ajadamMd  paboT 110
KOMIIIEKCHOMY ~HpoekTy amst Kaxuod CropoHE!
SIBJISFOTCA

H0DY:
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Agreement Ne
on integrated project implementation

City of Rostov-on-Don « » 2021

Federal State Autonomous FEducational
Establishment of Higher Education Southern
Federal University hereinafter referred to as
SFedU, represented by Inna K. Shevchenko, vice-
rector for research and innovation, acting under the
power of attorney No. 218.01-14/256 dated
23.09.2015, of the one part, and National
Kaohsiung University of Science and Technology
hereinafter referred to as NKUST represented by
Tien-Tsorng Shih, Dean and Professor, College of
Electrical Engineering and Computer Science,
University of 17 Agustus 1945 Surabaya,
Indonesia hereinafter referred to as UNTAG
represented by Retno Hastijanti, Vice Rector for
Finance and Resources acting under the power of
attorney No.  096/SK/YT-C/X1/2013  dated
18.11.2013 of the other part, jointly referred to as
Parties and individually as Party, given long-term
scientific cooperation (partnership) and in order to
implement a joint research project SFedU applied
for a research project competition Sciences of the
Future, organized by Science and Technology
Department of the Ministry of Science and
Education of the Russian Federation in terms of
state funded task (hereinafter — project Sciences of
the Future), concluded the Agreement as follows:

Clause 1. Subject Matter

1.1. Subject matter of this Agreement is an overall
implementation of the project “R&D of
processing technologies of advanced materials
based on technogenic raw materials and state
diagnostics of constructions by using methods
of mathematical modeling and natural
experiment® by the Parties under the terms of this
Agreement (hereinafter — integrated project), with
its integral part to be a project Sciences of the
Future.

1.2. Parties concluded that the main
objectives in terms of the project for each Party
are:




Henu: Pa3paboTka ¥ yCOBEPIIEHCTBOBAHME METOMOB

HCCIIeIOBaHMA HAIPSDKEHHO-Ae(POpMHUPOBAHHOTO
COCTOSIHUA u JMarHOCTUKH KOHCTPYKLIHHA
(cTepIKHEBEIX KOHCTPYKUHMH c nedexramy,

METaIUIOKOHCTPYKUH, 0605I0Yek, paboTaromux 3a
TIpeJIeIoM YIPYTOCTH TIpH OONBIIMX IEPEeMELICHUIX,
KOMOO3WTHEIX ~ obomouex ¢ 3(QdeKTHBHBEIMU
cBOMCTBaMH TrallieHust BuOpaiuiil), H3roTaBIMBaeMBIX,
B TOM 4YHCJe, C WCIIONB30BAHMEM IIEPCIEKTUBHEIX
CTPOUTENBHEIX MAaTEPHANOB U3 TEXHOTEHHOIO CBIPBS,
JIEMOHCTPUPYIOIHMK BBEICOKHE (QH3UKO-MEXaHHICCKHE
CBOMCTBA M SKCIUTyaTalldOHHBIE XapaKTEPUCTHKH.

Bagaum: (1) mccrnemoBaHHe QUHKO-XMMHUYIECKHX H
(UBUKO-MEXAHUIECKIX CBOMCTB TEXHOTCHHOI'O CHIPhS
¢ paspaboTKOi KpUTEpHeB OLIEHKH KauecTBa OTXOMOB;

(2) MoIenmHpoOBaHUE COCTABOB U TEXHOJOTHH
H3TOTOBJIEHUS NEPCIEKTUBHEIX ~ CTPOMTENBHBIX
MATEPUANOB Ha OCHOBE MCCIELYEMOIO TEXHOIEHHOIO
CEIPBS];

(3) wucciemoBaHue KOJNeOATENBHEIX IPOIECCOB B
CTEPXKHEBOR KOHCTPYKIMH c nehexToM
IPOCTPAHCTBEHHOM  KOHQUIypallud Ha  OCHOBE
YUCIEHHOT0 ¥ aHATUTHYECKOTO MOJIEIHPOBAHNS;

(4) paspaboTKa METOROB UAEHTH(QUKAUMH [1apaMeTPOB
o6seMHOr0 JedeKrTa Ha OCHOBE pelneHHsa obpaTHOH
33184y ¥ BEIIOJHEHMS HATYPHOIO 3KCIIEPUMEHTA;

(5) wuccnenmoBaHME KOHLEHTPAIMH HanpsDKEHUH B
KOHCONBHEIX  DJJIEMEHTAaX  METalNIOKOHCTPYKIHit
(cTyyad TOCTOSHHOH M IEPEMEHHOM  TOJIIMHEL
KOHCOJIH, & TAKKE €€ aHU30TPOIIHI);

(6) wmccnenoBaHue HaIPHKEHHO-AeQOPMUPOBAHHOTO
COCTOSHMS KyCOYHO-OIHOPOIHOIO CTEPKHS CIIOXKHOH
bopMmEl;

@) pasBUTHE METOJOB MaTeMaTHIECKOIro
MOJIETMPOBAHHKS B 3afadaX GOPMOBKH 000N0YEK;

(8) pasBuTHE HENMHCUHOM TeOpMM U MOJeNeH
obonoYyex IS TreHepaldy OONBIIMX YCHIMA |
TiepeMeIeHUH;

(9) amamm3 KoneGaHuil KOMIO3UTHEIX 000JIOUEK,
COZIEpIKAINMK CIIOH CO CBOMCTBAMU ayKCETHKA,;

(10) co3nanue pacueTHBIX NMPOTPAMMHEIX KOMIIIEKCOB
I HeoOXOMMMEIX Ams ux GyHKIHOHUpoBaHMS 6a3
TaHHBIX.

HKYCT:
Ienu: (1) Paspaborka u COBEPIICHCTBOBAHKE
METOJIOB HCCTIENOBaHUA TIOIBOJIHEIX
KOHCTPYKIMOHHEIX ~ MaTepuanoB ¥ JaTIHKOB

ABTOMATHYECKOr0 MOHHMTOPMHIA, 4 TakkKe CHCTeM
IIMCTAHIIHOHHOI0 MOHWTOPMHTa M [IPeIOTBpaIlCHU]
PUICKOB.

(2) Tlposemenme wWCCHEIOBaHMH TO paspaboTke

P81

SFedU:

Goals: Development and improvement of the
research methods of stress-strain state and
diagnostics of constructions (rod constructions
with defects, metallic constructions, shells
operating outside the elastic limits at great
displacements, composite shells with effective
properties of vibration damping) manufactured,
including with using promising building materials
from technogenic raw materials, demonstrating
high physical and mechanical properties and
exploitation characteristics.

Problems: (1) study of physical-chemical and
physical-mechanical properties of technogenic raw
materials with the development of estimation
criteria of waste quality;

(2) modeling compositions and processing
technology of advanced building materials based
on the considered technogenic raw materials;

(3) study of oscillation processes in rod
construction with defect of spatial configuration
based on numerical and analytical modeling;

(4) development of identification methods of the
parameters of spatial defect based on solution of
reverse problem and fulfillment of natural
experiment;

(5) study of stress concentration in consol elements
of metallic constructions (the cases of constant and
variable thickness of consol, and also its
anisotropy);

(6) study of stress-strain state of piece-wise
homogeneous rod of complex shape;

(7) development of the mathematical modeling
methods for the problems of shell molding;

(8) development of non-linear theory and shell
models for generation of great forces and
displacements;

(9) oscillation analysis of composite shells,
including layers with properties of auxetics;

(10) development of computer software and data
bases required for its operation.

NKUST:
Goals: (1) Development and improvement of the
research methods of underwater construction
materials and automatic monitoring sensors, as
well as the remote monitoring and risk prevention
systems.




(OTOKATATUTHIECKUX IOy TIPOBOIHMKOBEIX
MaTepranoB IJisI MCIIONB30BaHMSA B [EPCHEKTHBHBIX
qyBCTBUTENBHEIK SJIEMEHTaX U (OTOKATATUTHICCKUX
IpUMeHeHU B HCCNENOBAHMM  OpraHMYecKMX
3arps3HUTENed, TaKuX KaK CTOMKue OpraHpdecKde
sarps3uureny (CO3). '

(3) HccnemoBanue ®  paspaboTKa MeXaHH3Ma
dusuyeckoro ynadeHHs 3arpsAsHeHus C  LEJBI0
nosemmerus  sddexrusroctn  yuanemua CO3  co
CHIDKEHMEM OOIMX  3arpaT Ha  obecreveHue
pa3paboTKH, HOLAEPKUBAIOIIEH SKOIOTHIO.

