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Penakuis MbKHapOJHOTO eEKTPOHHOTO HAYKOBO-TIPAKTHYHOTO KypHairy « WayScience»

Marepianu moaaHi B aBTOPChKii pefaxiii. Pemaxiis sxypHaily He Hece BiAIOBIAAIBHOCTI 3a 3MICT
T3 JIOTOBI/I Ta MOKE HE TIOJIUIATH TyMKY aBTOpA.

HInsxu po3BUTKY HAYKH B CyYaCHHX KPHU30BHX YMOBaX: Te3H oM. | MizkHapoaHoi HAyKOBO-
NPaKTH4YHOI iHTepHeT-KOHpepenuii, 28-29 TpaBus 2020 p. — Aninpo, 2020. — T.1. — 608 c.

(Ways of science development in modern crisis conditions: abstracts of the 1st International
Scientific and Practical Internet Conference, May 28-29, 2020. — Dnipro, 2020. — P.1. — 608 p.)

| MbKHapoAHa HayKOBO-TIpakTWU4YHa IHTepHeT-KoH(epeHuis «lllnsaxu po3BUTKY HAyKu B
Cy4aCHHMX KPHU30BHX YMOBaxX» MPUCBSIUEHA TEOPETUYHUM Ta MPUKIATHUM JTOCHTIHDKEHHSIM, pO3po0IIi
MIPOIO3HUILII PO3BUTKY HAyKH B CEPEAOBHILI 3aIPO3 Ta HOBUX BUKJIMKIB.

Temartuka koH(epeHIii OXOIIoe BCl po3AUTM MDKHApOJHOTO €IEeKTPOHHOTO HayKOBO-
MpaKkTUYHOTO KypHaTYy « WayScience», a came:

- JIep>KaBHE YIPABJIIHHS;

- ¢utocoChKi HAYKH;

- EKOHOMIYH1 HayKH;

- ICTOpUYHI HAyKH;

- IOPUANYHI HAYKH;

- CUTbCBKOTOCIIOIAPChKI HAYKH;
- reorpadiuHi HayKH;

- TIeIaroTiuH1 HAYKH,

- TICUXOJIOTIYH1 HAYKH;

- COIIOJIOTIYH1 HAYKU;

- MOJIITUYH1 HAYKH;

- iI0NIOT1YHI HAYKH;

- TEeXHIYH1 HAYKH;

- MEIMYH1 HayKU;

- XIMIYH1 HayKH;

- 010JIOTIUHI HAayKH;

- (pizuKO-MaTeMaTH4HI HAYKH;
- 111 poeciiiHi HayKu.
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One of the possible solutions to the problem of rapid detection of pipelines damage -
creation of mobile georadar. In most such cases, it is necessary to know the coordinates of the
object. The mobile georadar receives a route, in our case it is an underground pipeline system, and
moves along the route. If damage in the pipeline is detected, a corresponding message is generated.

Georadar is charged through a stationary docking station, which allows you to create a long
route by simply placing the docking station on it.
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Temamuxa: Texuiuni HayKu

MOKJINBOCTI METOAIB TEOMETPUYHOI'O ITIPOEKTYBAHHS ITPHA
ABTOMATHU3ALII MPOLHEAYPU CTBOPEHHSA CUCTEM CIHOCTEPII'AHHA TA
KOHTPO.TIO 3 OIITUMI3BALIEIO IX CKJIALY

AnTomkin O.A.
HanionanbHuii yHIBEpCUTET LHUBUIBHOTO 3aXUCTY, BUKJIaJau

B ymoBax BBeneHOro y OUIBIIOCTI KpaiH CBITY KapaHTHHY, aKTyaJlbHUM CTa€ MHUTAaHHA
JUCTAHLIHHOTO CTBOpPEHHsS (MPOEKTYBAaHHSA) OyAb-sKUX TEeXHIYHMX cucrteM. lle crocyerbes 1
MIPOEKTYBaHHS CUCTEM CIIOCTEPIraHHS 1 KOHTPOJIIO.

MiHiMi3yBaTH KOHTaKTH MK BUKOHABISIMH, ajie TIPH I[bOMY JOTPUMYBATHUCh BUMOT YMHHUX
HOPMaTUBHUX JTIOKYMEHTIB, JJO3BOJISIE BUKOPUCTAHHS ICHYIOUMX IHCTPYMEHTIB 1010 MPOEKTYBAHHS
TEXHIYHUX CHUCTEM.

SIk nOpukian CHUCTEMH CIOCTEpIraHHS Ta KOHTPOJIIO MOXKHA HABECTH CHCTEMY
aBTOMATUYHOTO TMPOTUIIOKEKHOTO 3axucTy 00’ekTiB. Jlo 11 ckilaly MOXYTh BXOJWUTH CUCTEMa
MOXKEKHOI CHUTHai3alii, CHUCTeMa aBTOMATHYHOIO IOXKE)KOT'aCiHHS, CHCTEMa OIOBIIIEHHS Ta
yIpaBisHHS eBakyauiero. OIHUM 3 KIIOUOBUX HOPMATHUBHUX JOKYMEHTIB, KM pPEriaMeHTye
IpOIEAYpY MPOCKTYBaHHS BKa3aHUX CHCTeM B YKpaiHi € [1].

