O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0222U005458

Jep>kaBHUH peecTpaliliHUI HOMeP: 0121U100646

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 30-12-2022

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: I1o6ynosa QSPR Mozereit 38'93Ky MK CTPYKTYPOIO OpraHiYHMX CIIOJIYK Ta OCHOBHUMU KPUTEPiIMU
nono6bu. Bepudikariis Mmozgesne, BuU3HauYeHHs 00J1acTell KOMIIETEHTHOCTI, BUOIp MOJiesielt 3 HaliKpalolo

IIPOTHO3YIOUYOIO 30ATHICTIO.
IToyaTok eramy: 01.2022
3aKkiH4Y€eHHs eTamy: 12.2022

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHAHYHOI 0cooH (a6o ITIB piznyHO0i 0cO6H): Disnko-XiMivHMIl IHCTUTYT iM.

O. B. borarcekoro HanioHanbsHOi akageMii HayK YKpainu

Kopg 3a € IPIIOY: 03534535

Micue3HaxoaKeHHS: Jlioctnopdcbka nopora, 6yx. 86, m. Oneca, Opecobka 0631., 65080, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380487662044

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 972.997




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Mopeni QSPR 7151 1porHo3yBaHHS OCHOBHUX KPUTEPIiB 10710061 peajibHUX Ia3iB i BillHOBJIEHHS KPUBUX IIPY>KHOCTI

OpFaHi‘IHI/IX CITIOJIYK, AKi €KCIIEPUMEHTAJIBHO HE BUBYEHi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

QSPR models for predicting the main criteria of similarity of real gases and recovery of elasticity curves of organic
compounds which have not been studied experimentally

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIIJKEHHS - CUCTeMAa CTPYKTYPHOI'O ONMUCY OPraHiYHUX CIIOJYK [J1s1 IPOrHO3YBaHHS OCHOBHUX KPUTEPIiB
[I0100M peayIbHUX rasiB (KpUTUYHOrO (PaKTOPy CTUCIUBOCTI (ZC), pakTopy aueHTpudHOCTi [liTiepa (o) Ta KpuTepito
Pinesns (oc)), cTpyKTypHi i piznko-xiMivHi pakTopy, 110 BIUVIMBAIOTH HA JOCTIIXYBaHi BIaCTUBOCTL. MeTa po60oTH -
po3pobka mogesneit QSPR 1151 NpOrHo3yBaHHSI OCHOBHUX KPUTEPIiB 101001 peajyibHUX rasiB i BiIlHOBJIEHHS KPUBUX
IIPY>KHOCTI OpraHiuyHUX CIIOJIYK Pi3HOI CTPYKTYpU 151 PO3POOKY XiMiKO-TEXHOJIOTYHUX NpoLeciB. MeTonu
nocaigxeHHs - QSPR mopemoBaHHs (Quantitative Structure-Property Relationships - xinbKicHi criBBiIHOIIEHHS
«CTPYKTYypa-BJIaCTUBICTb») HA OCHOBI METO/ly CUMIIJIEKCHOTO IIPEICTaBI€HHS MOJIEKYJISIPHOI CTPYKTYpH;
CTaTUCTUYHI METOY JIiHIMHOTO perpeciiiHuil aHanisy, MeToJ, YaCTKOBUX HaliMeHmUX KBaapartis (PLS), metoy,
TPEeH]1-BEKTOPY, METO/], BUIIAJIKOBOTO JIiCy, METOJI OIIOPHUX BEKTOPiB. O0'eKT po3pobku - QSPR mopeni njis
IIPOrHO3yBaHHSI OCHOBHUX KpUTEPIiiB 0061 peanbHuX rasis. Ha gpyromy etani po60Ty Ha OCHOBi C)OPMOBAHHUX
Ha ToTepeHbOMY eTalli HaByaJabHUX BUOIPOK 1711 OCHOBHUX KPUTEPIiB 1107061 peaabHUX rasis 0yJ0 1o6yLoBaHO
anexsaTHi 1D-2D QSPR-mogesni. [l 106yi0BY CTaTUCTUYHUX MOJiesIel 6yJI0 BUKOPUCTAHO JeCKPUIITOpU
CHAMILIEKCHI Ta Dragon (TonosoriyHi iHfgekcy, pparMeHTapHi 1eCKpUIITOPU, XapaKTePUCTUKU OYI0BU MOJIEKYJI) B
CYKYIIHOCTi 3 CTaTUCTUYHUM METOJOM BUIAAKOBOrO Jjicy. Lleit MeTon (pakTUYHO SIBJIsie COO00 aHCAaMOIIb AepeB
pileHs i 103BoJIsIe OyIyBaTU JOCUTD SIKICHI KOHCEHCYCHI MoJiesti. Ha eTamni MmozesioBaHHS BapiloBaauCh Pi3Hi TUIIN
IleCKPUIITOPIB, IPOBOAMBCS BifICiB THX, 110 B3aEMHO-KOPEJIIOIOTh, TAKOXK IIPOBOAMBCS Bifibip Hal6ibLI BasKIMBUX
IleCKPUIITOPIB 3a AOIIOMOTOIO IIPOLIeAYPU TPeH I -BeKTOpy. Binbupanuchk Mozesti, 1o MaioTh BUCOKY SKiCTb
arpoKcuMaliii Ta BUCOKY SIKiCTh IIPOTHO3Y B paMKax npouenypu out-of-back. [Iis Bcix moneseit 6ysiu BU3HA4YEHI

0071aCTi KOMIIETEHTHOCTI, IOX1OKa IPOTHO3Yy MOPiBHSIHHA 3 €KCIIEPUMEHTAJILHOIO.