Bagagu: (1) msyueHHe GU3UKO-XUMHUYECKUX U
bU3HKO-MEXaHHIECKAX CBOMCTB TEXHOTCHHOTO CBIPhS
¢ paspaboTKOM KPHTEPUEB OLEHKM Ka4ecTBa OTXOJOB;

(2) MOJETMPOBaHHKE TIO{BOAHEIX MOPCKIX (PU3MYECKUX
U XMUMHUYECKHX IIPOLIECCOB;

(3) wmccnenoBaHWE AaBTOMATH3MPOBAHHEIX — CHCTEM
JICTAHIIMOHHOTO MOHMTODHHIa  Ha  OCHOBE
YUCIEHHOTO ¥ aHAIMTUYECKOTO MOJEIMPOBAHYIS,

4) pa3paboTka cHcTeM aBTOMAaTHUIECKOIO
MOHHMTOPHHIa JUIL IIPEJOTBpAllieHus pucka IIpH
MEXaHU3ME  paHHEro  IIPeXyNpeXICHUs;  TaKuM
06pa3’oM, MOBPEXIEHUS MOJBOMHBEIX KOHCTPYKIIH,
BEI3BAHHEIE M3MEHEHWEM KiWMara, MOTYT OFBITE
CMSITIEHE];

(5) paspaborka TepeNOBEIX (OTOKATAIMTHICCKUX
MATEpMANlOB Uil  YIOBIGTBOPEHHS MOTpeOHOCTEH
npomsiieHHEEX CO3 OUMCTKH CTOYHEIX BOJ, 8 TAKKe
HEOOXOIMMOCTH  peabHIuTalyd  3arpsA3HEHHBIX
yUacTKOB; TakuM o0OpasoM, OOmHe pacXoisl Ha
BOCCTAHOBHUTENBHEIE PAGOTEl MOI'YT OBITH CHIDKEHEL, &
ux 5GPEKTHBHOCTE YIIydIIUTECS;

(6) passuTHE INEPENOBEIX  (OTOKATAIMTHICCKHX
MaTeEpUAlOB ¢  KpPacHEIM  CMEINeHMeM  JUId
YIOBIETBOpEHks IOTpeGHOCTeH IpoMEimieHHbx CO3
OUMCTKM CTOYHEIX BOJ, a TakoKe HEOOXOMUMOCTH
peabunuTaliyl  3arPA3HEHHBIX ~ YYacTKOB;  TaKuM
06pa3om, obliIee PacCMOTPEHHE TIOTPEONEHIS SHEPTHH
MOKET OBITh YMEHBIICHO, & SHEPTHUs COKOHOMIICHA,;

(7)  paspaboTka  METOHOB  MaTeMaTHIECKOIO
MOIeTVPOBaHUS UL pa3paboTKu
BEICOKO3((EKTUBHOTO ~ MeXaHH3Ma  (U3UUECKOro

yIaneHHs 3arps3HeHus, TakuM o6pasoM, YTOOHI
KOMIIEHCHPOBaTh He3Q(PEKTUBHOCTE TPaJHMIMOHHBIX
XAMHWYECKUX PaCTBOPOB;

(8) paspaboTka KOMIIBIOTEPHEIX —IPOTpaMM M
TpeGOBaHMH, Ha OCHOBE IIOJNYYSHHBIX MaHHBEIX, X
obmielt HHTErpHPOBAHHON CHUCTEME YIIpaBJICHHU 1A €€
YCTOUUMBOro QyHKIMOHMPOBAHHA.

YHTAIL:
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(2) Perform research to develop photocatalytic
semiconducting materials for the application in
advanced sensing elements and the photocatalytic
applications in treating organic contaminants, such
as persistent organic pollutants (POPs).

(3) Research and develop physical removal
mechanism to enhance POP removal efficiency
with added value in reducing overall treatment
costs to ensure a sustainable development.

Problems: (1) study of physical-chemical and
physical-mechanical properties of technogenic raw
materials with the development of estimation
criteria of waste quality;

(2) modeling underwater marine physical and
chemical processes;

(3) investigate remote sensing and automatic
monitoring systems based on numerical and
analytical modeling;

(4) developing an automatic monitoring systems to
prevent risk in an early warning mechanism; thus
underwater construction damages caused by the
climate change can be mitigated;

(5) developing advanced photocatalytic materials
to fulfill the needs of industrial POP wastewater
treatment and the needs of remediation of the
contaminated sites; thus, overall remediation costs
can be reduced and efficiency improved;

(6) developing red-shifting advanced
photocatalytic materials to fulfill the needs of
industrial POP wastewater treatment and the needs
of remediation of the contaminated sites, thus,
overall treatment energy consumption can be
reduced and energy saved;

(7) development of the mathematical simulation
methods for the design of high efficiency physical
removal mechanism, thus, to compensate the
inefficiency of traditional chemical solutions;

(8) development of computer software and data
based requirements for the overall integrated
management system and for its sustainable
operation.




Iean: Ilonydyenuwe anpTepHATUBHEIX WCTOYHHMKOB
SHEPIUM ¢ WCIONB30BAHUEM CEbCKOXO3IHCTBEHHBIX
OTXOHOB s 0OpabaThIBarOEeH NPOMBIIUIEHHOCTH H
IOMAIIHETO  XO3SMCTBa, pa3paboTka MAaTPHYHBIX
KOMIIO3UTOB Ha OCHOBE IIAKa, apMUPOBAHHOIO
METANIMYECKAM AaJFOMUHHEM M aBTOMOOHMIBHEIX
KOMIIOHEHTOB, MCCIeJOBaHue u paspaboTka Owuo-
MaTepHaloB JJii VCKYCCTBEHHOH pyKuW, ympyro#
KUHETHKH HCKYCCTBEHHOH pPYKM, XapaKTepUCTHK H
aHany3 JAHHEIX JUISI KOMIIOHEHT OMO-MaTepHalioB,
aIanTUpYIOIMX ~ JATYHK K  HepBaM pyKH, H
BBITIOJTHEHHUE aHalM3a IPOU3BOJCTBA.

3agauu:

(1) wmccnemoBaHme CBOMCTB CHPBS M KadecTsa
OTXOJIOB;

(2) MopenWpOBaHME COCTaBEl M  TEXHOJOTHA
IIPOM3BOJICTBA ANFTEPHATHBHOHM BHEPTMH Ha OCHOBE
pPacCMaTPHUBAEMOTO CEIPBS;

(3) paspaboTKa METOIOB HAEHTHDHUKAIMY IAPaMETPOB
nedeKxTa, BEI3BAHHOTO JIABJICHHUEM U FOPCHHUEM;

#) U3y4deHue TIOCTEACTBHA IpUMEHEHHUS
paspaboTAaBHEIX ~ TOBapoR B  oOpabarhiBaollei
TIPOMBIIIIECHHOCTH H B OBITY;

(5) mccIenoBaHke HAIPSHKEHHO-TEGOPMUPOBAHHOIO
COCTOSIHHSI MATPUYHBIX KOMIIO3UTOB Ha OCHOBE IIIJIAKa,
apMMUPOBAHHOIO ~ METAIIMYECKUM  alIOMHMHHEM  C
EJIBIO OTIpEeIeNIEHHMS apaMeTpOB
CBEPXIIIACTUYHOCTH;

(6) mccnenoBaHUe pasMepoB M (GOPMEBI MCKKEHHI B
pe3ynbTate TepMUUYecKodl oOpabOTKHM ~MAaTPUIHEIX
KOMIIO3UTOB Ha OCHOBE IIIaKa, AapMHPOBAHHOIO
METAILTHYECKUM aIFOMUHIEM; »

(7) wWccnenoBaHWe — pAcIpefieNieHus — OCTATOYHEIX
HATIPSOKEHUY, TPUBOISIMK K H3MeHeHWsM (Gopmsl
MATPMYHBIX ~ KOMIIOBHTOB ~ Ha  OCHOBE  IIJIaKa,
APMUPOBAHHOTO METATITMIECKUAM ATIOMIHUAEM;

(8) mccnenoBanue HOBOIO GMOKOMIIO3UTA MY INOMCKA
U XapaKTepusaly{ IIOJXOMSIIEr0 Marepuana Iyt
YenoBeKa;

(9) ympyro#l KUHETHKHM MCKyCCTBCHHOHM pYKH ©

co3jaHMeM OHOceHcopa, KOTOPHIM  PeryiupyeT
OIHOBPEMEHHO HEPBEI PYKH U FOTIOBHOTO MO3I'a;
(10) MaTeMaTH4eCcKoe MOJIETUPOBAHUE u

CTATHCTHYECKHH aHATM3 MAaTepuanoB ¢ 00paGoTKOH
SKCIIEPUMEHTANIBHEIX JaHHEIX,

(11) paspaborka YIyYIIEHHBIX KOHCTPYKUMOHHBIX
MaTepuaioB Ui HCKYCCTBEHHOH pPyKH Ha OCHOBE
06paboTKy pe3yNbTaTOB aHalM3a X HOBOTO IIOAXOXA,
aIanTUPOBAHHOIO K pealnbHOH KOHCTPYKIMH (c
yYEeTOM aCIeKTOB HalpsKEeHHO-Te(pOPMHUPOBAHHOTO
COCTOSHMS, TIPOYHOCTH, THOKOCTH H T.1L.);}

(12) amanus paspyiieHus Ui OUEHKH MCIONHEHHT
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UNTAG:

Goals: Obtainment of alternative energy using
agricultural waste for manufacturing industry and
households, development of bottom ash reinforced
aluminum metal matrix composites for
automotive components, R&D of bio-materials for
elaborating artificial hand, the elastic kinetics of
artificial hand, characteristics and data analysis of
bio-material components, adapting sensor to
nerves of hand, and production analysis.