Panimm Oynu HeoIHOpa3oBi crnpoOW aBTOMATHU3yBaTH MHPOLEAYPY MNPOEKTYBaHHS CHCTEM
aBToMatuyHoro mpotumnoxexnoro 3axucty: CONFX, NanoCAD OIIC, AutoCAD MEP, Project
StudioCS OIIC, I'maPaBIIT Tta iH. Ame Bci Il mporpaMHi MPOAYKTH PO3B’SI3YIOTh BUKIIOYHO
IHXKEHEpHY 3a/1auy 0e3 crpoOu onTuMi3allii CKJIay TEXHIYHOT CUCTEMHU.

OnTumizyBaTH CKJIaJ, CUCTEMH CIIOCTEpIraHHS Ta KOHTPOJIO JIO3BOJIUTH BUKOPHUCTAHHS
METO/IiB T€OMETPUYHOTO MpoekTyBaHHs [2]. s mporo chopmymroeMo 3aaady 3 BUKOPHUCTAHHIM
BIAMOBIIHKX TEPMIHIB Ta MOOYIyEMO il MaTeMaTu4Hy Moeib [3].

Hexaii 3amana 3aMKHyTa oOMexeHa obnacte (2 C R® i3 KYCOYHO-TJIAJIKOI0 MEXKEI0, sfKa
chopmoBana L ¢dparmenTamm aHamiTMYHO ONMCAHMX KPHMBUX (HANPUKIAJ, Bipi3KaMH NPSAMHUX i
nyramu okpyxksocreit), i muoxuna kin C ={C,,1=12,...,n}. Kinskicts ¢parmentis L moxe

Oyru pisauM oauuumi (a (2 sBuATH co6Goro, Hampukian, Kojo). Jlami mnepeadayaeThbes, o
C. =C.(u)=C.(X,V,), rouka U, 36iraerses i3 uentpom C. [4].

Toni Ha mingcTaBi 3aco00iB MOJENIOBaHHS BIAHOIIEHh MDK 00'€KTaMU B 3a7jauyax KpPyroBOTO
HOKPUTTSL y BUTILsIAI phi-GyHKIiH, kBazi-phi-GyHKiid, QyHKIIH HaneKXHOCTI H KBa3i-pyHKIii
HAQJIEKHOCTI, 10 PO3IJIAHYTI Yy MONEpPeAHbOMY PO3JLT, AOCUTH 3arajlbHa MaTeMaTH4Ha MOJIENb
3aJaui MOKPUTTSA Mo>ke OyTH 3amlKcaHa y BUTIISAAL
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extr F(u),

uew R’
W ={ueR’:p"C >0V(i,k) e Z,,0" >0,0% >0v(i, j,k) e E,,
% > 0,059 >0v(i, j,5,k) e Z,, ¥ >0},

hi(S

o=2n+I;

| — kinbKicTh MOMATKOBMX 3MIHHMX, IO 3aNEXKHUTh BiJl TOCTAHOBKH 3a/aui, 0OpaHKX 3aco6iB
MOJIC/TIOBAHHS BITHOIICHh MDK T'€OMETPHYHHUMH O0'€KTaMd W BHAY TEXHOJOTIYHHX OOMEKEHb
3aa4i;

u=(u,,U,,....,u.,t) —BekTop 3MiHHUX 3a1aui;

t — BexTOp MOJATKOBMX 3MIHHKX 3a/a4i;

u =(x,y,), i=12,..,n - napamerpu posmiutenns I -ro komna;

¢p"ci ,@t”kcsk — (yHKI{ HATEKHOCTI;

(pt‘kQ* — ¢ynkuii (ab6o kBasi-QyHKIi) HamexHOCTI (3a1ekHO Bim BUAy obmacti (2 i

00paHux 3ac001B MOJCIIOBAHHS BITHOCHH MK T€OMETPUUYHUMHU 00'€KTaMu);
ty = F(u;,u;,k),k e{L, 2} — rouxa neperunanns oxpyxwocreii C; i C;;

f(u,u;, k), ke{l,2} — ¢ynkuis, sxa pospaxoBye KOOPAMHATH TOUOK MEpETHHAHHS

oxpyxuocreii C, i C;;

CiC; 2 2 2 . . .
O =4r"— (% —%;)"—(¥;—Y;)” - nucesnonopmanizosana phi-gyrKiis, 1o
Gopmaizye yMOBH po3MillleHHs AP Kill Ha MAKCUMAaIbHO TpUITycTuMii Bincrani p =0;
\P(u) — CcHCTeMa JIOTIOMDKHHMX OOMEXeHb (HampuKiaa, YMOB HaJEKHOCTI LIEHTPIB Kil
o6mnacri €2).