Pedepar aHIJIiHCBKOIO:

The object of research is a system of structural description of organic compounds for prediction of the main
criteria of similarity of real gases (critical compressibility factor (Zc), Pitzer's acentricity factor (o) and Riedel's
criterion (oc)), structural and physicochemical factors influencing on the studied properties. The aim of the work is
to develop QSPR models for prediction of the main criteria of similarity of real gases and recovery of elasticity
curves of organic compounds of different structure for the development of chemical-technological processes.
Research methods - QSPR modeling (Quantitative Structure-Property Relationships - quantitative relations
"structure-property") based on the method of simplex representation of molecular structure; statistical methods of
linear regression analysis, partial least squares method (PLS), trend vector method, random forest method, support
vector machine. Object of development - QSPR models for predicting the main criteria of similarity of real gases.
At the second stage of the work adequate 1D-2D QSPR-models has been developed on the base of training samples
formed at the previous stage for the main criteria of similarity to real gases. Simplex and Dragon descriptors
(topological indices, fragmentary descriptors, molecular structure characteristics) in combination with the random
forest statistical method were used to build statistical models. This method actually represents an ensemble of
decision trees and allows building fairly high-quality consensus models. At the modeling stage various types of
descriptors were varied those that were mutually correlated were screened out, and the most important
descriptors were selected using the trend-vector procedure. Models with high quality of approximation and high



quality of prediction within the out-of-back procedure were selected. Domain applicability were determined for all
models; the error of prediction is comparable to the experimental one.

Inpekc YIK: 54:5107; 54:007 , 004.42: 541.66

Koau TemaTuyHuX pyopHK: 31.01.77
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: KisbKiCHi MOZIE 3B'3Ky CTPYKTypa - KpUTEPii 006K PisSHOMAHITHUX OPraHiqHNX

PEYOBUH B ra3oBill ¢asi.

Hazpa HTII aursiiicbKo0: Quantitative models of relationship between structure and similarity criteria of

various organic compounds on the gas phase.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3aCTOCYBaHHS: XimiuHe BUDOGHHUIITBO
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Ha ocHoBi chopmoBaHux Ha MonepeHbOMy eTarli HaBYaJbHUX BUGIPOK /1JIsi OCHOBHUX KPUTEPIiB
[I0100M peayIbHUX rasiB (KpUTUYHOrO (PAKTOPy CTUCIUBOCTI (ZC), pakTopy aueHTprudHOCTi [liTiepa (o) Ta KpUTepito
Pinens (oc) 6yno no6ynosaHo anekBaTHi 1D-2D QSPR-Mogeri. st 1o6ynoBy CTAaTUCTUIHUX MOAesel 6yio
BHUKOPHUCTaHO IECKPUIITOPU CUMILJIEKCHi Ta Dragon (TomosoriuHi ingexcy, pparMmeHTapHi JeCKpUITOpH,
XapaKTEPUCTUKU OyI0BU MOJIEKYJI) B CYKYIIHOCTI 3 CTATUCTUYHUM METOMIOM BUIIA[IKOBOTO Jlicy. Lleit meTop,
(akTU4HO sBJIsIE COO0I0 aHCaMOJIb AePeB pillleHb i 103B0JIsie OyAyBaTH AOCUTH SIKICHI KOHCeHCYCHI mogerni. Ha erari
MO, eJII0BaHHS BapiloBaIMCh Pi3Hi TUIIU AECKPUNITOPIB, IPOBOLUBCS BifICiB THX, 110 B3AEMHO-KOPEJIOIOTh, TAKOX
IIPOBOJIMBCS Bif1Oip HAMOIbII BaXKJIMBUX [IE€CKPUIITOPIB 32 JOIIOMOIOI0 IIPOLielypyu TPeH I -BeKTopy. Binoupanucs
MOJeJIi, [0 MaloTh BUCOKY SIKiCTb allpOKCUMaLLii Ta BUCOKY SIKiCTb IIPOTHO3Y B paMKax npouenypu out-of-back. s
BCiX Mozesielt 6y11 BU3Ha4Y€eHi 0671aCTi KOMIIETEHTHOCTI, I0XMOKa TPOrHO3Y [IOPiBHSHHA 3 €KCIIEPUMEHTAJIbHO0. B
MaiibyTHbOMY aHaJli3 OTPUMaHUX MOZEJEN JaCTh MOXKJIMBICTh BUSBUTU CTPYKTYPHi (paKTOpH, IO BIIJIMBAIOTh HA

IIpOsB IUX BJIACTUBOCTEM.
ConjiasibHO-eKOHOMIYHA cripsimoBaHicTh HTII: Tinpumennsa aBromaTusaiiii BUpo6HUYMX poLECiB
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII
IToyaToK eramy: 01.2022
3aKiHYeHHS eTamy: 12.2022
Crnio>KHuBavi NPOAYKILii: daxisuj B rasysi CTBOPEHHS 0671aIHaHHS XIMiKO-TEXHOJIOTYHUX [IPOLIECIB.
IlepcneKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmanist:
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