Problems:

(1) study of the properties of raw materials and
waste quality;

(2) modeling compositions and processing
technology of the alternative energy based on the
considered raw materials;

(3) development of identification methods of the
parameters of defect caused by pressure and
combustion;

(4) study of the effects of application of the
developed goods in manufacturing industry and
household;

(5) study of the stress-strain state of bottom ash
reinforced aluminum metal matrix composites to
determine the parameters of super-plasticity;

(6) study of the dimensions and shape distortion as
a result of the heat treatment of bottom ash
reinforced aluminum metal matrix composites;

(7) study of the distribution residual stresses,
resulting to shape changes of bottom ash
reinforced aluminum metal matrix composites;

(8) study of the new bio-composite to search and
characterize suitable material for human;

(9) study of the elastic kinetics of artificial hand
with producing bio-sensor, which adjusts
simultaneously nerves of the arm and brain;

(10) mathematical modeling and statistical analysis
of materials with experimental data processing;

(11) design of improved construction materials for
artificial hand based on processing analysis and
new approach adapted to real construction
(considering aspects of stress-strain state, strength,
flexibility, etc.);




MaTpHYHBIX KOMIIO3HTOB Ha OCHOBC
apMHUPOBAHHOT'O METaIIHICCKIM AITFOMHHUECM.

[IaKa,

1.3. Cpox BHIONHEHHs KOMIUIEKCHOTO
npoexra: Hagano —01.01.2017 r., oxonvanue —
31.12.2019 1.

1.4. CocTaB U CPOKH BHIIONHEHUS paboT 110
KOMITIEKCHOMY TPOEKTY, 00beM (QHHAHCHPOBAaHUS IO
KaXJOMy 5TaIly, a4 TakKe pacipefeneHHe paboT IO
KOMIINEKCHOMY mpoekTy Mexny CropoHamu OynyT
COOTBETCTBOBATE ONOOpeHHOH K (QHHAHCHPOBAHMIO
3agBKe HAa yd4acTHe B KOHKYPCHOM OTOOpE HpPOEKTOB
«Haykd Oymymero» u omnpejendiorcs [lnanom-
rpa@UKOM  BEITIOJHEHMS KOMIUIEKCHOTO — IPOEKTa
(Ipunoxenue Ne 1 k gacrosieMy Coramenuro).

CraTpst 2. Ycaosus puHAHCOBOro obecneyeHust
paboT o KOMILIEKCHOMY IPOEKTY

2.1. Ilo pesynsraraM KOHKYPCHOIO OTOOpa
Qunancupoarue pabor IODY 1o BEINONHEHMIO
COCTABHO}M YacTH KOMIUIEKCHOTO IIpOEKTa — IIPOEKT
«HayKu OyJIyIIero», OCYIIECTBIseTcs MHUHUCTEPCTBOM
obpasoparus ¥ Hayku Poccutickolt Deneparu (manee —
(pMHAHCHpYIOAs OPTaHU3AIML) B PaMKax KOHKYPCHOH
4acTH PUHAHCHPOBAHI FOCYIapPCTBEHHOTO 3alaHus.

Pasmep Bemenenserx IO®Y  GIOmMKETHBIX
cpefcte  (cybemmam) coctamimser 5000000 (mwirs
MIUUIHOHOB) pyOeH B rof.

Pasmep Quuancosoi mommepxku FODY,
YKa3aHHEI# B HACTOSIIEM IIYyHKTE, MCIONB3YETCS
TONBKO JiJisi (PHHAHCOBOTO OOECTIEYEHNS BBITIOIHEHMUS
pabot cobeTBeHHBIME citamu JODY.

2.2. Oumancuposanue pabor HRYCT 10
BEIIIOJHEHHMIO €ro YacTH KOMILUIEKCHOTO IIPOeKTa
ocymiecTBisercs — MMHHCTEPCTBOM — HAayKHM M
texsonoruit (MHT) u raiiBaHpckUM (QOHIOM CaHAIMST
[IOYBEl ¥ TPYHTOBEIX BOJ, AareHTCTBa IO OXpaHe
OKpYIKAIOMIEH CpeliBl, & TAKKe PasMIHEIMU OHTaMH
LI IPOMBIIUIEHHEIX [IPOEKTOB, TAKUMHK Kak Qopmosa
rpymma (nanee — QUHAHCHPYFOIIAT OPTaHA3ALIS).

Pasmep (umancoBoro obecredenus HKYCT
COCTaBIsieT HA BECh IIEPHOJ BRIIOJHEHWS IPOEKTa
8000000 (Bocemb MWLIMOHOB) py6Omeit wmmx 4000000
(deThIpe MUIUIMOHA) HOBEIX TAHBAHBCKYX JOJIIAPOB.

Pasmep (QuuancoBoit mnopmepxku HKYCT,
YKa3aHHBIA B HACTOSAIIEM IIYHKTE, HCIONB3YETCs
TONBKO M (QDUHAHCOBOTO OOECIIEUSHUs BEIIONHEHNUS
pa6or cobcrrenHEIME cuilamy HKYCT.

2.3. @unancuposanue pabor YHTAL mo
BEITIONHEHHMIO el'0 YacTH KOMIUIEKCHOTO IPOEKTa
OCYIIIEeCTBIIETCS MUHHCTEPCTBOM HAYYIHBIX
HCCIEHOBaHMM W TEXHONOTHMH M BBICIIErO
obpasoBanms pecuybmuxu  Mmmonesus —(mamee —
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(12) failure analysis to estimate the performance of
bottom ash reinforced aluminum metal matrix
composites.

1.3. The term of fulfillment of the
complex project: the beginning — 01.01.2017, the
ending —31.12.2019.

1.4. Structure and terms of fulfillment of
the complex project, amount of financing for every
stage, as well as the distribution of the tasks on the
project between the Parties will correspond to the
application approved for financing which is to be
given for the competitive selection of the projects
“Sciences of the Future” and will be determined by
the Shedule-Plan of the fulfillment of the complex
project (Attachment Nel to the present
Agreement).

Clause 2. Conditions of the financial provision
of the complex project

2.1. According to the results of the
competitive selection the fulfillment of the SFedU
works on the integral part of the complex project —
project «Sciences of the Future”, is fulfilled by the
Ministry of Education and Science of the Russian
Federation (hereinafter — financing organization) in the
frame of the competitive part of the state task
financing.

The budget size (subsidy) allocated for SFedU is
5,000,000 (five millions) roubles per year.

Financing of the works of SFedU
indicated in this article is used is used only for the
providing work fulfillment by the own recourses of
SFedU.

2.2. Financing of the works of NKUST for
the providing work fulfillment is done by the Ministry
of Science and Technology (MOST) and the Soil and
Groundwater Remediation Fund of Taiwan
Environmental Protection Agency and Various
Industrial Project Funders such as Formosa Groups
(hereinafter — funding organization).

Financing of the NKUST is 8,000,000
(eight millions) roubles or $4,000,000NTD (four
millions of New Taiwanese Dollars).

Financing of the works of NKUST
indicated in this article is used is used only for the
providing work fulfillment by the own recourses of
NKUST.

2.3. Financing of the works of UNTAG
for the providing work fulfillment is done by the
Ministry of Research and Technology and Higher
Education of Republic of Indonesia (hereinafter —




(prHAHCHPYIOIIAS OPTaHM3AIIH).