Crpareris po3B‘s3aHHS 3a/1ayi, IO TPOMOHYETHCS, 3aCHOBAaHA Ha 3aCTOCYBaHHI METOIY
MynbTicTapty (multistart method) [5], sxuii € OCHOBHUM METOJIOM BHIIAJKOBOTO TOIIYKY
rJ100aIBbHOTO EKCTPEMYMY OaraToMipHUX (PYHKITiH, 1 TOJISITA€ B HACTYITHOMY:

- 3 BUKOPHUCTAHHIM IHTEPAKTUBHUX 11/a00 €BPUCTUYHUX METOJIB OyIyETHCS MHOKHHA
N craproBux To4oK. Cinin 3a3HAYUTH, IO IPH BUKOPUCTAHHI ISl TIOMIYKY JIOKAIBHUX EKCTPEMYMIB
CTapTOBHX TOYOK 3 OOJACTI MPUIYCTUMHUX PO3B‘A3KIB 3a1adi JOCATAETHCA ICTOTHA EKOHOMIsS
O0OUYHCITIOBAIBHUX PECYpCiB 1 MIABUIIYEThCS 30DKHICTH METOIB HENIHIMHOI omTuMmizallii, 1o
BUKOPUCTOBYIOTHCS;

— Ha OCHOBI aHaNi3y iH(oOpMaIllii MPO KOXKHY CTAPTOBY TOUYKY T'€HEPYIOTHCS CHUCTEMH
HeMTHIMHUX oOMexeHb 1 (yHKUIi 1Tl 1 oAHiel a0o MOCHIIOBHO MAisi JCKUIBKOX 3a/1a4
HEJIIHIHOTO POrpaMyBaHHs i BUKOHYETHCS MONIYK JIOKATBHOTO €KCTPEMYMY JUTsl KOXKHOT 3 HUX;

- Kpaiui, 3 OTPUMAHUX JIOKATBHUX EKCTPEMYMIB, BUOUPAETHCS K HAOJIMIKEHHS 10
rJ100aTbHOTO EKCTPEMYMY 3a1aui.

OnHuM 3 IHCTPYMEHTIB s pO3B’sI3aHHS ONTUMI3AllIMHMX 3a1ad Moke OyTH IakeT
HemiHiiHOT onTuMizanii 3 BigkputuMm BuximHuM koioM I[POPT (Interior Point OPTimizer),
odiuiitHuil caifir mnpoekty https:/projects.coin-or.org/Ipopt. IPOPT Hnanucanuit nHa CH+ 1
BUIYILIEHUH 3 BIAKpUTUM BuximHuM kogom min ninensiero EPL (Eclipse Public License) y pamkax
npoekty COIN-OR (COmputational INfrastructure for Operations Research), odiuiiinuii caiit
http://www.coin-or.org/. TIpoekr COIN-OR sBisie co00r0 iHII[IaTUBY, MOKIUKAHY CTUMYIIOBATH
PO3BUTOK MPOTPaMHOTO 3a0e3MeueHHs 3 BIAKPUTUM BHUXIJHHUM KOJOM JUIsl CHIBTOBapHUCTBA
JOCITI/DKEHHS OTepartii.
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Temamuxka: Ximiuni nayku

NEW SURFACTANT BASED ON COTTON-SEED OIL TRIGLYCERIDES AND
METHYLDIETHANOLAMINE (MDEA) FOR LIQUIDATION OF OIL SPILLS

Asadov Z.H.

Doctor of Chemical Sciences, Professor, Corresponding Member

of Azerbaijan National Academy of Sciences (ANAS); Head of Laboratory of Surfactants of
Institute of Petrochemical Processes (IPCP) of ANAS

Zarbaliyeva L.A.

Doctor of Chemical Sciences, Associate Professor, Chief researcher of Laboratory of
Surfactants of IPCP of ANAS

One of the main factors causing pollution of the hydrosphere is spillage of crude oil. After
removing thick petroleum layers from the water surface, thin films inevitably remain on the surface
and become one of the dangerous sources of pollution. To liquidate these films, colloidal-chemical
methods are mainly used. Among them, surfactants of petrocollecting and petrodispering activity
are very effective [1-3]..

The present work is intended for synthesis and study of new, highly-effective representative
of such surfactants based on ecologically harmless, alternative and reproducible raw materials [4-
8].

The scheme of the reaction between cotton-seed oil triglycerides and MDEA is following:

o)
g CH,-OH
CH,-0-C 4 cH 2
| PAe) |2 //O ClHS
CH-0O- C\R *+3N - CHoCH,OH ——=3R-C  oCH,CH, - N - CH,CH,OH + CH-OH
| CH,CH,OH
CH,-0-c”°
2 ~R CH,-OH

where R is alkyl group. Glycerol was removed by washing with cold water. The final ester
is a brown low-viscous substance. It is well-soluble in isopropanol, isooctane, kerosene, benzene,
carbon tetrachloride, partly in ethanol and water.

Structure and composition of the product were analyzed using IR- and UV- spectroscopy.

In the IR-spectrum of MDEA ester based on cotton seed oil tryglycerides, the following
bands (cm™) are seen: 3336.50 (O-H valence vibration band, 3008.1 (C-H valence vibration band
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