Pasmep ¢umnancoporo obecriedenns YHTAID
COCTABJIIET HA BECh IEPUOJN BBIIOJHEHMA IPOCKTa
2100000 (mBa MHUIMOHA CTO THICSH) pyOnmed MM
600,000,000 (mecTsCOT MIJUIMOHOB) MHJIOHE3UMCKUX
781418

Pasmep ¢QumuancoBoi mommepxku YHTAT,
YKa3aHHLIM B HACTOSIUIEM IIyHKTE, WCIONB3YETCS
TONBKO JjIsi (PMHAHCOBOTO OOEecHedeH s BEIONHEHM
patot coberBenHbMU cunamu YHTAT.

2.4. Hacrosmmee CornanieHde He Tpelfioyaraet
B3aFMOpAacUeToB MexTy CTOpOHAMY,

Crates 3. ®opmel coTpynandecTsa CTopoH

3.1. Kaxpmas w3 CTOpOH IIpH BEIIOTHEHUU
KOMITIEKCHOT'O IIPOEKTa:

3.1.1. Brmondser CBOXO dYacTb paboT B
COOTBETCTBUM C TpeOOBaHWIME (QUHAHCHPYIOLIMX
OpraHmM3an@if, CcoCTaBOM  paboT W CPOKaMH,
sajaHEBEIME B IlnaHe-rpaduke — BBHITOJHEHHS
xommnexcHoro mnpoekra (IIpumoxenme Ne 1 x
gacroseMy COrnaleHyo).

3.1.2. B cIydae HeoDXOAUMOCTH
TIpeNIOCTABISIET HEPPACTPYKTYPY U 0B0pyIOBaHHE.

3.1.3. IlpenocraBisieT HEOOXOMMMYIO IS
HccreoBaHys HHGOPMAIIO.

3.14.  IlpoBogur  HAYYHO-METONHYECKUE
KOHCYNBTAIAH I10 BOIIPOCAM COBMECTHELX MCCIEIOBaHUH.

3.1.5. OcymecTpiser peryispHEH o6MeH
pHbOpMarmell O xone BHIIONHEHHS paboT u
IEpCTIEKTHBAX Ha WX JalbHeHIee BEIIONHEHHE.

3.1.6. Beper Ha ce0s 00A3aTeNBCTBO IO
COXpaHEHMIO  KOH(puEeHIMaNpHOH  mMH(bOpMAaly,
nonyueHHo# ot jgpyroff CTOPOHEI NPH BEIIONHEHHH
KOMITIEKCHOTO IIpOeKTa, B TOM UHcle HH(OpMAIH,
OTHOCSIIEHCS K KOMMepUecKo# TakiHe, IepCoOHaIbHEIM
IaHHBIM., '

3.1.7. IlpemocraBisieT HHGOPMAUMIO |
JTOKYMEHTEI O BBIIIONHEHHM KOMIUIEKCHOIO IPOEKTa U
[ONy9EHHBIX ~ pe3yNbTaTaX, HEOOXONMMEX LI
IpeIOCTaBICHUSL OTYETOB (bHHAHCHPYIOIIUM
opraauzanuaM CTOPOH.

3.1.8. HampapisieT cHelMajucTOB B UEILX
COTJIACOBAHMSA TEXHWYECKHX TpeOOBaHMH, MPOBOAUT
KOHCYJIBTAIMH, OKa3bIBAaeT TEXHHYECKYIO MOMOIIL H
T.I.

3.2. B cnydae HeoGXOHMMOCTH OOECIIEUHTE
KOH(PUIEHIMAIBHOCTE HEKOTOPHBIX CBEJICHUH,
OTHOCAIIMXCS K IOJNydYaeMBIM  pe3ylbraTaM
KOMIUIEKCHOro  mpoekta, CTOpOHEI — 00s3yrOTCS
3aKIIOYMUTEL COrMIAllieHye, YCTaHaBIIMBatomee I 3THX
CBENCHHI pEeXUM OXpaHbl  KOH(MIEHIHANBHOH
pHGOPMAIMM, W  3aKIIOYMTH  COOTBETCTBYOIIHE
COTJIAIIEHMS CO CBOMMM paOOTHMKAMU, KOTOpPHE
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funding organization) in the frame of the competitive
part of the state task financing,

Financing of the works of UNTAG is
2,100,000 (two millions one hundred thousands)
roubles or 600,000,000 (six hundred millions)
Indonesian Rupiah.

Financing of the works of UNTAG
indicated in this article is used only for the providing
work fulfillment by the own recourses of UNTAG.

2.4. The present Agreement does not
involve mutual settlements between the Parties.

Clause 3. Forms of cooperation of the Parties

3.1. Each Party while fulfilling the
complex project: ,

3.1.1. Accomplishes its own part of works
in accordance with the requirements of the
financing organizations, structure of works and
terms set in the Schedule-plan of the complex
project fulfillment (Attachment Nel to the present
Agreement).

3.1.2. Provides the facilities if necessary.

3.1.3. Provides the information necessary
for the research.

3.1.4. Carries out scientific-methodological
consultations regarding mutual research.

3.1.5. Carries out regular information
exchange about the. process of works and their
further perspectives.

3.1.6. Takes responsibility for keeping the
confidential information received from the other
Party while fulfilling the complex project
including the information referring commercial
secret, personal data.

3.1.7. Provides information  and
documents about the fulfillment of the complex
project and received results, necessary for the
reports required by the financing organizations.

3.1.8. Sends specialists with the purpose
of coordination of the technical requirements,
carries out consultations, lends technical support
and so on.

3.2. In case of necessity to provide
confidentiality of some data of the project results
the Parties are obliged to make an agreement with
security arrangement for these data and to make
agreements with their staff in charge of these data.




00IIaIat0T TAKUMH CBEIEHUAMY.

3.3. CropoHH! HCHMEHHO YBEIOMIISIOT IPYT
npyra B TedeHue 5 (MATH) 1Hed CO AHSI HACTYMICHUA
COOTBETCTBYOIIX 0OCTOATENLCTB O:

- COKpAICHWH WIM IIOJHOM IpeKparieHHH
buHaHCUPOBaHKA KOMILIEKCHOTO IpOeKTa
(uHaHCHpYIOIIEH OpraHu3aluel;

- HEBO3MOXKHOCTH TIONYYEHMS OXHIaeMBIX
COBMECTHEIX pE3yJbTaTOB KOMIUIEKCHOIO IPOEKTa
w(unm) HeLEeNeco00pa3sHoCTH TPOZOIDKEHUS
KOMILIEKCHOIO IPOEKTa ¢ YKa3aHHEM B YBEHOMIICHMU
TaKux 0OCTOSTENHCTB U NPUYMH.

Cratbs 4. IlpaBa Ha pe3yabTaThI
HHTEJLIEKTYAIBHON (HAYIHO-TEXHHYIECKOH)
JIesITeILHOCTH

4.1. TlpaBa Ha pPe3yIbTATE KOMIUICKCHOTO
Hpoekra,  BKIIOYas  [paBa  Ha  Pe3yJbTaThl
HHTEJIEKTyalbHOU (Hay4YHO-TEXHUIECKO)
NESITeNIFHOCTH, — NOJJieXalhe INpaBoOBOM  OXpaHe
(namee — pe3yJNBTATHl HHTEINEKTYyalbHOH (Hay4HO-
TEXHWIECKOH) JesTeNBHOCTH), MOy 4EeHHEBIE
CroponaMu COBMECTHO npu BHITIONHEHUHA
KOMIIIEKCHOTO ~ IIpOeKTa, TpPHHAJIEXAT PaBHOU
creregn obewM CTOpoHaM, HIHM B COOTBETCTBHHU C
ycTaHoBIEeHHEIM CTOpOHAMH BKIIAIOM.

4.2. IIpaBa Ha pe3yaBTaTEL
HHTEIUIEKTYalbHOM (Hay4HO-TEXHHIECKOH)
NEeSTeNFHOCTH, MoNydeHHsle Kaxpod us CrTopoH
CAMOCTOSTEIIFHO TIPH BEIOJNHEHNUH CBOeH JacTu paboT
B paMKax KOMIUIEKCHOIO IIpOeKTa, IpHHAIUIeKAT
Cropone, co3IaBIIeH TakoH pe3ybTaT.

43. Pemenmss O IyONMKalUM pe3yJIBTaTOB
COBMECTHBIX  HMCCIIEOBaHUH 10  KOMIUIEKCHOMY
[IPOEKTy B HaydHBIX JXypHaNax WM KOH(epeHIMIX
npuHMaroTcess CTopoHaMi COBMECTHO.

4.4, Hacrosmee Coryalesme He
OTpaHUYUBAET CropoHsl B HCITONB30BaHUHU
pesyIbTaTOB HaY4HBIX HCCIIeIOBaHMH,
IPOM3BEJECHHEIX CaMOCTOSATENBHO, IO BCTYIUICHHSI B
cuny Hacrosinero Cormnamienus, B TOM HHCIE ¥ B
CcIy4ae PerucTpaldy aBTOPCKUX IIPaB.

4.5. TIpy MCTIONB30BAHAH TIPEIIECTBYIOMEH
HHTEINIEKTYANbHOM COOCTBEHHOCTH TPH BBINOIHEHHH
KoMIIIeKkcHoro npoexra CTOpOHBI OynyT 3aKIIOYaTh
TOTIOTHUTEIbHEIE THLEH3UOHHEIE OTOBOPHI, KOTOPHIC
Oy@yT SBIATBCS IPEAMETOM  CaMOCTOATEIBHOTO
BauMojeicTBIsI CTOPOH.

Cratbs 5. JlonoJHATENLHbIE YCIOBHS
5.1. Tonoxemuws mm 3.1.6. m 3.1,
gacrosmero CornalieHuss HE paclpOoCTPaHsIIoTCsS Ha
ciydau, Koraa Jo6Gas u3 CTopoH 00s3aHa pasTiacuTh
KOHGUIEHIMATBHYIO HHPOPMALMIO  KOMIIETCHTHBIM
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3.3. The Parties notify each other in a
written form in 5 (five) days term about the
following:

- cutbacks of funding or the complete end
of funding the integral project by the financing
organization;

- impossibility of gaining the expected
mutual results of the integral project and (or)
inexpedience of the continuation of the integral
project with the reasons and circumstances
indicated in such notification.

Clause 4. Intellectual Property Rights

4.1. Property rights for project results,
including property rights subject to legal
protection (hereinafter — intellectual property)
obtained by the Parties when implementing the
complex project, belong to both Parties equally or
according to scope of efforts made by the Party.

42. Intellectual property rights obtained

‘by each Party separately when implementing its

own scope of work in terms of the complex
project, belong to the Party that made that.

43. Decisions to publish joint research
results of the integrated project in journals and
conferences are taken collectively by the Parties.

4.4. The present Agreement doesn’t limit
Parties in using intellectual property obtained
before signing this Agreement and having
copyright registration.

4.5. Using background IPR when working
on the complex project the Parties are to conclude
other supplementary license contracts which will
become subject to independent cooperation of the
Parties.

Clause 5. Additional Clauses
5.1. Issues 3.1.6 of the Clause 3.1 of the
present Agreement don’t reach cases when any of
the Parties has to disclose confidential information




opraaM B  COOTBETCTBMH C  TpeOOBaHYIMH
3aKOHOZATENHCTBA T[OCYHAPCTB  JOTOBAPHUBAIOIIMXCS
Cropo=. :
5.2. B mactosmee CornamesHue MOTYT OBITh
BHECEHEl W3MEHEHMsS U  JONOJHEHUsS, KOTOpHIE
CUMTAIOTCS JeHCTBUTENEHBIMHE, €CIIM OHH COCTABJICHEI
B THCHMEHHOM (QopMe M IIOANMCAHEL KaXIOH H3
CtopoH.

5.3. CTOpOHEI CBOEBPEMEHHO MHQOPMUPYIOT
Ipyr npyra o060 BceX CyUIECTBEHHBIX H3MEHEHIIX,
BIIMSTFOLIAX Ha BBITIOJTHEHUE HACTOSILETO
CornameHnus.

5.4, CTOpOHHEl NpHIOXAT BCEe YCHIMA A
TOro, 9TO6E MHUpPHO YpPEryJIMpoBaTh KOHMIMKT HIH
pasHornacus, KOTOpEIE MOIYT BO3HHKHYTE B XOZE
COBMECTHOIO HAYYHOI0 COTPYIHUYECTRA.

5.5. Pacropxenune Hacrosmero Coramesus
JIOTyCKaeTest 10 cornamenuto CTOpoH.

5.6. Jhobas w3 CropoH BIpaBe B
OJIHOCTOPOHHEM TIOPSNKE OTKA3ATECS OT HCIIONHEHUS
nacrosiero CoTrnalenys, MHCEMEHHO yBEIOMHB 00
stom fipyryro CtopoHy. IIpu 0HOCTOPOHHEM HOPAJKE
orkaza CTOpOHEI OT MCIOJHEHHS HACTOSIMIETO
Cornamenus, CornameHue CIUTAETCS PACTOPIHY THIM
c JIaTHl IIOJLy4eHHs JpyTo# Cropono#
COOTBETCTBYIOIIEr0 IHCHMEHHOTO YBEIOMIICHUS, SCIIH
fomee TO3NHsiA Jara He OyJeT YyCT4HOBIEHa B
YBEIOMIICHUH.

CraThbs 6. 3akaounTe/IbHbIE HONOKEeHH S

6.1. Hacrosmee Cornamense BCTyHacT B
cuy, B clydae npusHaus 3aseki IOV nobeausmiei
B KOHKYpPCHOM OTOOpEe HayYHBIX IIPOSKTOB «HAYKH
6yaymero» # GMHAHCOBOTO OOeCHeYeHHs BEIIONHEHUS
pa6ot To xomrexcroMy npoexra HKYCT u VHTAT, ¢
maThl Hadyalla BEITOMHEHMS KOMIUIEKCHOTO IIPOEKTa,
ykazaHHOH B I1. 1.3. HacTosmero CornameHus.

6.2. Hacrosmee CornameHue HEUCTBYET O
OKOHYAHMS  CpOKa  BEITOJHEHHS  KOMINIEKCHOTO
MPOEKTA.

6.3. Bo BceM OCTalbHOM, 4YTO0 He
IpenyCMOTPEHO YCIOBUSAMHU HACTOSIIETO
Cornamesus, OymyT TIPUMEHATHCS HOPMEI
3aKOHOMATENLCTBA TOCYHapCTB  JIOrOBAPUBAIOIIMXCS
CtopoH.

6.4, TIlpunoxeHus ¥  JOIOJHUTEIHHEIS
cornamenys K HacrosmeMy CorianieHuro SBISIOTCS
ero HEOTHEMIIEMOM JaCThIO.

6.5. Hacrosmee CoriameHue IMOJIHcato B 2
(IByX) SK3eMIUDIpAX Ha PYCCKOM M Ha aHITHMHMCKOM
S36IKAX, MMEIOIIX OJMHAKOBYIO JIOPHIUIECKYIO CHILY,
110 OJ{HOMY BK3eMIUIApPY HNs Kaxao# us CTOpOH.

Crarbs 7. Agpeca, peKBU3HUTHI
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for appropriate authorities according to current
legislation of the Parties’ countries.

52. Any and all amendments or
supplements to this Agreement shall not be valid
unless made in writing and signed by both Parties.

5.3. The Parties shall notify each other
about all significant changes affecting project
implementation.

5.4. Parties will endeavor to settle
amicably any dispute arising from research
activity.

5.5. Termination of the present
Agreement is allowed provided that Parties
agreement.

5.6. Any of the Parties can withdraw from
the present Agreement provided a written notice to
the other Party. In case of unilateral termination
the present Agreement is deemed cancelled on the
date of getting a note by the other Party and if the
later date is not prescribed by the Agreement.

6. Final Clauses

6.1. This Agreement comes into force
provided that SFedU application wins a research
project competition Sciences of the Future and
funding of the complex project of the NKUT and
UNTAG is arranged, on the start date of the project
fulfillment which is indicated in the article 1.3 of this
Agreement.

6.2. This Agreement is valid till the end of
the project implementation.

6.3. All other matters not covered by the
present Agreement shall be governed by the
current legislation of the Parties’ countries..

6.4. Supplements and other contracts to
this Agreement are its integral part.

6.5. The present Agreement is signed in
two copies in Russian and in English, one copy for
each Party and each of the same legal force.
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oT«__ » 20 r. Ne
IAH-TPADUK
BHUTOJHEHHS KOMILIEKCHOI'0 NPOEKTA
OT4yeTHBIA O6rem O6rem O6prem
N | Hamwesosarmme Conep:xanue Ilepeyens NOKYMEHTOB, nepHo] MO $uHAHCH- ¢uBaHCH- ¢uBaHCH-
BLITOJHSEMBIX paGoT ¥ | pa3pabarThiBaeMbIX HA 3TANAX, 3TANY pOBAHMSA POBAHUS poBaHusA
sTana aTana "
MeponpusTHH H 03KMIaeMBble pe3yabTaThl (wagano — I0®yY HI'MVY YHTAT
OKOHYAHHE) (mua. py6.) (vutm. py6.) | (man. py6.)
Dran | PaspaboTka u Pa6oTel, BeinoaasiemMsie JODY '
1 cosepmencTsos | 1.1. Mccnenosanue TIpomexxyTounsii oTaeT no HUP,
aHVe METOHOB DUMKO-XIMUIECKUX ¥ | IyBIMKAIMY KOH(DEPEHIIH
YICCIENOBAHMA busmxo-mexanmdeckux | PHENMA-2022, 1 monorpadus,
TEXHOTCHHOTO CBOMCTB TEXHOTSHHOTO | XKypHAJEHEIE Iy OIUKAIY,
CHIpBS, CBIPBS ¢ pa3paboTKOH mapexcupyemsle B Web of
MATEpHAalOoB ¥ KpHUTEPHEB OLEHKH Science u SCOPUS;
KOHCTPYKUHH, a | KagecTBa OTXONOB pe3yIBTaTEl HCCIEeJOBAHMA
TaKKe CUCTEM 1.2. Vlccnenopanue PUBUKO-XUMITIECKIX ¥ QU3UKO-
MOHUTOPHHI2 KoNe0aTeNbHEIX MEXaHWYECKUX CBOUCTB
[IPOLIECCOB B TEXHOTEHHOT'O CHIPB; 01.01.2022
CTEPXKHEBOH paspaboTaHHbIEe KPUTEPUH OLICHKH i 5 i i
KOHCTPYKIIMH C KayecTBa OTXOMI0B; 31.12.2022
nedexroM PpEe3yIIbTATEL HCCIeNOBaHIS
IIPOCTPAHCTBEHHON xonebaTensHEIX IIPOLECCOB B
KOH(HUTypalky Ha CTep)KHEBOH KOHCTPYKIUHY C
OCHOBE YHCIIEHHOIO U nebexToM IPOCTPAaHCTBEHHOA
aHAJUTHIECKOTO KOHUTYpalyy; :
MOJIeIIPOBaHIA paspaboTaHHEIE METOMEL
1.3. PazBuTHe METOIOB MaTeMaTHIECKOro
MaTeMaTHIecKOro MOZETMPOBAHHUS B 3a/a4ax
MOJIEITMPOBAHKS B dopmoBxH 060T0UEK
3amadax HOPMOBKU
oborogex
PaGorsl, BeInoHEsAEMBbIe napmuepom HITMY 01.01.2022
1.4. PazpaboTka u TexHUYgecKHe OTYCTEL, - - 3 -
COBEPIIEHCTBOBAHKE Iy O IUKALPY KOHbEPEHIIHH, 31.12.2022
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METOIIOB UCCIECIOBAHUSI
TIOOBOIHEBIX

JXKYpHaBLHEIE CTAaThH B
HY6JII/IKaIII/H/I, crienalbHO

KOHCTPYKITMOHHEIX 0TOOpAHHEIC H3ATeBCTBAMMY
Marepuanos ¥ naraukos | Inpuarep u HOBA.
ABTOMATHYECKOIO PaspaboTaHHEIE METOIEL
KOHTPOJIS WCCIIe{OBAHUS TIOBONHEIX
1.5. Pazpaborxa MAaTEpHAIIOB.
COBEpIICHCTBOBAHNE VcoBepIIeHCTBOBAHHEIS
[IOZBOHEIX CHCTEM ITOJBOIHEIE CUCTEMEL
IUCTaHUIMOHHOTO JMCTaHIIMOHHOIO MOHMTOPHHTIA.
MOHHTOPHHTA U

TIpEeOTBpaIIEHUL

PHCKOB.

Paborsl, BHINOJIHI

emble napmuepom YHTAL

1.6. Viayuenue cBOMCTB
CHIPBS. ¥ Ka4eCcTRa
OTXOIOB,
MOJIETIMPOBaHHE
COCTABOB ¥ TEXHOIOTHH
NPOM3BOLCTBA
ANBFTepHATUBHOR
SHEPIUM Ha OCHOBE
paccMaTpHUBaeMOro
CHIPBS

1.7. Uccnenopanyie
HAIPSDKEHHO-
nedOpMHUPOBAHHOIO
COCTOSTHUS 00pa3loB, HX
PasMepoB ¥ UCKaXKeHHUS
(GOpMEL B pe3yIbTaTe
Tepmprdeckoit 06paboTku
Ha IprMepe HUIaKa,
apMUPOBAHHOTO
METaJlTHIeCKIM
ANFOMUHWEM B
MATPUYHEIX KOMIIO3UTAX
IUIS OLIPEeIETICHIS

Technical reports, publications of
PHENMA-2022 conference in
Springer special topic publication
series and NOVA special topic
publication series.

Research results of the properties
of raw materials and waste
quality, modeling compositions
and production technology.
Texnpdgeckue OTHETEL,
my6nuKarEy KoHepeHIA
PHENMA-2022, cienyaibHo
oTOGpaHHEIEe H3HaTeIECTBAMY
Inpuarep u HOBA.

Pe3yneTaThl HCCIETOBAHMS
HaIpsDKEHHO-Ie()OPMUPOBAHHOTO
COCTOSIHUSL 06pasIoB, X
pasMepOB M MCKaXeHHs GOPMEL B
pe3yIIbTaTe TEPMUYECKON
06paboTKH Ha IpUMepe MITaKa,
apMUPOBaHHOTO METAJINIECKIM
AFOMUHHWEM B MATPHUHBIX

KOMIIO3HUTAaX.

01.01.2022

31.12.2022

0.97
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NapaMeTpoB
CBEPXIIIACTHIHOCTH

1.8. Vlccnenopanme
YIPYro# KMHETHKH
00pa3mos,
MAaTEMATHYEeCKOe
MOJIETMPOBAHHIE U
CTATHUCTHYECKHIH aHallu3
B pobneMe co3gaHus
HCKYCCTBEHHOHA PyKH C
paspaboTko#
fuocerncopa A
OIHOBPEMEHHOHR
PEryIHPOBKY HEPBOB
PYKH ¥ MO3la.

PezybTaThl HCCIEN0BAHIS

YIpPYrOCTH ¥ KHHETHKH 00paslos,

a TaxoKe MaTeMaTHIEeCKOro

MOJACIHUPOBaHUA I/ICKYCCTBCHHOFI

PYKHA.

PazpaboTaHHEIH GHOCEHCOP VLA

OIHOBPEMEHHOR PEryIUpOBKY
HEPBOB PYKH M MO3Ta.

Hroro 3a 2022 1. 0.97
Dran | Uccnenoranue U PaboThl, Beinogasemoie JODY
2 pa3paboTKa 2.1. MopenuposaHue ITpomerxyTounsii oraer o HUP,
TEXHUYECKHU COCTABOB U TEXHONOTHM | ITyOIuKaruy KOHpepeHIHuH
OCYINECTBUMBIX | M3TOTOBIECHMUS PHENMA-2023, 1 monorpadus,
u HePCIIEKTUBHEIX Ky pHAIBHEIE ITyOIMKALAY,
SKOHOMKYECKH | CTPOMUTENHHEIX unpexcupyemsle B Web of
nenecoobpa3HEsl | MaTEpHANIOB Ha OCHOBE Science u SCOPUS;
X MaTepHaioB ¥ | HCCIeLyeMOTO pe3yIETaTHl MOAEIUPOBAHNS
KOHCTPYKIMHA TEXHOT€HHOI'O CEIPES COCTABOB ¥ TEXHOJIOTHH 01.01.2023
2.2. Viccnenopanue M3TOTORJICHUS CTPOUTENBHEIX '
KOHICHTpaIH MaTepuajoB Ha OCHOBE 311 2j2 023 -
HATIPSDKCHUN B TEXHOTCHHOT'O CHIPES;
KOHCOJIBHBIX 3JIEMEHTaX | pe3yJbTaThl HCCIEeNOBaHMA
METATIOKOHCTPY KITHH KOHIIEHTpAIY HaIpDKEHHUHA B

(citygauy IIOCTOSTHHOR U
NePEMEHHOM TOJMIMHEL
KOHCOJIY, a TaKxKe ee
AHM30TPOIIHHN)

2.3. PaspuTue
HEeJIVHEHHOH TeOprH U
MoJenei 00osI0ueK [N

KOHCOJNBHEIX 3JIEMEHTaX
METaJIOKOHCTPY KLV,
HeuHeHas Teoprs ¥ MOJENIH
060oJI0UeK ISl reHepaluyi
BONBIIMX YCUIHH U
nepeMeIe i
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reHeparyy OoNbIIrX
YCHIMH M IepeMeIleHHi

PaGoTel, BeIDOJHSIEMBIE napmHepom HKYCT

2.4. IIpoBenenue
HWcCIeJORAHUMN IO

TexHuaecKye OTIETEL,
ny6uKanuy KoHdepeHus,

pazpaboTe JKypPHANBHEIE CTAThH U
GOTOKATAHUTUIECKIX Iy GIIAKAIVHN, CIIEIHAIEHO
[OJIYIPOBOXHHKOBEIX 0TOBpaHHEIE H3NATENHCTBAMU
MAaTepUaNoB Il Inpuarep 1 HOBA.
[IPUMEHEHHS B PesyneTaThl UCCIEIOBAHUS
[ePCIIEKTUBHEIX (OTOKATATUTUIECKHX 01.01.2023
YYBCTBUTENIBHEIX TIOJYTIPOBOIHUKOBEIX
SIEMEHTAX MATepHaloB, IPUMEHIEMELX B 31 12j2 023 }
2.5. Ilposenenne CEHCOpax U IPY M3YYCHHUU
HCCHeIOBAHUH 110 CTOMKHX OPraHIYeCKuX
pa3paboTke sarpszauTenel (CO3)
(bOTOKATATHTHIECKUX
MAaTepHaloB s
[PHUMEHEHNS IIPH
Y3Y4ECHUM CTOMKUX
OpraHHYEeCKUX
sarpsspurenei (CO3)
PaGorel, Beinoaasevbie napmuepom Y HTAT
2.3. PaspaboTxa MeTonioB | TexHuwdeckue OTIETEL
UNEeHTUQUKAITUN oy OruKanuy KoH(epeHII
napameTpoB nehexra, PHENMA-2023, cienaibHo
BEI3BAHHOTO J@BJEHMEM | OTOOpaHHEIE M3JATEIHCTBAMU
Y TOpEHHEM IMupwrrep u HOBA.
2.4. VccnemoraHue PazpaboTaHHEIE METO/IBI
PpAaCIIpENeICHIS MIeHTUQUKAIIUN TapaMETPOB
OCTATOYHEBIX Ilefl)eKTOB-
HATPSOKCHUH, Pe3yabTaTsl HCCIEI0BAHMUS 01.01.2023
BEIRRAHHEIX OCTaTOYHEIX HATIPSDKECHUMH, - 0.97
BEI3BaHHEIX w3MeHeHwsMu Gopmer | 31.12.2023

M3MEHEHUSIMH (DOPMEL
1UIaKa, apMHPOBAHHOTO
METaJUTNIECKIM

HaKa, apMupOBaHHOTO
METAJUIMYECCKIM aJXOMHUHHEM B
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AJIOMHHHUEM B
MaTPHYHBIX KOMIIO3HATAX

2.5. NMuzaita
YITYUITEHHBIX
KOHCTPYKITMOHHEIX
MaTepHalOoB I
PICKYCCTBEHHOH PYKH HA
OCHOBE aHaNM3a
TEXHOJIOTHH
M3rOTOBJICHHUS U HOBOTO
IoIX01a,
AAIITUPOBAHHOIO K
peanbHOi KOHCTPYKIHN
(c yueToM acIleKTOB
HAIPSOKEHHO-

e OpMUPOBAHHOTO
COCTOSIHHS, IPOYHOCTH,
rUOKOCTH ¥ T.1.)

MATPIIHEIX KOMIIO3HUTAX.
PesynsTaTs! pa3zpaboTKu
YIIYYIIEHHEX KOHCTPYKITMOHHBIX
MAaTEpHANIOB I HCKYCCTBEHHOH

PYKHA.

Hroro 3a 2023 1. 0.97
Dran | HMecnenorague u Paborsl, BeInonasemole OOV
3 pa3paboTKa 3.1. Pa3paboTka MeTONOB | 3aKioduTenbHE otyet o HUP,
MEPCIIEKTUBHBIX | MACHTUQUKAIMN Iy OuKay KOHhepeHIuI
KOHCTPYKUMH, & | rapaMeTpoB 00BEMHOI0 PHENMA-2023, 1 moHOTrpadus,
TaKKe Iedexra Ha OCHOBE JKypHAIBHEIE ITyOIHKaIIAH,
SKOJIOIWYECKH | pelieHus oOpaTHOH unpexcupyemsie B Web of
YUCTEIX U 3a7a49¥ ¥ BBIIOTHEHUS Science u SCOPUS;
[IOIEePIKUBAIOL] | HATYPHOTO paspaboTaHHBIE METOLEL
HX OKOJIOTHIO DKCIIEPUMEHTA uneHTHGUKaIE HapaMeTPOB
TEXHOJOIUH. 3.2. Uccnemnopagye o6pemMHOro Hedexra Ha OCHOBE 01.01.2024
HATIPSDKEHHO- pelneHus 00paTHOH 3a1a4K U - B
nehOopMUPOBAHHOIO BEIIOJTHEHWS HATYPHOIO 31.12.2024

COCTOSIHUS KyCOUHO-
OIHOPOIHOTO CTEPIKHS
CIIOXKHOM (hOPMBL

3.3. AHanu3 xonebanuit
KOMITO3UTHEIX 000II0UeK,
COZIEPIKAINHIX CIIOU CO

OKCIICPUMEHTA;

PEe3yNBTaTHl KCCIEIOBAHM
HATPSDKESHHO-AE(POPMUPOBAHHOTO
COCTOSHUS KyCOTHO-0JHOPOIHOTO
CTEPIKHSI CTIOXKHOH POPMEL;
pe3yIBTaTH UCCIETOBAHMS
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CBOXMCTBaMU ayKCeTHUKa

xonebanui KOMIOIUTHEIX
060I0Y9eK, COASPKAIIMX CIOH €O
CBOMCTBAMY AYKCETUKA

Pa6oTh1, BRIDOJHAEMBIe napmHepom HIMY

3.4. Uccnenopanue U
pa3paboTKa MEXaHU3MA
dbuzraecKoro ynaneHus
3aTPSI3HEHMS C LENBI0
TIOBBIIIEHUST

3 HEKTUBHOCTH
ynanenus CO3 co
CHIDKeHHEeM 001X
3aTpaT Ha obecriedeHue
pa3paboTKH,

TIOAIEP KUBAIOIIEH
SKOJIOTHIO.

3.5. Uccaenoranue U
pazpaboTka
BHONOTHIECKIX METOLOB
Pas3IOKEHUS I
[TOBEIIIEHHS

3¢ PEeKTUBHOCTH
ynanenus CO3, ¢ UenbIO
YCTaHOBUTH
COOTBETCTBHUE
O0OBEKTHBHEIM,
JOCTYITHEIM, 06IIIM
pacxofam U 00ecIIeunTh
pa3paboTKy,

IO AIEPIKMBAIOMIY IO
SKOJIOTHIO.

Texuuueckye OTYETEL,

Iy GuKayy KoHbepeBIys,
YKYPHAJIEHEIE CTaThH U

Iy OMMKayy, CIIEHABEHO
oToOpaHHEIe H3ATENECTBAMU
IMnpurarep u HOBA.
PesymeTaTh HCCIENOBAHMA
MexaHu3Ma GU3MIEcKOro
yIAJIeHUs 3arpSI3HEHMS.
Pe3yneTaTe! HcCIeqOBaHMS
BUONIOTHYECKHX METOLOR
Pa3TOKEHHA.

01.01.2024

31.12.2024

PaGoTsl, Beinoaasemblie napmuepom Y HTAT

3.5. Wzyuenue
TOCTEICTRAR
IPHUMEHEHUS
pa3paboTaHHBIX TOBApOB
B 0OpabaTrBarOmMEH

Texuuyeckyie OTIETHL,

Iy GIIAKAIIY KOH(DEepeHIuI
PHENMA-2024, cieruasiisHo
0TOOpaHHEIE H3NATEIECTBAMMY

Tlopuarep 1 HOBA.

01.01.2024

31.12.2024

0.97
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[POMBIITIEHHOCTH 1 B
OBITY.

3.6. Uccnenopanue
HOBEBIX MaTEpHaJOB IJII
B10-KOMIIO3UTOR C
MOHCKOM H
XapakTepusanHei

IO AX O AATHIX.
MATEpUaNoB JUIL
YeI0BeKa.

3.7. AHanu3 paszpyIueHus
OUiaKa, apMUPOBAHHOIO

PesyieraTe! M3YYCHUSL
TIOCTIeCTBUA NIPUMEHEHUS
pa3pabOTaHHEIX - TOBapoB B
o6pabaTeIBarOINEH.

IPOMEBIIUIGHHOCTH 4 B OBITY.
Pe3yneTaTs! HCCNEXOBAHHS HOBBIX
MaTepuajoB Ui 6uo-
KOMIIOZHTOB.

Pe3yneTaThl HCCIEN0BAHM
paspylueHus IIUIaKa,
apMHPOBAHHOTO METAIIAYECKAM
AIFOMMHAEM B MATPUIHBIX

METATAYECKIM KOMITO3UTAX.
AFOMUHUEM B
MAaTPUYHEIX KOMITO3HTAX
Hroro 3a 2024 r. 5 2 0.97
Hroro: 15 8 2.91
OT OOV OT HIMY

[TpopexTop IO OpraBv3aLkK HayIHOM 1
IPOEKTHO-MHHOBAIMOHHOM JeATENBHOCTH

/M K. Illeuenxo/

M.IL

Haygneiil pyKOBOIHTEIE paboT

/. A. Iapusos/

Ilexan v ipodeccop dhaxyIpTeTa OKEaHCKON HEDKCHEPHA

/ Tien-Tsorng Shih_/

M.IL
Hayuserit pyKOBOJHUTENE paboT

/Mag-Xcuanr Yaur/

/ Muslimin A. Rahim
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dated October 25,2021 Ne

PERFORMANCE OF OBLIGATIONS SCHEDULE-PLAN

In terms of an integrated project implementation

/ Muaffaq A. Jani

Supplement Ne 1
to the Agreement on integrated project implementation

Report . Funding | Funding
A List of developed d wana | Periodof | HECRS | by by
® Stage title Content of work performed ist of developed cocuments an the stage by Ske NKMU | UNTAG
stage desired results (mln.
(start- rub.) (mln. (mln.
end) B rub.) rub.)
Stage | Development Works performed by SFedU
1 and 1.1. Study of physico-chemical Intermediate report on proposal,
improvement | and physico-mechanical publications of PHENMA-2022
of methods properties of technogenic raw conference, 1 monograph, journal articles
for the study | materials with development of | indexed in the Web of Science and
of criteria for evaluating the quality | SCOPUS. Tanuary 1
technogenic | of waste Results of the study of physico-chemical ol
— . . . 2022
raw 1.2. Study of vibrational and physico-mechanical properties of o 5 ) i
materials, processes in the rod construction | technogenic raw materials. December
materials and | with the defect of spatial Developed criteria for evaluating the 31,2022
constructions | configuration based on quality of the waste. 2
, as well as numerical and analytical Results of studies of the vibrational
monitoring | modeling processes in the rod construction with
systems 1 1.3. Development of methods of defect of spatial configuration.
mathematical modeling in the Developed methods of mathematical
shell molding problems modeling in the shell molding problems
Works performed by partner NKUST
1.4. Development and Technical reports, Conference papers,
improvement of the research Journal papers, and selectively January 1, i 5 )
methods of underwater publications with the Springer special 2022
construction materials and topic publication series and NOVA to
automatic monitoring sensors special topic publication series etc. December
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1.5. Development and Developed methods of researching 31,2022
improvement of the underwater | underwater materials;
remote monitoring and risk Improved underwater remote monitoring
prevention systems. systems.
Works performed by partner UNTAG
1.6. Study of the properties of Technical reports, publications of
raw materials and waste quality, | PHENMA-2022 conference in Springer
modeling compositions and special topic publication series and
production technology of the NOVA special topic publication series.
alternative energy based onthe | Research results of the properties of raw
considered raw materials. materials and waste quality, modeling
1.7. Study of the sample stress- compositions and production technology.
strain state, their dimensions and Research results of the sample stress-
shape distortion as a result of strain state, their dimensions and shape
heat treatment on example of distortion as a result of heat treatment on | January 1,
bottom ash reinforced aluminum | example of bottom ash reinforced 2022
metal matrix composites to aluminum metal matrix composites. to 0.97
determine the parameters super- Research results of the sample elasticity December
plasticity. and kinetics, mathematical modeling and | 31,2022
1.8 Study of the sample elastic statistical analysis of the problem of
Kinetics, mathematical modeling | creating artificial hand.
and statistical analysis of the Developed biosensor for the
problem of creating an artificial simultaneous adjustment of hand and
hand with the development of a brain nerves.
biosensor for the simultaneous
adjustment of hand and brain
nerves.
Total for 2022 r. 0.97
Stage | Research and Works performed by SFedU
2 development | 2.1. Modeling of compositions Intermediate report on proposal, January 1
of technically | and technology of manufacturing | publications of PHENMA-2023 5 Oag ’
feasible and | advanced building materials conference, 1 monograph, journal articles to )
cost-effective | based on the studied technogenic | indexed in the Web of Science and
. o December
materials and | raw materials SCOPUS. 312023
constructions | 2.2. Study of stress concentration | Result of modeling compositions and ?
in the console metallic manufacturing technique of building
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construction elements (the cases
of constant and variable
thickness of the console and its
anisotropy)

2.3. Development of the
nonlinear theory and models of
shells to generate large forces
and displacements

materials based on the technogenic raw
materials.

Research results of stress concentration
in the console metallic construction
elements;

Nonlinear theory and the shell models to
generate large forces and displacements.

Works performed by partner NKUST

2.3. Perform research to develop
photocatalytic semiconducting
materials for the application in

Technical reports, Conference papers,
Journal papers, and selectively
publications with the Springer special

advanced sensing elements topic publication series and NOVA January 1,
special topic publication series etc. 2023 -
Research results of photocatalytic to
2.4 Perform research to develop semiconductive materials, applied in December
photocatalytic materials for the sensors and in study of persistent organic | 31,2023
applications in treating persistent pollutants (POPs)
organic pollutants (POPs).
Works performed by partner UNTAG
2.3. Development of Technical —reports, publications of
identification methods of the PHENMA-2023 conference in Springer
parameters of defect caused by | special topic publication series and
pressure and combustion NOVA special topic publication series.
2.4. Study of the distribution of Developed methods of the identification
residual stresses caused by shape | of defect parameters. January 1,
changes of bottom ash reinforced | Research results of residual stresses 2023
aluminum metal matrix caused by shape changes of bottom ash to 0.97
composites reinforced aluminum metal matrix December
composites. 31,2023

2.5. Design of improved
construction materials for
artificial hand based on
processing analysis and new
approach adapted to real
construction (considering aspects
of stress-strain state, strength,

Results of the development of improved
construction materials for artificial hand.
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| flexibility, etc.)

|

« Total for 2023 0.97
Stage | Research and Works performed by SFedU
3 development | 3.1. Development of the Final report on proposal, publications of
of advanced | identification methods of volume | PHENMA-2024 conference, 1
constructions | defect parameters based on the monograph, journal articles indexed in
, and also inverse problem solution and the Web of Science and SCOPUS.
green and performing full-scale experiment | Developed methods to identify the Janvary 1,
sustainable | 3.2. Investigation of stress-strain | volume defect parameters based on the 2024
ecology state of piecewise-homogeneous | solution of the inverse problem and the to -
technologies. | rod of complex shape implementation of full-scale experiments. | December
3.3. Oscillation analysis of the Research results of the stress-strain state 31,2024
composite shell comprising the | of piecewise-homogeneous rod of
layers with properties of auxetics | complex shape;
Research results of the composite shell
vibrations comprising layers with
properties auxetics.
Works performed by partner NKUST
3.3. Research and develop Technical reports, Conference papers,
physical removal mechanism to | Journal papers, and selectively
enhance POP removal efficiency | publications with the Springer special
with added value in reducing topic publication series and NOVA January 1,
overall treatment costs to ensure | special topic publication series etc. 2024
a sustainable development. Research results of physical removal to
3.4. Research and develop mechanism of pollutants. December )
biological degradation methods | Research results of biological 31,2024
to enhance POP removal degradation methods.
efficiency to fit the objective
affordable overall treatment
costs and to ensure a sustainable
development.
Works performed by partner UNTAG :
3.5. Study of the effects of Technical reports, publications of | January 1,
application of the developed PHENMA-2024 conference in Springer 2024 0.97
goods in manufacturing industry | special topic publication series and to
and household NOVA special topic publication series. | December
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3.6. Study of new materials for
bio-composites with searching
and characterizing suitable
materials for human

3.7. Failure analysis of bottom
ash reinforced aluminum metal
matrix composites

Research results of the effects of 31,2024
application of the developed goods in
manufacturing industry and household.
Research results of new materials for bio-
composites.

Research results of the failure analysis of
bottom ash reinforced aluminum metal
matrix composites

Total for 2024 5 2 0.97
Total 15 8 2.91
SFedU NKMU
Vice-rector for Research and Innovation Dean and Professor, College of Electrical Engineering and Computer
Science
/Inna K. Shevchenko /Tien-Tsorng Shih
Seal Seal
Head of the proposal Head of the proposal
/Tvan A. Parinov /Shun-Hsyung Chang
UNTAG

Vice-Rector for Finance and Resources

/Retno Hastijanti

/ Muslimin A. Rahim

/ Muaffaq A. Jani
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